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Foreword

“Although it is composed of trees, the forest is far more than a collection of trees
standing in one place. It has a population of animals and plants peculiar to itself,
a soil largely of its own making, and a climate different in many ways from that
of the open country. Its influence upon the streams alone makes farming possible
in many regions, and everywhere it tends to prevent floods and drought. It
supplies fuel, one of the first necessities of life, and lumber, the raw material,
without which cities, railroads, and all the great achievements of material
progress would have been either long delayed or wholly impossible. . . . From
every point of view it is one of the most helpful friends of man. Perhaps no other
natural agent has done so much work for the human race and has been so
recklessly used and so little understood” (Gifford Pinchot, A Primer of Forestry,
1899, pp. 7-8).

The importance of forests in serving many
purposes as viewed by Pinchot more than one hundred
years ago is still relevant today. His balanced view is,
however, often lost today in the overheated claims of
proponents for one aspect or another of the values that
forests provide for society. The overall contributions
of forests and related resources to a prosperous and
livable society need to be recognized as the major
goal in managing forests.

This volume is a compilation of papers published
over the past four decades that concern the various
ways forests are connected to the real world in which
people everywhere strive to improve their lot in life.
They do this in various ways and with reference to
various values that people consider important to their
well being. Whether recognized explicitly or not,
economics and the marketplace play a vital role in
their striving. But so do the other values that people
hold dear. Together these economic, or market, values
and their nonmarket counterparts constitute the real
world in which people live.

Taken together, the papers in this volume deal
with two sets of problems. One set consists of the
analytical problems in weighing people's various
goals and in comparing alternative ways of trying to
achieve them. This is what economists do, often to
help managers and policy makers in their decisions.
Other specialists also do this, although economists are
the group that has made weighing alternatives their
specialty. The second set involves getting agreement
on reasonable ways to meet at least some of society's
goals. This is what the political establishment is
supposed to do. For economists to have much effect
on the second set of problems, they must focus their 

attention on the real world and its many
complications.

Real markets and today's economy are deceptively
complex. In the case of forests and their uses, markets
may be more complex than for most products and
production processes. Forests are both a product and a
factory that produces a variety of outputs, some of
which are sold in real markets and others are not. The
length of time that the forest takes to produce outputs
affects their value. Ownership of forests varies
widely. Most in the United States are privately
owned, but large areas are also publicly owned, and
both kinds of ownerships produce both market and
nonmarket outputs. Political boundaries, both within
the US and between this country and others, as well as
ownership boundaries do not compartmentalize the
issues that involve forests. The real world, including
its forests and their uses, is truly global. These
complexities affect the tasks facing both economists
and the political process.

The papers in this volume were written from a
particular perspective. The authors were trained as
both economists and foresters, which fits well with
the linkages between economics and forestry in the
real world.  This perspective is necessarily broad in
that it encompasses the varied uses to which forests
are put, the economic and political forces that affect
how they are managed, and the many ways in which
both national and international forces are brought to
bear on their management.

This compendium of articles has at its core three
important and central ideas.  The first is that natural
resources used intelligently are capital assets for
economic growth.  Natural resources are also
environmental amenities in many cases.  That they are
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capital assets for economic growth is very central
though not well recognized at present in some circles.

The second central idea is that sustainable
development recognizes that the fabric of society is
the first thing to be sustained.  If the fabric of society
is sustained, means can be found to sustain other more
specific matters including particular natural resources. 
Starting sustainable development at specific
peripheral points, while neglecting to sustain the
fabric of society, will not work as well, and ultimately
will not work at all.  In several regions of North
America, natural resources in their role as capital
assets make important contributions to sustaining the
fabric of society.

And the third central idea is that many resource
trends and conditions are quite favorable in North
America, and indeed in much of the more developed
parts of the world.  This is made quite clear by four
rather recent well-written books:  one about resource
and environmental conditions in general (Easterbrook
1995), and three more specific to forest resources and
related renewable resources (Sampson and Hair 1990;
Frederick and Sedjo 19991; MacCleery 1992). 
Contrast between facts concerning resource trends
and conditions, and public calamity-howling that all is
bad and getting worse, is extreme to put the matter
mildly.
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Forest Resources as Part of The Real Economy

Forests and Society

An understanding of links between forests and
society is important. It is important that the
relationship between forests and society be seen as a
compatible linking of aspects of nature and culture. 
Forests and related resources contribute in a major
and very tangible way to continuing development of a
prosperous and livable society.

Points made by the Bruntland Commission (more
formally the UN World Commission on Environment
and Development 1990) related strongly to
compatible linking of aspects of nature and culture. 
The emphasis of the Bruntland Commission (1990)
was on meeting the needs of the present without
impairing the future. Human needs and resource
base/natural environment were given equal emphasis. 
There was also emphasis on equity among human
generations.

The Bruntland Commission (1990) strongly made
the point that both economic development and
environmental protection are needed, not one or the
other. Indeed, economic development and
environmental protection were considered mutually
interdependent, with each providing an essential basis
for the other. Realization that both are needed most
usefully refutes unbridled and sometimes all too
common advocacy of one or the other alone.

Advocates primarily interested in either economic
development or environmental protection, who also
understand that both are needed have reasonable
prospects for working together for real solutions. 
Those who do not understand that both are needed are
simply part of the problem to be, hopefully,
overcome.

The United States and Canada have distinct and
shared national comparative advantages in growth of
forest resources. These two countries, together with
the former Soviet Union, dominate world statistics in
terms of the most valuable kinds of forest resources. 
Shared national comparative advantage of the United
States and Canada is based on relatively fertile soils
over substantial areas, and relatively low population
density by world standards.

This shared national comparative advantage is
being used quite differently in the two North
American countries. The importance of forests and

other resources and industries based on them is
common knowledge in Canada. This is reflected by
knowledgeable and substantively correct information
on resource matters in both national and regional
newspapers. It is also reflected by discussion of forest
resources and industries as a target sector to be
fostered for national benefit. For example, this was
the thrust of a major article in a business journal by
professors of general business management at a major
metropolitan area university (Rugman and D’Cruz
1990).
 In the United States, substantial national
comparative advantage has been in considerable part
thrown away. This has been done via a peculiar
pattern of societal behavior concerning forests and
many other resources. This pattern consists of five
interrelated elements. The first is to consume high in
comparison with countries at a similar stage of
societal development. The second is to produce low
and lower (as illustrated, for example, by drastically
decreased timber outputs from national forests). The
third is to buy resource commodities and products
from elsewhere. The fourth is to see no connection to
balance of trade or societal prosperity or
environmental effects elsewhere at sources of US
imports. The fifth (which completes the irrational
circle) is to harass periodically producers in other
countries who are supplying a sizeable part of US
needs for resource commodities. News reporting in
which resource matters are frequently cast as political
football games between supposed good guys and bad
guys appears to contribute to this peculiar pattern of
societal behavior. Possibly some economists also
contribute via an unstated and unthinking assumption
that developed countries should not have major
resource industries.

This difference in use of shared national
comparative advantage is one factor contributing to a
rather stark fact. Despite shared national comparative
advantage, Canada is the world’s largest exporter of
forest products while the United States is the world’s
largest importer.

References
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Forest Resource Management in an
Economic Context

Management of forest resources is designed to
produce a range of goods and services. Some of these
goods and services enter organized markets. 
Examples include timber in various forms, and
outdoor recreation opportunities made available for
fees that fully or substantially cover costs. Other
goods and services are enjoyed in place without any
market transactions being directly involved. 
Attractive forested landscape enjoyed by people in
addition to its owner is an example.

Management of forest resources has an economic
dimension in several forms. At simplest, it is desirable
that goods and services be effectively and efficiently
produced whether or not they enter organized
markets. Economic thinking or reasoning can be
applied to compare costs of producing given mixes of
good and services by various methods. In addition, for
goods and services that do enter organized markets,
whether results justify their costs is rather directly an
economic question of a quantifiable sort.  

Economic reasoning can also be used to more
indirectly consider if results justify necessary efforts
in the case of goods and services that do not enter
organized markets. Economics learned and taught
right imparts a “sense of scale,” as noted economist
John Kenneth Galbraith put it. Such a sense of scale
can help to separate situations where results are large
in relation to efforts from situations where the two are
about equal from situations where results are quite
small in relation to efforts. Such separation is
extremely useful even though less precise than in
cases where both results and efforts can be quantified
in common monetary units.

The financing of management of forest resources
also has important economic aspects. Mustering of
funds by either revenue-bond-based borrowing or
internal corporate allocation or public appropriation
requires strong demonstration that results will justify
necessary efforts and costs. With funds in hand, it is
important to focus first on specific resource
management activities that pay off best and then work
progressively down the scale of activities from high

returns to progressively lower. The place to stop is
when a minimum acceptable rate of return is reached,
or all available funds are committed, whichever
comes first. It is also important to realize that there is
quite evidently a legitimate political aspect to
financing management of forests and other resources. 
This legitimate political aspect applies particularly to
public programs for resource management and
protection.

Resource-based Target Industry
Efforts for Community Development

Resource-based economic development is in part
a result of impersonal forces operating in economies
at scales from local to state, regional, national, North
American, and global. These forces in essence create
opportunities for development. For example,
opportunities for expansion of forest products
industries in the Lake States region since about 1980
have been energized by three primary impersonal
forces. One has been a major and continuing regrowth
of forests in this region. A second was major societal
need caused by extremely high unemployment rates in
much of the 1980s, notably so in the earlier part of the
decade. A third impersonal force was first very high
and then fluctuating energy costs that created
additional incentive to produce forest products for
Midwest consumption relatively near major
population centers of the region. The effect of major
timber output reductions in the Pacific Northwest has
become a fourth impersonal force more recently.

Resource-based economic development is also a
result of deliberate efforts to foster growth in
economic sectors where there are opportunities for net
state or regional economic growth. These efforts are
frequently led by state resource and business
development agencies and associated organizations
for particular instate areas. Cooperative efforts linking
several adjacent states are also sometimes mounted.

Deliberate efforts became particularly important
in the Lake States beginning in the late 1970s and
continuing to the present. A considerable share of this
region is part of the so-called Industrial Crescent
where heavy industries seriously contracted
particularly during early 1980s with severe societal
effects. A substantial rebound (nearly rebirth) of the
regional economy has occurred during the past 10 to
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12 years. Resource-based sectors have contributed
significantly to this rebound along with other sectors. 
Extent of this rebound shows in each of the Lake
States now having unemployment rates below the
national rate. Extent of this rebound also shows in the
state most dependent on heavy industries (specifically
Michigan and specifically automobiles). Michigan
was 25 percent less dependent on this one industry by
1990 than it had been 10 or 12 years earlier.

Deliberate efforts in Michigan were organized as
the “Governor’s Target Industry Program.” This was
in fact an exercise in industrial policy, although the
term was not used. For each identified sector in the
Governor’s Target Industry Program, a quite specific
program was created. The focus of each of these
programs was joint public-private efforts addressing a
modest number of issues particularly important to
growth of the identified sector. The Governor’s
Target Industry Program originally had three
idenitfied sectors, two of them associated with
renewable natural resources.

Forest resources and industries was one identified
sector in the Governor’s Target Industry Program. 
The other two were agricultural processing and
certain especially high-value parts of the automobile
industry. A sector targeting tourism development
aimed at potential visitors from out of state was
subsequently added. And the three sectors associated
with renewable natural resources were then linked in
a “renewable natural resources development
initiative.”

Three quite simple measures illustrate the reason
for the overall target industry program, and for it
including the forest-based sector. The state
unemployment rate rose at a point in the early 1980s
to nearly 17 percent of the labor force. High quality
new forest inventory information showed that forest
growth was nearly three times harvest. Other high
quality information showed that consumption of
forest products in the state was somewhat more than
three times instate production. These three measures
energized a wide range of people and organizations to
work together to more effectively develop forest
products industries based on burgeoning resources. 
Both people and organizations included some that had
not previously had reason to think about forest
resources as an important part of the real economy.

This Michigan example is a strongly developed
case of deliberate efforts to foster resource-based
sectors for purposes of effective community
development. It is, however, far from unique. Rather

similar efforts have been made in quite a number of
jurisdictions under a variety of names and
organizational arrangements. Two specific examples
involve Minnesota and Wisconsin where deliberate
efforts closely paralleled those in Michigan. And
efforts by the three states were to a degree linked
together under the Lake States Forestry Alliance (now
the Great Lakes Forest Alliance—a regional mutual
help arrangement created in two stages by the
governmental leaders of Ontario, Minnesota,
Wisconsin, and Michigan).

Two particularly interesting points have emerged
from deliberate efforts to foster the tourism sector and
the forest resources and industries sector. The first is
that communities with substantial activity in both
tourism and forest products are substantially better off
than communities more nearly one or the other. 
Specifically, they are better off in terms lower and
more stable unemployment and a greater variety of
jobs. This is an illustration of the benefits of a broader
economic base.  

The second point is that forest resources can be
managed in some fairly simple ways to support
combined development of the tourism and forest
resources and industries sectors.

Central Sense of Direction
Is Crucial

A most crucial ingredient for successful efforts in
essentially all fields of endeavor is clear central sense
of direction. With clear central sense of direction,
there can be considerable flexibility concerning
specific tactics while maintaining overall direction
toward central goal. Without clear central sense of
direction, tendency is to improvise from nothing to
nothing.

An illustrative analogy occurred when Fran
Tarkenton was quarterback for the Minnesota Vikings
football team. He had strong record as a passer
despite operating behind an offensive that was not
very good (in the judgment of one or more of its
members). That they got to the Super Bowl four times
despite this deficiency is tribute to Tarkenton’s ability
and to strength of their defense. Fran could scramble
around avoiding would-be tacklers, and finally
complete passes that moments before appeared simply 
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impossible. He obviously had both clear central sense
of direction, and great tactical flexibility.

Clear central sense of direction is notably
important in efforts related to forest resources. There
are two particularly important reasons for this:  (1)
long periods involved in growth and maturing of
forests (major opportunity for wandering and reversal
without clear central sense of direction); and (2)
numerous entities both public and private that have
important roles in forest resource efforts (need to keep
all feet pointing in reasonably the same direction). 
Clear central sense of direction serves as a highly
effective coordinator. The French have a phrase for
establishing central sense of direction for multiple
organizations. They call it “indicative planning.” We
do it in some cases but without a name.

Establishing clear central sense of direction is
part matter of effort and part matter of situation (or
luck). Doing so in Lake States in past 15 to 20 years
has been aided substantially by situation. For
example, three simple but important numbers defined
the situation in Michigan in the early 1980s. As
previously mentioned, unemployment rose at one
point to 17 percent of the labor force, forest growth
was three times harvest, and consumption of forest
products in the state was more than three times instate
production of such products. Appropriate central
sense of direction was obvious, and led to target
industry efforts.

Major efforts have also been involved with upper
level leadership by governors of the three states. 
Since major development efforts based on forest
resources began in about 1980, there have to date
been nine governors representing both major political
parties, three from each state. All nine have been
supportive of these efforts. That the most forceful and
supportive of all nine is the governor serving longest
during the period since 1980 has also contributed to
central sense of direction.

Central sense of direction can be usefully
considered here in four categories. The first is forests
as regional economic assets (indeed sustainable and
appreciating assets). The second is development of
regional and state sense of direction (which has
developed quite strongly in the Lake States and a
number of other regions). The third is attempted
contributions to national sense of direction (a serious
current lack in US). And the fourth is attempts to
resolve conflicts between economic and
environmental goals.  Such resolution can be best
attempted by emphasizing the central point of the UN

World Commission on Environment and
Development (popularly termed the Bruntland
Commission after its chair Gro Harlem Bruntland,
former Prime Minister of Norway). That point is that
areas from smallest to largest all need both economic
development and environmental protection, not one or
the other. Such resolution is also supported by
suggestions for consistent measures of several
different kinds of benefits.

Efforts to carry regional sense of direction to
national level in the US involves a rather strange
reversal of roles over the past several decades. There
is strong and positive sense of direction concerning
effective management and use of forest resources at
regional and state levels in a number of parts of the
United States, as well as nationally in Canada. This
sense of direction is illustrated for the Lake States by
target-industry efforts, and in a sense of forests as
regional economic assets.

There was at one time a basically similar sense of
direction at national level in the United States. Indeed
there was a history where forestry and resource
management often led the way at national level in
public-private cooperation and in cooperation
between levels of government. At that time sense of
direction at national level provided most useful
models for regions and states.

More recently there has been a reversal of roles. 
Regions and states now have much stronger sense of
direction in many fields including forestry and
resource management than can be found at national
levels. A zero sum view of the world seems to have
taken hold in matters related to forestry and resource
management at national level. This zero sum view
simply assumes permanent conflict between various
values of resources without much if any higher and
more direction setting sense of purpose. Contrast
between overall sense of purpose at regional and state
level, and lack of it at national level, was graphically
put by John Gordon when he was dean of the Yale
School of Forestry and Environmental Studies. He
said it was “like there are two difference countries in
the same place at the same time”(pers. comm. mid-
1980). There may have been some minor recovery
since then but not a great deal.

To the degree there is a central sense of direction
concerning forests and other resources at national
level it is almost entirely an emphasis on
environmental values. This has led to extreme
reductions in output of natural resource commodities
from federal lands, specifically national forests. 
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There is a quite perverse aspect to this. The United
States has distinct national comparative advantage in
growth of forest resources (national comparative
advantage shared with Canada). But this national
comparative advantage has been thrown away via a
peculiar pattern of societal behavior, as previously
mentioned:  consume high, produce low (and lower),
buy it from elsewhere, see no connection to balance
of trade or societal prosperity or environmental
effects elsewhere, with producers in other countries
then harassed for supplying a sizeable part of US
needs for resource commodities.

An ongoing and long continued effort to carry to
national level some part of the strong positive sense of
direction found at regional and state level has been
made by several authors of this essay. Bringing
lessons from state and regional resource management
to the attention of a new generation of resource
professionals is potentially very important in forming
improved sense of direction at national level.  

These attempted contributions to national sense of
direction deserve to this point higher grades for effort
than for success. The authors take some comfort in
observations made by historian Arthur Schlesinger,
Jr., in his book The Cycles of American History. 
Professor Schlesinger (1986) notes and describes at
length how sometimes we are progressive, public
spirited, and outward looking. And in alternating
periods we are reactionary, the near opposite of public
spirited, and inward looking.  

Professor Schlesinger also provides a convincing
explanation for these alternating cycles. Sustained
progressive action requires a tremendous level of
collective public energy, leading eventually to serious
fatigue. Reactionary periods lead to deteriorating
conditions of many kinds, finally resulting in a
widespread resolve that we have just got to do better
than this.

Perhaps it will take a new clearly progressive
cycle to restore at national level positive sense of
direction that, among other things, sees forest
resources as part of the real economy.  

One article in the compendium that follows this
essay is particularly important in this regard. It is
titled “Using our natural resources better: A real
world example.” This article was addressed to people
interested in economic development for societal
benefit whether or not directly conversant with
resource matters.

It is less than clear where we currently are in
terms of these cycles. Contradictory election results at

national level over the past 20 years illustrate
considerable confusion. Electing at one point a highly
conservative president and a generally progressive
Congress, and electing at other points a generally
progressive president and a highly reactionary
Congress, illustratesd such confusion.

There is a suggestion that some sense of national
direction may be starting to emerge concerning forest
resources other than those directly managed by the
federal government as national forests. An effort by a
committee of the National Research Council (NRC) to
describe and analyze the significance of (US)
nonfederal forests is an attempt to form such a sense
of direction. Significantly, the NRC is a prestigious
group outside the customary federal resources
establishment.

National sense of direction concerning forest
resources in Canada has been substantially stronger. 
Several national forest congresses and subsequent
national strategy documents have played important
roles in forming such sense of direction.
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Regional Context and Patterns of
Forests in Canada and the 
United States

In understanding forest resources as part of the
real economy in North America, it is important to
understand the regional context and patterns of forests
in Canada and the United States. This context might
be discussed in a number of different ways. We
believe that twelve points encompass the most
important aspects of this context. The points deal with
location of forests, ownership patterns, management
arrangements for forests (particularly publicly owned
forests), species composition of forests, geography of
forest products industries including some shifts over
time in such geography, and methods used to foster 
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targeted industrial sectors (be they forest products or
many other possible sectors).

Canada and the United States are often thought of
as countries considerably alike. And at the scale of
worldwide similarities and differences they perhaps
are considerably alike, but less so than sometimes
supposed. General similarities and differences have
been discussed by several authors (for example, Gwyn
1985; Lipset 1990; Webster 1986).

The twelve points of context that follow amount
to application of a good number of similarities and
differences to the specific sphere of forest resources. 
These twelve points illustrate some considerable
differences between the two close interconnected
countries.

Substantial areas of forests occur in all ten
provinces of Canada, as well as lesser areas in the
three more northern territories. Substantial areas of
forests in the United States occur in the Pacific Coast
and Rocky Mountain states, in the southeastern part
of the country from east Texas to Virginia, and in a
northern belt stretching from the Lake States eastward
through the middle Atlantic states to New England.

This difference in pattern between the two
countries is caused primarily by the Great Plains
stretching northward from Texas to North Dakota and
across the boundary. The prairies in southern parts of
Manitoba, Saskatchewan, and eastern Alberta rather
resemble the Great Plains. Northern parts of these
provinces, however, are substantially forested. This is
in contrast to a number of states that are wholly part
of the Great Plains.

Forest ownership patterns differ considerably
between Canada and the United States. Ninety percent
of forest land in Canada is publicly owned as Crown
Land administered by provinces. In contrast, about
two-thirds of the forest land in the United States is
privately owned with most of that held by relatively
small nonindustrial private owners. These owners
hold approximately 60 percent of all forest land in the
US.

There are regional differences in these ownership
patterns. One area in Canada that constitutes an
exception to the national patterns is southern Ontario,
southern Quebec, and the Maritime provinces. 
Private ownership of forest land is substantial there in
patterns somewhat resembling adjacent areas south of
the boundary. Publicly owned forest land in the
United States is concentrated first in the Pacific Coast
and Rocky Mountain states with primary ownership
there by the federal government. A secondary

concentration of publicly owned forest land occurs in
five states adjacent to the Great Lakes, specifically
Minnesota, Wisconsin, Michigan, Pennsylvania, and
New York.  Ownership by states (and by counties in
the two westernmost of these five states) is important
here as it is also in Oregon, Washington, and Alaska.

There is a systematic difference in management
arrangements for public forest land in the two
countries. Publicly owned forests in the United States
are commonly managed directly by agencies at federal
and state levels. In Canada, forest industry firms have
historically had more of a management role
concerning public forest land. Also, provinces have
responsibilities for overseeing management of forests
that are shared between federal and state levels in the
United States.

There is also systematic difference in species
composition of forests in the two countries. Softwood
and hardwood forest types occur in both Canada and
the United States. But softwood types are
proportionately a greater share of the total north of the
international boundary than south of it. This
difference in species composition largely results from
hardwood forest types in Canada being largely
confined to the modest area (previously mentioned)
where private ownership predominates:  southern
Ontario, southern Quebec, and a minor part of the
Maritimes. In contrast, major areas in hardwood forest
types in the United States occur in much more
extensive regions. This is notably the case in a large
reasonably contiguous area in the Central States, the
Middle Atlantic states, New England, and the Lake
States.

Forest products industries in the United States
have been for some time concentrated geographically
in the Pacific Northwest and the southeastern part of
the country. The PNW concentration was the final
result of a cross-country migration of forest products
industries as original forests were harvested. The
southeastern concentration stems primarily from
regrowth of forests in that region allowing industrial
expansion beginning 40 to 50 years ago. In the past 20
or more years a partially new and enlarged
concentration has emerged in the Lake States. Four
primary factors have led to this partially new and
enlarged concentration:  major regrowth of Lake
States forests; large decreases in timber output in the
Pacific Northwest as a result of federal policy
decisions; the fact that forest products industries in
the southeast have expanded to rather fully match
growth-capacity of southeastern forests; and the
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economic logic of producing products for very large
Midwestern markets relatively close to those markets.

Forest products industries in Canada were
historically concentrated in Ontario, Quebec, to an
extent the Maritimes, and very heavily in coastal
British Columbia. Geographic shifts that to some
gross degree parallel those in the United States have
occurred at various times during the past 20 to 25
years. There has been a partial shift away from coastal
British Columbia, first toward interior British
Columbia, with subsequent expansion in northern
Alberta and Saskatchewan. There has also been
considerable expansion of lumber output in Ontario
and Quebec. Factors leading to these shifts include
reduction of timber output in coastal British Columbia
via creation of several new parks, rising exports of
lumber to the United States much of it going to areas
relatively close to Ontario and Quebec, and what is
essentially expansion at the extensive margin into
northern Alberta and Saskatchewan (previously
untapped areas).

Two interesting links between these shifts in the
two countries can be noted. One is reduction of timber
output in both coastal British Columbia and the US
Pacific Northwest. This is in a sense one region
except for historic matters that created the 49th

Parallel. The second link concerns expansion in the
Lake States and in Ontario and Quebec. This is the
drainage basin of the Great Lakes and St. Lawrence
River. Again, this is in a sense one binational region. 
Some specifics differ from one side of the
international boundary to the other. But it is quite
logical that areas on the two sides that are parts of
common regions go the same way.

The two countries use significantly different
methods to foster development of targeted industrial
sectors, be they forest products or many other possible
sectors. Canadian arrangements for financing targeted
industries are quite direct, often involving direct
investment of public funds in otherwise private firms. 
This is taken to be an ongoing practice. United States
arrangements are considerably more indirect,
frequently involving tax write-off methods. Any direct
investment of public funds in otherwise private firms
is taken in the United States to be a one-time
exception due to extenuating circumstances.

A further difference in methods is the fact that
entirely public firms—namely crown corporations—
are a much more significant part of the economy in
Canada than in the United States.

There is perhaps a difference of theory or concept
that underlies this observed difference in
arrangements. In the United States, there is something
approaching an official theory that the economy is
wholly a matter of private enterprise (this despite
much evidence to the contrary). In Canada, the mixed
public-private economy is more readily accepted in
both theory and fact.
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Conclusions
Three important central ideas are at the core of

both this essay and the compendium of articles that
follows. First, natural resources intelligently used are
capital assets for economic growth. Second,
sustainable development recognizes that the fabric of
society is the first thing to be sustained, and that
natural resources as capital assets contribute to this
end. And third, many resource trends and conditions
are quite favorable in North America and other parts
of the more developed parts of the world.

It is important to see forests and society as a
compatible linking of aspects of nature and culture. 
Related is the central point made by the Bruntland
Commission that economic development and
environmental protection each provide an essential
basis for the other.

The United States and Canada have shared
national comparative advantage in growth of forest
resources. The national comparative advantage has
been more effectively used in Canada based on
widespread understanding of its societal importance. 
National comparative advantage has been less
effectively used in the United States. This difference
in part contributes to Canada being the world’s largest
exporter of forest products, and the United States
being the world’s largest importer.

Three topics are particularly important in thinking
about forest resources as part of the real economy. 
One deals with efficient allocation of land to various
purposes of forest resource management, and efficient
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allocation of investment in such management. A
second deals with resource-based efforts to foster
regional and community development. A third
concerns the crucial importance of central sense of
direction in dealing with matters that extend over long
periods of time and involve numerous separate
organizations.

Finally, in understanding forest resources in
North American context it is vital to be clear about
the regional context and pattern of forests in Canada
and the United States. Such context and patterns
involve matters of location, ownership patterns,
species composition, industrial geography, and
methods used to foster targeted industrial sectors.
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Forests and Society

Five articles dealing with this topic illustrate two
important things.  The first is that forests and related
resources can be important factors helping to sustain
the fabric of society. This depends primarily on clear
sense of direction, and a view of resources as a source
of opportunities. The second thing illustrated is that in
other circumstances forests and related resources fail
to function as a factor helping to sustain the fabric of
society. Lack of clear sense of direction, and a view
of resources as a source of difficulties, are the roots of
such failure when it occurs. Readers of this book will
see that the authors believe that opportunity-analysis
is far more constructive than is problem-analysis.

The first article in this chapter is by F.L.C. Reed,
the noted Canadian resource policy person. Les Reed
served as assistant deputy minister in charge of the
Canadian Forestry Service at a time of great efforts to
improve forest resource management in Canada. He
then served as professor of natural resource policy at
University of British Columbia. His paper was given
at the 70th anniversary of the Commonwealth
Forestry Association. Reed sees a new vitality
growing in the thinking about forestry and its place in
the world in providing sustenance for both the soul
and the body. But he also sees that putting this
thinking into practice to achieve sustainability
envisioned by the Bruntland Commission requires
additional strategic thinking. This in turn will require
a strengthening and broadening of education for
forestry professionals and scientists as a step in
recognizing the broad role of forests in meeting
society's various needs.

The second article is a letter to the editor of the
principal Canadian national newspaper from Ralph
Goodale, the federal minister for natural resources. It
was written in response to comments by a member of
a major financial firm to the effect that so-called “new
economy” sectors are all that matter in a modern
economy. Ralph Goodale's letter thoroughly refutes
this view. It is a succinct one-page statement
illustrating quite comprehensively that forest
resources are indeed an important part of the real
economy.

The third and fourth articles examine the rather
curious state of forestry at national level in the United
States. They do so at two different lengths and
degrees of detail. Principal points made are that major
forest resource trends are favorable, but that much

current thinking in current resource management
circles is running away from its own accomplishments
in a stampede to keep up with public opinion which
itself often appears ill-informed on the facts. Authors
of these two papers are the original American
participants in organization of this book.

The fifth article is the new introduction to the
second edition of philosopher Alston Chase's book, In
a Dark Wood. It is a work that needs to be read
directly to understand the full depth of the author's
tellingly accurate dissatisfaction with what passes for
thinking in many controversies concerning forests,
particularly in the western United States. In some
sense this article is a much larger and more deeply
philosophic relative of the third and fourth articles.

The sixth article considers the positive role of
forest resources in sustainable societal development.
It does so from a Great Lakes regional perspective
spanning the international boundary. Points made are
that the fabric of society is the first and most
important thing to be sustained, and that forest
resources contribute significantly to this goal in the
Great Lakes region. This binational regional view
seems closer to national views widely held in Canada
than in the United States. This article was originally a
presentation given in a binational conference on
sustainable development of forest resources. It is by
the first-named author of this book.
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Forestry Renaissance in the
Twenty-first Century 
Implications for Policy
F. Leslie C. Reed

“A wise nation preserves its records, gathers up its
muniments, decorates the tombs of its illustrious
dead, repairs its great public structures, fosters
national pride and love of country, by perpetual
references to the sacrifices and glories of the past”
(Colombo 1974).

My task this evening is to speak not of the past,
but of the future. After a few comments to establish
perspective and context, I will invite your attention to
a scenario for the conservation, wise use and
enjoyment of world forest resources, one which I
believe is worth fighting for with renewed
determination.

There is a pervasive pessimism in society today
which is worse than anything I have seen in my
lifetime. The media serve up a daily diet of
deforestation, acid rain, global warming, destruction
of wild lands, loss of biodiversity, and other
calamities. Noisy debates over forest land use in
particular have driven many in the forestry profession
to near despair.

Citizens in the period before 1970 applauded the
forester's slogan of sustained yield, and they held in
high regard the hard-working logger who symbolized
physical skills and economic vitality. This has now
been replaced by alarm if not open hostility to logging
and forestry. The logger is now assigned a black hat,
and the forester in my province also gets a black hat,
or deep shade of grey.

Fortunately, the wave of doom and gloom appears
to be losing momentum. Forestry firms have
discovered a social conscience. Senior governments
have adopted more responsible policies. At the same
time, happily, the forestry professionals have been
rediscovering their historic roots in stewardship of all
forest resources. This is part of what I mean by a
renaissance. One of the more encouraging signs is to
be found in forestry schools, which had been declared
by some to be dead. The morale had reached such a
low point on some campuses that veterans were
asking themselves whether the keys to forest land
management had not already slipped from the forestry
profession's grasp. Now, for those who may be ready
to concede that the forestry profession is dead or 

dying, my response is: Then I see cemeteries on the
march, even though slowly.

My perspective is shaped by a number of recent
forward-looking professional papers, as well as by
much in the practice of field forestry. This
improvement in performance is registered in many
countries of the Commonwealth. For example,
expanded commitments were made during the 1980s
to forest renewal, closer utilization, to the soft and
green technologies of harvesting and land
management, and to the conservation of
noncommodity values found in the forest. Another
example is the open embrace, in scores of countries,
of the philosophy and practice of sustainable
development. In addition, a land use ethic with
centuries of tradition in agriculture is now being
expressed more convincingly and more widely toward
forest land. Here again is renaissance. 

The application of these principles to
Commonwealth forest lands, which account for 20
percent of the total area of global forests, might be of
interest at this point.  Available FAO data indicate
that the performance in tropical forests in
Commonwealth countries is substantially above the
world average. This speaks to the influence of the
Commonwealth Forestry Association, as well as the
Oxford Forestry Institute is definitely in order. Both
of them can claim an influential role in the past.

A Canadian Perspective
Some of you may be listening for a few points on

how well Canada's forest sector is matching up to
expectations, from both a domestic and an
international perspective. First, we. are planting about
four times as many seedlings as we were in the late
1970s, while our overall skill with new plantations
has advanced tremendously. Our main problem is no
longer a low number of seedlings, but rather that
natural regeneration in many regions is too prolific.
Criticism of Canadian silviculture would make more
sense if it were aimed at the lack of juvenile spacing
and of the still modest attention to thinning of
intermediate stands. Meanwhile, our expertise in
managing some of the world's most diverse temperate
forests is widely recognized. 

One of my colleagues, Professor Gordon
Weetman, is urging us to consider a centre for
expatriate training in temperate forest management, a
vacuum that calls for serious study. What Oxford has 
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done for tropical forestry, the University of British
Columbia might do on the temperate side.

Canadian foresters have also made their mark in
tree improvement and in forestry science, in which
Canadians have earned worldwide recognition. One of
our best kept secrets is the world's largest forest
sciences centre at the University of British Columbia.
Since 1985, we have built four major facilities,
including PAPRICAN (Pulp and Paper Research
Institute of Canada), FERIC (Forest Engineering
Research Institute of Canada), FORINTEK (a solid
wood products research complex), and a Pulp and
Paper Engineering Centre, which trains Master's
candidates in engineering and paper chemistry.

In addition, an expert group in forestry and plant
science biotechnology is located on the campus, and
another interdisciplinary biotechnology group was set
up three years ago, with forestry as a lead component.
Agriculture and botany departments also contribute to
this critical mass. Finally, there is the forestry science
department in the University of British Columbia
Forestry Faculty, which has doubled in capacity since
1984, including new-funded chairs in genetics and
biotechnology. We also have a research nursery on
the campus which grows more than one million
seedlings annually, and two research forests which
comprise 14,000 ha. Capping this off is a new forestry
sciences building, expected to commence construction
shortly.

Just for good measure, I might mention that
Canada has built up the largest international
consulting capacity in the world in forestry,
engineering, and related environmental studies. This
is a companion to the No.1 position in world export
markets enjoyed by our pulp, paper, and solid wood
products industries.

Some will say, “What about parks, wilderness,
forest recreation, biodiversity, and protection of
unique ecological zones? How does Canada rank in
these vitally important areas of concern?” Here again
is another secret we have managed to keep from the
rest of the world. Approximately 7 percent of
Canada's land area is now set aside in permanent
reserves, and there is general agreement within senior
governments that this number will rise to 12 percent
within a few short years. That target amounts to
nearly 120 million ha, or five times the area of the
United Kingdom.

In British Columbia alone, nearly 7 million ha
have already been reserved and the figure is expected
conservatively to climb into the 10 million ha range.

The majority of this will end up being prime forest
land. This compares with a total forested area in the
UK. of just 2 million ha. 

We afford it because Canada has been blessed
with the most significant natural heritage on the entire
globe, much of it on forest lands or adjacent waters.
Existing parks and recreation areas are unique in their
combination of majesty, diversity, vastness, and
accessibility. In addition, we have in de facto reserves
scores of millions of hectares of wildlands which are
unoccupied and will remain so for as long as any of us
can foresee. In short, Canada's record is unmatched
by: any other country.

A Vision of World Forestry
The global forest constituency has been caught up

with the sustainable development challenge of the
Bruntland Report, “Our Common Future” (World
Commission on Environment and Development
1987). The Tropical Forest Action Plan was another
clarion call for mobilization of land managers (World
Resources Institute 1985). However, neither of these
is a blueprint for action. Instead they ought to be seen
as a framework for policy formulation and planning of
a concrete nature.

There is a real danger, however, that sustainable
development will run out of steam and end up as a
pious slogan. It is with this in mind that I have
recently given three papers. The first described for the
British Columbia Permanent Forest Resources
Commission a vision of sustainable development to
the year 2050; the second expanded the geographic
scope to Canada as a whole; and the third set out the
implications for silviculture regimes, funding, and the
likely benefit-cost package for industry (Reed
1990a,b,c). There appears to be no reason why the
same approach cannot be generalized to other regions
and countries.

In practical terms this means, first, that we should
set production targets which are both feasible and
measurable. It is my firm conviction that you can
choose your future in forestry. Accordingly, let us
assume a doubling of global industrial roundwood
output by 2050. Second, and as the essential corollary,
we ought to set companion targets to double, triple, or
even quadruple the use and enjoyment of the
nonconsumptive forest values. I would go even
further to declare that failure to set out such
compatible targets is irresponsible and contentious
and contributes to a great deal of mischief.
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Are these targets realistic on an individual
country basis? The answer is that each will have to
design its own package, given its institutions,
traditions, and funding capability. There are many
models to emulate at local and regional levels.
Remember, we are speaking here of a better life, not
just a richer one. We can and we must practice
simultaneously the wise use and conservation of our
forest heritage, while leaving room for preservation.

I would also affirm that responsibilities transcend
national boundaries as far as Canada and other nations
with forest wealth are concerned. Visionary forestry
has at its core the obligation to world populations
with growing and sometimes desperate needs for light
building materials, literacy papers, numerous other
fibre products, chemical feedstocks, foods, and fuel.

We should pause at this point to underline again
that the objectives go far beyond the old idea of
sustained yield. It is vital in the world of today to
ensure that use and enjoyment are enhanced, for the
benefit of the current generation and for expanding
populations of the future. I have no patience with
forestry professionals who advocate sustained yield as
a static, even flow, status quo concept.

At the same time I am fully aware that many
environmental enthusiasts in North America are
totally opposed to intensification of forest
management aimed at increasing commodity output.
They seem to miss the obvious connection between
static or declining output and the negative impact on
other less fortunate nations. Professor Jim Bowyer
puts it this way:

“In view of the environmental basis for objections
to development of resources, it is ironic that
failure to develop domestic resources increasingly
means that the environmental consequences of raw
material gathering and processing are exported,
and usually to countries that have far less stringent
environmental controls in place ...” (Bowyer
1991).
Bowyer goes on to say that a rethinking of these

issues must be undertaken along global and
comprehensive lines. So I say without equivocation,
the central issue in forest land use today is
stewardship, not simply preservation. We can afford
to set aside more of our prime forest land, provided
that we manage the remainder more intensively. It
must also be kept in mind constantly that the forest is
the environment on a very significant share of the
earth's surface. Moreover, performance on forest land
has a great deal to do with the health of agricultural
land, fresh water systems, and adjacent marine

resources. It follows that the successful practice of
stewardship in forestry will be the acid test of a
sustainable development policy, perhaps even more so
than in agriculture. 

But it begins with a vision, a dream. It was Carl
Sandburg who said:  “Nothing happens unless first a
dream.”

Policy Implications
The first item on my list of policy implications is

the need for strategic thinking, which is at the very
foundation of policy formulation. A strategy springs
out of societal expectations, and these are expressed
in turn as broad policy statements. In other words: 
“This is what we intend to do.”  Then it moves into
the hard slogging with targets, priorities, benefit-cost
estimates, action plans, assignment of accountability
for results, monitoring, and feedback.

The second policy item is actually a range of
forest management activities covering silviculture,
protection, utilization, and related research, together
with environmental guidelines and regulations which
are integral components of resource management. In
order to ensure that these are effective and efficient, it
will be necessary to design and refine environmental
accounting systems. Plenty of discussion has taken
place on these systems recently, with some of the best
in a book titled “Blueprint for a Green Economy” by
Pearce, Markandya and Barbier (1989). I have not yet
seen any advanced work applying the concepts in
detail to forest resources and the forest sector.

The third policy implication deals with a true
renaissance in professional forestry education. In
Canada we are debating the merits of some major
changes. One of these at the University of BC is the
adoption of a five- or six-year course culminating in a
Master's degree for those expecting to specialize. This
would permit the introduction of new streams
carrying titles such as conservation and wildlands
management. It is also perceived by many that
teaching multiple use as “timber management by
constrain” is outmoded and must be replaced by
integrated resource management which is truly
balanced.

It would also be timely to see courses in forest
policy restructured and given a higher priority. Even
casual observation reveals that issue analysis by field
foresters is inadequate. In my view, this calls for more
emphasis on policy as process, on analytical
capability, and on the development of integrative
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skills linking policy formulation to law, social impact,
conflict resolution, and other facets of a professional
life in the community.

Still another item which is gaining attention is
training in ethics, going beyond a conventional land
use ethic to embrace professional codes of behaviour
and interpersonal conduct. I have heard it said that too
often the forestry profession has been sequestered by
its employer’s, with the unfortunate result that their
primary responsibility as custodians of forest land is
relegated to second place, behind loyalty to a public
agency or a private company. 

Finally, another basic criticism of professional
training, not just in forestry, is the absence from the
core curriculum of the liberal arts. Literature and
especially poetry, philosophy, political, and economic
history, logic and scientific method, the history of art,
and music appreciation have been largely closed to
the North American forester. To open the agenda to at
least some of these would greatly enhance their ability
to write, to speak, and to listen, that is, to
communicate. It would set many on the path to greater
personal fulfillment, and it just might help to break
the stereotype of the detached, introverted forester
who cares little for the rough and tumble of social
discourse and would just as soon work alone in the
forest. There is no role, no place for hermit foresters
today.

It is worth expanding on communications in an
enriched curriculum. A wise man put it in these terms: 
“If you wish to engage the intellect, then you must
first capture the emotions.”  In other words, success in
persuading people to act, or to adopt a point of view,
depends significantly on one's adeptness with the
language of the emotions. More often than not this
will involve the skillful use of poetry, landscape art,
and quotations from persons of renown. 

Edward R. Morrow, the greatest journalist in
North America in this century, once declared:

“Television should not only inform, it should also
illuminate and inspire.”

Likewise, it is true that forestry education should not
only inform, it must be reshaped to illuminate and
inspire.

This last point may be redundant to those who
make their home within a few hours drive of historic
Oxford, but I underline it again. The cultural context
of forestry is everywhere we turn and especially in
literature and art. To miss this rich reservoir is a
personal tragedy. It is very much as Thomas Huxley
noted in another setting.  “To move through life

without this awareness is like visiting a great gallery
in which nine out of ten paintings have their faces
turned to the wall.” 

Chuck Lankester, the noted UNDP forester, was
on public television not long ago in North America, as
one of a panel on sustainable development. He made
one point quite emphatically. It takes more than five
years to train forestry professionals and then
familiarize them with some rudimentary field
practice, but it takes ten years or more to do the same
for forest scientists. He concluded that upgrading the
education of a forester has greater urgency than most
curriculum committees are prepared to recognize.

Concluding Comment
I noted earlier that the future of forestry and the

forest sector is a matter of choice. We can indeed
translate a forestry vision into policies and then into
performance. Many of the choices are made at the
political level, but many are not. Every one of us who
cares about stewardship of land has a part to play.
And there can be no questions of the commanding
roles of the forestry educator and the forestry
profession.

Will it be renaissance or requiem for the forester?
You can count me with the optimists. And the
renaissance may well be led by the invigoration of
Commonwealth cooperation in forestry. Their
influence might help to ensure that the G-7 group of
countries will write an aggressive Forestry
Convention within the next year.

On a concluding note, may I simply offer a few
lines from Robert Frost: (with slight modification)

The woods are lovely, dark and deep.
But you have promises to keep,
And miles to go before you sleep,
And miles to do before you sleep.

This signals, of course, the need for a collective
commitment to forest stewardship beyond any that the
forestry constituency has ever made.
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Letter to the Editor
Ralph Goodale, M.P., to Editor, The Globe and Mail

In a series of public commentaries most recently
reported in the February 22nd edition of the Report on
Business (“Canada needs a dot-com future:
economist”), Sherry Cooper of Nesbitt Bums
continues to understate and misinterpret the future
role of Canada's natural resources sectors—energy,
forestry, mining and earth sciences.

She suggests they are relics of the “old economy,”
of little value in the high-tech “new economy” of the
21st century. She dismisses their economic output and
their growth potential. She claims they are sectors low
on human talent, entrepreneuriaIism, intellectual
capital and innovation. She says they are slow to
adapt and resistant to change.

Ms. Cooper is wrong on all counts.
Canadian natural resources are a hugely important

part of our modem economy and they will continue to
play an invaluable role, precisely because they have
large growth potential; they demand high-quaIity
human talent, entrepreneuriaIism and intellectual
capital; and they are leaders in innovation in the

emerging knowledge-based and technology-driven
economy of the future.

Please consider the facts:
• our energy, mineral and forest sectors account for

11 percent of Canada's GDP ($88 billion/year)
• five of the 10 leading industries in GDP-per-hour

of labour are resource-based industries;
• these sectors generate 780 000 direct jobs and

about an equal amount of indirect employment;
• our natural resources are responsible for close to

$100 billion annually in exports, with a
favourable trade surplus of $60 billion;

• Canadian resources companies invest about $35
billion per year in new capital (much of it very
high-tech) and that is 22 percent of the nation's
total;

• these sectors have, on average, productivity
growth rates over the past two decades that are
more than three times that of the total Canadian
economy.
To drive down production costs, to remain

globally competitive, to convert more basic
commodities into value-added products, to conquer
Canada's huge and daunting geography and topog-
raphy (including the Atlantic offshore and the high
arctic), to meet increasingly exacting environmental
and social standards (including the aspirations of
Aboriginal peoples)—our natural resources sectors
are transforming themselves into the world's
“smartest” stewards, explorers, developers,
transporters, users and exporters. They are engaged
aggressively in world-class innovation, ranking
among this nation's largest consumers and creators of
new technology.

The brain-power, the skills, the
business/industrial processes, the new research and
science required in and of our natural resources
sectors are every bit as sophisticated as in any other.

Examples, from among thousands, that might be
cited, include fuel cells and low-carbon alternative
fuels, satellite mapping, geo-spatial data on the
Internet, digitized robotics, c1imatefriendly cement
substitutes, computerized geological simulation
systems, forestry genomics, new engineered wood
products, mine-site remediation technology and much
more.

As for growth potential, it would be well to
remember that the world's demand for forest products
is forecast to increase by 25 percent from 1996 to
2010. Global requirements for minerals and metals
are expected to jump by at least 30 percent. Natural
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gas exports to the United States are likely to nearly
double. All of this—coupled with home-grown
Canadian knowledge, technology and innovation—
represents a strong assurance of continued growth.

In her analysis, Ms. Cooper sets up a false
dichotomy between our resources sectors and our
knowledge-based sectors, as if they were mutually
exclusive.  They are not.  The real challenge facing
Canadians is not to concentrate on one darling sector
at the expense of all others, but to ensure our entire
economy is one of innovation and excellence with all
sectors benefiting from the enormous potential the
future holds.

That is crucial to the 3.5 million Canadians living
in more than 600 communities—many of them rural,
remote, northern and Aboriginal communities—for
whom our natural resources are their lifeblood. And
that is why our 1999 Speech from the Throne and our
2000 Budget have positioned Canadian natural
resources sectors as integral parts of the new
knowledge-based economy of the new century.

Ralph Goodale, M.P. (Wascana)
Minister, Natural Resources Canada

Chair of the Cabinet Committee for
the Economic Union

Reprinted by permission of The Forestry Chronicle, 2000,
76(3):378.

The Curious State of Forestry In the
United States
Henry H. Webster and Daniel E. Chappelle

Introduction
Forests in the United States are generally in

improved and improving condition. This is the result
of both passage of time since the original harvest, and
active resource management in several parts of the
country beginning with improved fire protection in
the 1920s, and other forms of active management
beginning in the 1930s with further and continuing
improvements beginning in the 1950s (Easterbrook
1995; Frederick and Sedjo1991; Sampson and Hair
1990; MacCleery 1992).

There are, however, some difficulties
concentrated primarily on national forests, and in
parts of the West where national forests are a
predominant part of land ownership. There have been

years of underinvestment in active resource
management in these forests. In some specific
locations this has meant inadequate regeneration of
new forests. In other places, old stands of diminishing
vigor have been left undisturbed well beyond
optimum age. Lack of vigorous growth, and large
amounts of old accumulated material, means very
great risk of high intensity, highly dangerous fires.

Public attitudes and behavior toward resources
are quite contradictory. Per capita consumption of
resource commodities in the US is extremely high,
especially so by comparison with other parts of the
world at a similar stage of societal development (e.g.,
per capita consumption of paper and paperboard is 48
percent higher in US than in Canada, and 93 percent
higher than in western Europe). At the same time, a
substantial segment of the public appears to believe
that all resource conditions are bad, and resource
preservation nearly everywhere is morally necessary.  

These several attitudes and behaviors together
culminate in a culture that consumes high, produces
relatively low, buys products from elsewhere, and
sees little connection between balance of trade or
societal prosperity, or environmental effects exported
elsewhere via our imports. Complaints about resource
management in other parts of the world completes the
illogical circle.

To say that actual resource conditions and these
attitudes are inconsistent is to put the matter
extremely mildly. We would like to illustrate how
some current developments in US resource
management circles are making our already confused
situation worse. And finally, we will try to suggest
some possible ways out of this entanglement.

Making a Bad Situation Worse
A majority of US resource management

professions are striving to keep abreast of public
attitudes that are seemingly assumed to be clearly
articulated and universally held. This is occurring
even when those attitudes are at best confused, and at
worst simply contrary to facts. The invention of new
terms and concepts intended to sound more publicly
acceptable is a matter particularly in point. We can
illustrate this with a progression in forest resource
management policy from “new perspectives” to
“ecosystem management.”

Forest resource management evolved historically
through several stages. The first was custodial
management which was essentially an effort to keep
forest land from burning or being stolen in part (i.e.,
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timber) or in whole (i.e., the land itself). Next came
more active management that focused primarily on
timber (the most directly tangible product of forests). 
Active management for timber gradually evolved in
many places and organizations into integrated
resource management for a considerable range of
outputs, some marketable and others enjoyed on site. 
Integrated resource management further evolved in
some organizations into an approach utilizing a
careful separation of uses and users that might
otherwise conflict. Where this occurred, the primary
purpose of management might differ considerably
from a particular tract of land to another, with overall
resource management continuing to be strongly
integrated.

This rather sensible pattern of evolution has
recently taken a quite different direction. Put simply,
the emerging idea is that creating desired conditions
in forests should be an overriding objective. This
relegates specific outputs of timber, recreation
opportunities, or a considerable range of other
benefits to an accidental occurrence. In its most
extreme form, this philosophy sometimes advocates
an attempt to return to conditions that existed at the
time of original European settlement of North
America. Where some 300 million people, and a
settlement process of some 450 years are to go is left
undiscussed in arguments defending this philosophy.

Some number of people in the US resource
management professions actively advocate this
philosophy. At one stage the preferred term was “new
perspectives.” It has now become “ecosystem
management.” There may well be several other
preferred terms in the future.  

Each concept seems a new attempt to placate
public views that are deeply embedded, though
unconsciously, into the consume high, produce low
pattern of societal behavior. One term appears
substituted for another with little thought in advance
concerning what it means for resource management. 
Attempts to give each new term meaning follow its
adoption as the new paradigm of management. This is
fundamentally a rush to avoid conflict with some
profoundly misguided public ideas that have no
scientific basis.  

The effect is to help these misguided ideas to
further alter US resource management in odd patterns
but always in the same direction—less production to
meet human needs and a decrease in the intensity of
management. People in resource management who 

favor running in this stampede are, we suggest, part of
the problem.

Alston Chase (1995) perhaps described the
oddness of all this best in his recent book In a Dark
Wood: The Fight Over Forests and the Rising
Tyranny of Ecology. He identifies this pattern as
biocentrism that favors supposedly natural conditions
(that are often badly misdescribed) over anything to
do with ongoing benefits to human beings. He traces
the roots of biocentrism as a pseudo-religion back to
German mysticism in the Middle Ages. It is his
considered opinion as a philosopher that many current
advocates of this pseudo-religion have little or no
understanding of its origin. Understanding of societal
effects of following this biocentrism also appears to
be in very short supply. Part of the problem again
comes through strongly.

To Eventually Turn a Stampede in a More
Constructive Direction

Every cowboy knows that turning a stampede is
extremely important, quite difficult, and dangerous; a
major test of professional ability. Unturned, a
stampede stands a good chance of sending the herd
over a cliff. Turning a stampede can be successful
only if it is done gradually. Small, numerous,
consistent actions that add up in a cumulative sense
are required to change the herd’s direction.

Following is an attempt to describe some such
steps for turning away the stampede toward
biocentrism that is currently affecting US resource
policy. These are all things that US resource
professions could do, and should do, as organized
groups. 
• Recognize in some explicit form that a stampede

toward embracing a philosophy of biocentrism
has occurred and is continuing.

• Recognize, again in some explicit form, the
oddity of societal behavior that features a nation
that consumes high, produces low, buys products
from elsewhere, and sees no connection between
balance of trade, societal prosperity, and its
environmental effects in other parts of the world;
and then periodically harasses producers in other
countries who are meeting our needs.

• Publicly recognize that resource matters are
connected to overall society and the economy. 
Resource matters are not simply or wholly
environmental (as some advocates appear to
think). Resource matters are part of the ordinary
business of living via our collective consumption
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patterns and via resource-base sectors of the local,
regional, and national economies.

• Join in common informational efforts with groups
focused on community and regional development
in various parts of the country. These groups
understand better than most that resource matters
are part of the ordinary business of living. They
can help to make the case free of any appearance
of self-pleading by resource industries.

• Make a collective effort to learn about resource
management matters in several other progressive
countries from which considerable can be learned. 
Scandinavian countries and Canada are cases
particularly in point. These countries are less
affected by any stampede of thought toward
biocentrism even though they are thoroughly
modern societies with a high level of collective
social conscience. They have made important,
real, and reasonable progress in defining new
forest policies and practices which set positive
directions furthering sustainable development.

• Make a concerted effort to explain publicly the
foregoing points.

A Final Thought
Without a concerted effort the current stampede

will surely continue. It is debatable whether this is a
stampede toward biocentrism in any conscious sense,
or whether it is simply a stampede by some resource
professionals to avoid conflict with perceived public
attitudes.

It is simply incorrect to make an apparent
assumption that public attitudes are clearly articulated
and universally held. Public attitudes on several topics
that are in fact interrelated are quite inconsistent. 
These topics at the minimum include domestic
resource management matters, consumption of a wide
variety of products and materials, production of these
products and materials, balance of trade, sources of
societal prosperity, and attitudes toward resource
management matters in major exporting countries. 
Public attitudes revealed in newspaper articles,
statements, and opinion polls on particular topics are
all over the place depending on the particular topic. 
For people who see no connection between these
topics, a rush toward biocentrism appears to be the
easy choice.

Resource professionals with any depth of
perception and intellectual scope know there are
highly important connections among these topics. 
That everything-is-connected-to-everything-else is as

true in societal matters as in ecological matters. A part
of this can be simply put: everything does have to
come from someplace.

Not to make a concerted effort to recognize that
resource matters are connected to overall society and
the economy is to be part of the problem in the name
of political correctness. For US resource professions
to be worthy of the name, an effort to turn the
stampede is vitally necessary.
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Forests in Balance
The future health of our nation’s forests depends on
sustainable forestry and wise ecosystem
management.

Daniel E. Chappelle and Henry H. Webster

Since the early 1970s, the public has been served
massive doses of propaganda about the inherent evil
of cutting trees. As a result, many people now believe
that harvesting timber, particularly on public lands, is
just plain wrong, and they reject the notion that forest
management or silvicultural practices imposed by
humans are ever appropriate, especially on public
lands.

The fact is, the current condition of federal forest
management in the United States is deplorable. Years
of inadequate investment in management practices
have left many of the national forests overstocked.
Large volumes of dead and dying trees not only go to
waste but constitute a serious fire hazard in many
areas. Also, in many areas, harvested tracts have not 
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been regenerated, even after many attempts to replant
them.

Moreover, the emphasis on preservation instead
of wise use of forests has problems in recent decades,
and the forests of the West have been hit particularly
hard.

Yet, from the 1950s to the 1970s, management
practices were greatly improved, particularly on
industrial forest lands. For instance, improved
management practices include fertilizing and planting
improved genetic stock. In spite of this, the public has
been led to believe that our forests are in critical
condition and that only strict preservation imposed by
government regulation can save them.

Ironically, the same people crying for
preservation—primarily urban dwellers—show little
inclination to use less solid wood or to reduce the
amount of paper products they consume. And few of
those who condemn multiple use of the forests have
adopted smaller living spaces or moved into
multifamily units, which would reduce the amount of
wood used in construction.

Many believe that we as a nation can simply
purchase wood products from other countries that do
practice sustainable forestry. They don't seem to
understand international trade in timber. While we
save our own trees from harvest, we continue to
import more wood than we export, and our excessive
consumption of wood products contributes to
overcutting of forests in other countries.

Radical environmentalists rail at forest conditions
in this country and at the rapid overcutting of Asian
and Latin American rain forests to satisfy worldwide
demand, apparently unaware that the United States is
a major contributor to these conditions since it
consumes a disproportionate share of the world's
harvested wood. For example, in 1986, the United
States consumed 26 percent of the world’s
consumption of sawn wood, 23 percent of industrial
roundwood, 35 percent of total pulp, 35 percent of
total paper and paperboard, and 31 percent of wood-
based panels.1 At that time, the United States had
about 5 percent of the world's population.2

Ecosystem Management
Foresters have been painted with the journalists’

broad brush as mere lackeys of the forest-products
industry who are not to be trusted with management
of forest resources. Loggers, in particular, have been
singled out as the henchmen for public enemy number
one—owners and executives of the timber industry—

while the media portray environmentalists as the
vigilant protectors of Mother Nature.

It has therefore become more and more difficult to
implement federal forest policy. Much of the funding
that previously could be allocated to on-site
silvicultural practices, such as thinning and timber-
stand improvement, has been decimated by the costs
imposed by the Resources Planning Act and National
Forest Management Act and by the expense of
fending off lawsuits brought by environmental groups
against the U.S. Forest Service.

The most recent innovation in public forestry–and
a major obstacle to consensus—is ecosystem
management. Though there are several definitions of
the term, the following will suit our purposes:  “a
management philosophy which focuses on desired
states (emphasis ours), rather than system outputs,
and which recognizes the need to protect or restore
critical ecological components, functions, and
structures in order to sustain resources in perpetuity.”3

The problem with this definition is that no one
seems to agree on exactly what the desired states are.
In addition, environmentalists, who wield a great
amount of power in the policymaking arena, are
imposing their own desired states on society as a
whole. This powerful constituency has decreed that
the law of the land has no room for multiple uses of
forest lands. This extreme view, grounded in
biocentrism or ecocentrism,4 leads to wasted
resources and social discord.

A more moderate approach, which we favor, is to
interpret ecosystem management simply as managing
adjacent properties in reasonably coherent patterns
through cooperative, noncoercive means. This
approach—which allows for selective harvesting of
timber in some areas and clearcutting in others,
depending on ecological characteristics of the forest
types—benefits society as a whole by providing
sensible forest management and economic gains for
landowners.

Ecosystem management involves applying
ecological principles to achieve some ideal state.
However, the public has been led to believe that the
goals and ecological principles of ecosystem
management are scientifically established and
irrefutable, when in reality the field is quite complex.
Ecological principles have long been a foundation in
forestry, though over the past three decades the scope
of forest ecology, silviculture, and forest management
has been broadened to include nonwood and
nonpriced products such as water and recreation.
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Restoring the Past
Many environmentalists insist that ecosystem

management should be guided by the goal of restoring
forests to pre-Colonial conditions. Best estimates of
forest conditions in 1600 indicate that nearly 50
percent of the United States was forested, in contrast
to 32 percent in 1990. Of course, the greatest loss of
forest land was through the conversion to agricultural
use that occurred before 1920, at which time the
proportion of forested land became stable.

Forest growth nationally has exceeded harvest
since the 1940s, with each subsequent decade
generally showing increasing margins of growth over
harvest. By 1986, the volume of forest growth was
350 percent greater than it had been in 1920; and
forest growth exceeded harvest by 37 percent.5 This
information can be put to two uses.

First, understanding the way forests have evolved
over the past four centuries may suggest a range of
options for future planning. But such knowledge also
gives us a sense of how resilient ecosystems can be.
Consider the state of Michigan, which at the turn of
the century was almost totally deforested. Today,
forests have grown back and now sustain a viable,
growing forest-products industry.

Advocates of complete preservation, however,
want to turn the clock back to the time before
European settlement. The fact that some of these
preservationists are scientists one minute and
advocates of their position the next creates confusion
among many, and even, at times, themselves.

Ecosystem Values
Although radical environmentalists have sold such

extreme views of ecosystem management to the
public—and even to the Forest Service—their
reasoning is based on values rather than on science.
And the driving force behind their values is
biocentrism: the notion “that all living things are of
equal worth, and the health of the whole—the
ecosystem—takes precedence over the needs and
interests of individuals.6 This point of view was
clearly evident in the battle over the spotted owl.

As Alston Chase, a syndicated newspaper
columnist who specializes on conservation issues,
writes:

However bitter and ineffective, the fight over the
spotted owls and old growth was destined to dwarf
these earlier skirmishes [over endangered species]
in acrimony and social upheaval. As the fight
escalated, ecosystems ecology became a politically
influential science; and biocentrism, once

considered the subversive religion of a few
radicals, would infuse popular culture and become
a dominant influence in the application of federal
law and policy.7

Thus, current policy in ecosystem management is
based on biocentrism rather than on sound science,
and its focus is on species preservation through
habitat maintenance. This approach has a number of
basic deficiencies.
• Ecosystems cannot be identified in a scientifically

unambiguous manner. For example, specific
vegetative cover types such as Loblolly pine and
Pacific Douglas fir can be identified; but
generally, ecosystems are unique entities
composed of a variety of coexisting species
functioning as a unit within a larger natural
system. It is difficult to pinpoint where one
ecosystem ends and another begins. Because it is
so hard to identify the boundaries of one system,
and because there is widespread belief that nature
exists in a state of balance or equilibrium,
environmentalists are constantly trying to expand
the total amount of preserved acreage included in
a given ecosystem.

• The major tools of forest management are timber
harvesting, vegetative manipulation such as
removing undesired species, prescribed fire, and
regeneration practices such as planting desired
species. Strict preservation does not permit any of
these techniques. It relies instead on nature's
clearcutting: wildfire. These wildfires generally
occur when conditions are worst, for example,
when there is a lot of fuel from dead or dying trees
and understory. When these fires rage out of
control, the result is major loss of life and
property.

• Sound forest management can proceed only if
those in control agree upon common goals. Some
believe that Mother Nature always knows best and
that if we let her have her way she'll do what's best
overall for the ecosystem. This attitude does not
provide appropriate guidance for forest
management. It would seem the height of
pretentiousness for one to claim to know exactly
what is best for Mother Nature.

• Wildlife species require a full range of forest
conditions for their health and survival. A bias
towards old-growth stands often means that
climax" species—species in the culminating stage
in plant succession—dominate. This limits the
variety of habitats that many species rely on.
Chase writes that “in wilderness areas, wildlife
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sanctuaries and national parks throughout the
country, spreading climax forests are decimating
the habitat of countless other creatures that
depend on early successional conditions.”8 The
best management strategy would be to maintain a
roughly equal distribution of age classes
throughout the forest. In silviculture textbooks,
this is referred to as the classic “normal
distribution” and is considered the ideal state. It
can be achieved only by logging. Of course, it is
important to insure that harvested lands are
promptly reforested.

• The popular belief that the ecosystem is extremely
fragile is clearly incorrect. Rather, it is
civilizations that are fragile, as Chase notes.

Civilizations, not nature, are fragile flowers,
and when they disappear, they are gone
forever. By contrast, the earth eventually
recovers from abuse. Reminders of this are all
around us: the Yucatan jungle reclaimed the
temples of the great Maya civilization that
disappeared suddenly eight hundred years
ago. In Europe, Celtic and Roman ruins lie
scattered in verdant fields where farmers fear
financial ruin because they produce too
much.9

• Ecosystem management, although consistent with
the Endangered Species Act (ESA) of 1973, has
no legislative mandate, whereas multiple use is
mandated by the Multiple Use and Sustained
Yield Act of 1960.10 The ESA was enacted to
conserve endangered species, including the
ecosystems on which they depend.
The many versions of ecosystem management

were designed to achieve these goals. However,
ecosystem management consistent with existing
multiple-use legislation is possible. It would be based
on our current knowledge of ecosystems and would
allow for the production of goods and services as
mandated by multiple use. This type of management
would not be biocentric in its approach; people would
be allowed to use the forests and harvest the timber in
such a way as to maintain the overall ecological
integrity of the land.

Environmentalists in Charge
Radical environmental groups urge that more and

more land be preserved in a natural state without
human intervention. To a large extent, this way of
thinking has been driven by the current emphasis on
biodiversity and the threat of losing species of flora
and fauna.

In many cases, it appears that certain species, such
as the Northern spotted owl and marbled murrelet,
have been strategically selected to be listed as
threatened or endangered to tie up as much land as
possible for a single use: preservation of large tracts
of wilderness with no concern for human needs or
desires. This tactic disrupts public policy by clouding
the issues with emotional appeals to the press that cast
doubt on the competency and professional integrity of
public land managers.

The current argument is that more land must be
protected to ensure that ecosystems survive and that
species of flora and fauna can coexist with the human
population. However, the amount of land that should
be protected in a natural state is a question that should
be discussed in light of scientific evidence and
weighed in terms of the public interest.

The ideological arguments of the extreme
environmentalists over natural-resource policies are
particularly difficult to deal with. Such arguments
tend to assume that there is a basic conflict between
nature's interests and human needs and desires. While
there are some variations on this theme, a coherent
thread runs through the reasoning of most
environmental groups: a heavy bias towards natural
preservation and against commodity production and
use of natural resources to serve human needs.

This begs the real question, which is not whether
to protect a specific ecosystem, but rather where and
how much land should be preserved in a natural state.

It would seem that scientific investigation,
including economic and social sciences, should be
applied to the question of how best to preserve the
biodiversity of species. In fact, scientific research was
brought to bear in the controversial case of the
Northern spotted owl leading to the eventual
outcome.11

The threat of species extinction may be much
exaggerated, as Gregg Easterbrook writes.

So far in the postwar era there are no known
extinctions of animals or vascular. . .plants in the
Pacific Coast forests, according to the Nature
Conservancy, the Environmental Defense Fund,
and other sources. . . . Combined with the prospect
that there exist many more spotted owls than
previously estimated, this raises the question of
whether the owl’s instant doomsday, which has cost
thousands of honest people their livelihoods and
occupied the attention of presidents, is at heart a
false alarm. 12
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Easterbrook then raises the specter of a possible
societal backlash against the environmental movement
if people eventually understand that the real reason
behind the spotted owl debacle is ideology:

There is time to prevent this turn of events. Ancient
forests can be protected, additional timber jobs
restored, and the constructive political power of
environmentalism sustained. Disengaging the
doomsday alarm about owls could be a beginning.13

An Unsound Law
The compromises Easterbrook suggests cannot be

attained until defects in the ESA are addressed. This
is an extremely unsound law that encourages a
fragmented, unecological, and uneconomical ap-
proach to species preservation. In addition, it does not
consider other important human values, nor the
uneven distribution of endangered species.

Suzanne Winckler provides a good summary of
the defects in the implementation of the ESA:

It intervenes in a way that no intelligent nurse,
paramedic, or doctor would under analogous
circumstances. It does not sort and care for species
in such a way as to maximize the number of
surviving species. On the contrary, it attempts to
save the hardest cases, the equivalent of the
terminally ill and the brain-dead. It pays less
attention to species that would be easier and
cheaper to save-species that require treatment akin
to minor surgery, a splint, or a Band-Aid.14

Administration of the ESA has been particularly
cost-ineffective in that a disproportionate part of the
budget has been expended on certain threatened
species such as the Northern spotted owl, while a
multitude of endangered species receive little or no
protection.

It is highly unlikely, given the federal budget
deficit and large national debt, that the administrative
budget for ESA will be raised substantially. And even
if it were, it would still be necessary to allocate funds
in a cost-effective manner, since there would never be
enough money to save all endangered species.

Moreover, the current haphazard approach to
saving species is bankrupt, a fact apparent even to
many people who favor the maximum enhancement of
biodiversity. Therefore, we must undertake a rather
radical modification of the ESA if we are to create a
sounder approach to public-land management
strategies. Major goals of many current ESA
reauthorization efforts are to preserve ecosystems and
achieve a better balance between this goal and
societal welfare.

Other major legislation is also flawed in ways that
harm forest management. For example, the federal

Forest and Rangeland Renewable Resources Planning
Act of 1974 assumes that we know much more about
ecological, social, and economic systems than we
actually do or are likely to know in the foreseeable
future.15 This legislation has led to the frittering away
of large sums of federal funds in land-use planning
and legal proceedings that could have been better
allocated to on-site management.

Management of public forests largely has been
turned over to militant environmentalists and biolo-
gists who apparently want to return forests to their
state at time of colonization. The ESA has been a key
weapon in this battle and has threatened to take
control of land use away from local interest groups
and competent forest managers. That power is then
vested with federal wildlife biologists, who are not
trained to manage forest resources.

Overcoming Gridlock
Moreover, land-use control has been taken away

from the states even though states legally control and
manage wildlife on nonfederal lands except for
migratory species, as provided for by the Migratory
Bird Act of 1913. The biocentric approach of the ESA
in effect gives higher priority to nonhuman species
than to humans. But, as Chase notes, “A truly
ecological perspective recognizes that humans and
their activities are part of nature, and that enhancing
all aspects of their lives—including their surroundings
—begins with cooperation between individuals based
on mutual trust.”16

Most of all, we need to settle the very intense
conflicts over natural resources that currently provide
only gridlock while imposing very high legal and
other costs. The large sums spent on planning should
be reallocated mostly to management activities,
especially those on-the-ground activities that lead to
timber-stand improvement.

Nature has no management objectives, and she
certainly is not benevolent. For that reason, social
values should always play the most important role in
determining management actions.

In addition, evolutionary biology indicates that
there always will be species threatened by extinction,
though not necessarily at the rate characteristic of
modern times. It is necessary, therefore, to choose
which species are worth spending scarce funds to
protect. Since it is impossible to prevent most
endangered species from going extinct, there are some
difficult choices to be made. We need to evaluate very
carefully the relative worth to society of endangered
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species. The idea of spending money to protect
ecosystems rather than single species seems to be a
step in the right direction.

Moreover, environmentalists seem to be sold on
the idea that it is necessary to maintain “ecological
balance.” They assert that this balance can be
maintained only by preserving forest stands without
human intervention. However, they fail to understand
that over any significant time period, there is no such
thing as ecological equilibrium, just as there is no
economic equilibrium over a long period of time,
though stability may be maintained longer for the
environment than for the economy. Nature, much like
the economy, is characterized by a series of shocks,
either human-caused or natural.

Timothy Egan presents a good example of this
principle. In 1984, the radical environmentalists of
Earth First! struggled to preserve uncut forest stands
in the Siskiyou National Forest in southern Oregon.
Egan—who is very much a preservationist himself—
points out that nature subsequently harvested the
timber in a lightning-set fire that consumed nearly
100,000 acres of old-growth forest.

The next fight with preservationists was over the
fate of the burned forest. “When fall rains from the
Pacific finally douse the great blaze, the two sides
start arguing over whether the dead trees should be
left as is to nurture the next forest, or harvested to
keep the mills of the Rogue River basin running,”
Egan says.17 In effect, these environmentalists failed
to recognize the human ecology of a region
traditionally dependent on timbering.

Decline of Economic Past
In the past 25 years, the economic aspects of

forestry have held a low priority. This is true in the
forestry profession, in the curricula of educational
institutions, and in resource management. The Forest
Service, for example, has weakened forestry
economics research programs at experimental
stations. In addition, university programs in forestry
economics have been severely cut as forestry faculties
have shifted their emphasis to the biological aspects
of the field.

It is apparent that the balance between the
biological, physical, and economic sciences in
forestry is seriously out of whack. Thomas C. Marcin,
an economist with the Forest Service, recently called
for the integration of the social sciences into research
on ecosystem management.18 In 1967, and again in
1972, Daniel Chappelle made similar pleas for

forestry as a whole.19 Unfortunately, these pleas have
gone unheeded, and the forestry profession itself
continues to promote the idea that biology, not
economic well-being, is the essence of natural
resource management.

As a result, the public does not consider resource
matters worthy of discussion except when some
catastrophe, such as forest fires, mud slides, flooding,
or endangerment of a species, occurs. To a great
extent, this failure to consider the economic aspects of
forestry is due to a largely urbanized population that
does not understand where the products they consume
in such prodigious amounts come from.

Strategies for the Future
As we approach the 21st century, the United

States cannot afford to maintain significant amounts
of pristine land while forests in the rest of the world
are logged over to supply our extravagant demands.
Rapid globalization of the market for wood products
will mean our forests will not remain isolated. It
seems reasonable to expect that this nation should at
least meet its own demand for forest products if not
supply more of the demand for wood worldwide,
given its comparative advantage in timber production.

We need to reconcile ourselves to no longer being
the wildland country that we once were and recognize
that it is also unrealistic to try to recreate that
environment, even if it were biologically possible. In
devising a strategy for the future, the United States
would do well to look to Europe. Forest managers
there provide intensive resource management to those
lands most suitable for forests and provide protection
to a modest area for noncommodity values. Take the
case of Sweden. It is able to sustain a lovely
countryside as well as a significant number of forest
industries. Only one percent of forest land in Sweden
has never been harvested.20

Here at home, we, too, could maintain various
natural areas across the country. Lands not preserved
in a natural condition could be managed as intensively
as markets dictate with appropriate protection for
long-term sustainability.

Above all, it is essential to provide for human
needs. This can best be accomplished by zoning lands
for their most appropriate use. Wilderness lands
should be left entirely to natural processes except
when adjoining lands are endangered. Recreational
lands, including national parks, should be managed
through timber harvesting and prescribed burning to 
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enhance their recreational value and provide
protection to users and adjoining land owners.

Sustainable Forests
The definitions of sustainability are debatable and

often confusing. One of the simpler discussions of the
topic breaks the term down into five categories:
timber volume, timber quality, habitat, environmental
quality, and the forest estate.21

Gordon Baskerville, currently chairman of the
Department of Forest Resources Management at the
University of British Columbia, Canada, provided a
good explanation of the concept in a presentation he
gave at the annual meeting of the Canadian Institute
of Forestry in Alberta in 1989. The first element of
sustainability is to maintain the productivity of forest
resources in a region, province, state, or other large
area, he said.

The second element is to maintain the forests for
the long term by enhancing the output of a variety of
products and services from these resources. Outputs
range from clean water, to wildlife of many different
species, to recreational opportunities of various kinds,
to timber products. These first two elements of
sustainability are fundamentally in harmony with the
goal of meeting human needs.

A third element of this overall definition applies
to specific, relatively small areas that would essen-
tially be left alone to the forces of nature. It is simply
not feasible to extend this type of hands-off man-
agement widely if society is to meet human needs for
a substantial range of forest resources.

Baskerville's model for forest management
focuses on continuing productivity of the forests,
taking into account future human needs. To focus
indiscriminately on leaving ecological features
undisturbed in all forests only encourages the
appearance of a false choice between meeting human
needs for several generations and preserving the
forests in an undisturbed condition, and this approach
leads to ideological gridlock.

Canada has spent over 30 years developing a
forest management policy that is worthy of our
attention. In 1992, the Canadian Council of Forest
Ministers issued a statement outlining those policies
titled “Sustainable Forests: A Canadian
Commitment.”

The statement is explicit on the need for a strong
economic base both nationally and in major regions,
supported in part by forest products and in part by
recreation and tourism. The statement is also explicit

on the need for “a full range of uses and values
including timber production, habitat for wildlife, and
areas allocated for parks and wilderness.”

The council then identifies objectives and a
framework for action in nine major areas. Altogether,
these nine areas provide a good illustration of the
range of forestry activities that contribute to
sustainable development. In addition, for each of the
nine areas, the statement outlines what is to be done,
who is to do it, and the principles on which these
actions are to be based. Specifically, the council
recommends that forest managers should:  
• Conserve the natural diversity of the forests,

maintain and enhance their productive capacity,
and provide for their continued renewal.

• Improve the ability to plan and practice effective
forest management.

• Increase public participation in allocation and
management of forest lands and provide an
increased level of public information and
awareness.

• Diversify and encourage economic opportunities
for the forest sector in domestic and international
markets.

• Increase and focus research and technology efforts
in a way that benefits our environment and our
economy.

• Ensure that we have a highly skilled and adaptable
workforce. 

• Increase participation by and benefits for
aboriginal people in the management and use of
forests. 

• Assist private owners in managing and improving
their land.

• Reinforce Canada's responsibilities as trustee of
10 percent of the world's forests.
This approach promises to provide a continued

high quality of life for Canada's citizens as well as to
offer a wide variety of natural forests across the
country, though not on as large a scale as in the past.
This model should strike a balance in sustainability of
both the ecosystems and the regional economic base
without serious discontent that might weaken support
for government policies. This can be accomplished
gradually as ecosystems and economic systems
change.

In the United States, the lack of such a coherent,
balanced, long-term plan has led to misguided policy
choices that are taking management of federal forests
in unwise directions.
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Reversing the Trend
Responsibility for decisions should be restored to

professional forest managers rather than to federal
judges and wildlife biologists, who have only
contributed to the gridlock that has escalated
management costs.

Above all, it is time for this nation to stop wasting
forest resources that could provide the goods and
services needed to maintain the lifestyles of citizens.
It is time to reverse the current trend toward over-
consumption and low production in spite of our
comparative advantage in timber production. We can't
afford to feed our greed by buying imported wood
products and remaining blind to social and
environmental impacts elsewhere. It is irrational to
continue to do so while harassing foreign countries
who are destroying their own forests to meet our
demand for wood.
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The Fight Over Forests & the Myths of Nature

In a Dark Wood
Alston Chase
with a new introduction by the author

Introduction to the Transaction Edition
“WHO IS GOING TO READ THIS BOOK? Who

will like it? Who will understand it?” my wife, Diana,
asked after reading the original manuscript of In a
Dark Wood six years ago.

In truth, I didn’t know. I couldn’t even say
succinctly what the book was about (an inability that
would prove a significant handicap when promoting it
on television later and being asked to condense the
story into a thirty-second sound bite).

For In a Dark Wood has too many dimensions to
be summarized simply. In one dimension, it is the
story of a very human conflict over forests and
threatened species in the Pacific Northwest. In a
second dimension, it recounts the biographies of the
people engaged in this conflict. In a third, it is an
intellectual history, tracing the origins and
developments of the ideas about nature that drove
these combatants into collision with one another. In a
fourth, it is a philosophical analysis, not only of some
ecological models and hypotheses, but also of the
ideologies embraced by both environmentalists and
their critics. And finally, it is a critique of existing
preservation policies, offering recommendations for
reform.

Taken together, these dimensions contained
enough to anger just about everyone, I feared.
Preservationists and federal bureaucrats wouldn't like
to read why their favorite policies are failing. Some
ecologists wouldn’t be pleased to learn that their
cherished hypotheses are pseudo-science. Journalists
might take offense at my criticisms of their coverage.

Neither environmentalists, who would replace
most farming, ranching, logging and mining, no
matter how well regulated, with an unregulated
industry they call “ecotourism” (e.g., attracting hoards
of anglers who overfish rivers, trains of horse packers
who bring noxious weeds into wilderness, and armies
of hikers whose effluent pollutes the backcountry),
nor free market advocates (who believe the economic
decline of rural America represents capitalism’s
capacity for “creative destruction”), would accept my
thesis that only those who live on the land can save it.
And those who actually do live on the land and call
themselves 

collectively the “Wise Use Movement” would be
unhappy with my calling them neither wise nor
useful.

It is the heart of the book, especially—namely its
historical and philosophical dimensions—that I feared
were least likely to be appreciated. Unless one
understands the evolution and scientific merits (or
lack thereof) of the ideas that provoke conflicts over
natural preservation, one cannot hope to know how
these great debates should be resolved. Yet most die-
hard greens and their equally die-hard opponents
know and care little about such questions.

Sad to say, while most combatants in
environmental wars are highly trained in some
speciality or other, very few are educated in the
broader dimensions of the liberal arts, especially those
fields concerning the history of ecology and
verification of scientific hypotheses. The other
players in these conflicts—journalists, bureaucrats,
and other land managers—share similar blind spots.

Consequently, the challenge facing In a Dark
Wood was especially daunting: The book seemed
destined to infuriate everyone seriously interested in
natural preservation. Those who most needed to hear
its message would perhaps be the least likely to
understand it.

I had to hope, therefore, that while In a Dark
Wood would not find enthusiastic support among
experts, it might nevertheless attract a wider
following with the best kind of audience—general
readers who are open-minded and possess an abiding
curiosity about the history and nature of the ideas that
infuse politics. In that way, I hoped, despite the
hostility of the experts and political players, my book
might yet ignite a groundswell of popular support for
reform.

As it turned out, I was partly right. Many general
readers loved In a Dark Wood. Numerous experts
hated it. But the fans were not sufficiently numerous
to overcome opposition to reform. And few, it
seemed, actually understood it. Consequently, in its
hard cover iteration, In a Dark Wood had absolutely
no effect on public policy at all.

The New York Times Book Review correctly
anticipated the reception that In a Dark Wood would
receive. It clearly liked the book, calling it “a gripping
story. . . . an uncommonly astute analysis of a
movement (and) a surpassingly careful effort to
understand and give context to a great political drama
that has no heroes and many casualties.” But the
Times also saw the problem: “Such a clear-eyed
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assessment,” it wrote, “is not likely to earn Mr. Chase
applause in either corporate board rooms or the
offices of the Sierra Club Legal Defense Fund.”

And indeed, the Times was right. The mainstream
press praised In a Dark Wood effusively. The Wall
Street Journal and Outside Magazine called it, “a
must read.” Kirkus Reviews described it as “the single
most profound—and alarming—book in three decades
of environmental literature.” Canadian Geographic
wrote that “Chase has sharpened his vision, expanded
his scope, and reached deeper into the ambiguities and
buried assumptions of those involved in battles over
forest preservation. Thus he has fixed his place in the
lasting traditions of Rachel Carson, Paul Ehrlich and
Barry Commoner.” And most pleasing of all, a 1999
Random House reader's survey listed In a Dark Wood
as one of the 100 best works of nonfiction published
in the twentieth century.

But most varsity players of environmental politics
hated In a Dark Wood. Biologists who had warmly
praised my earlier work, Playing God in Yellowstone,
because it revealed how the National Park Service
ignored science, took offense at In a Dark Wood,
because it revealed how many scientists ignored
science. My colleagues in the Society of
Environmental Journalists treated me as an apostate.
Beltway bureaucrats circled their wagons.

Many greens and their enemies hated it. The
environmentalist weekly, High Country News
denounced its “breathtaking illogic” and the
conservative American Enterprise Magazine
fulminated that it was “a compendium of prejudicial
pseudo-science, ad hominem attacks, and facile
analyses. It is environmental clearcutting at its most
sophisticated and also at its worst.”

Earning the enmity of those whom you do not
respect, I admit, is not entirely without its
satisfactions. More troubling was that both friends
and foes of In a Dark Wood seemed to love or hate it
for the wrong reasons. Each reviewer cherry-picked.
Fans focused on the passages that seemed to support
their pet theory. Those who despised it cited passages
they thought exposed me as a complete nincompoop.

In any case, thanks to wide public indifference,
the Beltway professionals’ opposition prevailed. The
country remained passive, or in denial about the
catastrophe triggered by land managers in the national
forests. So rather than changing directions, America’s
preservation policies continued on their same
disastrous course.

The policy message of In a Dark Wood is that
America is losing the battle to save landscapes and
wild species because its preservation policies rest on
flawed premises.

Among these is the assumption that nature is
organized into self-regulating feedback loops, called
ecosystems, which, if left alone will remain “in
balance” and therefore “healthy.” To protect natural
resources all we need do is do nothing. This
philosophy of hands-off protection currently informs
nearly all federal and state conservation laws and
policies, producing, in effect, one monolithic
management style for the entire country, biased in
favor of those “old-growth” (or as biologists say,
“late-successional”) conditions that materialize when
plant and animal communities lie undisturbed long
enough.

But, as In a Dark Wood reveals, according to an
emerging consensus among ecologists, this model of
the self-regulating ecosystem is mistaken. Rather than
reaching balance when unmolested, natural areas have
for millennia been shaped by constant, random and
often cataclysmic disturbances, including
earthquakes, hurricanes, floods, fire, and many human
activities, including road-building, agriculture, and
broadcast burning. Consequently, rather than stability,
maintaining biological diversity demands disturbing
areas frequently. Instead of seeking to maintain vast
expanses of untouched forest, we should try to sustain
a variety of smaller, constantly changing, land areas.

Policies of non-interference and ecosystem
management, therefore, are based on bad science.
They harm creatures that require disturbance for their
survival. According to the best available scientific
evidence, decades of over-protection have already
created conditions that are unprecedented in the
natural history of this continent. Forests are more
extensive than any time since Columbus arrived in the
New World. As trees occupy areas that were once
open prairie, they eliminate species that depend on
open, savannah-like conditions.

Among these already gone was the heath hen, or
prairie chicken, which as I discuss in chapter 9, went
extinct in the 1920s. And today, the open habitat
required by many creatures is disappearing at an even
greater rate, putting vast numbers at risk. These
include many kinds of wildflower and song bird,
currently on the endangered species list.

Meanwhile, for different reasons, the same policy
of destroying the biological diversity of many of
America’s most important national parks. In
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Yellowstone, Grand Teton, Rocky Mountain, and
Mount Rainier, for example, passive management has
allowed elk populations to explode, leading to severe
over-browsing. This eliminated many deciduous plant
species on which other creatures depend and has
triggered severe soil erosion.

In Yellowstone, elk over-browsing has eliminated
the willow and alder along streams that beaver require
for survival, virtually eliminating this critical species
from the park. As beaver dams reduce stream bank
erosion and provide habitat for many aquatic
creatures, including trout, otter, and muskrat, their
absence has triggered a downward spiral that stream
ecologists predict will take centuries to repair.

As In a Dark Wood reveals, beaver and song birds
are not the only victims of ecosystem management.
By leaving the forests alone, this policy permits the
accumulation of combustible fuels that cause wild
fires to burn too hot. And while frequent, small fires
are beneficial, big ones (sometimes called “crown
fires”) are not. They sterilize soil, thereby slowing
regeneration. They kill many endangered plants and
animals. And they sometimes destroy entire human
communities.

In light of this new scientific consensus, In a Dark
Wood recommends that we must:
• Completely rethink the entire enterprise of natural

preservation. As long ago as 1990, as I reveal in
chapter 26, The New York Times had reported that
leading ecologists were demanding no less. After
visiting a meeting of the Ecological Society of
America that year, the Times reporter summarized
the new consensus that rejected the notion of a
balance of nature:  “Change and turmoil, more
than constancy and balance, is the rule,” the Times
reported, “As a consequence, say many leaders in
the field, textbooks will have to be rewritten and
strategies of conservation and resource
management will have to be rethought.”

• Recognize that since nature is always changing,
one cannot say that any given set of conditions is
more “healthy” than another. One can only say
that one kind of environment is healthy for some
creatures and unhealthy for others. None is
healthy for everything. So the “health” of
landscapes is in the eyes of the beholder,
depending on what the beholder wants to see.
Neither those who are clear-cutting because this
practice promotes populations of elk, deer and
upland game birds, nor those who favor old
growth forests because they like spotted owls and

flying squirrels, are more “right” than the other.
They simply don’t share the same tastes in nature.

• Be aware that, as there is no “health” of nature,
there is no need for “experts” (such as government
biologists) to play ecosystem doctor and tell
citizens what environmental conditions they ought
to prefer. It is up to the American people, not the
professionals, to decide what landscapes they
want. Experts should only serve to advise land
managers on what management goals are feasible
and where, and how best to achieve the results that
the people desire.

• Acknowledge that preservation laws and policies
should not aim at producing just one kind of plant
and animal community (say “ancient forests”), but
rather encourage a variety of landscapes. This
means replacing the current monolithic, one-size-
fits-all passive preservation strategy with a host of
different approaches, some experimental and each
sustaining different conditions.

• Seek to preserve the diversity of the human rural
landscape, since only those who live on the land
can save it. This entails encouraging more
cooperation at the local level, between loggers,
environmentalists, scientists, and others, and
letting these groups initiate a variety of different
plans, some of which may include appropriate
timber harvests.

• Reduce the risk of uncontrolled wild fires and
promote disturbance by launching aggressive
programs of judicious logging, including salvage
harvests (i.e., removal of dry, dead, fire-prone
trees) and prescribed burning (i.e., intentionally
lighting small fires in controlled conditions, to
reduce forest fuel loads and spur generation of
fire-prone species).
Yet in the five years since In a Dark Wood was

first published, no rethinking has occurred, no
textbooks have been rewritten and no laws or policies
have been revised to fit the new scientific consensus.
In fact, the trend has been the other way: The flawed
model of the self-regulating ecosystem has become
even more firmly entrenched within the infrastructure
of education and government. The monolithic national
environmental policy, based on the outdated idea of
the self-regulating ecosystem, has not so much
gathered steam as it has become a steamroller.
Ecosystem management projects proliferate. Efforts
to introduce more scientifically based management
continue to meet withering resistance from 
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bureaucrats and environmental lobbyists, in
Washington as well as in the state capitals.

Among the developments that have occurred since
In a Dark Wood first appeared:

Passive protection and ecosystems management
have been extended to tens of millions of
additional acres.

• By executive order, the president has established
ten new national monuments, totaling ten million
acres in area, to be managed passively. He plans to
create at least twenty-five more monuments,
which would add another 149 million acres. The
Sierra Club and Wilderness Society are
demanding fifty new monuments in the west,
whose land area would be larger than that of the
states of West Virginia, Maryland, Vermont, New
Hampshire, Massachusetts, New Jersey, Hawaii,
Connecticut, Delaware, Indiana, Rhode Island,
and the District of Columbia combined!

• In an effort to shield forests from disturbance the
U.S. Forest Service since 1995 has closed tens of
millions of additional acres to logging and plans to
close millions more. Nationally, timber harvests
this year will be 50 percent below 1994's already
depressed levels. By 1997, 43.1 million acres, or
23 percent, of the 191 million-acre National Forest
system was set aside for absolute protection.
These included half of all the lands capable of
growing timber. In the Pacific Northwest, the
Service plans to limit logging to 15 percent (3.7
million acres, out of 24.5 million) of its lands.

• The Forest Service is proposing to set aside more
than 50 million additional acres as “roadless
areas” (i.e., wilderness).

• This year with bipartisan support, the House of
Representatives passed the Conservation and
Reinvestment Act, authorizing $900 million in
annual conservation expenditures, much of it for
more federal acquisitions of land to be managed
passively.

• Thanks to legal and political opposition from
environmentalists, even salvage logging is down
from an historical average of 1.5 billion board feet
per year to around 800 million board feet this
year, This vastly increases the risk of huge, hot
wildfires. Consider: National forests grow
approximately 23 billion hoard feet of timber
annually, of which we are harvesting less than 3
billion. Yearly mortality is 6 billion board feet.
Thus, we are adding 14 billion hoard feet of
timber to the forests each year, and we are

harvesting less than half the trees that die each
year. Dead, highly flammable wood is
accumulating at better than three billion board feet
a year.

Locally based initiatives continue to face strong
opposition.

• While the administration has allowed a few small
communities to establish their own forest plans,
called “adaptive management areas,” some of
these are failing because they have not been
allotted a timber base sufficient in size to sustain
the program, economically.

• Many other community, non-partisan,
scientifically based initiatives, such as the Quincy
Library plan discussed in chapter 30, are being
thwarted. Indeed, Quincy’s experience is
instructive: Thanks to continued resistance from
the U.S. Forest Service (which fears loss of
control of “its” forest), as well as from national
conservation groups (that don’t like programs not
run from Washington), the Quincy reformers
eventually appealed directly to Congress. In 1996,
Congressman Wally Herger (R-CA), introduced a
bill titled the Quincy Library Group Forest
Recovery and Economic Stability Act, specifically
authorizing funds for the project. By 1999, the bill
was passed but Quincy’s troubles are still not
over. Continued Forest Service and green
resistance—based on the claims that the effects of
this program remain “uncertain”—have held up its
full implementation. At this writing, the issue is
headed for court.

Thanks to logging reductions and opposition to
local control, rural economies are continuing to
die.

• Since 1995 in the Pacific Northwest, ninety more
mills have closed, throwing more than 9,000
people out of work. According to a study by
professor Robert Lee of the University of
Washington’s Department of Forest Resources,
the annual income of former wood products
workers has dropped by half, and overall incomes
declined by as much as 20 percent. And while the
number of people affected would not be
considered large in, say, Seattle or Portland, it has
had a huge impact in the small communities,
transforming the region into a western
Appalachia, dotted with pockets of poverty. As
these towns die, they experience more crime,
greater drug use, more suicides, spousal abuse and
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divorce, more limited public services, and worse
or fewer schools. According to Lee and his
sociology department colleague, Elizabeth
Jackson, even children’s school performance has
significantly declined in these communities.

Reductions in timber harvests—particularly in
salvage logging—are fueling superhot wild fires
that threaten human communities and kill
countless endangered species.

• The problem facing forest managers today is that
so much highly combustible dead timber has
accumulated in our forests that it is too dangerous
to ignite prescribed burns, until much of this fuel
is physically removed beforehand, by logging.

In their 1998 report to Congress, professors
Chadwick Oliver of the University of Washington,
Tom Bonnicksen of Texas A & M University,
Gene Wood of Clemson University and William
McKillop, professor emeritus at the University of
California, Berkeley, concluded that

The difficulties of using (prescribed fire)
should not be downplayed. For example, air
quality restrictions and budgetary constraints
are major barriers to its large-scale
implementation. In addition, there are very
limited periods and opportunities when all of
the factors such as fuel loadings, fuel
moisture, existence of defensible perimeters,
and whether conditions, especially winds
velocity, is at levels appropriate to burn.
Furthermore, it must be realized that the
dangers of a fire escapement require fire
crews to be on stand-by and have good access
by road to the area being subject to prescribed
burning.

Given these constraints, McKillop added, “the
only economically feasible way to restore forest
ecosystems is to use a timber-harvesting program
to reduce fuel loadings before using prescribed
burning.”
Several recent federal studies have supported

these conclusions. Last year, a report prepared by the
General Accounting Office for the Subcommittee on
Forests and Forest Health of the U.S. House of
Representatives observed that “39 million acres of
national forests in the interior West are at high risk of
catastrophic wildfire” and that “a window of only 10
to 25 years is available for taking effective action
before widespread, long-term damage from such fire
occurs.”

To address this problem, the GAO advised that the
U.S. Forest Service “increase the number of acres on
which it reduces the accumulated vegetation that

forms excessive fuels.” Yet, according to a second
GAO report published later that year, neither the
Forest Service nor the Bureau of Land Management
was receiving funds sufficient for this job. 

In a draft of its response to the GAO, written
earlier this year and not yet released (a copy of which
I, nevertheless, have obtained) the service, for the
most part, concurred. It identified 40 million acres
needing “fuel reduction treatment,” that included
“mechanical thinning” (i.e., logging and brush
removal). It recommended that such “treatments” be
increased from the present 750,000 acres per year to 3
million annually—a step that would entail raising the
treatment budget from its current level of $75 million
to $825 million.

Yet the Clinton administration ignored these
warnings. Rather than address the fire threat, it
simultaneously reduced funding for fire management
while increasing allocations for wilderness expansion.
And, at this writing, it continues to withhold public
release of the Forest Service report.

Thanks to this emphasis on passive preservation
over fire management, fuel loads continue to increase,
and so have fire disasters.

Since In a Dark Wood first appeared, nationally
over 20 million acres have burned, an increase of
more than 30 percent over the previous five years.
Human communities throughout the country have
suffered. So have wildlife. In the Pacific Northwest,
where, paradoxically, timber harvests were reduced
largely to save the threatened northern spotted owl,
from 1994 through 1999, more than 277,000 acres of
federal lands on which logging had been reduced to
protect the owl went up in smoke. Not surprisingly,
therefore, the U.S. Fish and Wildlife Service now
concedes that “owl populations have been
increasingly vulnerable to loss of habitat due to fire.”

Symptomatic of this problem was the Cerro
Grande fire that swept through Los Alamos, New
Mexico last May, burning over 47,000 acres, causing
the evacuation of 18,000 people and destroying more
than 200 homes. Thanks to years of passive
protection, the forests of nearby Bandelier National
Monument had accumulated vast volumes of dead and
diseased trees and brush. Realizing too late that it had
created a fire hazard, the park administration decided
to light a prescribed fire to reduce the fuel load.

This was a great mistake. The rangers should, of
course, have removed much of this flammable matter
first, by chainsaw and bulldozer, to reduce the risk
that their burn might escape. But because these
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managers were so wedded to the notion of not
“interfering” in nature, they failed to do so. So in their
effort to sustain the purist concept of non-
interference, their fire destroyed a town. And that’s
not all. According to federal wildlife ecologists, the
fire also destroyed 95 percent of two areas inhabited
by the endangered Mexican spotted owl and damaged
sufficient amounts of the habitat of the Jemez
Mountain salamander (listed as a sensitive species on
the Endangered Species list) to “result in mortality of
a significant portion of the salamander population.”

And Cerro Grande was only the beginning of what
has become one of the most disastrous fire seasons on
record. As I write, 73,596 wildfires have consumed
over 6.4 million acres—more than the area of
Vermont. Already these make the summer of 2000 the
third most destructive fire season since 1963. And
seventy-seven fires, covering over 1.6 million acres,
continue to burn.

As these policy decisions and events reveal, the
ecosystem remains a popular and influential idea,
despite the havoc it wreaks. What is the source of this
attraction?

To be sure, as In a Dark Wood reveals, many have
political motives for supporting the concept.

Environmentalists favor ecosystems management
because it provides a prima facie plausible rationale
for indefinite expansion of each wilderness, to
“complete the ecosystem.” And by keeping the
multitudes out of public lands, it reserves these places
for the kind of outdoor recreation (hiking, fly fishing,
and horse packing) preferred by the affluent classes
that form the backbone of the movement.

Federal and state land managers like ecosystem
management because it obscures accountability.
When they “let nature take its course” and something
bad happens—say a wildfire burns a town to the
ground—they can always say, “Nature did it.”

Some ecologists like ecosystem management
because it confers political power on them. So long as
they are deemed expert about what conditions ensure
the “health of the ecosystem,” they are given
considerable authority to determine how land is used.
Then too, more than 90 percent of all ecologists and
wildlife biologists in America either conduct their
research on federal lands (for which they must receive
permission), and/or they work for the government,
either directly as employees, or indirectly, as
recipients of research grants and contracts.

The multinational wood products corporations
favor less logging in national forests, for this

increases the value of their own, privately held
timber.

But politics alone cannot explain the full
persuasive power of the ecosystem idea. For most
political fights over preservation are not about the
validity of ecosystem management, but its
implementation. Many on both sides of the political
isle embrace the concept. 

The year that In a Dark Wood was first published,
for example, Senator Mark Hatfield of Oregon, a
Republican and ally of the logging industry, submitted
a bill called the “Ecosystem Management Act of
1995,” that would establish an ecosystem
management commission to “identify strategies for
implementing ecosystem management.”

To understand why the ecosystem idea is so
broadly popular and so seldom questioned, we must
go deeper than politics, to consider the underlying
culture, or deep structure, of society.

A culture is nothing more than the shared values,
ethical practices, beliefs, and patterns of behavior of a
people. It thus encompasses their educational system,
religious beliefs, family life, sexual practices, patterns
of work and play—everything that influences how
they live. In my 1980 book, Group Memory, I defined
“group memory” as that knowledge of how to survive,
both individually and as a society, that is passed from
one generation to another. This is one way of
describing culture, or deep structure. It comprises
everything that a people consider useful or true, as
well as all those attitudes and values that shape these
beliefs.

Culture differs from politics in many ways. It
evolves slowly or not at all, whereas politics changes
constantly. It is organic. A culture cannot be invented
or built overnight, it must he cultivated and nurtured
like a plant. Political institutions, by contrast,
resemble machines. They can be changed quickly, by
votes of the people or their representatives, decisions
of the courts, decrees of tyrants or kings, or by
revolutions. Culture is concerned with ends, politics
with means. Culture encompasses a society's yearning
about where it wants to go, politics is about deciding
how to get there.

Sometimes cultures become dysfunctional. That
is, they foster beliefs and behavior that make it
difficult or impossible for the society's institutions to
work properly (as happens, for example, when trust
and cooperation break down). In such instances, the
people typically blame their leaders or institutions.
They seek to fix the cultural breakdown by tinkering
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with social machinery, including the economic, legal,
or educational institutions. But such acts are akin to
treating cancer with band-aids. They are bound to fail.
Politics cannot cure a culture that is sick.

Reversing cultural decline is a slow process at
best and impossible at worst. It is not achieved by
dramatic political or legal decisions, but by the
gradual accumulation of individual decisions of
everyone in the society, through time. That is to say, it
is accomplished by education, which, over successive
generations, changes behavior.

In a Dark Wood explores this cultural dimension.
It seeks to probe beneath the political and personal
and examine the deep structure of American attitudes
towards nature. It reveals that these views are guided
by ancient myths that, in turn, have modern
corollaries, couched in the language of modern
science, which appear scientific but are not. And it is
the falsity of these myths that render our preservation
efforts harmful.

Among the ancient myths and their corollaries are
the following:

Ancient Myth # 1: There is a balance of nature.
Modern Corollary # 1a: Ecosystems are
“self-regulating” and, so long as left
undisturbed, maintain themselves in balance.
Modern Corollary #1b: Since ecosystems
regulate themselves, leaving them alone is the
best way to preserve them.

Ancient Myth # 2: Nature can be “healthy” or
“unhealthy.”

An old notion, derived from the supposition that
nature is like the human body.

Modern Corollary # 2a: The goal of
preservation policy should be to maintain
ecosystem health, which is defined as ecosys-
tem balance.

Ancient Myth # 3: In the beginning, all was
perfect.

This is the millennia-old belief in a Garden of
Eden or Golden Age. It has many corollaries,
including:

Modern Corollary # 3a: Existing species can
disappear, but new ones cannot be made;
hence, “biodiversity” can only decline.
Modern Corollary # 3b: “Native species” are
good for the environment, “exotic” species
are bad for the environment.
Modern Corollary # 3c: Native peoples never
harmed or altered the environment, but
modern peoples, especially technological

societies, inevitably damage it.
Modern Corollary #3d: The goal of
preservation should be to “reestablish original
conditions.”

Ancient Myth # 4: Nature is sacred.
This pantheistic supposition, for centuries

embraced by many cultures around the globe, was
introduced to the European settlers of North America
via Puritan theology, whose views of nature were, in
turn, infused by German romantics and religious
writers.

Modern Corollary # 4a: Sound
environmentalism must rest on a “biocentric”
point of view, not an anthropocentric one.

In the pages that follow, readers will learn why
each of these myths is false and how belief in each
damages both human and wild communities. Suffice
to say now that they are widely held in America
today, by both friends and foes of prevailing policies.
Belief in them sustains the public's continued
willingness to support the ecosystem idea, despite its
destructive effects. And as these myths lie embedded
at the cultural level, mere political action cannot fix
the damage they do. Until society abandons these
attractive, but dysfunctional, ideas, it will never
fashion strategies that work.

In sum, the power of the ecosystem idea derives
from the deep structure of society. Political fights
between greens and their critics have no effect on the
underlying cultural beliefs, because for the most part
neither side questions them. The real debates that
American should be having—such as whether we
should strive to “reestablish original conditions,”
whether we ought to seek to preserve the “balance of
nature,” whether we should continue “ecosystem
management,” etc.—seldom take place because they
may raise doubts about myths society deems
sacrosanct and not to be challenged.

Genuine environmental reform must go beyond
politics and effect a change in the deep structure of
society. Will this ever happen? Certainly, not soon.

These myths are so inextricably woven into the
fabric of our culture that probably nothing will
dislodge them. Belief in a Golden Age has informed
human attitudes towards nature throughout the world
for millennia. The notion of the balance of nature
formed part of Western attitudes for thousands of
years. The model of the self-regulating ecosystem,
while sounding modern and scientific, merely dresses
these ancient notions in the new clothing of pseudo-
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science. The desire to reestablish “original
conditions” derives not only from stories about the
Golden Age but also from the earliest experiences of
the first Europeans to explore this continent, who
believed they had found a “virgin” land.

Identification of God with nature comes to us
from early Puritan theology. The belief that aboriginal
peoples neither altered the landscape nor depleted
wildlife populations has formed an integral part of the
Western liberal political tradition at least since the
French philosopher, Jean-Jacques Rousseau, wrote
The Social Contract in 1762.

It is no wonder that challenging such notions
generally meets with incomprehension, disbelief,
anger, or disinterest.

We Americans are practical people. We like to
suppose that for every difficulty there is a quick
solution. But not all problems can be fixed, or at least
fixed quickly. And our tragic environmental policies
may be among them.

If they are to be mended, ever, this will occur only
slowly. Real reform will be a gradual, educational
evolution. It won't be accomplished by experts or
politicians or the courts. It will begin when, one by
one, individuals come to realize that their most
cherished beliefs about nature are false and must be
abandoned. Then, when sufficient numbers of people
experience this epiphany, the political climate will
change, making real reform possible.

The best I can hope is that, by opening a
discussion about these myths, In a Dark Wood may
encourage some to start down this road of discovery.
But the next steps will be up to you, dear reader.

Alston Chase
Paradise Valley, Montana

September 1, 2000
Reprinted by permission of Transaction Publishers, New
Brunswick (U.S.A.) and London (U.K.).

Forest Resources in Sustainable
Societal Development
A Great Lakes regional perspective

Henry H. Webster

Introduction
The central point of the Bruntland Commission is

that the world, North America, or any particular
region needs both economic development and
environmental protection (not one or the other). This
point is central to realistic views.

My topic is forest resources in sustainable societal
development: a Great Lakes regional perspective.
Three aspects can be usefully considered during the
next few minutes. The first is the apparent fact that
sustaining the fabric of society is essential to
sustaining anything more specific, including forest
resources. The second are some characteristics of the
Great Lakes region that affect the role of forest
resources in sustainable development. And the third
are some dimensions of sustainable development of
forest resources within sustainable societal
development. What might it look like on the ground?

Sustaining the Fabric of Society Must Come
First

Sustainable development calls for equal emphasis
on human needs and resource base/natural
environment. It also calls for equity among human
generations.

What will it take to meet needs of the present
without impairing, and hopefully improving the
future? It will certainly take both economic
development and environmental protection. But the
range of things to be sustained is broader than these
two major things alone. Following might be the
minimum list of things to be sustained if we are
genuinely to succeed:
• society as a whole
• sense of community (at several different levels)
• capacity for innovation (in both technical and

institutional senses)
• education and skills for an effective work force
• a developed physical infrastructure
• effective governmental and political institutions
• national, regional, provincial/state economies and

associated employment, and
• productivity of the earth’s resource base.

The two ends of the scale—society as a whole and
productivity of the resource base—are in a particular
order. The order is suggested by what is in fact
fragile, and what is in fact resilient. The point that
civilization is fragile, and nature is resilient, has been
well made by several prominent authors recently.
These authors include at minimum Alston Chase
(1992), Dennis Wrong (1994), Robert Putnam and
associated authors (1992), and Jeff Wheelright
(1994).

It is clear from all of this that the fabric of society
is the first and necessary thing to be sustained. If this
is sustained, many other things including forest
resources can also be sustained reasonably easily.
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Starting the other way around, at the periphery, while
neglecting the societal center, just will not work well
in a longer term sense. If societal fabric tears further
in a culture of complaint and dispute, efforts at the
periphery will be dragged down (however good they
may be in themselves).

With this perspective, the matter here becomes the
role of forest resources as one of many elements in
fostering sustainable societal development.
Specifically, what is the role of forest resources in
doing this in the Great Lakes region.

Some Characteristics of the Great Lakes
Regions That Affect Role of Forest
Resources in Sustainable Development

It will help in answering to think a bit about what
kind of place the Great Lakes region really is. Some
observations that Dick Skok and I prepared may be a
useful starting point. These observations focused on
the Lake States in a specific sense. They very likely
also apply fairly well to Ontario (although perhaps
less directly to the states on the southern shores of the
Great Lakes). We made four points that apply well in
a cross-boundary sense.

The Great Lakes region can be characterized in
four ways affecting the role of forest resources in
sustaining the fabric of society. This is a region in
which forests are in a major phase of accumulation.
This is a region where forest resources and associated
economic sectors are part of the solution to major
societal issues/ problems. This is a region where
cooperation is espoused and reasonably well
practiced. Finally, this is a region where constructive
relationships across the international boundary below
the level of nation-to-nation diplomacy can be readily
understood. Here it is easier than it may be elsewhere
to see major parts of the drainage basin of the Great
Lakes and St. Lawrence River as a large region likely
to take an enhanced role in the changing resource
geography of North America.

Within this large regional pattern, some
particulars of the role of forest resources and
associated sectors in sustaining the fabric of society
differ a bit from one primary jurisdiction to another.
Characterizing each briefly may be helpful.

Ontario is the center of a nation, specifically in its
largest city. There is also a very large hinterland
where forest products industries, tourism and resorts,
and mining provide a major share of employment and
export earning that underpin the societal fabric.
Minnesota has a prosperous and growing metropolitan

corridor with much less prosperity and growth
elsewhere. Forest products and tourism enterprises are
two sectors expanding in outstate areas. Michigan
suffered serious economic reverses, most notably in
1980s, due to excessive concentration in one
recession-prone industry. Expansion of forest
products industries has been one of several factors
reducing somewhat the state’s excessive dependence
on the automotive sector. Wisconsin has an outstate
economy that is more developed and elaborated than
the other two Lake States. Contributing factors
include a resort industry more developed both over a
larger part of the state and over a longer time.
Contributing factors also include greater
concentration of technologically advanced forest
products industries.

The specific situation thus differs somewhat in the
four primary jurisdictions but in all four forest
resources and associated sectors are part of solution,
and not a problem in themselves. In all four, forest
resources and associated sectors are an important part
of the underpinnings for sustaining the fabric of
society.

Some Dimensions of Sustainable
Development of Forest Resources

Within this framework of sustainable societal
development, what would sustainable development of
forest resources look like?  Some observations from a
paper previously published in The Forestry Chronicle
may be useful (Webster 1993).

Several matters are particularly important in
defining a consistent and useful approach to
sustainable development of forest resources.  Four
seem particularly germane. They are (1) the objects,
conditions, and values that are to be sustained; (2) the
range of forestry activities that contribute to
sustainable development; (3) the geographic scale at
which sustainable development can most usefully be
applied; and (4) the relationship of sustainable
development for forest resources to new technology,
effectively applied research, and investment in
resource management.

Objects, conditions, and values to be sustained
must be defined in a simplified way to avoid
complexity and confusion that have often bedeviled
the topic. Fortunately, meaningful simplification is
possible, starting with a talk given by Gordon
Baskerville at the annual meeting of the Canadian
Institute of Forestry in Alberta in 1989. He discussed
three definitions that illustrate a scale of possibilities.
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Some of these definitions were consistent with
meeting human needs. Others were not. (An expanded
version of this talk was subsequently published in The
Forestry Chronicle, 1990.)

The lesson to be drawn from his presentation is
that a definition that focuses on continuing
productivity of the resource base is strongly
suggested. Such a definition can help to guide patterns
of resource management that pay careful attention to
human needs over an extended future. A definition
that focuses indiscriminately on undisturbed
ecological features on all specific areas is not
suggested.  The latter will only encourage the
appearance of a false choice between meeting human
needs of several generations and sustainability. That
leads entirely toward ideological gridlock.

The range of forestry activities that contribute to
sustainable development can be illustrated. A good
place to start is a major statement by the Canadian
Council of Forest Ministers (1992), titled
“Sustainable forests:  A Canadian commitment.” The
statement is very explicit on need for a strong
economic base both nationally and in major regions,
supported in part by forest products and by recreation
and tourism. The statement is also very explicit on
need for “. . . a full range of uses and values including
timber production, habitat for wildlife, and areas
allocated for parks and wilderness.”  Nine areas of
emphasis illustrate the range of forestry activities that
contribute to sustainable development. Several deal
quite directly with societal and institutional
underpinnings for sustainable development.

Sustainable development of forest resources can
be most usefully applied to areas of some substantial
size. If applied in a literal-minded way to quite small
areas, it would be easy to fall into a definition close to
the idea of sustaining undisturbed (except by natural
processes) all ecological features on all specific sites.
This is simply not consistent with meeting human
needs for a substantial range of values from forest
resources, as previously discussed.

How can “areas of some substantial size” be
defined in a more specific and less all-encompassing
way?

In the paper mentioned earlier, I attempted an
illustration drawn from the large state forest system I
formerly administered. Reasoning at greater length
than appropriate here led to the conclusion that forest
stands at all stages ranging from newly regenerated to
approaching some reasonable definition of maturity
might be regularly found on units of some 12 to 20

adjacent compartments (of 2,500 to 3,000 acres or
1,012 to 1,210 hectares each). That perhaps gives us
some sense of what sustainable development might
look like on the ground.

One additional topic can usefully be considered: 
The relationship of sustainable development for
forest resources to new technology, effectively applied
research, and investment in forest management. New
technology based in research has quite apparently
expanded the ability of forest resources to provide for
continuation of particular uses in a stable or
expanding manner.  The waferboard industry (under a
variety of specific names) in the Great Lakes region
on both sides of the international boundary is a case
much in point. This industry is now producing
building products that are relatively low cost from
raw material considered essentially worthless only
three or four decades ago (i.e., aspen). There is also
evidence in parts of the region that additional very
low value species (notably several different
hardwoods in relatively small trees) become valued
parts of raw material supply as strong demand for
aspen raises prices and costs.

This whole process of an expanding supply of
useful material from previously essentially worthless
material also has a worldwide dimension. This is a
point strongly made by Roger Sedjo and Kenneth
Lyon (Sedjo and Lyon 1990) in discussing “The long-
term adequacy of world timber supply.” They make
the point that technologic developments rooted in
effectively applied research are making both actual
use of wood more efficient (demand effect), and
previously unusable/low-value species useful (supply
effect).

The level of use at which forest resources are
sustainable is also quite directly influenced by
effectiveness and intensity of management of those
resources. Investment in more effective management
can raise the level of sustainable outputs (Charles E.
Little in Sampson and Hair 1990). Investment in
management of some areas can also increase
commodity outputs there, making it easier (in relation
to overall demand) to leave other areas essentially
undisturbed for their natural values.

Much the same point is made at world level by
Sedjo and Lyon in discussing the contribution to
world timber supply of rapidly growing plantations in
what they term an emerging region (namely, New
Zealand, Australia, Chile, Brazil, South Africa, and
the Iberian peninsula).
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Some Concluding Observations
We can sum up in a relatively few broad strokes.

The first and most essential part of sustainable
development is to sustain the fabric of society.
Sustaining the fabric of a civil and prosperous society
will help in an essential way to sustain more specific
things, including forest resources. Second, forest
resources contribute strongly to the fabric of society
in the Great Lakes region. Specifics differ modestly,
but the contribution of forest resources is a major one
in Ontario and all three Lake States. Third,
sustainable development of forest resources can best
focus on sustaining productivity of the resource base.
This involves alert attention to the objects to be
sustained, to the range of forestry activities that
contribute to sustainability, to an appropriate and
sufficiently large geographic scale, and to new
technology effectively applied research, and
investment in resource management.

Finally, there is an additional topic to be
mentioned. It concerns how to take better advantage
of our joint North American comparative advantage in
growth of forests.  This is comparative advantage
based on relatively fertile soils over large areas, and
relatively low population density by world standards.

This is comparative advantage shared by Canada
and the United States. Actually taking joint advantage
of it will need some purposefully cross-boundary
activity. In brief, such activity can usefully attempt to
import into the United States the better intellectual
climate for resource management activities and
industries that exists in Canada. This better
intellectual climate showed strikingly in early and
deep acceptance and appreciation for the major points
made by the Bruntland Commission. It also shows in
several observations from sources that might not be
expected in some other places. These sources were
discussed in some detail in the original and
considerably longer version of this paper.

Even a modest success in importing a better
intellectual climate into adjacent parts of the United
States would be a considerable departure from and
improvement on, some current patterns of behavior in
the overall US society. At level of national society,
the United States is currently behaving in quite an odd
manner concerning many resource commodities, some
which come from forests, and some from other
sources (e.g., oil). This pattern is one of consume
high, produce relatively low, buy it from elsewhere,
see no connection to balance of trade or societal
prosperity or environmental effects elsewhere, and

then periodically harass those who produce for us
what we will not produce for ourselves in adequate
quantity. Specific information illustrating each of the
five parts of this pattern is readily available.

Fortunately, there is some possibility that the
worm is at least starting to think about starting to turn
in an intellectual sense. A good example is a recent
book by Gregg Easterbrook (1995) who has also
written for The Atlantic Monthly, The New Yorker,
and Newsweek. At great length and with an
overpowering number of examples, he contrasts
generally very favorable resource and environmental
trends in developed countries and specifically the US
with the endless public caterwauling that the sky is
falling. He then says in quite a number of mutually
reinforcing ways that it is time to get off
melodramatized gloom (his phrase), and get on in a
carefully considered way with the opportunities
created by these favorable trends. He also makes the
point that the developed world will help the
developing world on resource management matters
only after we quit the “sky is falling here” routine. In
the specific case of forests, he says this is the ultimate
in a renewable resource, a resource whose use is more
environmentally benign than alternatives. He further
states that we should to some degree substitute
materials from forests for those from resources and
uses less renewable and less environmentally benign.
He does not specifically talk about comparative
advantage in an international sense, or about
sustainable societal development. But the overall
thrust of his arguments certainly point that way.  To
have this said by an author who appears fairly
regularly in reasonably influential general circulation
magazines just may be the start of something that is
badly needed.
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Forest Resource Management 
in an Economic Context

Seven articles dealing with this topic illustrate
several important matters. A first is that economic
reasoning can guide resource management whether or
not outputs pass through organized markets. A second
is that effective management and use of forest
resources are environmentally relatively benign
compared with alternative sources of materials. A
third is that economic reasoning can contribute to
large-scale matters in how best to geographically
arrange forest resource management for diverse
purposes. A fourth is that economic analysis can be
rigorously and usefully applied to the timber growing
part of forest resource management.

The first article (by the first named author of this
book) is a synthesis of three analyses that all illustrate
much the same point. That point is that economic
reasoning can guide resource management in cases
where outputs being considered do not pass through
organized markets. Three specific examples illustrate
how economic reasoning can guide recreation
management, make watershed management more
efficient, and help to partially restructure wildland
fire control.

The second article is by Patrick Moore a widely
recognized Canadian commentator who was one of
the founders of Greenpeace. He has elsewhere made
the point that Greenpeace’s original objectives were
reasonable and important: help the world to avoid
large-scale destruction by nuclear war or accident. He
left Greenpeace when its objectives became less
reasonable. He is now associated with the Forest
Alliance of British Columbia as its principal
spokesman concerning sustainable development of
forest resources. His article “Trees are the answer”
strongly makes the case that management and use of
forest resources are more environmentally benign than
alternatives. He provides a considerable number of
examples. Underpinning his point is the fact that a
wide range of materials used by society in substantial
quantities do have to come from somewhere.

The third and fourth articles both discuss physical
separation of areas of forest intensively managed for
timber from areas valued primarily for naturalistic
values. The third is by Clark S. Binkley during the
period he was Dean of the Faculty of Forestry at
University of British Columbia. He wrote to suggest a
rational way out of ongoing conflicts over forest uses.

The fourth is by R. A. Lautenschlager of the Ontario
Forest Research Institute. It is of a more conceptual
nature examining the potential role of intensive
silviculture in sustainable forest management in
northern regions.

The fifth and sixth articles apply economic
analysis to timber-growing in a quite rigorous manner.
“Timber management opportunities in Pennsylvania”
is an analysis to aid resource managers in selecting
specific forest management practices in order to get as
much increase in timber value as possible from their
available funding. “Michigan creates an investment-
oriented financing system for an important part of its
large State Forest system” describes a major effort in
another jurisdiction to get financing for resource
management onto a forward-looking basis in harmony
with the efficiency orientation of “Timber
management opportunities in Pennsylvania.” The
first-named author of this book wrote both of these
articles.

The final article in this chapter discusses
comparative effectiveness of forest resource
management at two different governmental levels in
the United States. The apparent conclusion is that
concentrating more of public land management at
state level would increase effectiveness. Parallels to
Canadian resource management concentrated at
provincial level are apparent. This article was written
by the first two named authors of this book.
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Economic Reasoning Can Guide
Resource Management for Diverse
Purposes
Henry H. Webster 

Introduction
Economic analysis can be applied in most

complete form in situations where both efforts
(inputs) and results (outputs) can be expressed in
common units. This occurs most fully where outputs
enter organized markets. Important natural resource
examples are timber outputs generally, and those
outdoor recreation outputs made available for fees
that wholly (or nearly so) cover costs of making them
available. In such cases, comparison of results and
efforts can be made in a direct and tightly quantitative
way.

Economic reasoning of a less tight and directly
quantitative sort can also be usefully applied when
some or all principal outputs do not enter organized
markets. In essence such reasoning can examine and
separate situations where results are large in relation
to efforts, from situations where the two are roughly
equal, from situations where results are small in
relating to efforts.

The purpose of this article is to illustrate
application of economic reasoning to natural resource
situations where some or all outputs do not enter
organized markets. Three examples are discussed.
One concerns outdoor recreation management where
fees do not cover costs. A second concerns watershed
management. And the third concerns wildland fire
protection and control.

Recreation Management Can Be Guided
Some outdoor recreation programs are essentially

self-supporting via fees. Ability to fully control assess
is necessary for such self-supporting arrangements.
Campgrounds with a single point of access, and
designated and numbered camping sites, are an
example. Such programs are subject to economic
analysis of a direct and quantitative kind.

But many (probably most) outdoor recreation
programs are not essentially self-supporting. Many
lack ability to fully control access, as in trails for
either hiking or motorized use (as in snowmobiles)
that have multiple points of entry and exit. Other
outdoor recreation programs, such as city parks, are
provided without fees as a contribution to civic
betterment and related public purposes.

Economic reasoning can do primarily two
important things concerning outdoor recreation
programs that are not essentially self-supporting. 
First, economic reasoning can examine and compare
costs of providing particular kinds of recreation via
different specific kinds of facilities. For example,
much the same hiking experience can be provided
with trails of considerably different specific designs. 
Much the same point applies to provision of camping
experience. Such comparisons facilitate a particular
aspect of efficiency.

Secondly, economic reasoning can examine and
compare probable usage of particular kinds of outdoor
recreation facilities in alternative locations. For
example, essentially the same city park may receive
quite different levels of usage depending upon
difference in proximity to human population, and ease
of access including access by public transit. Such
comparisons can again facilitate a particular aspect of
efficiency. Such comparisons can also be used to
avoid levels of usage so high that the intended
recreational experience is simply overwhelmed. Both
these aspects are important, as in finding a reasonably
optimum point on a continuum—a continuum ranging
from levels of usage so low as to be cost-inefficient to
levels of usage so high as to be destructive of
recreational experience.

Economic reasoning can also encourage clear
thought about where recreational visitors come from.
This is especially important if outdoor recreation
programs are viewed as part of economic
development. Visitors from outside the sponsoring
geographic unit, for example a particular province or
state, contribute to enlarging the economic base. In
comparison, visitors from within constitute the local
market economy, which amounts to more or less
elaborate form of taking in each other’s laundry.

Readers will see at the end of this article that the
authors are not enthusiastic about attempts to assign
dollar values to outputs that do not enter organized
markets. An exception that seemed better conceived
than most was Marion Clawson’s attempt to derive
demand curves for various outdoor recreation
activities via what he termed a “travel cost method.”
In essence, Clawson (1959) observed decreasing
numbers of visitors from progressively greater
distances (greater distance amounts to progressively 
greater costs). A demand curve so derived could be
related to costs of providing specific recreation
facilities and experiences in question.
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Watershed Management Can Be Made More
Cost-effective

Major attempts have been made to estimate value
of water. These attempts have been moderately
successful in the case of consumptive uses of water,
for example, irrigation.  Such uses of water come
close enough to passing through an organized market
that value of water can be derived by working
backward from increased value of agricultural crops
associated with irrigation.

Attempts to estimate value of water in instream
uses have not been generally similarly successful.
This is for a simple and important reason—water in
instream uses simply does not pass through any sort
of organized market.

Economic reasoning can nevertheless help to
make aspects of watershed management more cost-
effective. Two kinds of decisions in particular can be
guided by economic reasoning of a kind that is
sometimes termed partial analysis. The first amount to
least cost decisions.  The essential question is how
best to achieve a specific change in waterflow at
minimum feasible cost. Costs of alternative sets of
watershed management practices for achieving the
desired specific change in waterflow can be estimated
and compared whether or not valid measures of value
of water are available.

The second kind of decision amounts to a matter
of fixed expenditure. The essential question is how to
achieve the maximum beneficial change in waterflow
with this fixed expenditure underwriting alternative
and specific watershed management practices. Again,
beneficial change associated with various specific
watershed management practices can be estimated and
compared whether or not valid measures of the value
of water are available.

Both least cost and fixed expenditure decisions
amount to aspects of efficiency in watershed
management (as well as in other fields of endeavor).
Readers may note a certain parallel of these useful
applications of economic reasoning to watershed
management to applications discussed concerning
recreation management.

Wildland Fire Control Can be Partially
Restructed

Wildland fire control protects several kinds of
important values:  human life, developed property,
and several kinds of major resource values. Some of
these important values are associated with organized
markets while others are not. Economic reasoning can

help to restructure wildland fire control for efficiency
purposes despite this mixture of market related and
market unrelated values.

This can be illustrated via a useful though
essentially accidental experiment that occurred in
Wisconsin some considerable time ago. Two different
intensities of fire protection were historically
provided in areas otherwise much alike. This provided
the basis for measuring reduction in fire losses
achieved via higher intensity fire protection in each of
several vegetative types. The timber value aspect of
such loss reduction could be quantified in dollar
values directly comparable with the costs of higher
intensity fire protection.

Based on reduced timber value losses it was found
higher intensity fire protection fully covered added
costs only in areas with substantial amounts of pine
forest. Here quicker fire detection and more vigorous
initial attack could prevent crowning of fires that
might get out of hand with lower intensity protection. 
Higher intensity fire protection did not appear to
justify added costs in area predominantly oak and
upland grass and brush. Wildfires in those vegetative
types are unlikely to crown in any case.

Direct measurement of reduction in losses did not
include losses of human life and developed property,
although self-evidently important. There is, however,
an important correlation that strengthens the primary
analysts findings discussed in the previous paragraph. 
Losses to fire of human life and developed property
are strongly associated with fires that crown. And
fires that crown occur much more commonly in pine
and other softwood forest types than is the case in
hardwoods or low vegetation such as grass and brush.
Therefore, the reduction in total losses via higher
intensity fire protection is almost certainly even
greater in pine and other softwoods, compared with
other vegetative types, than an analysis of timber
values alone directly measures.

This combination of economic analysis and
economic reasoning made a case for partial
rearrangement of fire protection patterns. The major
point was to get all areas of substantial pine and other
softwood types into units provided higher intensity
fire protection.

Conclusion
Economic reasoning can significantly guide

resource management even where some or all outputs
do not enter organized markets. Such use of economic
reasoning is likely to be more useful than attempts
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(via contingent valuation) to force into full-blown
economic analysis cases where principal outputs do
not enter organized markets.

This is so for a simple, important reason. 
Contingent values and market values are very
different things that are essentially noncomparable.
Contingent values are said-would pay. Market values
are actually paid. Said-would pay frequently involves
substantial exaggeration, particularly when the subject
being inquired about carries strong positive social
approval. In direct comparison said-would pay and
actually paid have been shown to differ by as much as
100 to 1.

Economic reasoning as discussed here is a more
reliable route to rational resource management
decisions.
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Trees are the Answer
Patrick Moore

The forest industry stands accused of some very
serious crimes against the environment. It is charged
with the extinction of tens of thousands of species, the
deforestation of vast areas of the Earth, and the total
and irreversible destruction of the ecosystem. If I
were one of the urban majority, and I thought the
forest industry was causing the irreversible
destruction of the environment I wouldn’t care how 

many jobs it created or how many communities
depended on it, I would be against it.

I have spent the last 15 years trying to understand
the relationship between forestry and the
environment, to separate fact from fiction, myth from
reality. Since 1991 I have chaired the Sustainable
Forestry Committee of the Forest Alliance of British
Columbia.  This has provided an ideal opportunity to
explore all aspects of the subject. This presentation is
the synthesis of what I have learned. But first, let me
give you a little background.

Transformations
I was born and raised in the tiny fishing and

logging village of Winter Harbour on the northwest
tip of Vancouver Island, in the rainforest by the
Pacific.  I did n’t realize what a blessed childhood I
had, playing on the tidal flats by the salmon-spawning
streams in the rainforest, until I was shipped away to
boarding school in Vancouver at age 14. I eventually
attended the University of British Columbia and
studied the life sciences:  biology, forestry, genetics;
but it was when I discovered ecology that I realized
that through science I could gain an insight into the
mystery of the rainforest I had known as a child. I
became a born-again ecologist, and in the late 1960s,
was soon transformed into a radical environmental
activist. I found myself in a church basement in
Vancouver with a like-minded group of people,
planning a protest campaign against U.S. hydrogen
bomb testing in Alaska. We proved that a somewhat
rag-tag group of activists could sail a leaky old halibut
boat across the north Pacific Ocean and change the
course of history. By creating a focal point for
opposition to the tests, we got on national TV news in
Canada and the United States, building a ground swell
of opposition to nuclear testing in both countries. 
When that bomb went off in November 1971 it was
the last hydrogen bomb ever detonated on planet
Earth. Even though there were four more tests
planned in the series, President Nixon canceled them
due to the public opposition. This was the birth of
Greenpeace.

By the mid-1980s Greenpeace had grown from
that church basement to an organization with an
income of over $100 million per year, offices in 21
countries, and over 100 campaigns around the world
that tackled toxic waste, acid rain, uranium mining,
and drift net fishing as well as the original issues. We
had won over a majority of the public in the
industrialized democracies. Presidents and prime
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ministers were talking about the environment on a
daily basis.

For me it was time to make a change. I had been
against at least three or four things every day of my
life for 15 years; I decided I’d like to be in favor of
something for a change. I made the transition from the
politics of confrontation to the politics of building
consensus. After all, when a majority of people decide
they agree with you it is probably time to stop hitting
them over the head with a stick and sit down and talk
to them about finding solutions to our environmental
problems.

All social movements evolve from an earlier
period of polarization and confrontation during which
a minority struggles to convince society that its cause
is true and just, eventually followed by a time of
reconciliation if a majority of the population accepts
the values of the new movement. For the
environmental movement, this transition began to
occur in the mid-1980s. The term sustainable
development was adopted to describe the challenge of
taking the new environmental values we had
popularized and incorporating them into the
traditional social and economic values that have
always governed public policy and our daily behavior.
We cannot simply switch to basing all our actions on
purely environmental values. Every day 6 billion
people wake up with the real needs for food, energy,
and materials.  The challenge for sustainability is to
provide for those needs in ways that reduce negative
impact on the environment. But any changes made
must also be socially acceptable and technically and
economically feasible. It is not always easy to balance
environmental, social, and economic priorities. 
Compromise and cooperation with the involvement of
government, industry, academia, and the
environmental movement is required to achieve
sustainability. It is this effort to find consensus among
competing interests that has occupied my time for the
past 15 years.

The Biodiversity Discussion
Forests are home to the majority of living species: 

not the oceans, nor the grasslands, nor the alpine
areas, but ecosystems that are dominated by trees. 
There is a fairly simple reason for this. The living
bodies of the trees themselves create a new
environment that would not be there in their absence. 
Now the canopy above is home to millions of birds
and insects where there was once only thin air. And
beneath the canopy, in the interior of the forest, the

environment is now protected from frost and sun and
wind. This, in combination with the food provided by
the leaves, fruits, and even the wood of the trees,
creates thousands of new habitats into which new
species can evolve, species that could never have
existed if it were not for the presence of the living
trees.

This gives rise to the obvious concern that if the
trees are cut down, the habitats or homes will be lost
and the species that live in them will die. Indeed, in
1996, the World Wildlife Fund, at a media conference
in Geneva, announced that 50,000 species are
becoming extinct each year due to human activity. 
And the main cause of these 50,000 extinctions, they
said, is commercial logging. The story was carried
around the world by Associated Press and other media
and hundreds of millions of people came to believe
that forestry is the main cause of species extinction. I
have asked the World Wildlife Fund on many
occasions to please provide me with a list of some of
the species that have supposedly become extinct due
to logging. They have not offered up a single example
as evidence. In fact, to the best of our scientific
knowledge, no species has become extinct in North
America due to forestry.

It’s not as if humans have never caused the
extinction of species; they have, and the list is quite
long. There are three main ways by which humans
cause species extinction. First, and perhaps most
effective, is simply killing them all, with spears,
clubs, and rifles. The passenger pigeon, the dodo bird,
the Carolinian parakeet, and back in time, the
mammoths and mastodons, are all examples of
species that were simply wiped out either for food or
because they were pests.

Second is the vast clearance of native forests for
agriculture. There may have been an orchid in that
valley bottom that was found nowhere else. If all the
forest is cleared away, burned, plowed, and planted
with corn, the orchid may disappear forever.

Third, and actually the major cause of species
extinction by humans during the past 200 years, is the
introduction of exotic predators and diseases. In
particular, when Europeans colonized Australia, New
Zealand, and the other Pacific Islands, including
Hawaii, they brought with them rats, cats, foxes, pigs,
cheep, goats, chickens and cows, and many other
domestic animals and plants, including their diseases. 
This resulted in the extinction of hundreds of ground-
dwelling marsupials and flightless birds, as well as
many other species.
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We have long lists of species that have become
extinct due to these three types of human activity but
we do not know of a single species that has become
extinct due to forestry.

The spotted owl is one of the many species that
was never threatened with extinction due to forestry,
and yet in the early 1990s, 30,000 loggers were
thrown out of work in the U.S. Pacific Northwest due
to concern that logging in the National Forests would
cause the owl’s extinction. Since that time, in just a
few short years, it has been shown by actual field
observations that there are more than twice as many
spotted owls in the public forests of Washington state
than were thought to be theoretically possible when
those loggers lost their jobs. More importantly, it is
now evident that spotted owls are capable of living
and breeding in landscapes that are dominated by
second-growth forests. Over 1,000 spotted owls have
been documented on Simpson Timber’s half-million-
acre second-growth redwood forests in northern
California. And yet, in reporting on the settlement of
the Headwaters redwood forests nearby, the New
York Times described the spotted owl as a “nearly
extinct species” despite the fact that there are tens of
thousands of them thriving in the forests of the Pacific
Northwest.

The general public is being given the impression,
by supposedly reputable sources such as the New
York Times and National Geographic, that forestry is
a major cause of species extinction when there is
actually no evidence to support that position.

There is a reason why forestry seldom, if ever,
causes species to become extinct. We tend to think
that forests need our help to recover after destruction,
whether by fire or logging. Of course, this is not the
case. Forests have been recovering by themselves,
without any assistance, from fires, volcanoes,
landslides, floods and ice ages, ever since forests
began over 350 million years ago. Consider the fact
that 10,000 years ago all of Canada and Russia were
covered by a huge sheet of ice under which nothing
lived, certainly not trees. Today, Canada and Russia
account for 30 percent of all the forests on earth,
grown back from bare rock. Go to Alaska where the
glaciers are retreating due to the present warming
trend, and you will see that from the moment the
rocks are laid bare to the sun, it is only 80 years until
a thriving new ecosystem is growing there, including
young trees.

It follows from this that every species that lives in
the forest must be capable of re-colonizing areas of

land that are recovering from destruction. Indeed
forest renewal is the sum total of all the individual
species returning to the site, each in their turn, as the
forest grows back. In ecology, this is known as
dispersal, the ability to move from where you are and
to inhabit new territory as it becomes available. In
humans, we call this migration, but it is the same
thing.  Dispersal is an absolute requirement for
natural selection and the survival of species. No
species could exist if it were not capable of dispersal.
Therefore, so long as the land is left alone after the
forest is destroyed, the forest will recover and all the
species that were in it will return.

Fire has always been the main cause of forest
destruction, or disturbance, as ecologists like to call it
in order to use a more neutral term. But fire is natural,
we are told, and does not destroy the forest ecosystem
like logging, which is unnatural. Nature never comes
with logging trucks and takes the trees away. All
kinds of rhetoric is used to give the impression that
logging is somehow fundamentally different from
other forms of forest disturbance. There is no truth to
this. It is true that logging is different from fire, but
fire is also very different from a volcano, which in
turn is very different from an ice age. In fact, no two
fires are ever the same. These are differences of
degree, not kind.  Forests are just as capable of
recovering from destruction by logging as they are
from any other form of disturbance. All that is
necessary for renewal is that the disturbance ends,
that the fire is out, that the volcano stops erupting,
that the ice retreats, or that the loggers go back down
the road and allow the forest to begin growing back,
which it will begin to do almost immediately.

In order to witness total destruction by nature,
there is no better place to go than Mount St. Helens in
Washington State. When this volcano blew up in 1980
it destroyed over 150,000 acres of forest, much of it
old growth growing on the flanks of the mountain. 
Interestingly, the forest that was destroyed was in two
distinct jurisdictions. Part of it was federal public
lands, the Gifford Pinchot National Forest, controlled
from Washington, D.C. Part of it was private
timberlands owned by the Weyerhaeuser Corporation
based in Tacoma, Wash.

The U.S. government re-designated the portion of
their land that was destroyed the Mount St. Helen’s
National Volcanic Monument, “where nature will be
permitted to recover, unaided by human beings, for
the discovery of science.” About 20 years after the
initial blast, the Volcanic Monument still looks like a
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desert.  The dead trees are still lying where they were
blown over or had their tops blown off by the initial
blast. A thick layer of volcanic ash then settled out,
making a very sterile seed bed for seeds blowing in on
the wind.  Only a few hardy nitrogen-fixing plants,
such as slide alder, have been able to take root in the
poor soil.

Weyerhaeuser took a completely different
approach. First, they salvage-logged 85,000 three-
bedroom homes worth of timber from their land in 2
years following the eruption. By bringing in heavy
equipment and dragging the big logs around, they
broke through the volcanic ash everywhere, exposing
the fertile soil beneath it. This created a much more
fertile seed bed for seeds blowing in on the wind, a
classic case of site disturbance, or site preparation as
it is called when we do it on purpose, increasing the
fertility of the site. Something every farmer who
plows their fields knows. Then they planted 2-year-
old Douglas-fir seedlings that were advanced enough
to get their roots down through the ash into the
healthy soil beneath. Today, these seedlings are over
20 feet tall and will produce a commercial crop of
timber in the year 2026. The contrast between the
National Volcanic Monument and Weyerhaeuser’s
land offers proof that some intervention by humans
can make a dramatic difference in the way in which
an ecosystem recovers after a natural disaster such as
a volcano.

The Deforestation Picture
We have all been taught since we were children

that you should not judge a book by its cover, in other
words, that beauty is only skin deep. Yet we are still
easily tricked into thinking that if we like what we see
with our eyes, it must be good, and if we don’t like
what we see, it must be bad. We tend to link our
visual impression of what is beautiful and what is
ugly with our moral judgment of what is right and
wrong.  The Sierra Club says, “You don’t need a
professional forester to tell if a forest is
mismanaged—if a forest appears to be mismanaged, it
is mismanaged.” They want you to believe that the
ugly appearance of recently harvested forest is
synonymous with permanent destruction of the
environment. And yet, the unsightly sea of stumps is
not nuclear waste or a toxic discharge, it is 100
percent organic, and will soon grow back to a
beautiful new forest again. All the same, the fact that
recently harvested areas of forest appear ugly to our 

eyes makes for very effective images in the hands of
anti-forestry activists.

Taken in the right light, clearcuts can actually
look quite pretty. Think, for just a moment, of the
clearcut as a temporary meadow. It is temporary
because it will not stay that way; it will grow back
into a new forest again. But it is meadow-like for now
because the trees have been removed and now the sun
can reach directly to the ground, fostering the growth
of plants that could never grow in the shade of the
trees.  We never think of meadows and clearcuts in
the same breath. After all, meadows are lovely places
that you can walk across easily in the open sun, find a
dry smooth place, lay your picnic blanket down and
have a lovely afternoon. Clearcuts, on the other hand,
are ugly places full of twisted, broken wood and
stumps, and there is no nice smooth, dry place to put
down a picnic blanket. These distinctions have
nothing to do with biodiversity or science, they are
purely matters of human aesthetics. Meadows are
actually small deserts where it is too dry for trees to
grow. That’s why they are so smooth. Meadows are
only capable of supporting drought-resistant grasses
and herbs.  Clearcuts, on the other hand, can support a
wider variety of grasses and herbs, as well as woody
shrubs and trees. Within a year or two of harvesting,
clearcuts will generally have far higher biodiversity
than meadows. And within a decade or so they begin
to look just as good too.

In the space of a few short years, a clearcut that is
very ugly to look at can be transformed into a
beautiful sea of blossoms growing from seeds that
blow in on the wind. Was the clearcut bad when it
looked ugly? Is it good now that it looks beautiful? 
The fact is, it is a serious mistake to judge the
environmental health of the land simply by looking at
it from an aesthetic perspective.

The way we think the land should look often has
more to do with personal and social values that
anything to do with biodiversity or science. We tend
to idealize nature, as if there is some perfect state that
is exactly right for a given area of land. There are
actually thousands of different combinations of
species that are present at all different stages of forest
growth. There is nothing better about old trees
compared to young trees. Perhaps the ideal state is to
have forests of all ages—young, medium, and old—in
the landscape. This will provide the highest diversity
of habitats and therefore the opportunity for the
largest number of species to live in that landscape.
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Deforestation is a difficult subject for the forest
industry because it certainly looks deforested when all
the trees are cut down in a given area. Unfortunately,
the general public does not understand that cutting the
trees down is not sufficient in itself to cause
deforestation. What really matters is whether the
forest is removed permanently, or reforested with new
trees. But the unsightly nature of a recently harvested
forest, even if it is going to grow back eventually, can
easily give the impression of environmental
destruction and deforestation.

On the other hand, a rural scene of farmlands and
pasture looks pleasant to the eye and is near and tidy
compared to the jumble of woody debris in a clearcut. 
Yet it is the farm and pasture land that truly represent
deforestation. They have been cleared of forest long
ago and the forest has been permanently replaced by
food crops and fodder. However, if we stopped
plowing the farmland for just 5 years in a row, seeds
from the surrounding trees would blow in and the
whole area would be blanketed in new tree seedlings. 
Within 80 years you would never know there had
been a farm there. The entire area would be reforested
again, just by leaving it alone. That’s because
deforestation is not an event that just happens and
then is over forever. Deforestation is actually an
ongoing process of continuous human interference,
preventing the forest from growing back, which it
would if it was simply left alone. The most common
form of interference with forest renewal is what we
call agriculture. That’s why deforestation is seldom
caused by forestry, because forestry’s intention is to
reforest. Deforestation is nearly always caused by
friendly farmers growing our food, and by nice
carpenters building our houses, towns, and cities.
Deforestation is not an evil plot, it is something we do
on purpose in order to feed and house the growing
population of 6 billion humans.

If you go to Australia, you’ll find that most people
think the worst deforestation is occurring in Malaysia
and Indonesia, when in fact about 40 percent of
Australia’s native forest has been cleared for
agriculture. The same is true in the United States;
about 40 percent of the original forests have been
converted to farming. We always like to think that the
bad people are a long way away and speak another
language. We often fail to realize that we are doing
exactly the same things we accuse them of doing.

Preventing Forest Loss
It is interesting to note that the three things we can

do to prevent further loss of the world’s forests have
nothing to do with forestry. These three things are:

1. Population management. The more people there
are in this world the more mouths there are to feed
and the more forest we must clear to feed them. This
is a simple fact of arithmetic.

2. Intensive agricultural production. Over the last
50 years in North America we have learned to grow
five times as much food on the same area of land, due
to advances in genetics, technology, and pest control. 
If we had not made these advances we would either
have to clear away five times as much forest, which is
not available anyway, or more likely we simply could
not grow as much food. Again, it is a matter of
arithmetic. The more food we can grow on a given
piece of land, the less forest will be lost to grow it.

3. Urban densification. A major cause of
continuing forest loss in the United States is the 200
cities sprawling out over the landscape and
permanently converting forest and farm to pavement. 
If we would design out cities for a higher density,
more livable environment, we would not only save
forests, we would also use less energy and materials.

The sight of large bales of freshly mown hay
placed evenly across a farm field is attractive to our
eye in the late afternoon sun. The light and form of
the hay bales is pretty to us and we tend to judge
landscapes by how good a postcard they would make. 
The bales of hay are actually just large lumps of dead
cellulose laying on a deforested piece of land. There
is very little biodiversity in a hayfield, yet it will more
often catch the eye than surrounding forest land where
biodiversity is high.

The same is true of the sight of a field of flowers
in bloom. The bold, beautiful colors of a monoculture
tulip plantation, sprayed regularly with pesticides to
keep the petals perfect for the florist’s shop, are
attractive to our eye. We hardly notice the gray-green
monotone of the native forest nearby, containing tens
of species of native trees, hundreds of species of
native birds, insects, animals and plants.

We need to give the public a new pair of eyes with
which to see the landscape, to get beyond the
immediate visual impression and to understand a little
more about science, ecology, and biodiversity. This is
perhaps the single most important task for the forest
industry. The lesson is not a difficult one, but it is not
intuitively obvious to people. They simply tend to
judge the health of the environment with the same
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eyes they use to judge the aesthetics of the land. If a
person strongly believes that forestry is bad because it
is ugly, no amount of technical and scientific
information will cause them to change their mind.
First they must understand that the look of the land is
not sufficient, in itself, to make judgments about
ecology.

A large parking lot is the ultimate in deforestation. 
The automobile is arguably the most destructive
technology even invented by the human species. 
Especially when you consider the black stuff that is
usually found beneath them:  asphalt. Why is it legal
to take the toxic waste from oil refineries and spread
it all over the earth, killing every living thing, so that
cars and trucks may roam about freely? When crude
oil is put into an oil refinery, by the hundreds of
millions of barrels a day, we take the gasoline off the
top to run the cars, then the diesel oil to run the trucks
and trains. Near the bottom we extract the bunker C
crude oil that is used to fire the boilers on big ships as
they cross the sea. But in the very bottom, left over, is
this black, gooey crud. If you took it to a licensed
landfill in a truck they would turn you away at the
gate because it is toxic, hazardous, and carcinogenic
to boot. It is illegal to bury it, but perfectly legal to
load it into huge fleets of trucks and dump it directly
onto the earth in a thin layer, killing every living
thing. This is the world’s largest case of legalized
toxic dumping, and we turn a blind eye to it because
of our love affair with the automobile and our
dependence on the transportation infrastructure the
asphalt provides.

If you think of biodiversity on a scale from 0 to
100, you would have to admit that the parking lot is
pretty close to 0. There might be a blade of grass
poking through in the odd place. A farm field or
pasture might rate 5 or 10, compared to the original
forest that was cut down, burned, and planted to make
the farm. Forestry, the way it is practiced today
throughout most of North America, is 96, 98, 100,
even 102, because in some landscapes forest
management results in a wider range of age classes
and ecosystem types than would normally occur in the
absence of human activity.

There is much controversy, political pressure, and
near-hysterical rhetoric over a few percent of
biodiversity with the camera lens focused squarely in
on the most recent, ugliest, burnt-out clearcut
available, as if it’s going to remain that way forever;
but the real extreme is the parking lot and other areas
of deforestation, not the recently cut forest that is

soon going to grow back into a beautiful new forest
again.

Where is the Logic?
You would think that since forestry is the most

sustainable of all the primary industries, and that
wood is without a doubt the most renewable material
used to build and maintain our civilization, that this
would give wood a lot of green eco-points in the
environmental movement’s ledger. Unfortunately, this
doesn’t seem to be the case. Greenpeace has gone
before the United Nations Inter-Governmental Panel
on Forests, calling on countries to reduce the amount
of wood they use and to adopt “environmentally
appropriate substitutes” instead. No list of substitutes
has been provided. The Sierra Club is calling for
“zero cut” and an end to all commercial forestry on
federal public lands in the United States. The
Rainforest Action Network wants a 75 percent
reduction in wood use in North America by the year
2015. I think it is fair to summarize this approach as
“cut fewer trees, use less wood.” It is my firm belief,
as a lifelong environmentalist and ecologist, that this
is an anti-environmental policy. Putting aside, for a
moment, the importance of forestry for our economy
and communities, on purely environmental grounds
the policy of “use less wood” is anti-environmental.
In particular, it is logically inconsistent with, and
diametrically opposed to, policies that would bring
about positive results for both climate change and
biodiversity conservation. I will explain my reasoning
for this belief.

First, it is important to recognize that we do use a
tremendous amount of wood. On a daily basis, on
average, each of the 6 billion people on Earth uses 3.5
pounds or 1.6 kilos of wood every day, for a total of
3.5 billion tons per year. So why don’t we just cut that
in half and save vast areas of forest from harvesting? 
In order to demonstrate the superficial nature of this
apparent logic it is necessary to look at what we are
doing with all this wood.

It comes as a surprise to many people that over
half the wood used every year is not for building
things but for burning as energy. A total of 55 percent
of all wood use is for energy, mainly for cooking and
heating in the tropical developing countries where 2.5
billion people depend on wood as their primary
source of energy. They cannot afford substitutes
because most of them make less than $1,000 per year.
But even if they could afford substitute fuels, they
would nearly always have to turn to coal, oil, or
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natural gas, i.e., non-renewable fossil fuels. How are
we going to stabilize carbon dioxide emissions from
excessive use of fossil fuels under the Climate
Change Convention if 2.5 billion people switch from
a renewable wood energy to non-renewable fossil
fuels? Even in cases where fuelwood supplies are not
sustainable at present levels of consumption, the
answer is not to use less wood and switch to non-
renewables. The answer is to grow more trees.

Fifteen percent of the wood used in the world is
for building things such as houses and furniture.
Every available substitute is non-renewable and
requires a great deal more energy consumption to
produce. That is because wood is produced in a
factory called the forest by renewable solar energy.
Wood is essentially the material embodiment of solar
energy. Non-renewable building materials such as
steel, cement, and plastic must be produced in real
factories such as steel mills, cement works, and oil
refineries. This usually requires large inputs of fossil
fuels, inevitably resulting in high carbon dioxide
emissions. So, for 70 percent of the wood used each
year for energy and building, switching to substitutes
nearly always results in increased carbon dioxide
emissions, contrary to climate change policy.

Thirty percent of the wood harvested is used to
manufacture pulp and paper, mainly for printing,
packaging, and sanitary purposes. Fully half of this
wood is derived from the wastes from the sawmills
that produce the solid wood products for building. 
Most of the remaining supply is from tree plantations,
many of which are established on land that was
previously cleared for agriculture. So even if we did
stop using wood to make pulp and paper, it would not
have the effect of “saving” many forests.

Many people have heard of the idea that we
should stop using trees to make paper and use
“alternative fibers” such as hemp, kenaf, and cotton. 
“Tree-free paper” made from “wood-free pulp” would
supposedly be better for the environment than paper
made from trees. I speak at schools and universities
on a regular basis and have found that many young
people believe that this is the right approach to
improve the environment. I ask them “Where are you
going to grow the hemp, on Mars?  Do you have
another continent somewhere that we don’t know
about?”  No, the fact is we would have to grow the
hemp on this planet, in soil where you could
otherwise be growing trees.

Give me an acre of land anywhere on Earth, tell
me to grow something there with which I can make

paper, that would also be best for biodiversity, and I
will plant trees every single time, without exception.
It is simply a fact that even the simplest monoculture
pine plantation is better for wildlife, birds, and insects
than any annual farm crop. It is ridiculous for
environmental groups who say their main concern is
biodiversity conservation to be advocating the
establishment of massive monocultures of annual
exotic farm crops where we could be growing trees.

It is therefore clear to me that the policy of “use
less wood” is anti-environmental because it would
result in increased carbon dioxide emissions and a
reduction in forested land. I believe the correct policy
is a positive one rather than a negative one. Form an
environmental perspective, the correct policy is “grow
more trees, and use more wood.” This can be
accomplished in a number of ways.

First, it is important to place some of the world’s
forest into permanently protected parks and
wilderness reserves where no industrial development
occurs. The World Wildlife Fund recommends that 10
percent of the world’s forests should be set aside for
this purpose. Perhaps it should even be 15 percent. 
But then the question becomes, how should we
manage the remaining 85 percent of the forest? I
believe we should manage it more intensively for
higher timber production, keeping in mind the needs
of other species in the landscape. By just managing
our existing forests better we could dramatically
increase the world’s supply of wood. In addition, we
should expand the geographic extent of our forests,
largely by reforesting areas of land that were
previously cleared for agriculture.

In the tropical developing countries, there is a
pressing need for sustainable fuelwood plantations as
well as forest plantations to provide timber. We
should direct more of our international aid programs
toward this end. Relatively modest changes in fiscal
and taxation policy could bring about a doubling of
global wood supply within 40 years. All that is
required is the political will to put these policies in
place. But the general public and our political leaders
have been confused by the misguided approach
toward forestry taken by much of the environmental
movement. So long as people think it is inherently
wrong to cut down trees we will continue to behave in
a logically inconsistent and dysfunctional manner.

By far the most powerful tool at our disposal to
reduce carbon dioxide emissions from fossil fuel
consumption is the growing of trees and the use of
wood.  Most environmentalists recognize the positive
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benefits of growing trees to absorb carbon dioxide
from the atmosphere. But then they say “don’t cut
them down or you will undo the good that’s been
done.” This would be true if you simply piled the
trees in a heap and lit them on fire. If, however, the
wood is used as a substitute for fossil fuels and for
building materials whose production consumes fossil
fuels, we can dramatically reduce the consumption of
fossil fuels and carbon dioxide emissions. For
example, consider a large coal-burning power plant. If
we grow trees and use the wood as a substitute for the
coal, we are able to offset nearly 100 percent of the
carbon dioxide emissions from the power plant. That
is because sustainable use of wood results in a zero
net release of carbon dioxide, whereas coal
combustion counts for the full 100 percent. If
environmentalists would recognize this fact it would
inevitably lead them to believe that the answer is in
growing more trees and using more wood rather than
in reducing our use of this most renewable resource.

Getting It Right
Let’s go back to the rainforest of the West Coast

of North America. About 300 feet from my house in
downtown Vancouver is Pacific Spirit Park, which is
2,000 acres of beautiful native forest, right in the
heart of the city. It is not a botanical garden where
people come and prune the bushes and plant tulip
bulbs, it is the real thing, a wild West Coast rainforest
full of Douglas-fir, western redcedar, hemlock, maple,
alder, and cherry. But people who come by the
hundreds each day to walk on the many trails in
Pacific Spirit Park would find it hard to believe that
all 2,000 acres were completely clearcut logged
around the turn of the century to feed the sawmills
that helped build Vancouver.

The loggers just cut the timber and moved on to
cut more somewhere else. Nothing was done to
restore the land; it was just left alone. I believe that if
forests can recover by themselves from total and
complete destruction, then our growing knowledge of
forest science in silviculture, biodiversity,
conservation, soils, and genetics can certainly ensure
that the forests of this world continue to provide an
abundant, and hopefully growing, supply of
renewable wood to help build and maintain our
civilization, while at the same time providing an
abundant supply of habitat for the thousands of other
species that depend on the forest for their survival
every day just as much as we do. The fact is, a world
without forests is as unthinkable as a day without

wood. And it’s time that politicians,
environmentalists, foresters, teachers, journalists, and
the general public got that balance right. Because we
must get it right if we are going to achieve
sustainability in the 21st century.

Patrick Moore
Consultant, Greenpeace, and

Chair, Forest Practices Committee, 
Forest Alliance of British Columbia

patrick-moore@home.com; www.greenspirit.com
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Preserving nature through intensive
plantation forestry: The case for
forest land allocation with
illustrations from British Columbia
Clark S. Binkley

Historically British Columbia’s forests were managed under the
implicit assumption that virtually the whole forested land base would,
one day, be available for timber production. The BC Forest Service
and licencees incorporate non-timber values into timber production
plans through a process of “integrated resource management” which
attempts to consider wildlife, riparian habitat, recreation, water flows,
grazing and other forest uses in each decision about each hectare
where logging is to occur. Under this extensive form of management,
silvicultural investments are low. This policy has clearly failed either
to satisfy legitimate demands from the environmental community or to
produce the predictably high levels of timber harvest needed to sustain
the forest products industry and industry-dependent communities. The
core problem is that, despite a vast forest estate in British Columbia,
land has become scarce. It is therefore logical to substitute capital,
labour and knowledge for land in forest production processes. Such a
policy could lead to substantial higher, sustainable timber harvests as
well as a system of parks that covers more than half the Province.
Implementing such a policy requires a change in forest management
approach to zone the landscape and manage each zone intensively for
a specific purpose. For the bulk of commercial timber production,
intensively managed plantations appear to represent the best
technological option. New directions in British Columbia's forest
policy—land-use zoning, a new forest practice code, and dedicated
capital for silvicultural investments—generally move towards this
objective, but implementation remains uncertain. Major impediments
include dysfunctional forest tenure arrangements and a comparatively
poor information base.

Key words: forest policy, British Columbia, intensive plantation
forestry
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No reasonable person doubts that the forests of a
region should accommodate a variety of uses and
values. Ecosystems where human influence is absent,
or nearly so, provide critical spiritual, ecological,
cultural and economic values. At the same time, wood
is one of the world’s most ubiquitous and important
industrial raw materials and sources of energy. The
critical issue facing forest managers—and indeed
society more broadly—is how best to accommodate
these diverse values across the world’s vast forested
landscapes.

As a means of elucidating some general
principles, this paper considers the challenges facing
British Columbia in responding to this conundrum.
While some features of the situation in British
Columbia are probably universal, specific ecological,
institutional and economic circumstances differ across
the globe. For example, while much of Canada shares
large-scale public ownership, nowhere else in this
country are the forests as productive as they are on the
British Columbia Coast. And while the US Pacific
Northwest shares many ecological features with the
British Columbia Coast, private land—both small

nonindustrial and large industrial—is more
prominent, the public lands are predominantly federal,
and the forest sector no longer dominates the
economy as it does north of the 49th parallel. Such
specific factors always are consequential for forest
policy, so generalizations of the arguments made in
this paper must be made with care.

We begin by detailing the nature of the economic
and ecological challenges. Past forest management
approaches in British Columbia have set the stage for
massive economic dislocations with no certainty of
sustaining the province's enormous store of biological
diversity. As a prelude to crafting new policies, it is
useful to understand exactly why the “integrated
resource management” approach has failed. Most
simply, as a result of increased wealth and population,
forest land has become scarce. Our traditional
management approaches have inhibited the logical
economic responses to scarcity: substitution of
technology, capital and labour for land. An alternative
forest management approach of intensive management
for primary uses across the landscape would enhance
both environmental and industrial uses of the forest.
While the province has taken the first, tentative steps
towards this new approach, much remains to be done
and the potential for recidivism is great.

1. Forest Stewardship Challenges in British
Columbia

British Columbia faces the predictable problems
associated with the transition between reliance on
natural old-growth forests and second-growth forests
created through human stewardship. In brief, these are
(Binkley 1997a):

Increased Wood Costs
Delivered wood costs rise as harvesting pushes

into increasingly remote sites, and as timber rents
increase—either as a matter of government policy or
through normal market forces (Lyon 1981). Increasing
wood costs reduce operating profits for local firms.
Furthermore, just as increased wood costs in the
United States opened the door for expanded
production in the British Columbia Interior, increased
wood costs in Canada support expanded timber
supplies in such other, competing locations as New
Zealand, Chile, Brazil, and perhaps eventually
Siberia.

Les forêts de la Colombie-Britannique ont été historiquement
amenagées en fonction d’une prémisse implicite que l’ensemble du
territoire forestier serait, un jour, disponible á des fins de production
de bois. Le Service forestier de la C.-B. et les détenteurs de licences
incorporent des valeurs non-ligneuses dans les plans de production de
bois par l’entremise d’un processus d’aménagement inrégré des
ressources” qui rente de prendre en considération la faune, les habitats
riverains, les activités recréatives, les régimes hydriques, le broutage
et les autres utilisations du milieu forestier dans chaque décision
touchant chaque hectare assujetti à l’exploitation forestière. Sous cette
forme d’aménagement extensif, les investissements sylvicoles
demeurent faibles. Cette politique a échoué clairement pour ce qui est
de la satisfaction des demandes légitimes des communautes
environnementales et de la production d’importants niveaux
prévisibles de récolte de bois nécessaires pour maintenir l’industrie
des produits forestiers ainsi que les communautés qui en dépendent.
Le coeur du probléme réside dans le fait que, malgré un important
territoire forestier en Colombie-Britannique, les terres sont devenues
rares. En conséquence il est logique de substituer des capitaux, de la
main d’oeuvre et de l’expertise pour des terres lors de processus de
production forestière. Une telle polirique devrait mener à un niveau de
récolte substantiellement plus élevé et durable de bois, tout en mettant
en place un systéme de parcs qui couvrirait plus de la moitié de la
province. L’implantation d’une telle politique nécessite un
changement de l’approche en aménagement forestier vers le zonage
des écosystemes et leur aménagement intensif á des fins spécifiques.
Pour l’ensemble de la production commerciale de bois, les plantations
aménagées intensivement semblent constituer la meilleure option
technologique. Les nouvelles orientations prises au sein de la politique
forestière de la Colombie-Britannique tel le zonage en fonction de
l’utilisation du territoire, le nouveau code de pratiques forestières, et
les fonds consacrés aux investissements sylvicoles, sont un pas dans
cette direction, mais l’implantation demeure incertaine. Les
principaux obstacles comprennent les arrangements incompatibles de
gestion des terres et une base de données relativement pauvre.

Mots clés: politique forestière, Colombie-Britannique, plantation
forestière intensive
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Substitution of Capital for Timber and Capital for
Labour

As a result of massive investments in state-of-the-
art technology, the best British Columbia sawmills are
extremely efficient. Labour productivity—measured
as output per person hour—has increased, making
high wages sustainable. But the mathematical inverse
of labour productivity is employment per unit of
output, and this critical social indicator has fallen by
half in the last 30 years in British Columbia (Nixon
1991). More significantly, in the absence of rapid
technical innovation, the “iron law of diminishing
returns” means that as more and more capital is used
in the sector, the return on additional capital invest-
ment will decline. Lower returns obviously mean less
investment, and lower levels of capital investment
will initiate a self-perpetuating downward economic
spiral in the forest sector.

Upward Pressure on Product Prices
Canada is large enough in many of the markets it

serves so that higher domestic costs will tend to push
product prices up. While higher product prices will
help offset upward pressures of costs, they will also
encourage substitution away from conventional wood-
based products. Econometric studies suggest that each
1% increase in the price of softwood lumber produces
a 0.3% increase in the use of structural steel, a 0.15%
increase in the use of cement, and about a 0.65%
increase in the use of bricks (Binkley 1994). Increases
in the use of these substitute products will reduce the
demand for wood products and will limit the potential
increases in their prices. British Columbia producers
are squeezed between a rising floor of increased costs
and a fixed ceiling for product prices set by the
availability of substitute products.

Increased Demand for Environmental Services of the
Forest

The demand for natural environments increases as
per capita income increases. Good empirical evidence
supports this claim for some features of the
environment—air quality, water quality, and outdoor
recreation—and it is probably more broadly
applicable as well. At the same time that demand for
these services is increasing, their supply has been
diminished by logging, especially in places where
environmental regulations have historically been lax.

Institutional Failure for Non-market Forest Values
Most environmental services operate outside

formal markets, either because they are true public

goods (e.g. goods where one individual’s
consumption does not diminish the amount available
for others— examples are aesthetically pleasing
landscapes or carbon sinks), or because society has
chosen not to allocate them through markets (e.g.
clean water flowing from a forested watershed,
outdoor recreation). It is a simple truism that such
goods are systematically undervalued in forest
consumption and production decisions. Governments
will act—either through forest practice regulations or
other means—to ensure that private decisions
adequately reflect these increasingly valuable
environmental services. In the context of forest
management, this means allocating more land to the
production of environmental services, and regulating
industrial forest management activities to reduce their
collateral environmental damage.

Inadequate, Poorly Focused R&D
An abundance of high-quality old-growth timber

combined with the typical forest tenure arrangements
in British Columbia provide little economic incentive
for investment in R&D. Forestry-related R&D
sponsored as part of general public-sector research
activities tends not to be tightly linked to the solution
of specific forest sector problems. Adoption of
research results in management practice is slow. As a
consequence, Canada generally lags our major
competitors in such key forest management
technologies as tree improvement and the capacity to
match forest management regimes with industrial
strategy (Binkley 1993; 1995; Binkley and Forgacs
1997).

These factors collectively imply massive
economic dislocations in British Columbia. Recent
comprehensive reviews of timber supply across the
province suggest that the current policy regime will
result in about a 23.5% long-term reduction in total
harvest levels province-wide, with a significantly
greater impact on the coast than in the interior
(Binkley 1997a). All else equal, harvest-level
reductions of this magnitude would mean a loss of
over 90,000 jobs, nearly a $5 billion reduction in GDP
in the province, and an increase in the provincial
budget deficit of about $2 billion (Binkley, et al.
1994). Furthermore, the current round of timber
supply assessments do not incorporate full
implementation of planned land withdrawal for parks,
or new environmental regulations on timber harvests.
As a consequence, fully responding to apparent
societal demands for environmental protection using
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current forest management strategies will produce
even greater dislocations.

2. The Failure of “Integrated Resource
Management” and the Danger of Proposed
Low-Intensity Replacements

Historically British Columbia’s forests have been
managed extensively under the implicit assumption
that virtually the whole forested land base would, one
day, be available for timber production. The BC
Forest Service and licencees incorporate non-timber
values into the timber production plans through a
process of “integrated resource management”, a
management strategy which attempts to consider
wildlife, riparian habitat, recreation, water flows,
grazing and other forest uses in each decision about
each hectare where logging is to occur. Investments in
silviculture have been low. While licencees are now
required to regenerate all areas logged to a “free to
grow” stage and massive reforestation efforts under
the various federal /provincial agreements have
virtually eliminated the backlog of “not satisfactorily
restocked” lands, British Columbia’s use of
silvicultural technology lags that in virtually every
country with which the province competes.

This approach to land management has clearly
failed. Current controversies about forest management
indicate that it does not satisfy those concerned with
the non-timber values of the forests. The recent timber
supply review demonstrates that this approach is a
clear prescription for reduced harvest levels; it
responds to neither the commercial needs of the forest
sector, nor the economic needs of communities, nor
the financial needs of the provincial government.

Collectively, the economic and ecological
challenges faced in British Columbia’s forests today
imply that land has become scarce. Each hectare
seems to face multiple demands—from local
residents, from the province as a whole, and from the
international community. Without changing forest
management policies, the only way to offset harvest
reductions is to push the extensive margin still further
into unlogged lands. Yet those concerned with the
increasingly valuable environmental services of
forests claim those same lands for parks and
preserves.

The “production economics” of “wilderness”
exacerbate the problem. As Cronon (1996) points out,
wilderness is generally defined tautologically as the
conditions obtaining in the absence of human
intervention. Under this definition, any intrusion by

humans means the the “state of nature” is forever lost.
Such a definition is, of course, is not an ecological
concept but rather a social construction (Binkley
1997), and as such has a powerful hold on forest
policy. It implies that there is a very limited capacity
to substitute knowledge, capital or labour for land in
the production of “wilderness”, a circumstance which
is clearly untrue for the industrial uses of forests.

Increased scarcity of land logically implies that
other productive factors—knowledge, capital and
labour—should be substituted for land to produce the
desired outcomes, whether environmental values or
timber production. But our current forest management
approach (and some of the putative improvements)
prevent exactly these kinds of adjustments.

Nearly two decades ago, the USDA Forest Service
“Roadless Area-Intensive Management Tradeoff
Study” (Fight et al. 1979) documented the problem in
the national forests of the US Pacific Northwest:

From a timber production standpoint under nondeclining
yield, the opportunity apparently exists to make up,
through management intensification, much of the loss for
leaving the roadless areas undeveloped on these two
[national] forests. This increased harvest, however, is not
possible under the multiple-use guidelines for protecting
nontimber resources. [p. 150; emphasis added]
Similarly, in a study of the Revelstoke Forest

District in British Columbia, Sahajanathan (1994)
found that, through moderately increased management
intensity, about 40% of the land base would produce
the same amount of timber as would 100% of the land
base under the current rules for integrated resource
management.

Interestingly, the foresters in New Zealand
reached a similar conclusion in the early 1980s.
Commenting on the problem with integrated
management, career Ministry of Forests civil servant
Andy Kirkland noted:
• strictly commercial decisions were not possible

because major environmental and/or social
tradeoffs had to be made;

• there was no satisfactory common yardstick for
measuring commercial and noncommercial
returns;

• there was no pragmatic way of recognizing
whether maximum combined benefit had ever
been achieved;

• without meaningful measures achieving the best
balance becomes a matter of judgment;

• because it is impossible to completely fulfill any
one objective, one or more special interest group
will always be dissatisfied;
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• unsatisfied clients will constantly criticize
management so the job becomes a thankless task;

• because the highest attainable goal in client
servicing is a “state of moderate dissatisfaction”,
the agency is prone to adopt a fortress mentality as
it attracts criticism from one side or the other each
seeking compromise in its direction;

• in response to attacks on their professional
integrity managers accused of usurping popular
decisions encourage public participation in one
form or another;

• this provides opportunities for motivated,
politically aware or articulate groups to highjack a
project for their special interest;

• consequently decisions become political and end
up back with the politicians;

• politicians should not have to, nor do they wish to,
continually adjudicate between competing claims
so they resort to alternative conciliation
mechanisms;

• whatever the mechanism it must recognize that
multiple-use management is not so much a
technical or administrative process as a political
one and therefore will inevitably involve political
intervention;

• political intervention is necessary in allocating
public goods and services. It is unnecessary and
inefficient in providing and allocating commercial
goods and services. (cited in Birchfield and Grant
[1993] p. 34)
Kirkland concludes his lament by noting that this

approach satisfied no one in New Zealand, neither the
conservationists nor those interested in efficient
timber production.

The evident failure of the “integrated resource
management everywhere” approach to forest
management has created a small industry
manufacturing new alternatives carrying such titles as
“new forestry” (Franklin 1989) or “natural forest
landscape management” (Booth et al. 1993). While
the details of these alternatives may differ, they share
the idea of “going lighter on the land”. These
approaches reduce commercial timber yields per
hectare, increase logging costs, and require larger
road systems (with all of the associated negative
environmental effects). And there is no guarantee that
such approaches will actually sustain the natural
biodiversity of unmanaged forests. After examining
these new approaches to forest management, Alverson
et al. (1994) comment:

These approaches imply that we know, or will know in
the near future, how to actively manipulate forest stands
for timber production while sustaining all valid aspects of
biodiversity on the same acreage. Because claims of
sustainable harvesting in other temperate and tropical
ecosystems have been shown to be invalid or overly
optimistic once they were seriously evaluated
scientifically. . ., we urge readers to carefully evaluate
similar claims made in this present context. (p. 159)
In the Canadian context, Booth et al. (1993; pp.

144–145) propose to put “more total land area in
use... The opportunity costs of land under forest cover
in the country are very low, i.e., their values for
alternative uses are rather limited. . .”. Were this truly
the case, land-use conflicts would not persist. Since
competition for forest land implies that the opportuni-
ty cost of land is high, management approaches
should logically conserve this scarce factor of
production rather than use it profligately.

3. A Better Way: Zoning and Intensively
Managed Plantations

Government ownership and control of most forest
land in British Columbia means that the price system
does not signal the increased scarcity of land. As a
consequence, all parties involved quite logically
proceed under the false assumption that land is
abundant. Resolving the resulting conflicts requires a
mechanism to allocate land among uses. In the
absence of a price system and the presence of
important non-market environmental values, land-use
zoning is a logical approach. To be effective this
approach requires (i) designation of specific areas for
specific uses, (ii) clear management rules appropriate
to the societal values to be produced on each zone,
and (iii) effective institutional arrangements to insure
that those responsible for managing each zone face
appropriate incentives. The following narrative
discusses each of these requirements.

Designation of Land-use Zones
Recent research (Bowes and Krutilla 1989;

Vincent and Binkley 1993; Swallow et al. 1990)
confirms the old idea that the multiple benefits of
forests are most efficiently provided by zoning the
forest into a series of special-use areas corresponding
to the range of forest values society demands—from
wilderness to timber production. In practice, such a
policy might involve three general kinds of zones:
intensive timber production areas, strictly protected
areas, and integrated management joint-use areas to
form the transition between the other two landscapes.
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Implementing such a plan in British Columbia
would require sustaining the current harvest levels of
about 70 million m3 yr-1 from a much smaller land
base. Table 1 outlines one scenario for doing so (but
actually increasing sustainable long-run yields). This
scenario is a hypothetical but realistic representation
of the possibilities. Suppose that 17 million ha (about
18% of the total land area of the province) were
devoted to more intensive timber management
practices (as a point of comparison, about 8-9 million
ha have been logged in the Province since European
contact (Cuthbert, pers. comm.)). This scenario
assumes that such practices would be adequate to
increase per-hectare yields by a factor of two to three
over those available in unmanaged natural stands.
Such a plan would produce about 100 million m3 yr-1

(about 40% greater timber harvests than the current
AAC). Since urban and agricultural lands comprise a
fairly small portion of the province, this plan would
also make available over 70 million ha for uses other
than timber production.

Table 1. Scenario for increasing British Columbia harvests on a
reduced  land base

Region Coast Interior Total

Productive forest land (million ha)1

Proposed for timber production (million ha)
Current yields (m3 ha-1 yr-1)2

Target yields (m3 ha-1 yr-1)3

Potential sustained yield (million m3 yr-1)
Area available for parks (million ha)
     Total
     Productive forest land

--
3

3.0-4.7
10
30

--
--

--
14

1.4-3.7
5

70

--
--

51.7
17
2.2
5.9
100

73
34.7

Source: 1Canadian Council of Forest Ministers (1995).
       2Range from BC Ministry of Forests Timber Supply Reviews
       3Author's estimates. Respectively three and two times current yields,
reflecting the greater knowledge of silviculture on the BC Coast. Estimates for
both regions are within the current range of yields currently realized within
each region.

Making such a strategy work requires first that a
core of protected areas is selected in a way that
includes reasonable representation of the great variety
of British Columbia ecosystems in blocks large
enough to sustain landscape-scale processes. British
Columbia’s current Protected Areas Strategy is well
suited to this task, and under the plan outlined above
would increase by tenfold the area of land in the
province dedicated exclusively to sustaining the
environmental values that forests provide. This area
would be almost half productive forest—more than 30
million ha—and would also include 20 million ha of
savannas and other vegetated land, and 20 million ha
of “rocks and ice”. As a point of comparison, the area
of France equals about 55 million ha. In other words,
through a policy of zoning and intensive, dominant-

use management, British Columbia could devote
about three quarters of the province—an area larger
than France—to sustaining non-timber values of the
forest.

Is such a plan technically feasible? While a
definitive response requires detailed, site-specific
information, consider one benchmark. In the late
1970s the Weyerhaeuser Company studied the
biochemical efficiency of trees in turning sunlight
into wood, and modeled maximum biologically
possible timber yields (Farnum et al. 1983). They
applied this model to two sites in the United
States—one in the Pacific Northwest (Douglas-fir),
and a second in the Southeast (loblolly pine)—where
they practice as intensive forestry as can be found
anywhere in the world. For example, in the Southeast,
the study plantations were site-prepared, bedded,
fertilized, planted with genetically
improved/mycorrhizal-inoculated seedlings, optimally
spaced after planting and repeatedly thinned and
fertilized. Yet the production of these stands achieved
only 40-50% of the theoretical yields. Natural stands
in the same locations grow only about 10%-25% of
the theoretical yields. With intensive silviculture,
yields of from two to five times the levels attainable
in natural stands generally appear to be economic.

There is some local empirical evidence that these
kinds of increased yields are indeed feasible in British
Columbia. Tolnai’s (1991) analysis of
Weyerhaeuser’s TFL 35 near Kamloops found that,
with more intensive management, harvest levels on
this licence could be sustainably increased by 70.1%.
In some stands the increase was even more dramatic,
rising from 2.3 m3 ha-1 yr-1 under the current
management regime to 8.3  m3 ha-1 yr-1 in a more
intensive management regime. Remarkably, these
management regimes involved only a better
understanding of actual site productivity and prompt
restocking with desirable species (in this case,
lodgepole pine) at an appropriate density.

The recent British Columbia Ministry of Forest
Old-Growth Site Index project (McKendry, pers.
comm.) has found that the site-index curves in current
use consistently understate stand productivity. Of the
areas studied, the greatest deviations occurred in the
Kalum TSA on the North Coast where the measured
site index was 85% higher than the figure used for
current timber supply analysis (13.3 m at age 50
versus 24.6 m). This difference in productivity
translates into over a three-fold increase in mean
annual increment (3.5  m3 ha-1 yr-1 versus 11.4  m3 ha-1
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yr-1) with culmination occuring about 50 years earlier
in the more productive stands. Increased yields from
regular thinning, genetic improvement of planting
stock and site emendations could be added to these
gains.

Evidently the capacity to substitute technology
and capital for land in this one region is enormous.

British Columbia has moved tentatively towards
land-use zoning through a process established by the
Commission on Resources and the Environment
(CORE). In the three areas studied (Vancouver Island,
the Cariboo-Chilcotin, and the Kooteneys), CORE
defined zones ranging from protected areas to areas
for intensive timber production. Some of these
designations were obvious and easily accepted by all
parties, while others were contentious and required
tough negotiations. The details of management in
each zone remain to be developed, but if the
management rules actually do permit intensive
management on some of the land, then it may be
possible to offset much of the planned reduction in
harvest levels.

Clear Management Rules for Each Zone
Management rules must be carefully crafted to

support the distinct management objectives of each
zone. Just as industrial intrusion on protected areas
should be strictly limited, regulatory intrusion on
intensive management areas should be assiduously
avoided.

Those areas designated as parks and preserves
must be intensively managed to sustain the ecological
values which gave rise to their designation in the first
place. In some cases “intensive management” will
involve nothing more than careful monitoring of
ecosystem processes and the populations of specific
organisms (but even this custodial level of
management exceeds what is practiced in most parks
in British Columbia). In other cases, intentional
intervention in system trajectories may be needed to,
for example, sustain a particular mix of successional
stages within a specific protected area. Managing
parks and preserves will challenge our scientific
knowledge and technical skills, and will surely
confront headlong those common but unhelpful social
constructions of “nature” which exclude humans
(Soulé and Lease 1996; Cronon 1996).

The joint-use areas must be managed in a way that
responds to environmental needs. This nominally will
occur through the British Columbia Forest Practice
Code, but there may be serious environmental

problems associated with the approaches it specifies.
The Code will reduce the average size of clearcuts,
and will require that logged areas “green up” (i.e.
reach a specified age or cover condition) before
adjacent areas may be logged. While sounding
innocuous—if not beneficial—the net effect of these
two provisions is to scatter the harvest across the
landscape. This pattern of harvests will fragment the
forest with some apparently predictable consequences
for biological diversity (Harris 1984). Empirical
evidence is slim that the landscape corridors
prescribed to offset the effects of fragmentation will
function as intended (Mann and Plummer 1993). The
area of forest edge habitat will increase, and the area
of forest interior habitat will decline. These landscape
changes will tend to favour early successional species
while much of contemporary public concern focuses
on late successional ones (e.g. the spotted owl).

The Forest Practice Code will also require more
rapid development of the road system, and
maintenance of a greater amount of it each year. The
greater length of an active road network will provide
more opportunity for illegal hunting. By building the
road system faster, British Columbia forecloses the
option of, in the future, deciding that an area should
remain roadless. Since the very worst environmental
problems associated with timber production in British
Columbia come from the failure of roads, it is ironic
that new legislation purporting to protect
environmental values actually demands more road
building.

Finally, the intensive management areas must be
managed very intensively for timber production to
make up the harvests lost through the creation of
protected areas and low-intensity management areas.
The Forest Practice Code logically should contain a
very different set of standards for these intensive
management areas than for the other zones. On the
intensive management areas, control of the collateral
environment damage frequently associated with
logging should occur primarily through land-use
designations and not through management
regulations. Such policy-driven constraints as min-
imum rotation ages, green-up/adjacency, and visual
quality objectives should be relaxed on the intensive
management areas if major increases in productivity
are to be expected.

Current efforts for forest management certification
raise serious questions in this respect. Roundwood
production on all of the currently certified forests of
the world averages about 0.7  m3 ha-1 yr-1 (Ghazali and
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Simula 1996). Admittedly, these forests comprise
only about 0.1% of the world’s total, so they may
represent a poor basis for generalizing the outcome of
for all forests potentially certified as “well managed.”
However, at this low level of productivity, about 4.7
billion ha of forestland would be required to produce
all of the wood currently consumed worldwide. But
the world’s forests now cover only about 3.6 billion
ha, including both open- and closed-canopy forests,
productive and unproductive (Sharma 1992;
Appendix Table 1.). Without major changes in
consumption patterns, managing all forests to the
same level of intensity as is practiced on today’s
certified forests would leave no natural forest land for
parks, recreation areas, wildlife reserves or other non-
timber uses.

Effective Institutions
Once land-use zones have been defined and zone-

specific Forest Practice Code rules have been written,
it will be possible to craft a set of institutional
arrangements and land tenures which more
productively serve society. These arrangements
logically involve significant public control in those
zones where public values dominate, and significant
private control in those zones where private values are
most important. In the case of parks and protected
areas, institutional reform will require a much
strengthened parks agency to handle the capital
investment and management activity needed to insure
that the protected areas and very low intensity zones
do, in fact, provide the environmental values
anticipated from them. In the case of integrated-
resource management zones, institutional reform will
require either strengthened direct public management
activities, or a much more sophisticated set of licence
documents than are currently used. Economic
instruments which bring licencee and public interests
into line merit careful attention (e.g. pricing systems
for recreation, water flows, or site degradation).

In the case of intensive timber management areas,
ample evidence from British Columbia and elsewhere
in the world suggests that strengthened property rights
lead to higher levels of private investment in forest
management. For example, Zhang (1994) examined
expenditures on silvicultural activities on different
kinds of British Columbia forest tenures while
holding constant a variety of factors that might affect
such investments—e.g., biogeoclimatic zone, site
quality, location. After controlling for all of these
factors, silvicultural investments are strongly

correlated with the strength of property rights. Taking
the weakest form of tenure—forest licences—as the
base, silvicultural expenditures ha-1 on tree farm
licences are 27.4% greater, and expenditures ha-1 on
private land are 81.0% greater.

In British Columbia, stronger property rights
could be achieved either through outright
privatization of those lands in CORE’s intensive
management zones, or through the sale of long-term
leases along the lines of New Zealand’s recent policy
(Birchfield and Grant 1993). Existing tenure holders
might retain their current lands, or might be satisfied
simply to buy logs from others. New kinds of
organizations would probably enter the field. For
example, pension funds now own timberland in the
United States, Canada, New Zealand, and Chile worth
more than $5 billion (Binkley et al. 1996). The largest
of the timberland management organizations serving
pension funds—the Hancock Timber Resource
Group—now owns and manages about 30,000 ha in
British Columbia. Stronger private property rights
would not only increase the pool of capital available
to invest in forests themselves, but would also provide
greater flexibility in responding to the rapidly chang-
ing circumstances now found in British Columbia.

Experience from elsewhere in the world—
especially New Zealand, Sweden and the United
States—will provide useful guidance on the
advantages of different kinds of private ownership
and of different mixes among the kinds of private
ownership (small and large; institutional, industrial
and individual), but the unique circumstances in
British Columbia will no doubt require unique
approaches to strengthening private property rights in
forest land. Forest products companies may be willing
voluntarily to relinquish existing licences in return for
stronger property rights on a fraction of their current
operating areas.

4. Conclusions
Current approaches to forest management in

British Columbia will produce massive economic
dislocations and yet are unlikely to satisfy legitimate
societal demands for protection of environmental
values. The leading alternative approaches are based
on the assumption that forest land is abundant.
Signals from markets (where they exist) and the
political process clearly indicate that this assumption
is false. Since forest land has many competing uses,
rational forest management approaches would
substitute knowledge, capital and labour for land. A
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forest management system involving land-use zoning
and intensive management for each important forest
value is one way to implement this approach.

The vanguard of the environmental movement
understands the wisdom of zoning the landscape for
separate, intensive uses (Alverson et al., 1994). For
example, Jeff McNeely, Chief Conservation Officer
of what was then the International Union for the
Conservation of Nature, comments (McNeely 1993):

It appears the best way to maintain biodiversity in
the late 20th century is through a combination of
strictly protected areas..., multiple-use areas
managed by local people, natural forests managed
primarily for logging (but with other benefits
accommodated to the extent possible), and forest
plantations intensively managed for the wood
products needed by society.
The “Forestry Principles” adopted by UN

Conference on the Environment and Development in
Brazil reiterated the importance of intensively
managed forest plantations. Principle 6d. says, in part:

The role of planted forests. . .as sustainable and
environmentally sound sources of renewable energy
and industrial raw materials should be recognized,
enhanced and promoted. Their contribution to the
maintenance of ecological processes, to offsetting
pressure on primary/old-growth forests, and to
providing regional employment and development
. . .should be recognized and enhanced.
Using intensively managed plantations as part of

an overall strategy for resolving conflicts between
economic and environmental objectives requires more
than land-use zoning alone. Along with the explicit
delineation of intensive management zones must
come a set of forest practice regulations which permit
or even encourage intensive management whether for
commercial products such as timber or for
environmental services and biodiversity. Institutional
reform is required to support management on each of
the landscapes. This includes stronger governmental
agencies to manage parks and preserves, innovative
public/private approaches to the mixed-use zones, and
stronger property rights in those areas where
investments of capital and knowledge will be used to
offset harvest reductions elsewhere. Applied research
is needed to understand how to sustain valuable
ecosystem conditions efficiently on those areas
designated for such purposes, and how sustainably to
increase the production of commercial timber
products on intensive management zones.

Debates about forest ecosystem management
frequently and logically reflect on the ethical
responsibilities associated with forest management.
Perhaps the greatest challenge facing modem society

is not creating wealth through technological
advancement, but rather using the wonderful
creativity of science and technology to insure that
parts of the natural world escape industrial
exploitation. This is what the forester Aldo Leopold
(1970) called a land ethic:

A land ethic of course cannot prevent the alteration,
management and use of [forest] “resources,” but it
does affirm their right to continued existence, and,
at least in spots, their continued existence in a
natural state. (p. 240)
As global population and wealth expand, the area

of the Earth untrammeled by humans steadily
decreases. In the temperate zones, only Canada and
Russia still habour great tracts of true forest
wilderness. In his book A Time to Gather Stones, the
Russian author Vladimir Soloukhin (1995) laments
that what he calls a “bacchanalia of accessibility” has
left the Russian landscape desolate and ugly, with
ruinous effects on the relationship between humans
and nature.

The forest products industry can continue to push
into this untapped reserve, fighting both the tough
economics of the extensive economic margin where
the last tree cut always carries no value, as well as the
tough politics of environmental concern and the
resultant bureaucratic regulations. The alternative is
to deploy our forestry skills to minimize the land area
required to produce the forest products needed by
society. By doing so we will help to preserve the wild
places all foresters love, and to sustain the long-term
economic prosperity of those communities and
regions whose economies depend on the forest
products industry.

References
Alverson, W.S., W. Kuhlman and D.M. Wallen. 1994.

Wild forests: conservation biology and public policy.
Island Press, Washington, DC.

Binkley, C.S. 1993. Creating a knowledge-based forest
sector. For. Chron. 69: 294-299.

Binkley, C.S. 1994. Adapting to global supply constraints
or: timber famine and six reasons it won’t occur. pp.35-
44 In The globalization of wood: Supply, processes,
products and markets: Proceedings No. 9319,
November 1-3, 1993, Portland, OR.

Binkley, C.S. 1995. Designing an effective forest sector
research strategy for Canada. For. Chron. 71: 589-595.

Binkley, C.S. 1997a. A cross road in the forest the path to a
sustainable forest sector in British Columbia. BC
Studies 113: 39-61. 

Binkley, C.S. 1997. Forestry in a postmodern world: Just
what was John Muir doing running a sawmill in



58 Forest Resource Management in an Economic Context

Yosemite Valley? Weaver Lecture presented at Auburn
University, 22 May 1997.

Binkley, C.S. and D.L. Forgacs. 1997. Status of forest-
sector R&D in Canada. presented at Canadian Forest
Service S&T Workshop, 2 June 1997, Toronto, ON.

Binkley, C.S. and D. Zhang. 1994. The impact of timber-
fee increases on BC forest products companies. Faculty
of Forestry, University British Columbia, Vancouver,
BC. Unpublished. 

Binkley, C.S., C. Raper and C.L. Washburn. 1996.
Institutional investment in U.S. timberland: history,
motivation and implications for forest management. J.
For. 94(9): 21-28 (in press).

Binkley, C.S., M. Percy, W.A. Thompson and I.B.
Vertinsky.I994. A general equilibrium analysis of the
economic impact of a reduction in harvest levels in
British Columbia. For. Chron. 70: 449-454. 

Birchfield, R.J. and I.F. Grant. 1993. Out of the woods:
The restructuring and sale of New Zealand's State
Forests. GP Publications, Wellington, NZ.

Booth, D.L., D.W.K. Boulter, D.J. Neave, A.A. Rotherham
and D.A. Welch. 1993. Natural forest landscape
management: A strategy for Canada. For. Chron. 69:
141-145.

Bowes, M.D. and J.V. Krutilla. 1989. Multiple use
management: The economics of public forestlands.
Johns Hopkins University Press, Baltimore, MD.

Canadian Council of Forest Ministers. 1995. Compendium
of Canadian Forestry Statistics, 1994. CCFM, Ottawa,
ON. 

Cronon, W. (ed.). 1996. Uncommon ground: Rethinking the
human place in nature. W.W. Norton, New York.

Farnum, P., R. Timmis and J.L. Kulp. 1983. The
biotechnology of forest yield. Science 219: 694-702.

Fight. R.D., K.N. Johnson, K.P. Connaughton and R. W.
Sassaman. 1979. Can intensive management make up
the harvest last when roadless areas are left
undeveloped. J. For. 77: 148-151.

Franklin, J.F. 1989. Towards a new forestry. American
Forests 95: 37-44.

Ghazali, B.H. and M. Simula. 1996. Study on the
development in the formulation and implementation of
certification schemes for all internationally traded
timber and timber products. International Tropical
Timber Council Report ITTC(XX)/8, Manila.

Harris, L.D. 1984. The fragmented forest. University of
Chicago Press, Chicago, IL.

Lyon, K.S. 1981. Mining of the forest and the time path of
the price of timber. J. Environ. Econ. Manage. 8: 330-
344.

Leopold. A. 1970. A Sand County Almanac. Ballantine
Books, New York.

Mann, C.C. and M.L. Plummer. 1993. The high cost of
biodiversity. Science 260: 1868-1871.

McNeely, J.A. 1993. Lessons from the past: forests and
biodiversity. unpub. ms, IUCN, Gland, Switzerland.

Nixon, R. 1991. Comparative data charts explain forest
management policies. Forest Planning Canada 7: 32-45.

Sahajanathan, S. 1994. Single and multiple use of forest
lands in British Columbia: The Case of the Revelstoke
Forest District. Report submitted to BC Ministry of
Forests, Revelstoke Forest District. March.

Sharma, N.P. ed. 1992. Managing the World’s Forests.
Kendall/Hunt, Dubuque, IA.

Solouhkin, V. 1995. A time to gather stones. Northwestern
Univ. Press, Evanston, IL. V.Z. Nollan, trans.

Soulé, M. and G. Lease, G., eds. 1996. Reinventing nature:
Responses to postmodern deconstruction. Island Press,
Washington, DC.

Swallow, S.K., P.J. Parks, and D.N. Wear. 1990. Policy
relevant nonconvexities in the production of multiple
forest benefits. J. Environ. Econ. Manage. 19: 264-280.

Tolnai, S. 1991. Addition value to our heritage through
silviculture. Presented to Western Silvicultural
Contractors Assoc. 5 Feb 1991, Vancouver, BC.

Vincent, J.R. and C.S. Binkley. 1993. Efficient multiple-
use forestry may require land-use specialization. Land
Economics 69: 370-376.

Zhang, D. 1994. Implications of tenure for forest land value
and management in BC. unpub. Ph.D. thesis, Faculty of
Forestry, University of British Columbia, Vancouver,
BC.

Clark S. Binkley
Dean, Faculty of Forestry

University of British Columbia
Vancouver, British Columbia, Canada V6T 1Z4

binkley@unixg.ubc.ca

Reprinted by permission of The Forestry Chronicle 73(5)553-559.

Can Intensive Silviculture
Contribute to Sustainable Forest
Management in Northern
Ecosystems?
R.A. Lautenschlagerl

In the midst of changing social, ecological, and technical
realities, interest in intensive silviculture has resurfaced.
Intensive silviculture could build on previous silvicultural
approaches, simply intensifying use of the treatments or
treatment combinations identified in this paper to increase
timber production, but the costs and benefits for specific
treatments or treatment combinations remains unclear. Or
intensive silviculture could be based on new thinking,
refocusing so that increasing amounts of fibre are produced on
dramatically younger, agricultural-like fibre farms located in
areas that have the longest possible growing season. If fibre
farming, using either natural or artificial regeneration, becomes
increasingly more important, emphasis will start to be placed as
much on equipment and integration of fibre production with
manufacturer needs as on previously standard silvicultural
treatments. Regardless of the form taken, some reject the
suggested advantages of intensive silviculture, recommending
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instead a knowledge-intensive integrated approach or a
combination of approaches. Although integrated landscape
management is increasingly becoming the foundation for forest
management, silvicultural direction remains unclear.
Silviculturalists and managers will reap rewards by increasing
silvicultural intensity only if their plans are scientifically based
and socially acceptable. Before reasonable silvicultural
directions can be developed, responsible parties need to frame
and agree on the most realistic approaches that address both
social and ecological concerns. Calls for increased silvicultural
intensity are based on the recognition that status quo
management could result in increasing fibre imports to satisfy
local producer and consumer needs. Still, much of our naturally
less productive northern forested land base seems far from ripe
for increasing silvicultural intensity dramatically. Even so, those
who continue status quo forest management solely may become
increasingly less competitive. In an increasingly interdependent
world market-based economy it is unclear whether intensive
silviculture in northern ecosystems can be competitive with
production in other parts of the world.

Key words: economics, fibre production, forest management,
integrated landscape management, intensive silviculture, social
concerns, sustainable forest management

*******
L'intérêt pour la sylviculture intensive semble refaire surface
alors que les réalitees sociales, écologiques et techniques
changent. La sylviculture intensive pourrait s'appuyer sur les
approches sylviculturals passées en intensifiant simplement
l'usage des traitements ou des combinaisons de traitements
identifiés dans ce papier pour accroître la production des bois.
Cependant, le coût de traitements spécifiques ou de
combinaisons de traitements restent incertains. La sylviculture
intensive pourrait aussi se baser sur une nouvelle faoçn de
penser, se concentrant sur une augmentation de la production de
fibre sur des parcelles beaucoup plus jeunes, dans des fennes à
fibre de type agricole, situées dans les régions qui ont les plus
longues saisons de croissance. Si la culture de la fibre, utilisant
la régénération naturelle ou non, devient de plus en plus
importante, l' équipement et l'intégration de la production de
fibre avec les besoins des manufacturiers deviendront aussi
irnportants que les traitements agricoles standards. Quelle que
soit sa fonne, certains rejettent les avantages supposées de la
sylviculture intensive, recommandant plutôt une approche de la
gestion des resources naturelles intégrée et basée sur
connaissance intensive, ou une combinaison d'approches. Même
si l'aménagement intégré du paysage devient progressivement la
base de l'aménagement forestier, la direction que prend la
sylviculture reste incertaine. Les sylviculteurs et les aménageurs
ne récolteront les fruits d'une augmentation d'intensité de la
sylviculture seulement si leurs plans sont scientifiquement
fondés et socialement acceptabies. Avant que des directions de
sylvicultures ne soient développées, il faut que les parties
responsables s'accordent sur une définition des approches les
plus réalistes qui tiennent en compte les problèmes sociaux et
écologiques. Les appels à une augmentation de l'intensité
sylviculturale sont basés sur la reconnaissance qu'un status quo
de l'aménagement actuel pourrait résulter dans l'augmentation
des importations de fibre pour satisfaire le producteur local et
les besoins du consommateur. Par ailleurs, la majeure partie des
forêts du nord, moins productives, semblent loin d'être prêtes à
une augmentation considérable de l'intensité sylvicultural.
Quoiqu'il en soil, ceux qui continuent à pratiquer seulement un
status quo de l'aménagement forestier deviendront de moins en
moins compétitifs. Dans une économie de marché de plus en
plus interdépendante à l'echelle mondiale, il n'est pas certain que
la sylviculture dans les écosystèmes du nord puisse rester
compétitive face à la production dans d' autres parties du
monde.

***********

Introduction
In 1999, Canada’s Senate subcommittee report on

the boreal forest (Taylor 1999) and Ontario’s Living
Legacy strategy (OMNR 1999a) catapulted intensive
silviculture back into forest management prominence
in Canada. The Senate report recommended 20% of
the boreal forest be managed intensively for timber
and fibre production (Taylor 1999). Ontario’s Living
Legacy and the associated Forest Accord (OMNR
1999b) suggested that intensive silviculture (called
intensive forest management) be practised in
designated zones to maintain existing wood flows and
costs for mills, increase the quantity and quality of the
wood fibre produced, and potentially increase the
future supply of fibre from a land base where
protected areas are being increased while areas for
forestry are being reduced.

Forest Accord commitments to Ontario’s forestry
industry included that “there would be no net increase
in the cost of wood delivered to the mill and there
would be no long term reduction in the supply of fibre
necessary for processing ... as the result of the
establishment of new protected areas” (OMNR
1999b). In addition, all parties agreed to “Develop an
Ontario forest science partnership in order to:
• develop and test a range of intensive (silvicultural)

practices;
• assess the impacts of intensive (silviculture) on ...

forest (fibre production); 
• assess the environmental impacts of intensive

(silviculture); and
• direct science activities in support of Ontario’s

forest management planning requirements under
the Timber Class Environmental Assessment and
Crown Forest Sustainability Act.”
Following the signing of the Forest Accord the

Ontario Ministry of Natural Resources (OMNR), the
Canadian Forest Service (CFS), and Ontario’s forest
industry began to develop a coordinated response to
address these and related commitments. This
overview, part of that response, examines: 1) the
foundations of intensive silviculture; 2) the increasing
demands for wood fibre and associated increases in
silvicultural intensity; 3) the role of silviculture within
the timber management cycle; 4) costs, benefits, and
concerns associated with specific silvicultural
treatments; and 5) the sustainability of intensive
silviculture. A more detailed analysis is being
prepared.
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Foundations of Silviculture
Major components of modern forestry include

policy (sociological and political), management
(planning, economic analysis, harvest scheduling, and
administration), and silviculture (Smith et al. 1997).
Silviculture (literally tree or forest culture) is the art
and science of producing and caring for (tending)
stands, forests, and landscapes to meet present and
future needs of landowners and society (a synthesis of
definitions from Hartig 1795, Baker 1950, CFS 1995,
Smith et al. 1997, Helms 1998). Although silviculture
may be used to produce or maintain individuals or
stands of specific tree species, as well as mosaics of
successional stages, forest types, and the wildlife
habitat associated with each stage (Lautenschlager et
al. 1995, Smith et al. 1997), it is most commonly used
to guide natural processes so that merchantable
volume is produced more quickly than it would be
produced naturally (Smith et al. 1997). Extensive and
intensive (called incremental in British Columbia—
CFS 1995) are the silvicultural extremes, and
although Duerr (1960) provided economically based
definitions, these extremes are more commonly
defined as:
Extensive: Silviculture that relies on natural processes
with minimal human input, i.e., low operating and
investment costs/unit area (SAF 1983).
Intensive: Silviculture that involves natural and/or
artificial processes that contribute to forest
development and growth augmented (depending on
the degree of intensity) by increasing inputs of labour
and capital (intended to increase volume and/or
quality/unit area) (SAF 1983). Lautenschlager
(1999a) defined intensive silviculture as management
that, in addition to maintaining specific tree species or
forest cover types, can increase the volume, value, or
both of a variety of future forest components within a
sustainable management context.

In practice, silviculture is a continuum from
extensive to intensive. The degree and
appropriateness of silvicultural intensity along that
continuum varies with ownership, management
objectives, proximity to mills and/or transport centres,
accessibility to management unit(s), markets, and site
quality (Smith et al. 1997).

Increasing Silvicultural Intensity
Globally, silvicultural intensity has increased

slowly over the last 50 years and more rapidly during
the last 20 years (Reed et al. 1978, Wernick et al.
1998). These increases, however, have been greater in

some countries or regions and minimal or nonexistent
in others. Although there are exceptions based on
historical uses and economic need, the degree of
silvicultural intensity being practised anywhere is as
flavoured by local philosophy and government agenda
as by the differences in productivity noted by Sedjo et
al. (1998).

In northern North America, silvicultural intensity
has changed through time, gradually shifting from
non-existent 100 years ago to extensive (some
protection from insects and wildfires) 70 years ago, to
increasingly more intensive 50 to 30 years ago on
both industrial and public lands (Widner 1968,
Seymour and Hunter 1992, Perry 1998, Taylor 1999).
These changes reflect changing conditions:
management objectives, remaining untended forest,
labour, technology, fibre requirements, and
economics.

Historically, in Canada, standard practice involved
little or no forest management (Reed et al. 1978),
although varying degrees of silvicultural intensity
have been practised since the early 1900s (Reed et al.
1978, Rowe 1992, Taylor 1999, Armson et al. 2000).
Major regeneration efforts in Canada began only after
World War II (Armson et al. 2000). The seriousness
of those efforts is demonstrated by the associated
development of a variety of physiographically based
forest site classification systems [see The Forestry
Chronicle 68(1)-1992]. That development followed
the realization that continued use of natural
production in Canada was unlikely to be sustainable
and that people would have to help reforest previously
forested lands (Corns 1992). Reed et al. (1978)
presented guidelines for increasing silvicultural
intensity in Canada 20 years ago; however, by the
early 1990s only 20% of managed Canadian forests
were site prepared after harvesting (CCFM 2000),
suggesting that roughly 80% continued to be managed
extensively.

Classification systems that have been developed
and refined were designed in part to help identify
where silvicultural treatments could be integrated into
the larger natural resource management picture
(Carmean 1996). Once fully developed, these systems,
in concert with other hierarchical or bio-physical
approaches, should serve as the foundation for a
variety of land-management decisions. These
decisions will include placing all natural resource
management, including silvicultural efforts, into
context with a variety of other land uses—integrated
landscape management.
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Although Benson (1988) and Oliver (1999)
outlined the benefits of extensive silviculture in
northern forested ecosystems, silvicultural intensity
has gradually increased in these ecosystems during
the last 30 years (Seymour and Hunter 1992, Perry
1998). By the 1970s, intensive silvicultural
approaches (site preparation, planting, and aerial
herbicide conifer release) and programs (prime site
and hybrid poplar management) were well underway
or were being developed (genetic improvement). Reed
et al. (1978) and Armson (1979) outlined incentives
for intensive silviculture across Canada and Ontario,
respectively. Others, representing most Canadian
provinces and territories, also proposed increasing
silvicultural intensity soon after this time [see The
Forestry Chronicle 68(1) 1992]. Over the last few
years, there have been new calls for increasing
silvicultural intensity across Canada (McColm 1986;
Binkley 1997; Dietz 1997; Kryzanowski 1998; Laut-
enschlager 1999a; OMNR 1999a,b; Taylor 1999).

Historically, enthusiasm for increasing
silvicultural intensity has been cyclic, and critics have
been and continue to be skeptical. Oliver (1999),
echoing Benson’s (1988) arguments, outlined the
long-term benefits of integrated forest management.
Brown et al. (1999) suggested that the constantly
changing mix of ecological, economic, and social
constraints and opportunities associated with forested
ecosystems makes longer-term decisions difficult and
silvicultural investments risky. Brown et al. (1999)
concluded that managerial expertise and
manipulations of naturally occurring processes, rather
than more intensive cultural inputs, are keys to
economically and ecologically realistic forest
management decisions. Smith et al. (1997) advised
that “the most astute silviculture is the kind conducted
at low intensity in which much is accomplished with a
limited amount of treatment.” Lautenschlager (1998a,
1999b) and Messier and Kneeshaw (1999) call for
socially/ ecologically based integrated management.

Boyle (1999) and others have identified general
ecological and social benefits associated with
intensive silviculture. More specifically, Seymour and
McCormack (1989), Binkley (1997), and Sedjo and
Botkin (1997) have argued that increasing the amount
of intensively managed land will reduce the amount of
land where silviculture will be practised and hence
save associated ecosystems from potential
management-related problems. Wernick et al. (1998)
examined consumers, millers (producers), and
foresters, and the potential of changes or

improvements that each of these groups could make
(e.g., millers could substitute materials or improve
their use of existing materials) to conserve the world’s
forests. They concluded that changes in forest
production (through silviculture) offered the greatest
potential for conserving forests and noted (as did
Seymour and McCormack 1989, Binkley 1997, and
Sedjo 1999) that by growing trees faster, foresters
could produce more on dramatically less land.
Seymour and McCormack (1989) argued that,
depending on the silvicultural options used, one third
or less of the forest being used today would be needed
to maintain the production of Maine’s forest lands.
Binkley (1997) argued that only 40% of the land now
used for forest fibre production in British Columbia
(18% of the province’s total productive forest area)
would be needed to meet fibre requirements if a
system of zoning and intensively managed plantations
was implemented.

Although production increases of eight or more
times those presently obtained in Canada from
intensively versus extensively managed forests have
been suggested (Taylor 1999), production potential of
intensively managed plantations varies greatly among
forest types around the world (Sedjo et al. 1998).
Because of its relatively short growing season (~ 4
months) and soil nutrient (particularly nitrogen)
limitations (Messier and Kneeshaw 1999), production
potential of boreal forests is commonly considered to
be limited (Benson 1988, Sedjo et al. 1998). Seymour
and Hunter (1992), however, asserted that volume
extracted from intensively managed stands in boreal
spruce-fir forests on 30 to 50 year rotations are
expected to be two to five times more (6 -10 m3/ha/yr)
than those from unman aged stands. Similar results
have been reported by Seymour and McCormack
(1989), McCullough (1999), and Wagner et al.
(1999).

Thus, if successful, increased silvicultural
intensity could help avoid potential roundwood
shortfalls, while reducing the land area required to
produce that fibre. However, management-related
gains on the productive but less fertile colder or
wetter sites that are scattered throughout most
northern forested ecosystems are approximately 30%
less than on “better” quality sites (Meng and Seymour
1992, Lautenschlager 1995). Therefore, although
increased silvicultural intensity may increase volume
production in some places, it is questionable whether
total volume production could triple, much less
provide the eight-fold increase envisioned by the
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Canadian Senate (Taylor 1999). Indeed, recent
projections, based on modelling in Maine, suggest at
most a three-fold increase from applying the most
intensive cultural practices to spruce plantations on
the best sites (Birdsay and Gadzik 1995).

Silviculture Within the Timber Management
Cycle

Silvicultural systems are closely linked to
harvesting and regeneration, and the system chosen is
one indication of the silvicultural intensity being
practised. Harvesting is a major silvicultural tool and
harvest-related specifics, including season of harvest,
equipment used, residual biomass, residual species
composition, basal area, the degree of biomass
removed, and site disturbance set the stage for post-
harvest regeneration success, post-harvest competition
(amount and vigour), and future crop protection
requirements. Silvicultural treatments have been
divided into 1) methods to favour reproduction (direct
regeneration and/or methods that favour
establishment), and 2) tending, or intermediate,
treatments that take place at other times during the
rotation. For both plantations and naturally
regenerated stands [gymnosperms (conifers) and
angiosperms (hardwoods)] opportunities for intensive
silvicultural treatments exist throughout the rotation
or timber management cycle (Fig. 1, Table 1). This
cycle includes pre-harvest, harvest, establishment, and
growth phases; during each phase, forest crop growth
increases have been documented following
silvicultural treatments (Lautenschlager 1999a). A
prerequisite to entering the timber management cycle,
however, is to place stand-level treatments into
appropriate broader scales.

Sustainable forest management (SFM) requires
that part of that placement include developing a
holistic (hence integrated) landscape-based
management plan. That plan must include
reforestation and protection designed to address both
stand- and landscape-level considerations and
objectives and be appropriate for stands within
forests, forests within landscapes, and landscapes
within their broader contexts (regions, provinces,
countries, etc).  [Bordelon et al. (2000) present a
hierarchical framework for examining a variety of
natural resource considerations when addressing
stand, basin, district, and regional scales of landscape
planning.]

During the last three decades in North America
forest management plans have commonly had an

integrated natural resource management focus (Oliver
1999). However, zoning as a way to maintain natural
resource components and values, although questioned
(Sherry and Johnson 1999), is being embraced by
many (Seymour and Hunter 1992, Binkley 1997,
Taylor 1999). At the fibre production level,
management plans must be based on clearly identified
objectives and associated outputs (product types), and
depending on the objectives, maintaining other,
commonly non-fibre forest components or conditions
within managed stands, forests, landscapes, or zones.

Perry (1998) outlined the following silvicultural
practices that have been used, primarily in association
with artificial regeneration, to increase fibre
production and growth:  “(a) rapid establishment of a
new stand following harvest (nursery and planting
practices); (b) maximizing the flow of site resources
to the crop (controlling competing vegetation); (c)
improving soil resources (fertilization, bedding, and
drainage on some sites); (d) selecting and breeding
fast-growing genotypes; and (e) minimizing losses
due to insects, diseases, fire, and wind (stand
protection).” An alternative outline, which I follow
[similar to presentations by Walstad et al. (1987)],
places silvicultural treatments within groups
associated with operational timing within the timber
management cycle (Fig. 1).

Table 1 outlines opportunities for intensive
silvicultural treatments during a rotation or over
several cutting cycles. Although interactions among
silvicultural treatments are identified (footnotes in
Table 1) the appropriate steps required to be
considered intensive silviculture have not. Those steps
will vary by forest type, management history, and
management objectives, as well as site-specific
resources and conditions. Therefore, appropriate steps
will differ markedly among management units. Table
2 provides a synthesis of expected costs, growth
responses, scientific concerns, and public concerns
associated with specific treatments. However, an in-
depth understanding of short- and longer-term costs,
and biological and social consequences of individual
treatments and treatment combinations is required
before any treatment or treatment combination can be
evaluated and the best for specific management units
and objectives can be identified. [See McKenney
(2000) for an analysis of the economics of intensive
silviculture.]
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Fig. 1. Timber management cycle(s) including treatments, for even- (solid line) and uneven-aged (dashed line) management.

Wood Quality Concerns
Increased silvicultural intensity is designed to increase
growth rates of selected individuals, shorten rotations,
and increase the potential for harvesting (potentially
repeatedly) more young trees. Each of these variables
could reduce wood quality. In conifers, the juvenile
wood, commonly the bulk of production early in the
rotation in more intensively managed plantations, has
lower specific gravity, shorter tracheids, larger fibril
angle, greater longitudinal shrinkage, lower percentage
of late-wood, more compression wood, thinner cell
walls, larger cell diameter, higher lignin content, and
lower cellulose content (Bendtsen 1978). Thus, a
greater volume of wood from intensively versus 
extensively managed stands will be required to produce
fibre-based products.

Smith et al. (1997) noted, however, that during
periods of active increase in size, including height, the

specific gravity and strength of the wood laid down
tends to increase and that juvenile wood (as opposed to
the denser, stronger late-wood) is normally produced
only In parts of the boles of trees that are covered with
living branches. In addition, they stress that wood age,
not growth rate, is responsible for the weaker juvenile
wood. Therefore, if following release a conifer grows
more rapidly, it creates a greater volume of the kind of
wood that would have been laid down without release;
it does not shift to production of weak wood (Smith et
al. 1997). Much of the focus of the juvenile
wood/wood quality issue has been the on effects of
thinning; however, all of the treatments outlined under
Establishment and Growth in Table 1 and the often-
required combinations of treatments designed to
increase fibre production are likely to affect wood
quality.
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Table 1. Opportunities for intensive silvicultural treatments and related considerations and activities during a rotation or cutting cycle(s)
[plantations and/or naturally regenerated stands gymnosperm (conifer) or angiosperm (hardwood) ].

Pre-Harvest1

- stand assessment (gene conservation, vertebrates, invertebrates, pathogens, succession, microsites), prescriptions, and marking
- seed collections2

- ground applied (manual, mechanical, herbicide, prescribed fire)
- aerial applied (herbicide)

Harvest3

- thinning, timber stand improvement, or the silvicultural system chosen [clearcut, shelterwood, selection (+ regeneration protection
variants), etc.]
- stump treatments (herbicide/fungicide)
- residual (cut and uncut) distribution (clumped or scattered)

Establishment4

- site preparation [mechanical, herbicide (ground or aerial), mechanical + herbicide, prescribed fire]
- bedding (mounding) and/or drainage
- seeding or planting5 (genetic improvement6, stock type and testing, nutrient loading, mycorrhizal-inoculating) - fertilization7

- minimizing losses caused by:
competing vegetation8 [herbicide (ground or aerial), mechanical, manual, combinations]
animals (insects and larger), wildfire, disease
environmental vagaries (wind, ice, floods, etc.)

Growth
- spacing and thinning8 [pre-commercial, commercial (potentially repeated9), timber stand improvement]
- fertilization7

- minimizing losses caused by:
competing vegetation8 [herbicide (ground or aerial), mechanical, manual, prescribed fire, combinations]
animals (insects and larger), wildfire, disease
environmental vagaries (wind, ice, floods, etc.)

- pruning (where stem quality is a major concern)

1 Develop a reforestation plan based on desired product outputs through time. Assess potentials, concerns, and sites, and collect seed if appropriate.
2 Including production, processing, and minimizing stress (biological, chemical, and physical). Consider certification class. management and accounting,
storage, preparation and sowing, quality, pests, watering/nutritional regimes, weeding, seedling handling, pre-storage, storage, transportation, and on-site
storage.
3 Harvest using an appropriate silvicultural system and prepare the site to optimize establishment success and growth potential of desirable species and/or
individuals, and minimize risks to those from undesirable plants and animals (insects and larger), fire, disease, and environmental vagaries.
4 Monitor the establishment (survival 1-3 months, plus 1 and 2 years after planting) through to “free-to-grow,” and use that information to adjust site-
specific needs to ensure maximum production and refine future reforestation efforts.
5 Select the best site for the species being planted and match the seed source to planting macro- and micro-sites, but consider using species that may grow
well but have been excluded from sites by competition or historical accident. Ensure a mix of genotypes within a plantation and use genetically superior
seed sources where available. Prepare sites to “capture” natural seedfall and/or harvest to protect advance regeneration.
6 Realistically restricted to areas that are planted.
7 Fertilization has shown benefit on nutrient-poor sites, but in northern forested ecosystems it has commonly provided significant benefit only when
combined with competition control. In many instances, competition control alone has provided benefits equal to those of fertilisation plus competition
control.
8 Competition control [pre-release, release, and pre-commercial thinning (spacing)] may be via herbicides, machines, both, or manual while competition
control later in the rotation [commercial thinning (even-aged), selection cutting (uneven-aged), etc.] is commonly a mechanical treatment that provides both
biological and economic (increasing merchantable volume on residual stems) value. Control competition to optimize the seedlings’ access to warm micro-
environments, provide moisture and nutrients, secure establishment, and achieve growth potential and stature in the stand. In northern even-aged managed
forested ecosystems, this is critical during the first 5 years after establishment (planting or natural regeneration). In addition, it can provide growth benefit in
both even and uneven-aged managed forested ecosystems throughout their rotations or cutting cycles.
9 Now commonly practised in Great Lakes-St. Lawrence tolerant hardwood forests, resulting in stands that are continuously improved.
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Table 2. Overview1 of expected costs, growth responses2, scientific concerns, and public concerns associated with a single application of a
variety of intensive silvicultural treatments. [NA = not applicable, ? = unknown, - = none, * = little (low), ** = moderate, *** = heavy
(high), **** = severe (very high)].

Practice Cost
Growth

Response
Scientific
Concern

Public
Concern

Pre-harvest
ground applied:  manual

   mechanical
   herbicide
   prescribed fire

aerially applied:  herbicide

****
***
**
***
*

?
?
?
?
?

*
**
-
*
*

*
*

**
** to ****

****

Harvest
thinning and/or stand improvement 
silvicultural systems
stump treatments (herbicide/fungicide) 
residual distribution

**
-
*

**

-
NA

?
?

**
*
*

***

*
* to ****

***
*

Establishment
site preparation:  mechanical

   herbicide
   mechanical + herbicide
   prescribed fire

bedding and/or drainage 
seeding/planting
    stock type and testing
    genetic improvement
    nutrient loading
    mycorrhizal inoculation
fertilization

**
*

**
**

** to ****
**
*
*
*

**
* to ***

*
**
*
*

**
**5

*
**6

*
*
*6

**3

*3

**3

**
* to ***

**
-
*
-
-

**

*
***4

***
** to ****
- to ****

*
-

* to ****
-
-
*

Minimizing losses caused by: 
1) competing vegetation 
    herbicide (ground or aerial) 
    mechanical 
    manual/motor-manual 
    combinations (ground-based)
2) animals
    insects
    mammals
3) wildfire
4) disease
5) environmental vagaries

*
**

****
****

**
**

* to ****
***
**10

* to ****5

*
*

* to **

**7

**7

**7

?
NA

*
*
*

**

***
*
*

***
-

****
*
*

***

****4

**8

**9

**
-

Growth
spacing and thinning
    pre-commercial
    commercial (once or repeated)
    stand improvement
fertilization and minimizing losses13

pruning

*
*
*

**

** to ****
*12

* to ***

**14

*
*
*

*

*11

*
*

*

1 A synthesis of views provided by R. A. Lautenschlager, Tom Sullivan, Bob Wagner, John Zasada, and Steve Colombo.
2 Short-term responses only; many of these treatments have both short- and long-term consequences.
3 Depends on percentage of area treated—full-site treatments (e.g., blading) of great concern; limited treatment (patch scarification) of limited concern. 
4 Less concern if ground applied; greater concern if aerially applied.
5 May mean the difference between having a gymnosperm (conifer) crop quickly and not having that crop within the next century.
6 Growth responses often require or are improved by competition control.
7 May be required to ensure that there is a forest crop to harvest.
8 Variable (* to ****) depending on the problem species and the control method(s) used.
9 Public concern is associated with NOT controlling fires.
10 Silvicultural treatments may help reduce losses.
11 Minimal if mechanical treatments are used. Much greater if herbicides are used.
12 Increase merchantable volume but total volume/unit area generally decreases.
13 As suggested under Establishment (above).
14 Reduces one wood quality concern (knots).
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Increased taper associated with planting at wider
spacings is another concern associated with increasing
silvicultural intensity. Shepard and Shottafer (1990)
and Shepard et al. (1991) reported that dominant 77-
year-old black spruce trees from a natural stand
contained nearly twice the merchantable volume of
dominant trees from a 29-year-old stand that had been
released with a herbicide application and
precommercially thinned, even though the average
dbh of both was approximately 18 cm. The younger
trees simply had much greater taper. Still, early stand
management, over time, seems capable of producing
volumes like those from untreated areas in 25% less
time.

Wood quality also affects interactions between the
pulping process and the desired products: “In general,
the farther the wood is from the pith, the greater the
length, density, strength, cellulose content, and
anatomical structural quality of the fibers” (Smith et
al. 1997). Although used, low-density and knotty
woods are not desirable for pulpwood. With its lower
specific gravity, short-rotation wood produces lower
chemical pulp yields per unit volume (Gladstone et al.
1970); however, it is not as undesirable as higher
density wood (Haygreen and Bowyer 1989) and may
actually be preferable for mechanical pulping
(Carpenter 1984).

Pugel et al. (1990a,b) found that composites (flake
board, particleboard, fibre board) produced from
loblolly pine juvenile wood were comparable to
composites from mature wood in a number of strength
and functional characteristics. However, juvenile
wood composites had a higher compaction ratio, and
20% more juvenile wood was required to obtain a
panel of equal density. Wood properties change
during the juvenile period, and specific gravity is one
property of interest to many manufactures. When
grown naturally specific gravity differs among the
common northern gymnosperm species, obtaining
acceptable levels in 30 years for balsam fir (Abies
balsamea), 50 years for black (Picea mariana) and
white spruce (Picea glauca), and 60 years for red
(Picea rubra) spruce (Shepard, personal
communication). Thus, if higher specific gravity from
shorter-rotation conifers is an objective, managers
should consider both the potential for genetic
improvements of and appropriate cultural practices
for fir, a common native northern species that
regenerates naturally and abundantly and grows
rapidly across a variety of northern forest ecosystems.

For solid wood, density is probably the most
important property affecting the strength of clear
lumber, while size and frequency of knots is the most
important characteristic controlling the grade for
structural lumber (Kellogg and Kennedy 1986). Solid-
wood products from intensively managed forests
commonly have strength and structural weaknesses,
will likely be valued less than those cut from naturally
regenerated, untended stands. Thus, solid wood will
likely continue to lose market share to composites
(Balter and Berg 1999), which are increasingly
convincingly covered with either visually appealing
paper-thin wood or “wood-like” veneer. Wood quality
concerns seem to be less serious with diffuse-porous
hardwoods, soft pines, true firs, and spruces, which
show little contrast between early and late wood
(Smith et al. 1997). These species groups, therefore,
provide the best opportunities to grow desirable
highly homogeneous wood on shorter rotations.

Unresolved Questions
The silvicultural treatments identified in Table 1

could be manipulated at various times during a
rotation to adjust species composition and stocking,
increase survival, increase merchantable volume,
shorten rotations, and increase the quality of fibre
coming from managed stands. However, only site
preparation, genetic improvements, stock type and
testing conifer release with herbicides, and thinning
have been investigated in detail or with rigour.
Furthermore, treatments with potential, like
fertilization and exotics, are not approved for some
northern jurisdictions. Therefore, the following
questions remain:
1) Will intensive silvicultural treatments (single,
repeated, or combined) increase forest crop growth? If
so, at what cost, for what species, and for how long?
2) In what order, or in what combination, should
intensive silvicultural treatments be implemented to
provide the greatest economic return (i.e., what are
the biological and economic consequences of an
intensive silviculture version of Liebig’s law of the
minimum)? How does Liebig’s law, which suggests
that production is limited by the lowest stave in the
barrel (Fig. 2), vary with repeated treatments or
combinations?
3) Could the benefit of early and repeated competition
control, which has dramatically increased
gymnosperm volume production, be achieved by a
single strategically timed treatment or by appropriate
combinations of earlier treatments (e.g., site
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Fig. 2. An intensive silviculture version of Liebig’s law
(which suggests that production is limited by the lowest
stave in the barrel) relative to hypothetical biological
consequences of individual treatments.

preparation immediately after harvest followed by
planting with stock that is larger, genetically
improved, tested inoculated with mycorrhizae, and/or
nutrient-loaded)?
4) How do potential economic advantages vary by
plant groups, species, forest types, site types, latitude,
and predicted changes in climate and pollution?

Other Concerns
Fibre production and markets

Global wood use has increased over 40% in the
past 25 years (McCullough 1999), with production
from 11 major industrial wood-producing nations
increasing 70% between 1977 and 1995, up 25% in
the US and Canada. 58% in New Zealand, and 195%
in Chile (Campinhos 1999). With expected continual
increases in the global standard of living, wood fibre
demand could increase seven-fold over the next 50
years (Sutton 1999).

Much of the world’s fibre supply now comes from
intensively managed plantations in the warmer parts
of the world (Sedjo 1999), where timber growth rates
commonly exceed 20 m3/ha/yr (Wilson and Arthur
1998). In cooler northern ecosystems, growth rates are
commonly less than 5 m3/ha/yr (Wilson and Arthur
1998). In Canada and elsewhere, intensive silviculture
has been touted as a way to address the increasing
demand for fibre (Taylor 1999), yet forest industry
seems to have adapted to the increased demand, to
this point, by developing new technologies that use
lower-cost fibre, producing reconstituted or composite
wood products.

Over the last 20 years, composites (plywood,
panelling, particleboard, chipboard, oriented
strandboard, etc.) have rapidly gained an increasing
share (30 - 60%) of previously solid wood markets

(Wernick et al. 1998, Balter and Berg 1999).
Therefore, fibre-based products of the future are
likely to increasingly differ from those produced two
decades ago. Due primarily to price but also to
strength and structural characteristics, fibre for most
construction uses will increasingly be some form of
composite, coming from dramatically younger, lower-
valued trees and forests that are common, often
naturally occurring throughout the world (Cohen, D.,
Associate Prof., Forest Products Marketing and
Management, Faculty of Forestry, University of
British Columbia, Vancouver, BC, personal
communication, 1999). Cohen believes that although
solid wood will likely continue to have a place in
world markets that place will soon be limited to
certain niches. If markets increasingly favour low- or
lower-cost fibre, an oversupply of previously
desirable fibre (timber) may result, reducing prices for
what many foresters concentrate on growing today.

Sutton (1999) stated that economic realities will
lead to a greater emphasis on agricultural approaches
to gymnosperm and/or angiosperm fibre production.
Concerned foresters should consider adjusting their
si1vicultural strategies and inputs (i.e., reconsider
treatments and approaches outlined in Table 1) to
address this reality. They may also want to start to
emphasize economically justifiable agricultural
approaches to culturing and harvesting dramatically
younger stands for fibre as opposed to producing
timber.

Any increased use of an agricultural approach will
eventually lead to a greater emphasis on maintaining
and/or augmenting site productivity, minimizing
biotic and abiotic damaging agents, and securing
optimal site occupancy and growth in both space and
time. In Oregon, Washington, California and
elsewhere around the world (South America, Africa,
Australia, New Zealand), hybrid poplar (Populus
spp.) and eucalyptus (Eucalyptus spp.), the most
widely planted angiosperm species in the world
(Turnbull 1999), provide wood fibre in 5 to 10 years
(Boyle 1999). Balter and Berg (1999) state that as
North American fibre demands become tighter
industry should expect intense competition from
offshore producers.

Fibre productivity data concerns
Depending on the markets, which are

opportunistic, traditional forest production
information may be inappropriate or inadequate. If
future markets primarily pay only for inexpensive
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fibre it will likely come from early successional
species managed for maximum production during one
or a few decades. However, no information is
available about the productivity potential for former
non-crop species in northern forest ecosystems. Nor
has sufficient information been gathered about species
and/or genotypes that can produce quickly and
abundantly during short rotations on available,
potentially productive northern sites.

In addition, even if more traditional silvicultural
approaches continue, retrospective production
analysis consistently fails to document their
production potential. Retrospective analysis has not
(and cannot) capture the elimination of species that
may have been on a site but were out competed (Kotar
and Coffman 1982, Newton et al. 1992), the growth
lost to competition even if the desired species survive
(Newton et al. 1992), or species (natives or exotics)
that could grow well but do not because they have
never been actively cultured on those sites. Newton et
al. (1987) noted that because site index curves are
based on breast height-over-age relationships,
potential yields of conifers in the northeast and lake
states/provinces, particularly those growing on good
sites and free of competing vegetation, tend to be
greatly underestimated.

In Ontario, forest scientists have been recording
the growth of several gymnosperm species on a
variety of sites where competition has been controlled
annually (Wagner et al. 1995). Those studies have
demonstrated a two- to six-fold (depending on sites
and species) increase in conifer volume growth
associated with release from competition alone.
However, conifer release is only one of several
silvicultural treatments commonly used to increase
growth (Table 1). To document maximum growth
potential associated with specific treatments, those
treatments must be examined in greater detail both on
their own and in combination with other treatments
(site preparation, bedding, fertilization, genetic
improvement, etc.), with different genotypes and
species on a variety of sites and latitudes. In addition,
research must be conducted to determine the fibre
production potential, wood quality, milling
possibilities, etc., for non-traditional species such as
willow (Salix spp.), alder (Alnus spp.), aspen (Populus
spp.), and others (Evers et al. 1983) when planted and
cultured, on their own or in combinations, across a
range of potentially productive northern sites.

Binkley’s (1997) statements that the site-index
curves in current use consistently understate stand

productivity and that in some places the actual site
index is 85% higher than the figures used for current
timber supply analysis suggest serious problems with
existing forest production information. Those
statements also suggest that forest managers in British
Columbia, and other northern jurisdictions (Frayer
and Furnival 1999), have a limited understanding of
fibre resource availability as well as the connection
between their inventory and productivity. Simply
improving and updating the fibre resource inventory
might help elevate current forest fibre shortfall fears.
Without an accurate, appropriately updated fibre
resource inventory directly coupled with growth and
production predictions, forest managers at all levels
will have difficulty predicting stand, forest, or
regional production potential, regardless of the degree
of silvicultural intensity employed or planned.

Is Intensive Silviculture Sustainable?
If intensive silviculture is to contribute to human

welfare, it must be an ecologically/socially
sustainable component within a larger, ecosystem
management, context. With the advent of “ecosystem
management” (Grumbine 1994, Lautenschlager and
Browning 1997), increasing emphasis has been placed
on  blending ecological (including biological) and
social (including economic and cultural—Jakes 1996)
realities and values to assure that managed
ecosystems meet present and future public needs
(WCED 1987; Lautenschlager 1996, 1998a; Messier
and Kneeshaw 1999). Chapin et al. (1996) stated that
“A sustainable ecosystem is one that, over the normal
cycle of disturbance events, maintains its
characteristic diversity of major functional groups,
productivity, and rates of biogeochemical cycling...
determined by a set of interactive controls that both
govern and respond to ecosystem processes.” Sustain-
ability has been called a quest, a process, a set of
ideas and actions in gestation, development and
evolution (Boyle 1999); more a philosophy than a
definable condition or set of acceptable management
practices (Flasche 1997, Lackey 1998). The term
sustainable forest management (SFM) has been used
loosely (Sims et al. 1996), but it is my belief that the
foundation for SFM is the integration of specific
social and ecological concerns and knowledge to
direct management at that time.

Certification
Certifying the sustainability of forest management

and related production is one approach to quantifying
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SFM (i.e., integrating social and ecological needs),
and will likely be required to document that any
intensive silvicultural approach is sustainable.
Certification approaches are commonly linked to
broadscale, internationally recognized criteria and
indicators of SFM (CCFM 1995, 1997). Companies
meeting standards become certified and with one
approach their products are identified (labelled) in the
marketplace. Certification addresses the realities of
the global market, reassuring consumers that their
purchases come from forests that are managed
sustainably. North America presently has four forest
certification approaches:  International Organization
for Standardization (ISO), Sustainable Forestry
Initiative (SFI), Forest Stewardship Council (FSC),
and the Canadian Standards Association (CSA). All
except SFI have third-party review, and only FSC,
which is performance- as opposed to systems-based is
intended for product labelling (Mater et al. 1999).
Although ISO and FSC are being examined or have
been used to monitor and then certify SFM in some
Canadian forests, only the CSA, which was developed
by a coalition of 23 forest industry associations from
across Canada and the Canadian Standards
Association (Lapointe 1998), has a clear Canadian
focus.

Until there is broad-based agreement about
exactly what constitutes SFM, which I have argued
will be tied to local specifics integrated with cultural
and ecological concerns across increasingly broader
scales (Lautenschlager 1998a), forest management
certification may continue to flounder. Even if
certification becomes the norm, it remains unclear
whether the majority of consumers will pay a
premium for certified products (Sedjo et al. 1998,
Spinazze and Kant 1999). In addition, because
certification is primarily a means for foresters and
sometimes millers to attempt to satisfy the
environmental concerns of consumers, it is unlikely
that anything less than a performance-based approach
will ever be judged acceptable. Environmentally
astute consumers, or groups representing them, will
want to know exactly what foresters hoped to
accomplish with specific management practices, if
that was achieved during the designated management
period, and what independent auditor verified the
results. In addition, they will also want to know if the
goals and objectives were reasonable (if components
they care about were protected) and therefore will
increasingly want to contribute to specific objectives
for the next round of management (Lautenschlager

1999b). If intensive silviculture is to be judged to be
SFM, and hence certifiable, it will be because it will
be practised as part of a broader scale integrated
landscape management approach.

Intensive silviculture and landscape management
Fifty years ago, Aldo Leopold recognized and

advocated silvicultural manipulations in enlightened
land management. He stated, “A land ethic of course
cannot prevent the alteration, management, and use of
... soils, waters, plants, and animals, but it does affirm
their right to continued existence, and at least in spots,
their continued existence in a natural state” (Leopold
1966). Environmentalists who accept Leopold’s view
do not advocate managing for natural forests
everywhere; rather they believe that management
should be directed at ensuring that forests continue to
exist everywhere and that some are natural
(Lautenschlager 1998b). Implementing intensive
silviculture in some places across the landscape could
easily be viewed as ecosystem management because
having everything everywhere (stand-level, multiple
resource management) is not desirable, practical, or
possible (Lautenschlager 1999b).

Placing intensive silviculture into an ecosystem
management context could involve partitioning the
land base into different use types or zoning (Hunter
1990, Seymour and Hunter 1992, Binkley 1997,
Taylor 1999). In New Zealand, forests are divided
into natural or intensively managed plantations.
Hunter (1990) and Seymour and Hunter (1992)
suggest that forest land should be partitioned into high
yield (intensive management), general management
(extensive), and special value and protected areas,
similar to recent suggestions for Ontario (OMNR
1999a) and Canada (Taylor 1999). Binkley (1997)
suggests that zoning in British Columbia should
include intensive timber production, integrated use,
and protected zones. In 1999 the Canadian Senate
suggested that 20% of the boreal forest should be
intensively managed, 60% managed less intensively,
and 20% be set aside as protected areas (Taylor
1999). Although Sherry and Johnson (1999)
suggested that Binkley’s strategy has serious flaws
from ecological and aboriginal standpoints, others
believe that with proper placement, zoned intensive
silviculture should be compatible with, maintaining
all desirable ecological components across the
managed landscape (Messier and Kneeshaw 1999).
Indeed, Seymour and McCormack (1989) argue that
production increases from high-yield silviculture will
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dramatically decrease the need to manage most of the
land base, leaving the bulk of the land available for
multiple uses. Experience, however, has shown that
when new fibre sources are identified mills use them
as additions to, rather than replacements for,
established sources.

Although timber and fibre provide significant
economic benefits to local and broader scale
economies, other values such as ecotourism
(Theophile 1995) and non-timber products (Emery
1999), including pharmaceuticals (Mohammed 1999),
fur, fish, and wildlife (McKenney and Sarker 1994,
Legg 1997), as well as environmental services
(ecological life-support systems—Costanza et al.
1997) both enrich and help maintain related
economies and ecosystems. Even excluding the high
cost calculated for environmental services (which are
literally irreplaceable—Costanza et al. 1997), other
non-timber, or speciality, forest products may provide
economic value as great or greater than that available
from timber or fibre production (Burton et al. 1992).

Mohammed (1999) categorized non-timber
products as foods, health and personal care, materials
and manufacturing supplies, environmental, landscape
and garden, and decorative and aesthetic and
suggested that collectively these have high personal
and economic value. Emery (1999) simply suggested
that speciality forest products have livelihood,
cultural, and recreational values. Livelihood values
have both non-market and market uses, cultural values
include the continued ability to observe special
practices and transfer knowledge among generations,
and recreational values combine the peace and
pleasure of being outdoors with a practical and useful
activity.

Consumptive and non-consumptive wildlife use,
fishing, and trapping fall into this recreational values
category, and their collective contributions to the
health and well-being of participants as well as local
economies can be large (McKenney and Sarker 1994).
For instance economic information for Ontario for the
mid-1990s (Legg 1997) indicate that although forest
product shipments exceeded $11 billion/year, wildlife
pursuits and recreational fishing contributed $4
billion/year, while fur harvesting contributed $16
million. McKenney and Sarker (1994) provide similar
figures for the early 1990s; however, they caution that
those figures should be weighed against current and
future benefits, services, and values. They go on to
say that statistics like those provided above do not, as
a general rule, help decision-makers, and non-wood

services are difficult to define and quantify
(McKenney and Sarker 1994). Emery (1999) also
noted that livelihood, cultural, and recreational values
are qualitatively and quantitatively different from
those that are captured by standard macroeconomic
calculations. Costanza et al. (1997) calculated the
value of natural capital and ecosystem services
provided by the environment, and although their
results have been questioned, the values predicted
outweigh the value associated with timber, fibre,
forest plants, fish, wildlife, and recreational use.

Silvicultural Intensity and Production
Increasing silvicultural intensity has costs and

benefits (McKenney 2000). For angiosperms
(hardwoods) in southern ecosystems, great benefits
have come from short rotations (Turnbull 1999),
while in northern ecosystems benefits have come
from systematic rigorous pre-harvest assessments,
prescriptions, and marking followed by judicious
periodic thinnings (Nyland 1996). In tolerant
hardwoods, thinnings are commonly designed to
improve the quality of intermediate age classes, with
benefit increasing with thinning intensity and
decreasing with dbh (Nyland 1996). To date, conifer
fibre production benefits have consistently come from
treatments during the establishment phase. Not
surprisingly, techniques with proven operational
benefits, site preparation and conifer release, are now
standard silvicultural practice across much of
Canada’s forests and in other northern boreal and
boreal mixed-wood ecosystems (CCFM 1996,
Puettmann and Ek 1999). In conifer plantations, the
growth associated with competition control has
increased in direct proportion to the degree and
duration of control (Lautenschlager 1999a). Across
forested landscapes, habitat changes caused by
controlling competitive vegetation can also help
reduce browsing of forest crops by a variety of
mammals (Walstad et al. 1987, Black 1992, Newton
et al. 1992, Lautenschlager and Voigt 2000). In
addition, although a single release treatment
sometimes provides only a marginal growth increase,
it often ensures that conifers survive (Newton et al.
1992) and are maintained within harvested northern
landscapes.

In planted northern forests, dramatic conifer
growth increases have followed repeated release
treatments, and critical application periods, generally
one to four years after establishment—have been
identified (Wagner et al.1999). Impressive growth
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responses by naturally regenerated northern conifers
following release are also common (Newton et al.
1992), as are growth increases by both gymnosperm
and angiosperm species across North America and
throughout the world (Stewart et al. 1984, Walstad
and Kuch 1987, Wagner and Thompson 1998).

Repeated applications of any silvicultural
treatment have repeated costs, and for conifers the
early and repeated herbicide treatments have both
financial and social consequences. In North America
most publics are opposed to herbicide use in general
and aerial herbicide use in particular; however, they
are much less opposed to mechanical vegetation
control treatments, such as those commonly used in
site preparation (Wagner et al. 1998). Therefore, any
form of herbicide application will lead to conflicts
with concerned publics, and repeated applications will
likely lead to repeated conflicts. However, for many
publics the psychological value of land use des-
ignations (knowing the location of specific use areas)
could reduce some or many of these conflicts. Finally,
and importantly, it remains unclear whether post-
treatment conifer crop tree volume increases will
continue throughout the rotation without additional
inputs (Perry 1998).

Conclusions
The successful management of northern forested

ecosystems via increased silvicultural intensity will
require cooperation among governments, industry,
and individuals, leadership, action, social acceptance,
and adherence to national and international treaties
and agreements. It will require the integration of
cultural and ecological knowledge plus
communications among interested parties as they
collectively identify desirable outputs from a
combination of unmanaged, occasionally managed,
and more intensively managed forest ecosystems. The
foundation for the integrated landscape management
that will be required for intensive silviculture to be
successful must include a thorough social and
ecological analysis, synthesis, and consensus about
potential management scenarios. Economically
unjustifiable choices, once made, could make it
difficult, if not impossible, to obtain true value from
forests grown under other less intensive approaches
(Oliver 1999), and difficult to justify less intensive
approaches with time (Benson 1988).

So, what are the choices? First, intensive
silviculture could simply be part of the knowledge-
intensive integrated management outlined by Oliver

(1999)—more thoughtful multiple use management.
Second, and more likely, intensive silviculture could
build on existing silvicultural approaches, focussing
on testing, understanding, increasing biological
efficacy, and minimizing costs of treatments already
developed and frequently used. This would require
improving our understanding of the value of standard
treatments, potentially repeated or in combination
with others, and the effects of the most promising
when applied to a variety of species (potentially
genetically improved and fertilized), on a variety of
site types where competition was controlled. The two-
to six-fold volume increases seen to date following
repeated conifer release treatments may be modest
relative to what could be achieved with integrated
intensive silviculture. Indeed, for some sites the eight-
fold increases suggested by the Canadian Senate
could be conservative. However, the cost of potential
incremental increases remains unclear, as do the
effects of specific treatment-related increases on
wood quality and damage from animals, disease, and
other biotic and abiotic stressors.

Third, the way silviculture is practised in northern
ecosystems could change dramatically. New
approaches could use new or existing treatments or
techniques and integrate field-focussed efforts with
knowledge and needs of wood technologists,
harvesters, and millers. This could easily lead to
focussing on producing low-cost fibre for composite
markets and dramatically reducing efforts to culture
larger trees. If fibre, as opposed to timber, production
becomes the focus, emphasis will increasingly be
placed on the equipment used throughout the rotation
and less on historical silvicultural treatments and
systems. Silvicultural practices under this scenario
will likely be much more like agriculture than
traditional forestry. (Unfortunately, like the
watchmakers who had difficulty adapting to the
digital world, traditional silviculturists and related
researchers may be reluctant to examine fibre- rather
than timber-based approaches to production for the
future.)

Fourth, and more realistically, intensive
silviculture could involve increased attention to
integrated landscape management and include some
components of the first three approaches, but with an
increasing emphasis on fibre as opposed to timber
production. Even if increased silvicultural intensity
produces the predicted gains, however, the remaining
forest (40-80% of that in use) will continue to require
some degree of management to maintain the variety of
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values society expects. Therefore, in addition to
identifying and zoning areas for specific uses,
foresters should start to reconsider where (sites,
forests, regions) the greatest gains from intensive
silviculture will likely be achieved and how the
economics of intensive silviculture and alternative
land uses compare among these areas. For example, in
much of the productive forest region of northern
Ontario, the average growing season is 170 days; in
southeastern Ontario it averages 210 days; and in
much of southwestern Ontario, it averages 230 days.
Although the choice may seem obvious, focussing
intensive silviculture in southwestern Ontario may not
be economically viable, due to greater land costs,
increased need for vegetation control, and the historic
agricultural use of that area. As energy costs increase,
advantages associated with producing fibre close to
mills or related infrastructure also increase.
Therefore, at local and broader scales, the productive
ability of potential fibre-producing species on less-
than-prime sites, near roads, mills, and transportation
centres and markets, as well as production on better
sites across latitudes, needs to be thoroughly
investigated.

The variety of silvicultural treatments examined in
this paper either have been or could be used to
increase timber or forest fibre production in northern
forested ecosystems. Still, physiological, climatic, and
social constraints, as well as previously established
higher uses suggest that much of our naturally less
productive northern forested land base is far from ripe
for economically justifying increasing silvicultural
intensity. Even so, those who continue status quo
forest management solely may become less
competitive. Calls for increased silvicultural intensity
are based on the recognition that status quo
management could result in the need to increase fibre
imports to satisfy producers and consumers and that
selective increases in intensity in the north could
provide economic and ecological benefits
(Lautenschlager 1994). Although the bold could reap
great rewards by selectively increasing silvicultural
intensity, unless their plans are scientifically based
and socially acceptable, they could suffer the greatest
losses. Before reasonable silvicultural directions and
associated integrated landscape management plans
can be developed, responsible parties need to agree on
the most realistic and favourable (ecologically/
socially responsible) approach(es) that are predicted
to be economically competitive with production in
other parts of the world. Price has been and will

continue to be a major factor influencing forest
product consumption, and that alone suggests that
composites will increasingly dominate forest fibre
markets and that SFM certification will only influence
consumption if product choices have a similar price.
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Timber Management Opportunities
in Pennsylvania
Henry H. Webster

The Situation in Pennsylvania
The Pennsylvania Department of Forests and

Waters serves the people in managing state forest
lands and in helping private owners manage their
forest lands. To produce more timber from
Pennsylvania forests, the Department applies many
different forestry practices. But the more effort it
spends in one direction, the less it can spend in others.
So the Department must make choices, seeking the
directions by which it can gain the greatest possible
increase in timber values for the money it spends.

To help the Department find the most profitable
directions, we made a study to analyze some of the
timber-management opportunities that the Department
has. This is a report on that study.

Although the study was directed at timber
production, timber is not necessarily the only value to
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be gained from Pennsylvania’s forests. Recreational
values are also important, and they could be improved
for the benefit of the people of the state. Water values
are likewise important, and they too could be
improved. But in the study we were concerned with
producing more and better timber.

Commercial forests occupy 15 million acres in
Pennsylvania—53 percent of the state’s land area.
They supply more than three-fourths of the timber
processed by timber-based industries in the state.
These forest industries employ nearly 70,000 workers,
pay wages and salaries totaling $250 million annually,
and by manufacture add values totaling $425 million
each year (Ferguson, 1958).

Impressive as these figures are, an expanded
volume of timber available for use would mean even
greater benefits for Pennsylvanians, and these benefits
would be for all Pennsylvanians—even those many
people who have no direct connection with the
forests. More timber means more wood products for
consumers—more lumber, more paper, more building
board, and more paper containers, to name just a few.
Also, more timber would increase the income
received by those who make a living processing these
products. And it would increase the incomes of those
who sell timber from their woods.

How could Pennsylvanians increase the volume of
timber available? They could do it in two ways. First,
they could increase timber production by their own
efforts, by managing more intensively the forest land
that they individually own. Second, they could
increase timber production by their joint efforts,
operating through the state government to manage
state forests and to assist private owners in managing
their forests.

Joint efforts are frequently used for several
reasons. In the first place, a vast majority of
Pennsylvanians do not own forest land. Then too,
some of the benefits of increased production are not
received by current owners because of the long time
required to grow mature timber. And some owners
may find it difficult or inconvenient to learn even a
few forestry techniques.

The people of Pennsylvania have already taken
joint action to increase timber production. They have
established the Pennsylvania Department of Forests
and Waters as their agent. Among other duties, the
Department manages nearly 2 million acres of state
forests and provides technical assistant to some of the
300,000 owners of private forests in the state (USDA
Forest Service, 1958). In recent years, the Department

has become increasingly active in both of these
phases of its timber-production program.

The Basic Problem
Within its mandate to manage state forests and to

assist owners of private forest land, the Department of
Forests and Waters has considerable discretion
concerning the technical details of forest
management. As people want more timber produced,
the Department can devote more effort to a variety of
measures. It can intensify fire protection. It can
intensify and broaden the scope of insect and disease
control. It can enlarge its planting program. It can
increase efforts to apply stand-improvement measures
such as thinning, cleaning, cull-tree removal, and
pruning. It can step up educational efforts to insure
that stands are not harvested prematurely.  And so on.
But budget limits dictate that more effort in one
direction means less effort in another.

In short, the Department of Forests and Waters is
faced with a series of decisions or choices. It must
decide how much effort to devote to each of these
ways of increasing timber production. To be specific,
suppose the Department were to receive an additional
appropriation of, say $4 million for each of the next 5
years for timber production. Foresters in the
Department would have to decide how to spend this
money, how it should be allocated among the various
forestry practices. And they would have to do so with
whatever information was available, even though it
were not all that might ideally be used as a basis for
decision.

The details of deriving an answer to this question
are complicated, but the concept is rather simple. All
can agree that the Department of Forests and Waters
can perform its function most efficiently by first
taking advantage of those opportunities that offer the
largest returns in relation to costs.1  By doing this,
additional timber will be produced at lowest cost and
the greatest possible increase in timber values will be
obtained with any increase in available funds. In
working toward this objective in its timber-
management programs, the Department of Forests and
Waters may rank its opportunities from best to
poorest in terms of cost of additional timber
produced, and then take advantage of them in this
order.

However, in actually making these comparisons,
complications arise. It is often difficult to determine
the costs and the returns from forestry practices. The
study reported in this paper was designed to overcome
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some of these difficulties, and so to assist the
Department of Forests and Waters in choosing
effectively among its opportunities.

Not all the data needed were available from
formal studies. The best judgment estimates of
experienced foresters were used at many points. This
was done because lack of completed, long-term
studies does not relieve decision makers of the
necessity of choosing among alternate courses of
action.

Comparisons Made
Many forestry practices could be included in a

comprehensive comparison of timber-management
opportunities. Those already mentioned are a sample.
For practical reasons, the number and variety included
in any one study have to be restricted. In this study,
we compared three sets of the most promising
practices, namely: (1) planting of softwoods (white
pine and Norway spruce) on open or lightly stocked
forest land; (2) cleaning and cull-tree removal in
hardwood seedling-and-sapling stands; and (3)
thinning in hardwood-poletimber stands.

These practices were suggested by several
considerations. First, the allocation of effort between
softwoods and hardwoods is a major choice in timber
management. And in Pennsylvania, this choice is
largely one of planting softwoods or managing
existing hardwood stands, because softwood forest
types occupy less than 5 percent of the commercial
forest land area (Ferguson, 1958). Management
efforts could be concentrated in immature hardwood
stands or in those approaching maturity. But working
in the younger stands permits a greater improvement
in volume and value of the eventual stand yield, so we
designed this study to evaluate alternatives
appropriate to hardwood seedling-and-sapling and
poletimber stands.

Management in seedling-sapling stands can begin
with cleaning to improve species composition and
timber quality, and with cull-tree removal to increase
total output. In poletimber stands, a logical first step
is thinning to shorten the rotation and to improve
species composition and timber quality.

Body of the Analysis
The original analysis published by the

Northeastern Forest Experiment Station contained
many linked calculations and numerous specific
numbers. Many of these detailed matters can be
omitted here in favor of simply describing the three

major elements that constitute the body of the
analysis.

The three major elements are: compiling the basic
data, converting additional timber outputs resulting
from specific forest management practices to a
common basis, and then evaluating these timber
management opportunities.

The basic data were of three kinds. The first was
treatment classes for each of three major forest
management practices. Treatment classes were
delineated by practice, forest type, and site
productivity class. Total area in Pennsylvania for each
treatment class was determined from authoritative
forest inventory and analysis data. 

The second kind of basic data was treatment costs
for specific forest management practices on particular
kinds of sites. These cost estimates were built up from
estimates of required equipment, labor, supervision,
and materials. Both records and expert opinions of
people conducting such practices were used.

The third kind of basic data was output responses
to specific practices on particular kinds of sites. These
responses were estimated via a combination of results
of silvicultural studies and expert opinions of
silvicultural researchers particularly experienced
concerning specific forest types. Focus was on how
practices in specific forest types in specific site
productivity classes would increase timber volume,
improve timber quality and species composition, and
reduce time to harvest at appropriate maturity.

All outputs were then converted to a common
basis. This was done in essence via estimates of future
values of various species and qualities of timber at
various specific future dates. Applying this
straightforward idea involved several sequential steps.
Current value relationships among timber of various
particular species and qualities were first determined
from a variety of price reports and records. Current
stumpage values by log grades for a particularly
important base species were then determined more
closely.  Prices paid recently in timber sales on
Pennsylvania state forests were a primary source of
information for this step. The third step was to
estimate future trends in stumpage values.  Such
trends were derived from a major price analysis by a
well-recognized forest resource economist in the
Washington headquarters of the USDA Forest
Service. (He later served as forestry school director at
University of Illinois.) Finally, future values at
various dates of maturity were adjusted to a common 
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date at what was thought to be appropriate interest
rate.

Direct evaluation of timber management
opportunities in Pennsylvania follows these
preliminary data-organizing steps. Value-increase and
treatment-cost estimates were first combined for each
specific treatment class to determine for each cost per
unit of value-increase. (Treatment classes were
defined, as previously noted, by combinations of
management practice, forest type, and site
productivity class.) These estimates of cost per unit of
value-increase were then arranged in rank order from
lowest to highest (table 1).  These ranked costs were
then combined with matching area estimates for the
same treatment classes to derive a cost schedule for
increasing output for each of the three major forest
management practices analyzed. These schedules
were then used to identify the patterns of forest
management practices that would achieve maximum
increase in timber value at progressively larger levels
of investment in intensified forest resource
management.

Conclusions
The purpose of this study was to compare three

types of timber-management opportunities available
to the Pennsylvania Department of Forests and
Waters. The central question was: How should the
Department allocate additional appropriations among
these three practices? And the greatest possible
increase in timber values with any given increase in
available funds was the standard to be used in making
the comparisons.

In some instances, of course, considerations of
water, wildlife, and recreation values may run counter
to conclusions based on production of timber at a
minimum cost. For example, in some areas planting
open land might result in far greater watershed-
protection benefits than would thinning hardwood
poletimber. In such cases the Pennsylvania
Department of Forests and Waters would have to
weigh these other values in relation to timber
production. This analysis of timber-management
opportunities should provide a point of departure for
such comparisons. But where other values are
unaffected, the conclusions reported here can be
applied directly.

Best Timber Management Opportunities
Our study showed that timber production could be

increased most efficiently by first concentrating effort

on thinning in hardwood-poletimber stands (tables 1
and 2). For example, all of a 5 million dollar increase
in expenditures during the next 5 years should be
devoted to thinning if additional timber is to be
produced at minimum cost.

If larger increases in expenditure were possible,
funds could be profitably diverted to planting and
cleaning and cull-tree removal. This diversion, of
course, would have the effect of reducing the
proportion of expenditure allocated to thinning. But
even for increases in expenditures up to 60 or 70
million dollars, thinning should be emphasized much
more strongly than the other practices.

Considerable judgment went into reaching these
conclusions. Output responses had to be specified and
quantified, future stumpage-price trends had to be
estimated, an appropriate interest rate for discounting
future values had to be determined, and so forth.
Nevertheless, the conclusions can be treated with
considerable confidence. They have been tested by
changing these basic assumptions and reworking the
analysis. The relative ranking of these opportunities
and the conclusion that thinning in hardwood pole-
timber rates first priority remained essentially
unchanged.

Other Timber Management Opportunities
Guides to allocation of funds will be useful to the

Pennsylvania Department of Forests and Waters in
spending their appropriations to produce timber most
efficiently. However, there is another important
question: “How much more money should be spent to
increase timber production in  Pennsylvania?” This is
a legislative question for all Pennsylvanians to help
answer–and this study may help them answer it.

According to our estimates, $78 million–$34
million for thinning, $31 million for planting, and $13
million for cleaning and cull-tree removal–could be
invested during the next 5 years with the prospect of
receiving more than one dollar’s worth of additional
timber for every dollar invested. Our results also
indicate that with an investment this large, the
forestry practices considered would offer profitable
public investment opportunities on all treatment
classes on Sites I and II. On the other hand, on Site III
and scrub oak land these practices will not return their
costs if timber produced is the only value considered.

Thus the opportunities for profitable management
of Pennsylvania’s forests appear to be very promising,
if forest managers give careful consideration to the
practices used and the sites on which they are applied.
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Table 1.  Priorities for timber management opportunities.

Treatment class
Cost per unit of
value response

(dollars)

Class acreage
(thousand

acres)

Thinning–northern hardwood-poletimber stands, Site I 4 234

Thinning–cove hardwood-poletimber stands, Site I 4 12

Thinning–northern hardwood-poletimber stands, Site II 5 1,436

Thinning–oak-poletimber stands, Site I 6 47

Cleaning and cull-tree removal–northern hardwood seedling and sapling stands, Site I 7 42

Thinning–cove hardwood-poletimber stands, Site II 8 18

Cleaning and cull-tree removal–northern hardwood seedling-and-sapling stands, Site II 9 258

Planting–open land, Site I 11 68

Thinning–oak poletimber stands, Site II 11 1,470

Cleaning and cull-tree removal–oak seedling-and-sapling stands, Site I 14 18

Planting–open land, Site II 15 442

Planting–forest land less than 10 percent stocked, aerial site preparation, Site I 20 14

Planting–forest land less than 10 percent stocked, ground site preparation, Site I 24 33

Planting–forest land less than 10 percent stocked, aerial site preparation, Site II 28 89

Cleaning and cull-tree removal–oak seedling-and-sapling stands, Site II 28 611

Planting–forest land less than 10 percent stocked, ground site preparation, Site II 33 219

Planting–open land, Site III 52 80

Thinning–oak poletimber stands, Site III 76 816

Planting–forest land less than 10 percent stocked, aerial site preparation, Site III 96 16

Planting–forest land less than 10 percent stocked, ground site preparation, Site III 110 39

Cleaning and cull-tree removal–oak seedling-and-sapling stands, Site III 190 340

Planting–scrub oak land, root-rake site preparation 270 40

Planting–scrub oak land, too rocky for root-rake site preparation 470 60

Other Implications
There are also several broad implications that

apply to any comparison of timber-management
opportunities. But first, what are the relative strengths
and weaknesses of the various kinds of data used?
And what types of studies are required to repair the
weaknesses?

We used four types of information in the study: 
these were estimates of area, cost, output response for
each of a series of treatment classes, and a system for
converting the output response of various stands to a
common basis. Of these four estimates, the first two
are doubtless the stronger. Accurate prediction of
output responses requires long-term studies, and any
system for converting outputs to a common basis
forces us to speculate on the future.

Long-term studies of the response of stands to
specific management measures would be particularly

helpful in strengthening future studies of this type.
“Compartment studies” being carried out on
experimental forests operated by the USDA Forest
Service will eventually be of major assistance. But
practical decision making cannot be deferred until
these studies are completed.  Decisions must be made
no mater how incomplete the information available at
the time. For that reason, in this study we attempted to
anticipate the results of long-term studies by using the
judgment of experienced foresters.

Now to broader implications.
The first implication for any comparison of

timber-management opportunities is that the
investment period between initial management and
final harvest greatly influences the costs of increasing
output–and the length of investment period differs
greatly between practices. For example, timber output
from a hardwood stand can be increased considerably 
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Table 2.  Treatment classes to be managed at alternative levels of additional expenditure.

Additional
expenditure

Annually

During 
5-year
period Planted Cleaned and cull trees removed Thinned

million dollars

0.5 2.5 None None - Northern hardwood-poletimber stands on
Site I
- Cove hardwood-poletimber stands on Site I

2 10 None - Northern hardwood seedling-and-
sapling stands on Site I

- Northern hardwood-poletimber stands on
Sites I and II
- Cove hardwood-poletimber stands on Site I

5 25 None - Northern hardwood seedling-and-
sapling stands on Sites I and II

- Northern hardwood-poletimber stands on
Sites I and II
- Cove hardwood-poletimber stands on Sites I
and II
- Oak poletimber stands on Site I

10 50 - Bare land, Sites I and II - Northern hardwood seedling-and-
sapling stands on Sites I and I
- Oak seedling-and-sapling stands on
Site I

As above

15 75 - Bare land, Sites I and II
- Forest land less than 10 percent
stocked, in holdings large enough
for aerial site preparation
treatment, on sites I and II
- Forest land less than 10 percent
stocked, in holdings suitable only
for site preparation by ground
methods (i.e., too small for aerial
treatment) on Site I

- Northern hardwood seedling-and-
sapling stands on Sites I and II
- Oak seedling-and-sapling stands on
Sites I and II

- Northern hardwood-poletimber stands on
Sites I and II
- Cove hardwood-poletimber stands on Sites I
and II
- Oak poletimber stands on Sites I and II

15.7 78.6 - Bare land, Sites I and II
- Forest land less than 10 percent
stocked, both aerial and ground
site preparation treatments, on
Sites I and II

As above As above

more if management is begun early in the
development of the stand than if it is begun late. Yet
differences in costs go the other way when
management programs begun in seedling-and-sapling
stands are compared with those begun in poletimber
stands, for particular forest types and site classes. In
every case the management program that starts with
thinning in poletimber stands produces timber more
cheaply (table 1). The shorter investment period more
than offsets the smaller change in output, even with a
relatively low 3 percent discount rate. Naturally, the
investment period is particularly important now with
little timber under management and there is the
question of which stands to work in first. When (and
if) most stands are being managed, it will not matter
so much: today, the importance of the investment
period cannot be overemphasized.

The second and perhaps most striking implication
is that there is a tremendous range in the costs of
producing additional timber values. To take the
extremes: the cost of producing additional timber
values by planting scrub-oak land is more than 75
times the cost of producing additional timber values
by thinning in hardwood-poletimber stands containing
valuable species and located on productive sites (table
1). To produce timber efficiently, managers must keep
an eye on costs in relation to output. 

The third implication is that per acre output
differences are a much more important source of this
range in output costs than are per acre cost
differences. In the case of planting, per acre costs on
the most expensive of 11 treatment classes for
planting are 3-1/2 times the costs on the cheapest,
while in terms of output per acre the most productive
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and least productive treatment classes differ by a
factor of nearly 12.

All of these implications, and particularly the last
two, underscore the necessity of appraising timber-
management opportunities in relation to each other,
and for doing it in terms of cost on an output basis.

Summary
A study was made to analyze the Pennsylvania

Department of Forests and Waters’ timber-
management opportunities in connection with three
sets of forestry practices: (1) planting softwoods on
open and lightly stocked forest land; (2) cleaning and
cull-tree removal in hardwood seedling-and-sapling
stands; and (3) thinning in hardwood-poletimber
stands. These opportunities were ranked from best to
poorest in terms of the costs of producing more
timber. And guides were established to help in
determining the best division of funds among these
three sets of practices at various levels of expenditure.

The practical conclusions of this study are several.
One of the most dramatic is the magnitude of the
profitable management opportunities. According to
this analysis, during the next few years an additional
$78,000,000 could be profitably invested on these
three sets of forestry practices in Pennsylvania’s
forests.

But even more important from the standpoint of
the Department of Forests and Waters are the
conclusions about how any increases in funds should
be spent to achieve the greatest benefit in terms of
timber values. This study indicates that timber
production can be increased most efficiently by first
concentrating on thinning in hardwood-poletimber
stands, rather than on other practices that are
frequently recommended.

The study showed a tremendous range in the costs
of producing additional timber in Pennsylvania. Thus
the results demonstrate the importance of evaluating
timber management opportunities in relation to each
other and also in terms of cost on an output basis.

This study also illustrates the four steps necessary
for any comparison of forestry opportunities. The first
of these steps is to state the objective precisely. Is it to
produce more timber at minimum cost? Is it to obtain
the greatest increase in water values possible for a
given expenditure? Just exactly what is it? The second
step is to identify the opportunities to be compared.
What are the alternate courses of action, the various
methods that could be used to achieve the stated
objective? The third step is to specify the basis on

which comparisons are to be made. What benefits and
costs are to be recognized? What procedure is to be
used in comparing them? The fourth step is to make
the comparisons.
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Michigan Creates an Investment-
oriented Financing System for an
Important Part of Its Large State
Forest System
Henry H. Webster

Over the past thirteen years Michigan has devised
a new and more investment-oriented financing system
for management of an important part of its large state
forest system.

This new system involves sale of state revenue
bonds with proceeds then invested in more intensive
management of the timber resources of very carefully
selected parts of the 3.8 million acre state forest
system. Repayment will be from enhanced timber
sales receipts from more, and more valuable, timber in
the future. This in part replaces a system where such
management was wholly paid for from current timber
sales receipts.

Development of this arrangement occurred over an
extended period. From original sources of the idea to
approval of authorizing legislation spanned essentially
the entire eight years that James J. Blanchard served
as governor (1983-1990). (Jim Blanchard is now U.S.
Ambassador to Canada.) Subsequent steps leading
quite close to initial sale of bonds have occurred
during the term of his successor.
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The essential idea. and how it advanced to
approval. can be best described in several stages:
original sources of the idea; developing the technical
basis for the forest development fund: moving from
technical basis to a legislative proposal via some very
fortunate circumstances; legislative enactment with
sources of support that might not be immediately
expected; and finally, administrative steps since
approval of legislation leading close to sale of
revenue bonds. Several useful general points can then
be drawn.

Original Sources of the Idea
Three sets of parties interacted very (and

somewhat surprisingly) effectively to form the idea
for a new system of finance. The first were some of
the state's most widely respected economists who
wrote a book titled Michigan’s fiscal and economic
structure. They wrote this book at the depth of a state
and regional economic and fiscal crisis rooted in
severe and ongoing difficulties of the steel, heavy
machinery, and automobile industries so dominant in
the Great Lakes region. This book had a particular
chapter titled “Public management of Michigan's
natural resources.”

The second was the state forester and associates.
They were making the point that Michigan and the
Lake States had real growth potential in economic
sectors related to forest resources and associated
industries. They were also making the further point
that just when improved management of forest
resources was most in the interests of the state as a
whole such management faced a drastic funding
shortage. A part of this funding shortage concerned
the state forest system. Depending wholly on current
timber sales receipts gave funding an essentially
backward-facing orientation. Past low intensity
resource management determined present resource
conditions, which determined current receipts (which
in turn constrained resource management in a major
way).

The third set of parties was the Governor’s
Commission on Jobs and Economic Development.
This body rapidly developed a “Governor’s Target
Industry Program” during the first year of Governor
Blanchard’s time in office. This commission
developed an overall program, and more specific
programs for each of several sectors where real net
growth seemed quite possible. Forest resources and
industries was one such targeted sector.

The first interaction among these parties occurred
when the book was being written. The author of
“Public management . . . ” came to see the state
forester and associates. Discussion ranged over many
related topics. When it came to the funding matter, the
author cut through to the core immediately. Both in
conversation and then in print, he described the
current funding system as a “classic low-level
development trap.” He stated that an improved system
of finance (not just more funds on a one shot basis)
was needed to get out of this backward-facing
orientation where past directly constrained both
present and future. The seed for the essential idea was
in his chapter.

The second interaction occurred when the forestry
subcommittee of the governor’s commission began to
work directly with the state forester and associates.
This was for laying out the target industry program
for forest resources and industries. The author of
“Public management . . . ” was at the first meeting,
and may have communicated in other ways with the
staff of the governor’s commission as well. The target
industry program finally consisted of some 25 action
items grouped in three major categories. Creation of
an investment-oriented forest development fund was
one of the 25 items. The state forest resources unit
and the state department of treasury were directed to
work together to think through and explain the
particulars.

Developing the technical basis for the forest
development fund

Gross dimensions of the forest development fund
were first thought through and specified via
discussion among particular members of the state
forest resources unit and particular members of the
treasury. In addition, the kind and solidity of
information necessary if the original idea was ever
actually to float became apparent in these discussions.

The result was a major analysis of costs,
increased/more valuable outputs, and expected rates
of return for each of 43 very specific silvicultural
practices. These practices in essence spanned the
range of things that might reasonably be done in
specific forest types, on specific kinds of sites, etc. to
increase quantity and value of timber grown on
selected pans of the state forest system. (Real rates of
return ranged from a high of 25 percent to a low of 2
percent with a large concentration between 4 and 8 or
10 percent.)
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A related part of this analysis related application
of these practices to other aspects of the management
of the state forest system. The point was made that
these practices were to be applied entirely within the
existing land tenure arrangements, existing
silvicultural guidelines, and the existing management
planning system. Relationship to the management
planning system was especially important.
Management planning had a central focus on
determining the primary purpose of management for
parts of the state forest system. The idea was to
separate three kinds of uses and users to the extent
necessary to prevent excessive conflict. The three
were: intensive vegetation management for timber and
wildlife habitat, developed forms of recreation, and
naturalistic values. Each was the primary purpose of
management in particular places. Places where no
conflict could be foreseen remained in a mixed use
category. The forest development fund was to pay for
improved management solely in places where either
intensive vegetation management was the designated
primary purpose or no conflict could reasonably be
foreseen. Thus the management planning system
would determine where, and the forest development
fund would help pay for it. Planning system and funds
would further help each other when in time more
intensive management of selected acres made it
possible to grow the state forest system’s
proportionate share of total state timber supply on
fewer acres than needed with low intensity
management. Detailed examination of the whole state
forest system suggested that 775 thousand acres (of
3.8 million) met the management planning criterion
and were sufficiently productive to earn a specified
minimum acceptable rate of return.

A third part of this analysis involved projection of
cost and revenue streams for reasonable packages of
the 43 practices. These projections were in a form,
and for a period, standard to essentially all state
revenue-bond issues.

Three matters related to people helped greatly in
making this analysis that developed the technical
basis for the forest development fund. First, a member
of the state forest resources unit who had great
intellectual depth was at a point where a new
assignment was in order. He became the primary
analyst. Second, the research branch of the Forest
Service transferred to East Lansing from Durham,
North Carolina, the developer of a computer program
very nearly tailor-made for this analysis. And third, a
faculty member at Michigan State University who

earlier had made the largest previous analysis of this
kind offered useful guidance and appreciated
encouragement to the analyst.

A matter of considerable importance occurred
when this analysis was in complete draft form but not
yet official. The analysis was “blessed” after thorough
examination by economic analysts in a major pulp and
paper firm with a major plant and extensive land-
holdings in the state. This blessing validated the
analysis in the eyes of the Governor's office and
associated people. It just happened that the general
manager of both the major pulp and paper plant and
the extensive land-holdings was chairman of the
forestry committee of the Governor’s Commission on
Jobs and Economic Development.

Completion of this analysis came very close to
midway through Governor Blanchard’s eight years in
office. It was printed and made available in December
1986 in the joint name of three organizations: the
Governor’s Cabinet Council on Jobs and Economic
Development (successor to the governor’s
commission . . .  ), the state treasury, and the state
forest resources unit.

From technical basis to a legislative proposal
via fortunate circumstances

Luck often plays a part in many successful efforts.
“A little bit of luck will often take the place of quite a
bit of good management,” is one way this has been
put. That is what happened at the point that technical
basis was completed, and the next task would be to
develop a specific proposal for enabling legislation.

Here is how luck took its helpful role. By this time
the person in the state treasury who had helped most
at the outset was now chief bonding officer for
another state in an entirely different part of the
country. A copy of the analysis was sent to him
simply as a courtesy, noting that any suggestions he
might have would be welcome. His “reply” was to
send the analysis directly to the executive vice-
president of the major financial firm that handled all
state bond issues in Michigan. The first the state
forester and associates knew of this was when the
executive vice-president came for a visit. He clearly
stated that this was good stuff, and that he was going
to help to make it happen. He soon brought into the
matter a leading member of the major law firm that
worked with the financial firm on all new state
bonding arrangements. Both worked with the state
treasurer on a nearly continuous basis.
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The proposed enabling legislation was actually
written by the member of the law firm in consultation
with the executive vice-president, the analyst who laid
the technical basis for the forest development fund,
and (occasionally) the state forester. The manner in
which the proposed enabling legislation was prepared
did especially well two very important things. One, it
made the whole arrangement look as much like other
state revenue-bonding arrangements as possible in
terms of financial terms and conditions. This will be
important in terms of investor confidence when bonds
are actually offered for sale by the state treasury.
Two, matters were arranged so that this was clearly
solely a financing system that would leave
undisturbed land tenure arrangements, silvicultural
guidelines, and management planning systems. This
was subsequently important in assuring many
interested observers that management planning would
point the way, and the forest development fund would
help pay (with no possibility of somehow running
backwards). Working gradually and carefully in
preparing the proposed legislation helped to assure
these and other important things.

Luck had clearly gotten the electric plug into the
right wall socket!

Legislative enactment with sources of
support that might not be immediately
expected

Progress substantially changed character at this
point. Up to this point, development of first the
technical basis and then the proposed enabling
legislation had been a very quiet affair solely among
the parties mentioned. There had been no public
involvement, and no public information (beyond the
initiating item and directive that appeared in the
governor’s target industry program for forest
resources and industries). This was by design and for
good reason. If the forest development fund was ever
to work successfully, some silvicultural matters had to
be gotten right in a technical sense, and some
financial matters had to be gotten right in a different
technical sense. This was analogous to design of a
fairly complex machine all parts of which had to fit
right in relation to each other. Such machines are not
successfully designed via participatory meetings and
interest group statements!

Progress now became a much more public matter.
The proposed enabling legislation was introduced in
the legislature. Chief sponsor was a particularly
intelligent and focused relatively young

representative. His district was not extensively
forested, so his sponsorship was not for narrowly
defined political advantage. It stemmed more from his
experience earlier as a budget examiner in the state
department of management and budget. That
experience caused him to understand immediately
need and purpose for the forest development fund. He
was also acutely aware of need to develop and
diversify an extremely vulnerable state economy in as
many sectors  as offered real promise. He was also the
chair of the committee in the House of
Representatives to which the bill was assigned once
introduced.

At the same time, the primary people involved in
developing technical basis and proposed enabling
legislation let it be known that they were available to
discuss both central ideas and specifics with
individuals and groups who wished to do so. Many of
these discussions were with particular groups one at a
time. The primary analyst took the major role in these
discussions, occasionally brought in others where
useful and needed in his judgement. The major
multiple interest discussion was a meeting chaired
jointly by the chief sponsor and the state senator who
chaired the committee in that chamber to which the
bill was also assigned. All the primary people
involved in developing technical basis and proposed
enabling act took part. This assured that the full range
of knowledge that went into design was immediately
available.

There were some changes in language of the
proposed enabling legislation because of discussions
and this meeting. They were of a particular and
ultimately superficial kind. They basically repeated
particular points already made elsewhere in the bill
without at all changing design of the machine. One
such change illustrates several. A leading
environmental group wanted assurance repeated at
additional points that management planning really
would set direction within existing land tenure
arrangements and silvicultural guidelines. The bill
already said that at a particular point. Appropriate
wording was inserted at several additional points.
This made for redundant wording from a purist view
of incisive language. This also resulted in
endorsement of the forest development fund by the
state chapter of the Sierra Club. (The leader of the
state chapter clearly understood that more intensive
resource management in carefully selected places
would in time grow the state forest system’s 



Forest Resource Management in an Economic Context 85

proportionate share of total timber supply on fewer
acres.)

Luck from a wholly unrelated angle then took a
hand again. The last hurdle was vehement opposition
from a particularly cantankerous and loud-spoken
state senator. His district was heavily forested and
stood to benefit a great deal. However, some
combination of the complexity of the matter and a
history of his antagonism toward the agency in which
the state forest resource unit was located appeared to
get in the way (i.e., Department of Natural
Resources). Luck intervened when the senator was
discovered by fiscal investigators to have played fast
and loose with his expense account on a considerable
scale over an extended period. He was forced to
resign his seat.

The enabling legislation then passed both Houses
of the legislature by large majorities almost
immediately. It was signed into law by Governor
Blanchard in December 1990. 

Events since approval of legislation
The 1990 election brought a change of governors

and parties. This very likely required a considerable
and lengthy effort to inform many of the new
governor’s staff, legislators, and treasury staff of the
need and purpose of the forest development fund. 

After some delay, the new governor has appointed
the citizen members of the board that will formally
approve planned bond issues. As mentioned earlier,
arrangements were organized to resemble closely
those for other state revenue-bonding arrangements.
Perhaps the closest model for what is called the
Michigan Forest Finance Authority is the Michigan
Hospital Finance Authority (which is the bonding
entity for hospital construction and rehabilitation).
Besides citizen members, the forest finance authority
is served by an executive director (the state forester)
and assistant executive director (the primary analyst).
They are the permanent link between the financing
arrangement and the state forest resources unit.

Actual bond sales seem likely to be at three-year
intervals with specific timing determined by the state
treasury. Factors considered in timing are likely to
include the expected strength of bond markets and
prevailing interest rates. Also considered will likely
be opportunities to “package” revenue bonds for the
forest development fund with other compatible bond
issues from an investor’s perspective. The apparent
idea is to create packages that will appeal to managers
of major pension funds and other sources of “patient

money” (including potentially the state’s own civil
service retirement system).

Some general points
A few important and quite general points can be

drawn from this case. 
• Ideas from outside the resources field can be

drawn onto good effect for improvement inside
this field. (Note source of seed for original idea.)

• There is a sharp distinction between stages where
public participation is useful, and earlier stages
where it is simply not. 

• It is important to settle on the core idea and its
essential arrangements on a largely technical basis
(no political bargaining away of essentials that
will only cause failure in actual application).

• Suggestions and bargaining on how to say some
things, and other matters that do not disturb
essentials, are entirely appropriate.
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The Future of the National Forests
in an Expanding Service Economy
in an Age of High Federal Debt: The
States Could Do It Better
Daniel E. Chappelle and Henry H. Webster

Introduction
The United States currently faces a crisis on its

federal forest lands—a lamentable lack of forest
management that has contributed to failing health of
forest stands in many parts of the country. There has
been a growing entanglement of federal forest
management that has led to this deplorable situation
(see Figure 1). Forest management has been widely
withheld largely in the name of preserving ecosystems
and species in their natural state. On federally
managed timberlands, some management practices
have been made unavailable and those applied are at
high cost. By pursuing this course, we continue to
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waste our natural endowment and rely increasingly on
other countries to meet our high demands for forest
products. It appears we could provide more intensive
forest management and have both more outputs from
our natural endowment, as well as at least the same
degree of environmental protection. However, moving
to this more desirable state probably will require some
serious changes in federal forest policy and
institutional arrangements.

Major Resource Issues
Federal lands are managed by the Forest Service

(USDA), National Park Service (USDI), Fish and
Wildlife Service (USDI), Bureau of Land
Management (USDI), Corps of Army Engineers
(USDD), Bureau of Reclamation (USDI) and the
Tennessee Valley Authority. In addition, Native
American tribal lands are managed with the assistance
of the Bureau of Indian Affairs (USDI), but 
technically these are Indian lands managed in trust.
National Park Service (NPS) and Fish and Wildlife
Service (FWS) lands were allocated to satisfy goals
related to recreational, aesthetic and spiritual values.
In addition, Wilderness System lands managed by a
number of the above federal agencies have been
allocated to satisfy similar goals. In 1989, the
percentages of federal lands allocated to the NPS is
11.5% and for the Wilderness System it is about 9%
(these percentages cannot be added because
wilderness is designated on national forest, national
park, and other federal lands.) The percentage of
federal land in wildlife refuges and waterfowl
production areas managed by the FWS is about
13.6%. Undoubtedly current percentages of reserved
land are even higher. There is question whether or not
the aggregate of national park, wilderness, and
wildlife refuge lands is adequate to satisfy those
recreation, aesthetic and spiritual goals. Many
environmental groups maintain that the reserved area
is not adequate, with the more radical contending that
virtually all federal lands should be so allocated, as
well as pushing for heavy regulation of private lands
surrounding federal land.

It seems apparent that management trends on
federally managed public forests are away from
commodity outputs and toward recreation and natural
conditions. The extent of parts of this trend is
illustrated at the national level by a drop in national
forest timber sales from 11.9 billion board feet in
1989 to 7.3 billion board feet in 1992. At the same
time, net revenues fell from approximately $796

million to approximately $255 million (Public Land
Review, March 18, 1993). (These specific figures at
national level heavily reflect very large reductions in
the Pacific Northwest. As compared with other
regions, they exaggerate downward trends. But the
basic direction is the same—although degree is 
considerably different from one region to another.)

Although the policy change we recommend in this
paper probably should be applied to all federal lands,
here we address only those lands in the National
Forest System (NFS) of the Forest Service.
Justification of this focus is that NFS lands are
particularly valuable federal assets that  figure most in
particularly intense controversies between
environmental groups and groups concerned with
regional and local economic growth and development.

Many lay-people, environmentalists, and
politicians, as well as some resource managers,
currently view multiple use lands in the NFS as a pot
of available land that should be moved into either the
National Park system, wildlife refuges or the
wilderness system. In contrast, national forests were
established by the Organic Act and subsequent
legislation to be managed for multiple uses. That is, to
provide this nation with commodities (e.g., water,
building materials, newsprint, and papers of various
kinds, and forage), services (e.g., recreation), and
environmental protection (e.g., to insure the
maintenance of biodiversity).

Management goals for federally-managed public
forests are of several kinds. They are managed overall
for multiple outputs of goods and services; that is,
conditions sought from forests in same overall sense
as other public forests. Management is influenced to
considerable degree by legislation applying only to
federally managed land, e.g., Wilderness Act,
National Forest Management Act. The latter act
specified a legally mandated planning process of
substantial complexity. It also specifies (or at least
provides) numerous opportunities for participation by
public/citizen groups. One form, when others do not
achieve agreement, is participation by lawsuit. This
tactic has been used with some considerable
frequency in various parts of the country. The legal
issue is frequently related to specified procedures
called for in NFMA. In contrast, the substance of the
matter is often disagreement concerning management
direction and emphasis.
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Land transfer proposal
We have been strong supporters of the National

Forest System throughout our professional careers
and would continue to be if we believed current
arrangements had a chance of being viable in the
future. Indeed, one of us was asked when first in
office as State Forester two decades ago, “. . . what do
you think of the idea that the three National Forests in
this state be transferred to the state.” Replying “. . .
that is not a good idea, National Forests are
competently managed, and they are good people with
whom to cooperate. . .” gave the flavor of my thinking
at the time. Somewhat later we argued in print (Henry
H. Webster and Daniel E. Chappelle.  1993. An
alternative to large-scale land tenure changes. Journal
of Forestry 91[2]:30-32) that attempts at large-scale
changes in land tenure result primarily in waste of
human energy, frustration, and granitic deadlock. In
spite of this we have come to the conclusion that a
change in ownership patterns may be the only way to
improve conditions on federal commercial
timberlands. Our specific recommendation is that all
NFS lands be transferred to the states except those
having clear national significance. We make this
recommendation because we are witnessing colossal
waste of our valuable natural endowment and likely
will see the situation worsen if arrangements are not
changed. The question of what constitutes land having
“national significance” will have to be decided by
executive and legislative branches of the federal
government. In our view, however, such lands would
have to offer some feature not generally found in
forested environments, such as some outstanding
topographic feature or unusual flora or fauna.

A major rationale for our proposal is that multiple
use management of federal forests currently appears
to be unworkable in our society. The electorate does
not understand it and has been sold on single use
management, mainly by advocates of preservationist
policies. Of course, it is quite evident that most of the
public has no idea of the difference between the
Forest Service’s multiple-use orientation and the
NPS’s (single-use orientation). Unfortunately, rarely
could analysis serving as a basis for multiple use
decisions be termed unambiguously defensible. This
undermined the scientific underpinnings for forest
management to achieve multiple use optimization.
This has occurred because it has been difficult to
scientifically measure quantities and values of many
outputs of multiple-use management. Good evidence
of this problem is found in arguments one hears

regarding the “below cost” timber sale issue, which
usually imply that timber is the only output. In our
judgment, neither the majority of the public,
Congress, nor environmental groups subscribe to the
multiple-use concept. From recent literature, we even
have doubts about many resource managers (including
those in the Forest Service). There is always the
tendency of single-use proponents to push for lands
dedicated to their pet use and then regard remaining
multiple use lands as fair game for future dedications.
Perhaps it is simply time to admit that multiple use is
not politically feasible!

Our proposal for transfer of federal forest land to
states will probably seem very radical to many people.
However, in terms of our system of government,
certainly it is not as radical as the original formation
and configuration of the National Forest System
Federal government stewardship of public lands was
essential in this country's history in that it provided
for conservation of some very valuable assets when
states were unable to do so. However, it seems that
this role is now logically at its end point for those
lands used for commodity production (i.e., multiple-
use lands). Instead, we find now that federal
stewardship is not on the cutting edge and in fact
poses a barrier to advancement of regional economic
and social development. In fact, because of lack of
management and resulting poor health, many of these
forests now pose extreme hazard to people and
property because of increasing fire hazard.  We need
to somehow break the gridlock currently strangling
our NFS and we need to improve productivity (and
associated health) of our public lands (see Figure 1).

As noted above, until very recently we have been
strong advocates of working within existing
institutional arrangements. However, it appears that
we are in an era of acceptance by the electorate of
considerable institutional change with the primary
goal to eliminate deficits in the federal budget and
perhaps reduce federal government influence on
people’s lives. We offer this proposal in that spirit,
readily acknowledging that change of this magnitude
will be accomplished only with great difficulty.

State ownership initiative
Reading in the area of public policy literature led

us to see a path out of the quagmire. Alice M. Rivlin
published a book in 1992 entitled Reviving the
American Dream: The Economy, the States & the
Federal Government (The Brookings Institution,
Washington, D.C., 196 pp.) that provides a possible 
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• A deplorable lack of forest management that has contributed to failing health of forest stands in many parts of the country.
• We continue to waste our natural endowment and rely increasingly on other countries to meet our high demands for forest products.
• Because of a serious lack of appreciation of the role of natural resources in regional economic and social development in American

society, environmental groups have been able to convince most people that federal lands are not needed for commodity production and
that they can serve as a pool of resources to be devoted to one use—preservation as ecosystems to maximize diversity.

• Many regions of the country have not developed economically and socially as well as they might, because the federal government
owns a large proportion of the land. Multiple use management of federal forests currently appears to be unworkable in our society.

• Federal stewardship is not on the cutting edge and poses a barrier to advancement of regional economic and social development. In
fact, because of lack of management and resulting poor health, many of these forests now pose extreme hazard to people and property
because of increasing fire hazard.

• Because of continuing federal budget deficits, enormous federal debt, and large funding needs for human development programs, it is
quite apparent that in the foreseeable future the federal government will not adequately fund even necessary custodial services (e.g.,
fire control).

• It is apparent that the Forest Service has largely become unconcerned with economic development, even at the national level.
• Federal land management agencies fail to emphasize local and regional economic and social conditions.
• Some natural resource legislation has led to the frittering away of large sums of federal funds in land use planning and legal

proceedings that could have been better allocated to on-ground management.

Figure 1. Examples of growing entanglement of federal land management.

solution to the current gridlock in public land
management. Dr. Rivlin was the first director of the
Congressional Budget Office and currently serves as 
Director, Office of Management and Budget,
Executive Office of the President. Although Rivlin did
not focus specifically on public lands, her
prescriptions could provide solutions to the problems
posed above, as suggested by a summary quotation
from the jacket of this book:

“Under her plan, the federal government would
eliminate most of its programs in education,
housing, highways, social services, economic
development, and job training, enabling it to move
the federal budget from deficit toward a surplus.
States would pick up these responsibilities, carrying
out a ‘productivity agenda’ to revitalize the
American economy.”

Rivlin elsewhere suggests a system of shared taxes
among states to pay for these new responsibilities.
This suggestion is closely modeled on arrangements
successfully used in Germany over an extended
period.

Basically the Rivlin approach applied to federal
forest lands leads to transfer of these productive assets
to the states. We believe such a transfer could lead to
improved forest management in this country. For one
thing, there is a higher likelihood that states would
invest more funding in managing forest lands because
benefits flow, more directly to the states than to the
nation as a whole. Also economic benefits likely will
be larger because states are more likely to allocate
more land to increase economic development than has
the federal government. This assertion is based on
observations of forest management at the state level in
various parts of the country. In addition, various

innovative financing schemes and partnerships in
forest resource management have been instituted by
state governments.

It should be emphasized that this proposal does not
flow from the “sagebrush rebellion,” “county
supremacy,” “Wise Use,” or the right wing states
rights movements, which we do not support. Rather,
our proposal is a pragmatic way to solve a serious
public policy dilemma and offered in the spirit of
increasing the cost- effectiveness of government in
reaching public goals.

Our proposal flows from very serious concerns
regarding public forest land:
(1) largely because of a lack of funds, a lower level of

forest management has been practiced than
desirable in the pursuit of public objectives. This
lack of investment over a long period of time has
resulted in degradation of some very important
public assets;

(2) a lack of emphasis on local and regional economic
and social conditions by federal land management
agencies;

(3) because of a serious lack of appreciation of the
role of natural resources in regional economic and
social development among the Americans,
environmental groups have been able to convince
most American people that federal lands are not
needed for commodity production and can serve as
a pool of resources to be devoted to one use—
preservation as ecosystems to maximize diversity.
This notion is fallacious and fails to recognize the
importance of natural resources to employment
and income generation.
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(4) many regions of the country have not developed
economically and socially as well as they might, if
the federal government was not such a dominant
landowner.
The level of forest management practiced on

national forests has never been very high, particularly
compared to industrial forest lands. In fact, it is likely
that on average state governments currently practice a
higher level of forest management than the Forest
Service. State forest management tends to focus a
great deal more on local concerns, particularly relating
to economic growth and development.

Strength of state programs for protection,
management, and use of forest resources can be
illustrated rather simply. Examples of important
initiatives by selected states are summarized
succinctly in Figure 2. States included are a
reasonable (though non-random) sample of the 50
states. Both knowledge of the authors of this article,
and an attempt at widespread geographic distribution
played parts in selection. Taken together, these
examples illustrate major competence and initiative by
states. This pattern of state competence and initiative,
and increasing federal embroilment, has amounted to a
sea change in relations between levels of government.

 There has been a major change in relations
between states and the federal government in forest
resource matters over a period of about two decades.
The Forest Service was historically the lead agency
for all of U.S. forest resource management and
protection. A great deal of its activity over decades
served as a model for other organizations, both public
and private. In part, this role as model was simply by
example. In another major part, it was by aid (both
technical and financial) to states and other entities. As
historian William G. Robbins (American Forestry: A
History of National, State, and Private Cooperation.
University of Nebraska Press, 1985) put it, “ . . . 
[cooperative efforts and support of state activities
came to encompass] virtually every arena of interest to
forest owners and industrial processors.” All principal
branches of the Forest Service took part in this role as
model. The state and private forestry branch was and
is the direct link for most technical and funding
assistance to states and other entities. The research
branch provides much essential information of many
types. Management of national forests long provided a
useful model by example. Being frequently better
staffed and equipped than state and county forest
management agencies, national forests provided a
model, goal or target of aspiration. This pattern,

particularly that of model by example for national
forests, has in the past decade or two been seriously
obscured. Controversies appear to spring up in
national forests almost nationwide, that mayor may
not have strong connection to particular locations.
Effects have been serious as discussed elsewhere in
this paper.

Federal investments unlikely
Forest management and silvicultural research

provide the knowledge base for a much higher  level
of production if adequate investment is provided. A
major problem with the National Forest System is that
it is highly unlikely that the Federal Government will
ever provide anywhere near this level of investment,
even if public opinion permitted a more intensive level
of forest management. Because of continuing federal
budget deficits, enormous federal debt, and large
funding needs for human development programs, it is
quite apparent that in the foreseeable future the federal
government will not adequately fund even necessary
custodial services (e.g., fire control), as is apparent in
our National Parks. It is even less likely to fund
investment needed to practice forest management
adequately from the standpoint of the  economic
system, the social system or even the  ecological
system. This is indeed ironic, given current emphasis
on ecosystem management.

 Increased investment for federal forest
management undoubtedly could be justified on many
national forest lands on the basis of increased timber
prices alone. However, a more important reason is the
increased quantity and quality of priced and nonpriced
goods and services that can be produced if forest
management is intensified using the best practices
known to forest management. On the other hand, there
is no doubt that prevailing public opinion is
overwhelmingly against commodity production on
national forest lands. In fact, public opinion seems
strongly against the federal government being
involved in producing any commodity traded in the
market system. In part, this public opinion can be
ascribed to the tremendous public relations campaigns
of major environmental groups and lack of
understanding of the economic importance of natural
resources on the part of a largely urbanized
population.

Also, recently the political climate in this country
has shifted to the point where a considerable part of
the electorate have taken a strident position against
federal government involvement in most areas of life, 
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California
•  Organization of partnerships among diverse owners for mutually-agreed, reasonably compatible management of large blocks of land.

Massachusetts
•  Successful development of cutting-practice regulations that have allowed an increasing harvest of timber to occur in careful manner in a very
intensively suburbanized state. This has occurred with reasonable harmony among harvesters and residents.

Michigan
•  Management planning for large State Forest system focuses directly on separating uses and users to prevent unnecessary conflicts.
•  Created a new investment oriented financing mechanism to finance improved management for timber on carefully selected parts of State Forests.
•  Governor’s target industry program for forest resources and industries was one of a considerable number of factors that led to a 25-percent decrease
in the state’s dependence on the recession-prone automobile industry.

Minnesota
•  Impending expansion of carefully planned timber harvests on State Forests.
•  Impending strengthening of already - good technical assistance to nonindustrial private forest owners.
•  Considerable success in fostering agreement among stakeholders via roundtables. 
•  Forest products industry currently state's fastest growing industrial sector (twice the rate of the overall quite healthy state economy).

Missouri
•  Brought about notable improvement in its resource management programs for forests, wildlife, and fisheries by dedicating a fixed percentage of the
general sales tax to such management.

Montana
•  Has developed very effective methods for assessing compliance with best management practices on all types of forest ownership.

North Carolina
•  Very strong and well-financed forestry extension program providing effective technical assistance to both forest owners and modest-size forest
products firms.

South Dakota
•  Successfully manages Custer State Park in the Black Hills for a wide range of purposes/uses including many kinds of recreation activities, wildlife,
and timber. Partial geographic separation and skilled application of relatively light-handed timber management/harvest have made this range of uses
compatible.
•  The large size of Custer State Park undoubtedly helps. So does open character of ponderosa pine stands (removal of some trees causes little or no
change in appearance). There is also the matter of the relative isolation of Black Hills. But the basic idea is probably doable elsewhere. Evidence:
Algonquin Provincial Park in Ontario is managed much the same way with entirely different forest types within 140 miles of an extremely large
population (Toronto, etc.) and with what looks like about half the cottages in the world around western and southern edges (Muskoka), as well as
numerous resorts.

Virginia
•  Generally acknowledged “best-tied together” package of technical assistance and financial incentives for nonindustrial private forest owners
(common delivery system for both in essence).
•  Encouragement of landowners to follow best management practices for water quality. Very effectively uses low-cost incentives first. High-cost
regulatory arrangements are limited to the relatively few situations where incentives fail to prevent serious difficulties. (Amounts to pattern-setting
cost-effective approach to aspects of environmental protection).

Washington
•  Intensive management of timber resources of state public lands for purpose of helping to adequately finance the public school system.
•  Outstanding early example of fostering agreement among resource stakeholders via the Washington timber-fish-wildlife agreement.

Wisconsin
•  Highly effective management of county-owned forests. State provides direct help in terms of both technical guidance and part of funding.
•  County forests are especially important in this state since that's where tax reverted land went by provision of state constitution.
•  Wisconsin’s historically large forest products industry is sharing in the growth noted previously for Minnesota and Michigan, its Lake States
neighbors.

Figure 2. Selected examples of effective and innovative state programs for forest resources.

except national defense and law enforcement. Hence,
current public opinion of natural resources reflects
these significant changes and it is unlikely that the
national forests will even again be as important for
commodity production as they were during the period
of 1950 to 1975 (not that we consider a return of that
situation desirable). To a certain extent during that
period NFS lands served to provide timber to meet
needs as seriously overcut private lands regenerated
and recovered.

Although much of the American public has been
convinced that forests (and especially public forests)
and perhaps even natural resources in general, are
largely irrelevant to the economy, they believe they
are extremely important to the integrity of the global

ecological system. It is assumed that materials will
always be available from elsewhere. This is a major
influence leading to a higher level of imports. A
similar trend has occurred with minerals and
petroleum.  However, although national forests may
make minor direct contributions to national income,
these lands often provide an important economic base
to communities and regions, particularly in the West.
Given the nation’s needs for both commodities,
services and environmental protection, it is essential
that more managerial attention (and funding) be given
to public forest lands. Also, it is important to increase
exports and decrease imports (e.g., wood from rain
forests of South America and Asia) in order to
improve the nation's trade position.
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Bias against forest management
Some environmental groups in conjunction with

certain segments of the media have been able to turn
the American people against forest management
practices needed to sustain many forest types,
especially clearcutting (and, more generally, even-
aged management) and to a lesser extent, prescribed
burning. Clearcutting particularly has been attacked in
an aggressive way. It is evident that there have been
numerous cases of forest malpractice over the years,
both in Forest Service and other ownerships.
However, these environmental groups would have the
public believe that clearcutting is never appropriate
and some of the more radical even maintain that
prescribed fire should never be used. In contrast,
however, natural fires are acceptable to them and in
fact should be allowed to proceed without
intervention. Because of lack of fire and cutting, many
areas of the country, particularly the intermountain
West, have reached a condition extremely hazardous
to human life and property. Since the lands are in
federal ownership, the local people, who bear the
largest risks, have little influence on how the forests
are managed.

Costs of taking these extreme positions on forest
management are largely hidden from the American
people. High costs of these radical environmental
policies are reflected in higher costs of living in this
country. For example, the higher cost of wood
materials (e.g., lumber, waferboard, etc.) are included
in the cost of a house. Higher costs of containers (e.g.,
boxes) reflect higher raw material costs. Higher
newspaper prices reflect higher costs of newsprint.
Although most of this is imported from Canada,
similar public pressures are found there but with less
entangling results. The Canadian political and legal
systems seem more capable of resisting ill-guided
pressures. Higher materials costs are reflected not
only in higher living costs, but also in expanding trade
deficits. Also, higher living costs increase the
concentration of income and wealth toward the top.
This perverse redistribution of income and wealth
occurs because shelter, containers and paper are
needed by everyone regardless of income level
(although perhaps not the same quantity and quality).
Finally, the increasing costs of life and property
losses by wildfire should be recognized.

Many important managerial needs are neglected
on the national forests because the Forest Service
necessarily has a national focus and cannot fulfill
regional and local needs or exploit regional

opportunities. Also, it is apparent that the Forest
Service has largely lost any concern with economic
development, even at the national level. The agency is
now dominated by ecological concerns. It is well
recognized that the dominant position of the Forest
Service as a landowner in many western states has
had the effect of inhibiting economic development.
People living in these areas feel they have less
influence over their area’s future than residents in
regions having more balanced land ownership
distribution.

Complicated federal planning procedures
Planning processes for National Forests are

extremely complex with numerous opportunities for
appeals and legal objections built in via the National
Forest Management Act. This was not the intent of
NFMA’s chief sponsor, Senator Hubert Humphrey of
Minnesota. He stated succinctly at the Society of
American Foresters (SAF) meeting in 1975 that the
purpose of this federal legislation was “ . . .  to get
forestry out of the courts, and into the woods.” The
effect has been exactly the opposite with “ . . . 
caution piled on caution, and delay piled on delay . . .
” as a retired deputy chief for research recently put it
(Robert E. Buckman. 1995. The President’s forest
plan: no direction without consensus. Journal of
Forestry 93(7):8-9). Were he still alive, the notably
pragmatic Senator Humphrey might well now favor
repeal of his own handiwork.

Planning processes for State Forests are
substantially simpler in many (if not all) states. They
can focus more directly on helping to decide on
primary purposes of management of parts of a given
state forest, thereby giving management a more stable
sense of direction. They are not subject to NFMA,
and so do not have the appeal processes and
opportunities for statue-based legal objections in most
states. These are major advantages in terms of
efficient and cost-effective management.

This is illustrated by an apocryphal-sounding but
apparently true story from the state where we were
both formerly located. Location of a new medium
density fiberboard plant was being considered by a
forest products firm and an associated investor. The
location first seriously considered was on the western
(or Lake Michigan) side of lower peninsula Michigan
in a town already having a relatively new major
sawmill and a still slightly newer pole-treating plant.
A major part of raw material supply would come from
red pine plantations dating from the Civilian
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Conservation Corps in the 1930s. These plantations
are located in part on the Pere Marquette State Forest
and a larger part on the Huron-Manistee National
Forest. Growth is entirely adequate to sustain the
modest increase in harvest that this proposed new
plant would involve. The whole idea was also quite in
harmony with Governor-led efforts to diversify the
state economy.

The forest products firm and the associated
investor sought some degree of assurance of actual
raw material availability. The state resources agency
produced within one day a letter stating that were the
plant located their State Forest timber sale offerings
would be increased by the State Forest’s area-
determined proportionate-share of the proposed
plant’s total raw material requirements. This was over
the signature of Michael D. Moore, then deputy
director in charge of all state resource management
activities. He subsequently served as director of the
large umbrella agency in which all state resource
management activities are located. After much
prodding by members of Congress and others, the
National Forest finally estimated that it would require
three years for them to complete revision of their
NFMA-guided management plan in order to give
similar assurance.

The final result (involving a different industrial
firm) has been in effect to move the medium density
fiberboard plant about 150 miles further north to
substantially lessen dependence on National Forests.
It is currently under construction just north of the
international bridge in the two-nation community of
Sault Sainte Marie. It seems likely that various parts
of its raw material will come from both sides of the
bridge.

Implementation of ownership transfers
Our proposal presupposes that before public forest

lands are transferred to states, lands truly having
national significance would be transferred to the NPS
or the FWS, including possibly the entire federal
wilderness system. Our rationale in making this
recommendation is that if recreational (including all
types from wilderness camping to highly developed
activities), aesthetic and spiritual goals are most
appropriate, then the NPS would seem to be the
appropriate management agency at the federal level.
Those lands more appropriately managed as wildlife
refuges should be transferred to the FWS. Of course,
those lands not truly having national significance
should be transferred to states (or perhaps even to a

lower governmental level).
Various matters relating to implementation of land

transfers to states are shown in Figure 3. Of course, if
our recommendation were to be implemented it is
essential that the NPS and the FWS be funded more
adequately than currently. Conditions of the National
Parks are in a definite downward spiral. Increased
funding would be possible if funding for the national
forest system was eliminated from the federal budget
and a portion reallocated to the newly organized NPS
and FWS.

Another transition problem relates to wildland fire
control. The Forest Service and other federal land
management agencies assume much of this
responsibility, especially in the West. There is no
doubt that the Forest Service has excelled in fire
control over the years. Although it is true that much
can be accomplished by the states, especially as they
have formed cooperative compacts with other states
(and, in some cases, with Canadian provinces), those
efforts may not be sufficient in some cases of extreme
catastrophe.

Many readers may conclude that implementation
of this transfer of federal forest land to the states
would prove disastrous to environmental protection
and biodiversity. However, federal environmental
laws (e.g., the ESA) apply to state lands as well as
federal. Also, states in many cases have enacted
impressive environmental laws of their own (some of
which are even more restrictive than federal law).
There is no reason to expect a diminution in
environmental protection. In fact, it is possible that
environmental protection will improve since local
people often have a more effective voice regarding
state management and are more threatened by a lack
of environmental protection. In addition,
environmental groups have highly effective state-level
groups to interact with state government. On the
positive side, transferring federal forest lands to the
states eliminates a great deal of needless federal
spending as well as likely improving management.

At first it might appear unlikely that the states can
better fund forest management than the federal
government. Although perhaps not possible in all
geographic areas, it seems likely that states will invest
more than by the federal government because:
(1) in many cases states already have forestry services

that can assume much of the task of providing
management to transferred lands;
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• Determining National Significance - National significance needs to be evaluated largely by the executive and legislative branches of
government and is inherently a political decision. It is true, however, that much information needed in making allocation decisions
would have to come from federal resource management agencies. Transfer of lands truly having national significance to the NPS or the
FWS insures that national objectives will still be pursued. National significance can change over time so there needs to be an ongoing
reevaluation of lands in the National Park, Wilderness and Wildlife Refuge Systems. If lands deemed not to have national significance
are refused by states, they could be taken to not even have significance to the states. In those cases, perhaps they should be sold to the
private sector.

• Transfer process - Probably the most reasonable way to handle the land transfer is to set a time limit during which specific areas could
be transferred to the NPS or FWS by acts of Congress before being transferred to states. Another possible way would be to handle the
issue as the military base closure issue has been handled (i.e., have a task force develop a list of lands to be transferred to NPS that
could not be modified by Congress, only approved or disapproved as a group). Undoubtedly this process would be contentious and
accompanied by much political bargaining.

• Wildland fire control - If the majority of the NFS lands were transferred to states, it would be necessary that state fire control
organizations be greatly strengthened. Presumably the federal government would have to maintain fire control capability to protect
lands it would retain because they have national significance. Since these lands would be managed by the NPS and FWS, one
alternative would be to lodge the fire control agency in the Interior Department. Undoubtedly it would be necessary that states expand
and upgrade their fire control organizations as their land ownership expands. It is clear that compacts between states and the federal
government could provide protection at minimum cost. On the other hand, possibly the federal government should maintain the
current fire control function in the Forest Service as a separate branch of that agency. A third alternative is to merge the fire control
organization into a reorganized Federal Emergency Management Agency. This makes a lot of sense because much of the equipment
and manpower could be used other types of disaster as well.

• Funding matters associated with land transfer - The question as to whether any state payments to the federal government should be
made for the transferred lands is a difficult one. Although the federal government does not maintain a capital budget, asset values
could be developed using commonly accepted valuation procedures. However, it is not likely that states would be able or willing to
pay such amounts. We believe that a transfer without funding (a land grant or “block grant” of a sort) or merely symbolic amounts
would be appropriate if we wish to see our public lands used to achieve public goals more fully than has occurred in the recent past.

Figure 3. Some matters of implementing land transfer to states.

(2) states have more of an economic development
goal for forest management than the federal
government;

(3) states have developed innovative private-public
cooperative schemes to increase investment in
forest management (e.g., states are willing to float
bond issues to fund forestry improvements);

(4) both commodity production programs and
recreation programs will return revenues to state
treasuries. As a part of this move perhaps a great
deal of “below cost” recreation will be
appropriately priced.

(5) although state publics are not more knowledgeable
or supportive of multiple use than the national
public, there is more acceptance of zoning of
forest land for best use ( or key use), including
commodity production.
We are quite aware that our suggestion goes

against observations by an eminent person whom we
greatly admire and respect. Marion Clawson, long
associated with Resources for the Future, has been a
career-long pioneer in an effort to use rational
analysis to guide resource management. He was
recently interviewed on the landmark occasion of his
ninetieth birthday. Among other observations, he
stated “There’s a long history of states managing

state-owned land. And pretty nearly all of it is bad . . .
” (Old Timber and New recomme Growth: An
interview with Marion Clawson. Resources: A
newsletter of Resources for the Future, Fall 1995, no.
121, pp. 6-9.)

We respectfully suggest that our nation and
Marion Clawson’s observations deal with different
eras. The difference between eras is that state
resource management has greatly improved (as
illustrated in Figure 2), while federal resource
management has become enormously entangled.

In contrast to many current proposals of granting
the states responsibilities and resources to meet public
needs, this proposal makes a great deal of sense in
that land resources are local resources, are
immovable, and are spatially priced. Therefore,
regardless of ownership and management, these assets
inherently have a local character. Concerns and
objectives of the local population should always carry
greater weight than those of more distant people. By
transferring these assets they can be more efficiently
managed to pursue social objectives. Also, after lands
are transferred to the states, one would expect that
continuing reevaluations of the need to retain lands in
the state systems would have to be conducted. It
would be expected that some lands would be
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transferred eventually to the private sector just as one
would expect that some private lands would be
purchased for the NPS or the FWS when they are
recognized as having national significance. Of course,
any lands eventually transferred to the private sector
should be sold at market price and the funds returned
to the federal government. States would still have
incentive to transfer lands to the private sector
because in so doing the local tax base could expand
and they could save costs of administering lands
inappropriate to the public purpose. 

The Forest Service could then be reorganized with
its remaining main functions, research, extension
(state and private) services and possibly a fire control
branch. These functions should be carried out largely
with a focus on national needs, as is currently the
case. Very likely many extension activities are already
being carried out by the states (in cooperation with
the federal government). Therefore, perhaps serious
budget cuts would be justified in this area as well.
However, given the lack of a knowledge base
regarding the ecological system and its
interrelationships with the economic and social
systems, the Forest Service research program should
be greatly expanded.

Forest management has never reached the full
potential in this country on federal public lands.
Perhaps the transfer of federal commercial
timberlands to the states will result finally in the
introduction of economically justified intensive forest
management in this country and hence reduce the
waste of our natural endowment.
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Resource-based Target Industry Efforts 
for Community Development

Six articles dealing with this topic range from an
important concept concerning appropriate focus for
deliberate development efforts to two articles
discussing deliberate development efforts related to
forest-based sectors in the Lake States.

The first article “The path to prosperity” is the
best single discussion of the important distinction
between economic base and local market economy.
Understanding of that distinction can help to focus on
sectors and actions that will expand the economic
base (in contrast to sectors that are essentially more or
less fancy forms of taking in each other's laundry). A
longer form of the article included here was prepared
by a high-level Task Force for a Long-Term
Economic Strategy for Michigan. This occurred in the
early 1980s as part of transition from the
administration of Governor William G. Milliken to
the administration of Governor James J. Blanchard.
Primary author is known to have been Douglas Ross
who was subsequently director of the state
Department of Commerce in the Blanchard
administration. He had major lead responsibility for
the overall Governor’s target industry program which
was the focus of efforts toward economic
development and diversification. Douglas Ross is a
graduate of the London School of Economics, was at
one time a member of the staff of U.S. Senator
Millard Tydings of Maryland, and then was State
Senator representing a recognizably  intellectual part
of the Detroit suburbs. He was frequently interviewed
by The New York Times as part of its coverage of
efforts to dig the “Industrial Crescent” out of an
extremely serious industrial recession in the early and
mid 1980s.

The second and third articles provide strategic
sense-of-direction for development efforts in resource
sectors in Canada. The second article by Alan M.
Rugman and Joseph D’Cruz is notable for a
combination of what it says and who said it. Several
resource sectors are discussed as crucial parts of
Canadian strategies for international competitiveness.
The point is made that these sectors should be
deliberately fostered. Overall parallels to the target
industry program mentioned above are striking
although the term is not used. The authors are
professors of general business management in a major
metropolitan-area university, specifically the

University of Toronto. The third article by Romain
Jacques and G. Alex Fraser is an analysis of the forest
sector's contribution to the Canadian economy.
Accepted analytical methods were used. These
methods both avoid double-counting and do take
account of indirect and induced economic effects
caused by activities in the forest sector.

The fourth article by Edward M. Bilek and Jeffrey
C. Stier makes the important point that from early
1990s onward the U.S. Midwest seemed likely to do
better than the national average in quite a number of
industrial sectors. Lake States forest resources and
industries were one such sector. This analysis
parallels for a U. S. region the Rugman-D’Cruz
analysis for Canada at national level. The authors are
resource economists associated with the forest
resources program at University of Wisconsin-
Madison.

The fifth article is a resource-related example of
benefits of a relatively diverse economic base, and
some resource-related suggestions for working toward
such a base in communities with requisite assets.
Specifically, this article describes community and
social benefits of having both the tourism and forest
products sectors in the same communities to the
extent feasible. A combination of natural and cultural
assets appear necessary for this to occur. Community
leadership of cooperative and encompassing kind is
especially important. The first two named authors of
this book wrote this article.

The sixth article measures economic contributions
of Lake States forest resources and industries. It does
so by methods that parallel those used by Jacques and
Fraser to measure such contributions at national level
in Canada. This article then describes efforts to foster
such contributions via the Governor’s target industry
program in Michigan. Authorship is the same as the
preceding article with addition of a colleague and
protege in the forest resources unit in Michigan
Department of Natural Resources.  

The final article is to a degree parallel to the fifth
article.  Both discuss compatibility of recreation and
timber activities.  The final article discusses
sustainable forest management in Algonquin
Provincial Park, pointing out that it is considered the
“jewel” of Ontario’s park system, while also
supporting a thriving forest industry in adjacent 
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communities.  The author is general manager of the
Algonquin Forestry Authority.
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The Path to Prosperity
Findings and Recommendations of the Task
Force for a Long-term Economic Strategy for
Michigan

Office of the Governor, Michigan

Explanatory Note
Clear understanding of an important distinction is

crucial to efforts to deliberately foster economic growth.
The distinction is between economic base and local market
economy. 

The economic base of a state or other geographic
region is the part of the economy that involves sale of
products and services to people and organizations outside
the state or region. The local market economy involves
transactions wholly within the state or region. To refer to
one as “new money” and the other as “taking in each
other’s laundry” is a bit glib. But it does suggest why focus
on the economic base is crucial to fostering net economic
growth of the state or region.

This important distinction was discussed unusually
clearly and completely in The Path to Prosperity. This
report was prepared by a high-level Task Force for a Long-
term Economic Strategy for Michigan in the early 1980s. It
was prepared at a time of extremely serious economic and
fiscal difficulties rooted in a severe slump in heavy
industries found disproportionately in a multistate (and one
Canadian province) region termed “the Industrial Crescent”
spanning a major part of the Great Lakes region. Additions
to the economic base were urgently needed.

Two parts of The Path to Prosperity follow. The first is
a part of the preface which provides useful context. The
second is Chapter 2 which discusses the distinction
between economic base and local market economy. (Some
readers would find the complete 120-page report
interesting. Considerations of space, however, limit us here
to the portions most directly germane to the thrust of this
chapter.)

*********

Preface
The Task Force for a Long-term Economic

Strategy for Michigan was born of the belief that an
effective long-term prescription for a public problem
must begin with an objective diagnosis of that
problem.

Despite more than a decade of continuous and
often acrimonious argument over who is to blame for
Michigan’s apparent economic decline and what
should be done about it, no comprehensive diagnosis
of the state’s economic ills exists. No description has
been done of what changes actually occurred in the
state’s economy over the past 15 years. No analysis

has been completed of what caused these changes.
The Task Force was initiated in the fall of 1983 to fill
this void in the hope of generating a diagnosis on
which to build a long-term economic development
policy for Michigan’s future prosperity.

To be objective and credible, this diagnosis of
Michigan’s economy required insulation from the
understandable prejudices of those who have
fashioned existing economic policies. It needed
protection from the predictably shorter-term
perspective of those whose first priority is managing
the persistent crises that dominate the daily agendas
of all governments.

In its search for a setting where objectivity could
best be protected against partisan pressures and
quality defended against the demands of politically
prescribed deadlines, state government turned to
Michigan’s three major research universities.
President Harold Shapiro of the University of
Michigan graciously agreed to house the Task Force
in Ann Arbor, provide the funds for its daily
operations, and donate the services of several of the
university’s fine economists and political scientists.
President David Adamany of Wayne State University
and President Cecil Mackey of Michigan State
University also contributed generously to the Task
Force with  additional economists and supportive
services from their respective institutions.

Chapter 2
A Look at Michigan’s Economic Engine

Michigan’s economy currently provides jobs for
nearly 4 million people. Some are self-employed but
most work in one of the state’s approximately
150,000 businesses.l As in other states, most of these
jobs are in retail trade, services, and government. In
fact, three out of every four jobs in the state are in the
nonmanufacturing sector, with retail trade leading the
way. (See Exhibits 2-1 and 2-2.)

But while nonmanufacturing jobs predominate,
nearly one million people—25 percent of the 1984
work force—work in Michigan’s manufacturing
industries, well above the national average. Indeed,
Michigan has one of the largest manufacturing work
forces in the nation. Furthermore, more than half of
these one million men and women, a number
estimated at 550,000, work in auto companies or in
manufacturing firms supplying the auto industry.2
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Exhibit 2-1
Distribution of Employment in Michigan 1984

Source:  Michigan Employment Security Commission.

Michigan’s “Economic Base”: 
Engine of the State’s Economy

Broadly speaking, there are two parts to
Michigan’s economy. One primarily produces
goods and from the state to other states or to
other countries. The other part is involved
primarily in trade within the state. Economists
call the first part the state’s “economic base” and
the  second its “local market economy.” The
crucial difference is that the economic-base
industries bring new money into Michigan by
selling to customers outside the state. By
contrast, the local market economy simply
recirculates that money within the state.

For example, the auto company in Detroit
that sells a car to a woman in Kansas, the
furniture company in Grand Rapids that sells
desks to a company in Texas, and the farmer in
Sanilac County who sells sugar beets to a food
processor in Louisiana are all part of Michigan’s
economic base. So is the parts manufacturer that
sells carburetors to the auto company that made
the car for the woman in Kansas. They all bring
money into the state by selling products to non-
Michigan residents and paying much of the money
they receive to Michigan workers as wages and
salaries.

In addition, a Michigan firm is also part of the
state’s economic base if it sells a product or service to
a Michigan resident who otherwise would have
purchased that product from a non-Michigan firm. By
providing a substitute for an import into the state,
such firms provide the same ultimate benefit as an
exporting firm:  they make the state wealthier.

By contrast, a restaurant or shopping center or
bank located in Michigan that sells a product or

service to a Michigan resident is not bringing money
into the state. Such a business is part of the “local
market economy.” It simply moves dollars from one
Michigan resident—its customer—to another
Michigan resident—its employee. The amount of
money in the state has not been increased, only
recirculated. However, when that same restaurant or
shopping center sells a product or service to a tourist
visiting Michigan, it becomes part of one of our larger
economic-base industries—tourism.

Exhibit 2-2
Michigan’s Largest Sectors 1982 (Thousands of Jobs)
Source: U.S. Department of Commerce, Bureau of Economic Analysis,
Regional Economic Information System, 1982 detailed components of
employment, revised August 1983.

Industries such as retail trade and medical services
are among the largest and fastest growing sources of
jobs in Michigan. They contribute to the quality of
our lives, but they are not part of the economic base.
In fact, these local market activities exist only because
economic-base industries bring money into the state
and pay their employees, who then can afford to buy a
suit from the retail store or to see a doctor for a
checkup. Local market activities compete with one
another for the income ultimately brought into
Michigan by the industries in the economic base.

Thus the ultimate source of jobs in Michigan is
the industries in the state’s economic base. These
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industries generate jobs in three ways. First, they
employ people directly in the production of the goods
and services exported out of Michigan, such as
automobiles and office furniture. Second, they
generate jobs indirectly in the businesses that supply
the parts and services used to produce the exported
goods and services, such as steel or advertising
services. Finally, a large share of the dollars they
bring in from outside Michigan is paid as wages and
salaries to their employees. This creates jobs in
grocery stores, movie theaters, hospitals, and
elsewhere in the local market economy where those
dollars are spent. And some of those dollars are, in
turn, respent in Michigan, creating even more local
market jobs.

Research Finding #1
A state becomes significantly more prosperous in one way

only: by increasing the value of the goods and services that the
industries in its economic base sell, directly or indirectly, outside
the state. This increases the earnings of residents who work for
those industries. As these workers earn more, they have more to
spend, creating more jobs and income in the local market
economy. Therefore, the central focus of  state economic
development policy the expansion of state’s economic base.

The Focus on Manufacturing
Manufacturing firms are not the only industries in

Michigan’s economic base. A number of
nonmanufacturing industries are also included.
Among them are agriculture, tourism, and timber, as
well as those business-related services (advertising,
engineering, data processing) that are sold directly to
concerns outside Michigan or to Michigan firms that
are manufacturing goods for export. But farming and
tourism each account for only approximately 100,000
direct jobs in Michigan,3 compared to one million
jobs for manufacturing, and many business-related
service firms are located in our state primarily
because there are manufacturing firms here to
purchase their services. Manufacturing industries,
therefore, remain the real strength of Michigan’s
economic engine. If we want to understand how that
engine has performed, manufacturing must be our
focus.

The Engine’s Overall Performance: 
Surprising Power

Michigan's economy—indeed any state's
economy—is affected by both temporary changes
caused by the ups and downs of business cycles, and
by more permanent changes in the foundation, or
structure, of the state's economy. Durable goods

manufacturing industries are affected by business
cycles more severely than other industries.
Consequently, because of the dominance of durable
goods industries in Michigan such as autos,
appliances, and furniture, our economy is disrupted
with each swing of the business cycle pendulum. But
this “boom and bust” phenomenon tends to mask
more fundamental changes in the structure of our
economy. To get a clear picture of these underlying
structural changes we need to compare the economy’s
performance at similar points in the business cycles,
such as the peaks in economic activity in 1969 and
1979.

And the picture that does emerge is a surprising
one. To borrow from Mark Twain, the rumors of
Michigan’s economic death have been greatly
exaggerated.

In the 10-year period between 1969 and 1979, a
decade in which Michigan’s industrial base was
perceived by residents and nonresidents alike as
steadily deteriorating, Michigan’s manufacturing
industries actually grew at a rate roughly the same as
the national average. Manufacturing employment
Michigan, which stood at 1.2 million jobs in 1969,
was still running at nearly 1.2 million jobs by 1979, a
performance only slightly below the national
manufacturing job growth of 4 percent during the
same period. (See Exhibit 2-3.)

Moreover, manufacturing earnings in Michigan,
that is, total wages and salaries paid, grew at an
inflation-adjusted rate of nearly 15 percent from 1969
to 1979, the same rate as for the nation as a whole.
(See Exhibit 2-4.)

For the people of Michigan, this strong
performance translated into higher incomes—about 6
percent higher than the national average in both 1969
and 1979. In fact, despite declines due to recessions in
both 1970 and 1974, per capita income in Michigan
remained well above the national average throughout
the 1970's. (See Exhibit 2-5.) 

In short, the widely shared view that Michigan’s
once proud manufacturing base was crumbling during
the 1970's proved false. Michigan remains one of the
nation’s leading manufacturing centers despite the
twin shocks of expensive oil and Japanese
competition.

That’s the good news.
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Exhibit 2-3
Manufacturing Employment in Michigan
(Millions of Jobs)

Source: U.S. Department of Commerce, Bureau of Economic Analysis,
Regional Economic Information System, 1982 detailed components of
employment, revised August 1983.

Exhibit 2-4
Wages And Salaries in Manufacturing
(As a Percentage of 1960 Level)

Source: U.S. Department of Commerce, Bureau of Economic Analysis,
Regional Economic Information System, 1982 detailed components of
personal income, revised August 1983.

Forces of Peril
The disturbing news is that most of Michigan’s

manufacturing industries did not grow as fast in
Michigan as they did in the nation as a whole. In other
words, Michigan’s manufacturers were losing market
share to their competitors between 1969 and 1979.
This loss of competitive position meant that Michigan
workers lost $1.266 billion (in constant 1972 dollars)
in potential new earnings and 134,000 potential new 

Exhibit 2-5
Michigan’s per Capita Disposable Income
(As a Percentage of U.S.)

Source:  Michigan Statistical Abstract, 17th Edition, 1982-1983, pp. 198-
199

jobs to workers in other states during the decade. The
biggest losers in the state were motor vehicles and
nonelectrical machinery. Earnings in these two
industries would have been $425 million and $610
million higher than they actually were, respectively
(again in 1972 dollars), if they had grown as fast in
Michigan as they grew nationally.4

But if declining competitiveness was causing most
of Michigan’s major manufacturing industries to lose
some of their share of national production to other
states, why did Michigan’s overall manufacturing
base appear to grow at virtually the same rate as
manufacturing nationwide between 1969 and 1979?
The answer lies in the mix of industries in Michigan’s
manufacturing base. History dealt Michigan a good
hand. It has a relatively large share of those
manufacturing industries, among them motor vehicles,
nonelectrical machinery, fabricated metals, rubber,
chemicals, and instruments, that were growing faster
nationally than the manufacturing sector as a whole
between 1969 and 1979.5

These two forces—a high growth industry mix
and declining market share—almost exactly offset
each other. Michigan’s advantageous mix of
manufacturing industries meant $1.204 billion more
in earnings for its workers (a positive industry mix
shift) than if its industrial mix had been the same as
for the nation as a whole.

However, Michigan’s declining competitive
position in most of those same industries meant that
the state's workers received $1.266 billion less in
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earnings (a negative competitive shift) than if
Michigan had maintained its national share in these
manufacturing industries. The net result was that
manufacturing earnings in Michigan grew $62 million
less during the decade than would have been the case
if the state’s manufacturing base had grown at the
national average.6  (See Exhibit 2-6.)

Thus, while the overall performance of
Michigan’s manufacturing industries during the
1970's was surprisingly strong, the inescapable
conclusion is that Michigan’s economic base is 

eroding, and this erosion poses a grave threat to our
future.

Research Finding  #2
The industries in Michigan’s manufacturing base demonstrated
surprising strength during the 1970's, measured both in jobs
produced and income. But the good fortune of an advantageous
industrial mix obscured the fact that most of Michigan’s
manufacturing industries were losing their share of national
production to competitors in other states. The future of Michigan’s
economic engine is in peril.

Exhibit 2-6
Michigan Compared to the United States Manufacturing Earnings Change, 1969-1979
(Millions of 1972$)

1 2 3 4 5 6 7 8

Growth if at

Sector
% MI

Growth
% U.S.
Growth

Actual
MI

Growth

U.S.
Sector
Rates

U.S.
Manuf.

Rate
Competitive

Shift
Industry
Mix Shift

Total
Shift

Manufacturing
Nondurable
Durable Goods

14.9
10.7
15.7

15.4
10.2
18.4

1940
231

1710

3206
307

2900

2003
332

1671

-1266
-76

-1190

1204
- 25

1229

-62
- 101

39

Food
Apparel
Fabricated Textiles
Paper
Printing
Chemicals
Petroleum
Tobacco
Rubber
Leather
Lumber
Furniture/Fixtures
Primary Metals
Fabricated Metals
Non-E1ec. Machinery
Electrical Machinery 
Other Transportation Equipment
Motor Vehicles
Ordinance
Steel/Clay/Glass
Instruments
Miscellaneous Manufacturing

9.9
-1.0
28.9
-6.2
-2.9
11.2
15.3

- 99.4
41.3

- 31.6
31.7
12.3

8.1
14.9

3.4
37.7
36.3
21.6

-100.0
21.6
21.5

- 16.0

7.5
5.1

-9.0
16.8
10.9
21.9
34.7
18.4
36.5

- 29.3
47.3

3.6
15.7
28.8
33.0

11. 0
4.7

30.2
-100.0

21.4
49.0

3.0

47
0

57
- 17
- 10

61
5

-1
100
-11
24
26
91

206
71

171
47

1073
- 53

45
22

- 15

36
-1

-18
47
36

118
11

0
88

-11
36

8
177
398
681

50
6

1498
-53
45
51

3

74
4

30
43
50
83

5
0

37
6

12
33

174
212
317

70
20

763
8

32
16
14

11
1

75
-64
-45
-58

-6
-1
12
-1

-12
19

-86
- 192
- 610

121
41

- 425
0
0

-28
-18

- 37
-5

- 48
4

- 15
35

6
0

51
- 16

24
- 25

3
185
364
- 20
- 14
736
- 61

13
35

- 12

- 26
-4
27

- 60
- 60
- 22

0
-1
63

- 17
12
-6

- 82
-7

-247
101

27
311
- 61

13
6

- 30

The competitive shift is computed in millions of 1972 dollars by subtracting column 4 from column 3. The industry mix shift is calculated by subtracting
column 5 from 3.  (Numbers may vary slightly due to rounding off.)

Source: Shift share analysis based on data from U.S. Department of Commerce, Bureau of Economic Analysis, Regional Economic Information System,
1982 detailed components of personal income, revised August 1983.
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Success Amid Failure
Focusing exclusively on the overall average

performance of Michigan’s major industries can
obscure the activity deep within the state’s economy.
A firm-by-firm analysis of Michigan’s manufacturing
base conducted for this study reveals enormous
volatility within each industry.

During the period between 1978 and 1983, the
worst recession in 50 years slashed manufacturing
employment in the state by nearly 330,000 jobs. This
net job decline disguises the fact that, at the same
time, 71,000 new manufacturing jobs were being
created—51,000 from the expansion of existing firms
and another 20,000 from the birth of new firms.
Furthermore, the number of new manufacturing firms
born in the state exceeded the number that went out of
business.7 (See Exhibit 2-7.)

This economic energy is even more dramatic
when the auto industry is excluded from the analysis.
In all other manufacturing industries, nearly 40
percent of continuing firms (i.e., those neither born 

nor closed between 1977 and 1983) actually increased
their employment during this period by an average of
over 50 percent. In business-related service industries,
53 percent of the existing firms grew in size, with
employment rising nearly 70 percent in these
expanding firms—and there were twice as many new
firms as failures.8

The state’s paperboard industry illustrates this
volatility. Examined in the aggregate, this industry
suffered a net employment loss of 1,300 jobs during
the recent recession. Using a firm-by-firm analysis,
however, a more complicated and dynamic picture
emerges.9  Nine Michigan paperboard firms were
forced to layoff a total of 900 workers during the
recession, and two firms went out of business
altogether, causing the loss of another 2,600 jobs. But
at the same time, nine other state paperboard firms
were hiring 2,200 new employees.10

Even in our basic steel industries—to many
people the symbol of a decaying industrial
sector—there was energy and growth. Between mid-

Exhibit 2-7
COMPONENTS OF EMPLOYMENT CHANGE: 1978-1983
(Thousands of Jobs)

Sector Growing Births Declining Deaths Surviving Successors

Food 
Textiles 
Apparel
Wood Products 
Furniture 
Paper 
Printing 
Chemicals 
Petroleum

4.9
0.1
0.5
0.7
2.2
3.5
3.4
4.4
0.2

0.8
0.1
0.1
1.1
0.4
0.2
1.3
0.5
0.0

-  11.2
-    0.3
-    4.5
-    4.9
-    3.4
-    4.0
-    3.6
-    9.0
-    0.4

-  3.3
-  0.1
-  0.8
-  2.0
-  0.7
-  3.3
-  1.4
-  0.3
-  0.1

-  0.9
   0.0
   0.2
-  0.5
   1.2
   0.0
   0.0
-  0.5
   0.0

Nondurable 19.9 4.5 -  41.3 -12.0 -  0.5

Rubber
Leather
Glass
Primary Metal 
Fabricated Metal 
Nonelec. Machinery 
Electrical Machinery 
Auto
Other Transportation 
Instrument 
Miscellaneous

3.5
0.0
0.3
1.5
4.3
9.8
2.1
3.2
4.5
1.7
0.3

1.6
0.0
0.3
1.4
3.6
4.3
0.9
1.2
0.5
0.4
0.8

-  11.5
-    0.4
-    7.2
-  24.5
-  29.8
-  43.6
-    5.2
-182.6
-    3.5
-    4.8
-    3.2

-  2.6
-  0.2
-  1.1
-  2.0
-  7.7
-  4.3
-  1.3
-  1.2
-  2.3
-  0.2
-  0.8

-  0.5
   0.0
-  1.0
-  2.9
-  2.9
-  1.4
   2.0
   0.1
-  0.1
-  0.4
   0.0

Durable 31.2 15.0 -316.3 -23.7 -  7.1

Manufacturing-Total 51.1 19.5 -357.6 -35.7 -  7.6
The period from 1978 to first quarter 1983 was a time of economic contraction. Yet a closer look at job gains and losses on a firm-by-firm basis shows a
more volatile labor market with new firms being created and existing firms expanding even in the face of the recession. Job gains or losses shown by the last
column are in firms that changed their name or branched during this period. (Based on data of U.S. Department of Commerce, Bureau of Economic
Analysis.)

Source: Judy Conner, et al., “Economic Lessons From Longitudinal Data on Michigan Firms,” (unpublished), Institute for Social Research, Ann Arbor,
1984. Study based on MESC ES 202 files.
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1978 and early 1983 the number of steel firms
actually increased by 10 percent. Moreover, 25
percent of the steel companies that stayed in business
increased their employment. In all, the new firms and
the growing firms added 1,300 new jobs, not enough,
certainly, to offset losses in declining steel companies
but enough to raise an important question:  What were
the common characteristics of the expanding steel
companies? The answer is instructive. The new or
expanding steel companies are substantially different
than the declining ones. They are smaller and more
efficient. They produce specialty steel customized to
buyer specifications. They use the most advanced
processing technologies, including reprocessed steel.11

Similar instances of success amid failure can be
found in virtually every Michigan manufacturing
industry. In short, the competitive forces that have
eaten away at many of the industries in Michigan’s
economic base have not prevented growth—even
dramatic growth—in many firms in those same
industries. Any explanation of Michigan’s recent
economic past and future prospects must account for
the fact that, despite the competitive forces that
imperil much of Michigan’s economic base, some
state businesses are able to prosper.

Research Finding #3
Beneath the statewide and industrywide averages there is
remarkable vitality in Michigan’s industries—even in those that
appear to be in painful decline. New firms are being established,
some existing firms are expanding, and new jobs are being created
even as other jobs in similar firms are being lost.

Boom and Bust:
In the Manufacturing Nature of Things

Overlaying the long-term structural changes in
Michigan’s economic base, and sometimes obscuring
their dimensions, are the sharp ups and downs of the
state’s business cycle. 

Michigan typically experiences a more severe
business cycle than any state in the union. This is
because more than 80 percent of Michigan’s
manufacturing activity, 20 percentage points more
than the national average, is in the production of
durable goods—products like automobiles, trucks,
appliances, factory machinery, and office furniture.
Moreover, Michigan’s durable goods manufacturing
is eight times more concentrated in auto production
than is that of the rest of the nation. For example, of
Michigan’s nearly one million manufacturing jobs,
more than 760,000 are in durable goods production.

Roughly 550,000 of these are auto-related, 328,000
involved directly in the production of motor
vehicles.12

Durable goods are expensive and last a long time.
When incomes are falling or interest rates are high,
people hold off buying these products, and
Michigan’s economy goes into a tailspin. On the other
hand, when the national economy begins to pick up
again and all that pent-up demand is released,
Michigan’s economy tends to bounce back quickly.

This boom-and-bust cycle is a familiar fact of life
in Michigan, part of the nature of the durable goods
manufacturing business. The cycle is seen nowhere
better than in the direct correlation between shifts in
auto sales—a mirror of the nation's economic
health— and manufacturing activity in Michigan.
When sales are up, Michigan's manufacturing
economy is up too; when sales go down, the state’s
economy sinks with them. (See Exhibit 2-8.).

Despite these ups and downs, many of Michigan’s
durable goods industries are among the most
economically attractive in the world, bringing large
sums of money into Michigan and providing high
wages for manufacturing workers. However, a natural
consequence of possessing so many durable goods
industries is the state’s hypersensitivity to the
business cycles that appear to be part of the world
economic order.

Furthermore, much of the diversification of
Michigan’s industrial base in the near future is likely
to be in those cycle-sensitive durable goods industries
that account for 80 percent of Michigan’s
manufacturing activity. The development of new
nondurable and nonmanufacturing base industries
employing large numbers of workers will require
some years. All of which adds up to the reality that
Michigan is destined to live with the severe cyclical
swings of a durable-goods-dominated economic base
for the foreseeable future.

Research Findings #4
For the foreseeable future state economic and social policy must
continue to assume sharp business cycles in Michigan as the
natural result of an economic engine dominated by auto
production and other durable goods industries.
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Exhibit 2-8
Manufacturing Employment in Michigan and
Domestic Auto Sales 1958-1985

Source: Joan P. Crary and Saul H. Hymans, “The Michigan Economy in
1984,” Research Seminar in Quantitative Economics, University of
Michigan, November 17, 1983.

Summing the Parts
Despite widespread public fear that Michigan’s
industrial economy is in an advanced stage of
deterioration, a close scrutiny of the facts reveals a
manufacturing-dominated economic engine of
surprising power. No matter how you look at it,
Michigan remains a major world manufacturing
center.  At the same time, new competitive forces are
undermining Michigan’s basic manufacturing
industries and robbing the state of more than 100,000
manufacturing jobs, and, therefore, a substantial
number of local market jobs, that would have been
available if our industries had maintained their share
of national markets throughout the 1970's.13 This loss
competitive position is enough by itself to explain
most of Michigan’s higher-than-national-average
unemployment rate.

However, these competitive forces have not
affected all firms, even those in the same industries,
in the same manner. Some Michigan firms have
flourished in the state’s present economic
environment, while others have contracted or died,
suggesting that factors beyond the environment itself
may be making the difference.

Finally, the state’s economic base continues to be
subject to severe swings of the business cycle, as it
has ever since Michigan became the nation’s auto
capital. The 1979-1982 recession was the most severe
in half a century, for both the state and the nation.  To
date, Michigan appears to be recovering from this last
downturn more rapidly than the nation as a whole,
which is Michigan’s traditional pattern.  For example,

between the depth of the recession in November 1982
and July 1984, employment in Michigan grew by a

much faster 10.1 percent.14  But until the
recovery runs its full course, it will not be
possible to determine the extent to which
structural deterioration has occurred.

Whether we emerge from the present
business cycle with or w1thout any significant
new losses in our existing economic base, it is
clear that forces are operating in the domestic
and international economy that pose a serious
danger to Michigan’s competitive position and
frustrate the kind of growth needed to reduce
our long-term jobless rate, the state’s most
pressing economic problem. To understand
these competitive forces, we must examine
Michigan’s place in the world economy.
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2. Michigan Employment Security Commission. 
3. Michigan Employment Security Commission.
4. Janet Wolfe and John Yinger, “Shift-share Analy-

sis,” (unpublished), based on data from U.S. Department of
Commerce, Bureau of Economic Analysis, Regional
Economic Information System, 1958-1982 detailed
components of personal income and employment, revised,
1983.

5. Ibid.
6. Ibid.
7. Judy Connor, Muriel Converse, Steve Heeringa, and

John Jackson, “Economic Lessons from Longitudinal Data
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12. Michigan Employment Security Commission.
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Canadian Strategies for
International Competitiveness
Alan M. Rugman and Joseph D’cruz

The authors examine the current status of the industrial structure
of Canada and the nature of its international competitiveness-this
in order to make recommendations for government policy and
business strategy which will lead to improvements in the long-
term prospects of Canada.

An Industrial Policy for Canada?
The debate about whether or not Canada should

have an industrial strategy has long raged. There are
almost as many viewpoints about what should be done
as there are studies which purport to examine the
question. However, some common themes recur. One
set of studies favors the operation of free market
forces, and advocates limiting the role of governments
to macroeconomic policies and international relations.
The other set adopts a more interventionist position,
advocating that Canadian governments need to play
an active role in formulating and implementing
industrial strategy.

The most recent large-scale studies about
industrial strategy are those conducted by the
Premier’s Council of the Government of Ontario.1

The bulk of the analytical work to support those
studies adopts a business-strategy orientation. The
argument proceeds from analysis of the changes
taking place in the international competitive envi-
ronment then highlights the key factors that firms in
various industries will need if they are to remain
competitive in the future. We are in fundamental
agreement with much of this work. 

The Premier’s Council Report, however, runs into
difficulty in its prescriptions, which do not follow
logically from its analysis. The Report recommends a
highly interventionist role for the governments of
Canada and Ontario in “high growth and emerging
industries.” It acknowledges that Canada’s current
performance in these industries is mixed at best, with
few successes. The Report goes on to recommend
interventionist strategies in the core industries that
have been the mainstay of the industrial performance
of Canada.

Diagnosis of the Premier’s Council
Canada’s industrial portfolio can be deduced from

the Report of the Premier’s Council of Ontario. It
groups Ontario’s industries into four categories:

(1) resource industries

(2) developed (mature) industries 
(3) high-growth (high-tech) industries
(4) low-wage industries.

In Figure 1, using the concepts of the Premier’s
Council Report, we place these four industries in a
matrix relating labor productivity (measured by value-
added) to the trade balance. The Report defines “trade
balance” as the balance of exports less imports and
“relative labor productivity” as weighted-value-added
per employee.

According to the Report, Ontario’s resource
industries are internationally competitive; they have
the highest value-added and the only surplus among
the four industry groups. Next in relative success
come the mature industries, mainly auto-assembly and
auto-related industries. The least successful industries
are low-wage industries, such as textiles, and high-
growth industries.

Somehow—based on this analysis—the Premier’s
Council concludes that the unsuccessful high-growth
industries should receive sufficient subsidies and
incentives to propel these industries to the quadrant
currently occupied by resource industries. This is the
wrong diagnosis. The remedy will bankrupt the
patient. Using the Premier's Council's own internal
logic, we can see that industrial policy should not
focus exclusively on a relatively uncompetitive and
small sector of Canada’s industrial base. Instead, it
should build upon the existing current success of
Canada’s resource industries.2 This is not to say that
high-growth industries should be ignored in industrial
policy but that their promotion should be more 
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proportionate to the contribution those industries
make to Canada’s industrial mix.

We develop a new and richer methodology to
pursue this analysis of the relative performance of
Canada’s four export industries.

Developing Sustainable Competitive
Advantages

We have used data from the World
Competitiveness Forum to examine the competitive
position of Canada’s industries in the same industrial
sectors used by the Premier’s Council Report.3 These
data allow us to examine the structure, performance
and principal trends in Canada’s industrial portfolios.
Since the ability to compete in the international
marketplace is a prime measure of a country’s
competitiveness, we use export data as the measure of
performance.

Total world exports for all commodities are
allocated to the four industry groups based on 71
industry categories that correspond to the major
industries in which the developed countries trade. All
data are for the period 1982 to 1987. Canada’s
industrial portfolio is constructed on the basis of
export performance of these four groups drawn from
the 71 industries. The industrial portfolio is a
Growth/Share Matrix, analogous to that pioneered by
the Boston Consulting Group to diagnose the business
portfolios of large corporations.

In Figure 2, on the horizontal axis, we show
Canada’s share of world exports, using a reverse axis.
On the vertical axis, we show the rate of growth of
world exports. The four industrial sectors are
Resources, Mature, High-Growth, and Low-Wage
Industries. The circle for each sector is proportional to
the total world exports of those industries during the
1982-87 period. The dotted lines represent the
average values for Canada’s share of world exports
and the weighted average of world growth in exports. 

The conclusions from Figure 2 are clear:
l. Canada’s industrial portfolio is dominated by
Resource Industries and Mature Industries—these
account for over 90 percent of the country's exports. 
2. Canada has a poor market share in High-Growth
Industries—these are mainly the high-tech industries
into which the interventionist school of industrial
policy wishes to direct discretionary government
funding.
3. Canada has an even poorer market position in Low-
Wage Industries, even though these industries have
been growing rapidly because of the reorganization in

the international division of labor that has
accompanied globalization.

Resource Industries—Canada’s Cash Cow?
Resource industries have been the backbone of

Canada’s industrial structure. They have provided the
income and jobs which have led to the high standard
of living that Canadians enjoy. Further, they have
created the wealth which has subsequently been used
to develop other industries.

Canada’s position in these industries is compared
with the share of other major OECD countries in
Figure 3. It is clear that Canada continues to perform
very well in the resource industries. Only the United
States has a stronger market position, which is not
surprising given that the U.S. economy is 10 times the
size of Canada’s and that the United States also has a
rich endowment of natural resources.

Total world exports of resources industries have
declined by 2.3 percent per year during the 1982-87
period. Many factors have been responsible for this
decline—a slowdown in demand due to conservation
measures and increased efficiency of use, substitution
of synthetic products for some natural resources,
development of domestic resources in countries that
were previously net importers and slow growth in
some industrialized markets which are major users of
resources.

Countries that have benefitted from the
exploitation of the petroleum resources in the North
Sea have established substantial positions as exporters
of resources. This is particularly evident in the case of
the U.K. The exports of the Netherlands, another
major beneficiary of North Sea petroleum, have been
included in the “Other E.C.” group.

With the peaking of North Sea production in the
late 1980s, these trends will be reversed. As a
consequence, Canada’s position in resource exports
during the 1990s is likely to be somewhat better. This
should offset most or all of the decline in Canada’s
position that will come about because of competition
from the growth in exports of resources from
developing countries. We reject the argument that
resource industries are being “commoditized.” While
many natural resources are commodities, most of
Canada’s resource industries have value added
resulting from management and marketing skills.

Several important policy considerations follow
from an analysis of Canada’s position in resource
industries. First, it is important to resist the temptation
to treat them as traditional “cash cows” to be 
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harvested, i.e., industries which are operated as net
providers of monies which can then be diverted to the
high-growth industries. To maintain Canada’s
competitive position in the resource industries
reinvestment is essential. If managed properly, with
sufficient reinvestment where appropriate, these

industries are capable of generating export-driven
wealth for Canada well into the twenty-first century.
Premature “harvesting” of these industries risks
destroying this potential future wealth.

Second, consideration has to be given to
development of strategies of downstream vertical
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integration in some of the resource industries. Here
the private interests of the resource companies and the
national interest may appear to diverge. Downstream
integration in resource industries may provide
companies opportunities to develop positions of
sustainable competitive advantage superior to their
current positions in the upstream industry. However,
this could involve investment and job creation in the
host countries to which Canada’s resource industries
currently export. And this may be viewed as less than
desirable by governments who look to these industries
for economic growth and employment creation in
Canada.

However, when a long-term perspective is adopted
by both government and industry, some of these
conflicts disappear. It is in Canada’s national interest
for companies to develop strategies which lead to
long-term prosperity. Thus, downstream vertical
integration in host countries can be seen as beneficial
when it serves to strengthen the long-run viability of
the upstream unit located in Canada.

The Future of Canada’s Mature Industries
The mature industries occupy a position of

considerable significance in Canada’s industrial
portfolio. As shown in Figure 2, they are the largest
single group in the Canadian portfolio. However,
when we examine the position of Canada’s mature
industries in the context of similar industries from
other countries, we conclude that Canada is not a
significant player on the world scene. Figure 4
provides a summary of such an analysis.

Figure 4 reveals that Canada’s mature industries
have relatively small market shares compared with
industries from Germany, Japan and the United
States. Only Sweden and Australia have smaller
shares than Canada. Market shares are particularly
important in some mature industries because of their
relationship to opportunities to develop cost
advantages related to scale and experience. Therefore,
Canada's relatively low market share is a matter of
concern.

Further, a significant portion of the exports of
mature industries are accounted for by the trade in
automotive products between Canada and the United
States.4 If these exports are removed from Figure 4,
Canada’s position in these industries would resemble
that of Australia.

The prescriptive implications for the industries in
this category are difficult. First, it is clearly important
that Canada do all it can to maintain its auto trade

with the United States. The establishment of assembly
plants in Ontario by the Japanese automakers will
help in this regard. However, it is well known that the
auto trade is very sensitive to the Canada-U.S.
exchange rate. Should the Canadian dollar rise much
more above its current levels, the competitiveness of
the Canadian assembly plants relative to those located
in the United States will decline.

Second, in the remaining mature industries, it is
important for Canadian firms to find and develop
market niches where they can establish significant
competitive positions. Given the relatively small size
of the Canadian economy, it is unreasonable to expect
Canadian firms to find many opportunities to establish
strong competitive positions in large product/market

segments that attract the attention of businesses based
in countries with large domestic markets. Instead,
they are more likely to be successful when they find
smaller product/market segments that have been
ignored by those seeking large-scale opportunities.

The Decline of Canada’s Low-Wage
Industries

Low-wage industries have been the target of
industrial development priorities of countries with
large pools of underemployed persons willing to
exchange their labor for whatever wage is available.
The initial success of Japan in implementing an
export-driven strategy of economic growth based on
low-wage industries has been imitated by a number of
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countries with equal, if not greater, success. The
leaders of the Newly Industrializing Economies
(NIEs)—South Korea, Taiwan, Hong Kong and
Singapore—were the first to demonstrate that the
Japanese example could be successfully imitated. Not
only did these countries make major inroads into
international markets first attacked by the Japanese,
they have also succeeded in ousting Japanese
exporters from many of the markets the latter had
captured earlier. The Japanese response has been to
progressively upgrade the knowledge content of the
products they export and simultaneously execute exit
strategies from the initial set of industries that fueled
their economic growth.

Today, the NIEs are beginning to follow the
second wave of Japanese industrial development,
exiting from the low-wage industries that they had
previously targeted and concentrating their attention
on higher value-added industries. As the NIEs exit
from traditional low-wage industries, their place has
been taken by countries from the Third World who
have adopted aggressive export-driven development
strategies. For example, Mexico, Thailand, India and
Malaysia have all adopted versions of the initial
Japanese strategy.

The flood of imports from these low-wage
countries has not taken place without help from
multinationals based in the developed countries. Two
groups of firms are worthy of notice. First, there are
the traders—retailers, wholesalers and companies
involved in the export/import trade. These firms have
aggressively sought opportunities to source low-wage
products from countries that offered the lowest prices
at any given time. As the standards of living and
wages in source countries have risen with the growth
in exports, these traders have progressively shifted
their attention to countries that have offered even
lower prices. These traders have provided the
ingredients for international trade lacking in Third
World countries—knowledge of market trends and
distribution access in the developed countries. They
have also been an important source of capital for
funding production for export.

The other group of companies consists of firms
that manufacture and market complex products such
as automobiles and consumer electronic goods. These
companies have been successful in segmenting their
production systems in such a manner that they are
able to place the labor-intensive parts of their
production in low-wage countries, while retaining the
higher-technology elements in developed countries.

Of course, these firms continue to use the marketing
and distribution networks they have built up in the
developed countries.

The semiconductor industry is an excellent
example of this strategy. The development of
semiconductor technology and the creation of new
products is subject to significant scale economies, as
is the initial production of semiconductor wafers,
which requires expensive clean-room technology. The
global semiconductor manufacturers have retained
these activities in the developed countries as far as
possible. On the other hand, the conversion of wafers
to finished semiconductor products is highly labor-
intensive. This stage of the industry has been largely
shifted to the low-wage developing countries. It is
usually conducted in plants built and operated by the
large multinationals, or in some cases by local firms
with technical and financial assistance from the
multinationals. Many of these intermediate products
are then assembled into final consumer and industrial
products in other developing countries, again because
final assembly is largely a labor-intensive process.

The net outcome of these changes has been a dra-
matic rise in the exports of products of low-wage
industries. As Figure 2 shows, these products have
exhibited the highest rate of growth of all product
categories during the 1982-87 period. Two
simultaneous developments have been responsible for
this trend. First has been the rise in exports from the
low-wage countries described above. Second is the
rapid decline in production and export of such
products in the developed countries. What production
does remain in the developed countries remains
mainly because of extensive protection and subsidies
of selected industries in the OECD countries. Thus,
Canada continues to maintain an uncompetitive textile
and footwear industry because of the willingness of
Canadian governments to afford protection to
segments of these industries.

Figure 5 shows the positions of the developed
countries in low-wage industries during this period.
Most of the OECD countries now have only small
export positions in these industries. The large position
of the group labelled “Other E.C.” is attributable
principally to Italy. Its exports of low-wage products
have shown a remarkable growth in this period, and
now constitutes a significant proportion of the
developed countries’ exports of low-wage products.
Italy has been particularly successful in designing and
producing low-wage products with a high fashion
content.
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Canadian firms in low-wage industries face a
bleak future. The trends we have described constitute
an inexorable process that will continue until these
firms are forced out of business. One recourse that
offers long-term potential is to follow the example of 
the Italians—find ways of developing sophisticated
marketing systems based on the fashion content of
products. Some Canadian operations, particularly in
the province of Quebec, have demonstrated that they
are capable of executing this strategy successfully.
Those who have found fashion-intensive niches and
are able to serve these markets well will survive. For
the remainder, the only other course is to continue to
press governments for protection and subsidies. Their
success in this regard testifies to their skills in
managing their relations with governments. How long
the national interest can be sacrificed for such shelter
is a matter of speculation.

The Deceptive Glamour of High Technology
The prospects of converting a developed economy

with significant dependence on mature and low-wage
industries into a significant high-technology sector
has captured the attention of industrial strategists in
every developed country. On the surface, the
arguments in favor of an industrial strategy based on
progress in these “glamor” industries appears to have 

merit. High-technology industries can provide high-
wage employment for knowledge workers, thereby
contributing to the standard of living of those who are
fortunate enough to possess the required education
and skills. In addition, they appear to offer good
prospects of immunity from imports from the NIEs
and those developing countries that have chosen to
follow export-driven economic-growth strategies.
Finally, high-technology industries have also
exhibited dramatic growth during the last three
decades, and appear to offer continued prospects of
growth in the future. For these reasons, all the OECD
countries have adopted policies of supporting the
growth of high-technology industries—R&D grants
and tax incentives, directed government procurement,
special subsidies, the creation of industrial parks,
support for university-business collaboration and the
like. The extent and variety of support measures for
high-technology industries appears to be limited only
by the imagination of the policymakers. In addition,
because of their crucial role in modern weapons
systems, high-technology industries have been the
beneficiaries of defense-procurement strategies in
countries with large military establishments. Thus, in
addition to the pull of demand from the marketplace,
high-technology industries have had the benefits of
supply push from government on the resource side. 
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The outcomes are so well known that we will not
detail them in this report.

Figure 6 provides a summary of the export
positions of the OECD countries in the high-
technology industries. When interpreting this figure,
we must keep in mind that the export data understate
the growth rates of these industries. Much of the
growth of high-technology industries has been
directed at domestic markets in the large OECD
countries, principally the United States, Germany and
Japan.

The performance of two countries stands out.
First, the United States continues to hold a leading
position in international markets for high-technology
products. A relatively small number of industries
account for the bulk of U.S. exports in high
technology—commercial airliners, large-scale
computers, defense systems and telecommunications
equipment are the major contributors. Second, Japan
has earned a leading position by carefully targeting a
small number of very high-growth industries—
consumer electronics, manufacturing systems, smaller
computers and telecommunications equipment such as
fax machines. World markets for industries targeted
by Japan have been among the fastest growing among
the high-technology industries.

Among the “Other E.C.” countries, France has
shown the best export performance, primarily in
defense systems and other industries related to
defense. The French performance has been achieved
in large measure through massive state subsidies and a
willingness to export to countries that have been
embargoed by other suppliers.

In assessing the appropriateness of a Canadian
industrial strategy based on high technology, we must
keep two sets of considerations in mind. First, most
high-technology industries have developed primarily
in countries where there is a large domestic market for
their products. Initial success in domestic markets is
often a necessary precondition for success in export
markets. There are very few examples of high-
technology firms that have based their initial success
on sales to export markets. High-technology products
require intensive interactions between producers and
customers in the early stages of their development. In
many cases, these products are developed through
collaborative arrangements between suppliers and
their leading customers, with the customers providing
valuable feedback and testing while the product is
under development. Thus, it is not surprising that the
large OECD countries—the United States, Germany,
Japan, the U.K. and France—are the leaders by far in
exports of high-technology products.
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Second, the large-scale efforts of all OECD
countries to encourage the growth of their high-
technology sectors have raised the development stakes
considerably. High-technology industries have
become the battlegrounds for national treasuries
rather than arenas in which firms use their own
resources to compete. Finding a high-technology
industry that has not been targeted by several OECD
countries has become increasingly difficult.
Consequently, Canada risks being drawn into a
subsidization competition with these countries. This
battle is unlikely to be won by Canada. The
prescriptions for Canada in the high-technology arena
do not lie in strategic trade policies nor in industrial
policies.

Conclusions
Our conclusion is that Canada needs to develop

polices which support proven winners in resource-
based industries rather than chase after the elusive
high-technology industries. Much of Canada’s
manufacturing sector is resource-based and it is
internationally competitive. Government polices can
sustain corporate competitive advantages in resource-
based industries if they build a supportive climate and
minimize adventures into doubtful new areas. Finally,
the role of services should not be neglected in
developing successful manufacturing for the twenty-
first century.

Notes
1. Premier’s Council of Ontario, Competing in the New

Global Economy, vol. 1 (Toronto: Queen’s Printer for
Ontario, 1988).

2. See Alan M. Rugman and Alain Verbeke, “Can
Business Live with the Report of the Premier’s Council of
Ontario?” Business Quarterly, Fall 1989, pp. 38-43.

3. For details of this methodology see Joseph R.
D’Cruz, “Diagnosing National Industrial Portfolios,” The
World Competitiveness Report,1989 (Geneva: The World
Economic Forum and Lausanne: IMEDE, 1989), pp. 191-
232; Joseph R. D’Cruz and James D. Fleck, Yankee
Canadians in the Global Economy: Strategic Management
of U.S. Subsidiaries Under Free Trade (London, Ontario:
National Centre for Management Research and
Development, 1988); James D. Fleck, Canada Can
Compete!: Strategic Management of the Canadian
Portfolio (Montreal and Halifax: Institute for Research on
Public Policy, 1985).

4. Alan M. Rugman, “The Role of Multinational
Enterprises in U.S.-Canadian Economic Relations,”
Columbia Journal of World Business, Summer 1986, pp.
15-27;—Trade Liberalization and International Investment

(Ottawa: Economic Council of Canada Discussion Paper,
1988); Multinationals and Canada-United States Free
Trade (Columbia, SC: University of South Carolina Press,
1990).

Alan M. Rugman is professor of international business
at the University of Toronto. He has published many
articles and books dealing with the financial. economic and
managerial aspects of multinational enterprises. including
Inside the Multinationals, Megafirms (co-author), and
Administered Protection in America (co-author). He is a
member of Canada's International Trade Advisory
Committee and has been a consultant to both the private
sector and government agencies.

Co-author Joseph R. D’Cruz is associate professor of
Strategic Management at the University of Toronto, as well
as adjunct professor at IMEDE in Switzerland. He is the
co-author of Canada Can Compete! Strategic Management
of the Canadian Industrial Portfolio and Yankee Canadians
in the Global Economy: Strategic Management of U.S.
Subsidiaries Under Free Trade. Dr. D’Cruz has served the
private sector as a consultant in strategic planning and
globalization, and has advised the Canadian federal
government as well.
Reprinted by permission of Business in the Contemporary World,
Autumn 1990, pp. 93-100.

The Forest Sector's Contribution to
the Canadian Economy 
Romain Jacques and G. Alex Fraser

Abstract
Statistics Canada's inter-sectoral models have been used to
estimate the impact of the forest sector on the economy of Canada
and its provinces. These models permit the evaluation of the
linkages between the forest sector and other sectors of the
economy. The results indicate that in 1980 close to 834 000 jobs,
either directly or indirectly, depended upon forest sector activity.
Key words: employment multiplier, economic impact.

Resume
Les modèles intersectoriels de Statistique Canada ont été utilisés
pour estimer l’impact du secteur forestier sur l’économie du
Canada et de ses provinces. lis ont permis d’évaluer l’effet
d’entrainement qu’a le secteur forestier sur les autres secteurs de
l’économie. Les résultats nous montrent qu’en 1980 près de 834
000 emplois dépendaient directement ou indirectement de
l’activité forestière.
Mots clés: multiplicateur d’emploi, impact économique et effet
d’entraînement.

**********
Introduction

Virtually all analyses of the forest sector1 in
Canada emphasize its size and importance in relation
to the total economy. It is often noted that the forest
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sector is one of the country’s largest exporters and
largest employers. For example, in 1985 Canada’s
forest product exports exceeded $16 billion or about
14% of Canada’s total export trade. Also, total
employment in the forest sector amounted to 268
thousand persons or about 3% of total national
employment.

Though such comparative measures of the direct
importance of the forest sector can be impressive, in
many ways they underestimate the overall importance
of the sector to the national economy. Linkages with
other areas of the economy further enhance forestry’s
contribution through various multiplier impacts. In
fact, the size and importance of these “indirect and
induced” impacts on income and employment often
overshadow the original direct impacts of the sector
itself.

This paper explores the elaborate relationship
between the forest sector and other sectors of the
Canadian economy. The objective is to provide a
more comprehensive assessment of the sector's
relative importance to both the national economy and
the economy of individual Canadian provinces. This
is done by using Statistics Canada’s input-output
models.

Overview of the Models
A natural starting point for estimating economic

activity generated by the forest is with the production,
number of jobs and value added in the logging
industry. To this, one naturally adds the production,
jobs and value added of the wood industries and of
the paper and allied product industries since these
industrial sectors are most clearly dependent on the
forest for raw material inputs.2 This first level of
impacts generated by logging, wood, and paper and
allied industries is labelled in this study as the “direct
effect” of forest products production.

At the next stage, one recognizes that the demand
for the multitude of intermediate goods and services
(such as chemicals, equipment and financial services)
required in the production of forest products,
generates economic activity in other sectors of the
economy. These sectors, in turn, use intermediate
goods in order to produce the products required by the
forest sector. This spin-off impact resulting from the
purchase of intermediate goods and services is
labelled the “indirect effect” of forest products
production.

At a final level, one recognizes that the production
of forest products, and all of the intermediate goods

required for forest product production, requires
labour. Resulting worker spending on consumer goods
and services generates further economic activity. This
spin-off impact of worker spending is labelled the
“induced effect” of forest products production.

Estimating direct. indirect and induced impacts
requires detailed information on the quantities and
value of the inputs required for production, and the
structural relationships between all of the industries
involved. All of this information is provided in
Statistics Canada’s input-output closed models. In this
study, the 1980 national model is used to estimate the
total impacts of forest product manufacturing on the
national economy. A 1979 inter-provincial model is
then used to estimate the impact of forestry activity on
each of Canada’s 10 provinces.3 These provincial
simulations provide information about impacts both
within individual provinces and between provinces. In
effect, we obtain a detailed picture of the linkages
between the forest industries of each province and
other sectors of the provincial economy, and a picture
of the linkages to the economies of other provinces.

National Results
The national simulations indicate that in 1980,

$25.8 billion of Canada’s Gross Domestic Product at
factor cost (GDP) was generated by forest product
manufacturing; this represented 9.3% of Canada’s
collective revenue. Of this, $10.7 billion was
generated directly in the forest industries, whereas the
rest of the impacts were indirect and induced effects
spread among the 180 other sectors of the economy,
chief among which were (by order of importance)
retailing ($1.6 billion), wholesaling ($1.2 billion), and
insurance companies ($1.1 billion).

The impact on employment is also important.
While there were 302,000 persons directly employed
in the forest industries in 1980, it is estimated that
532,000 jobs in other sectors depended on forestry
activity, including 121,000 in the retail sector alone.
In all, 834,000 jobs were directly or indirectly
dependant on the forest sector, or 7.8% of all jobs in
Canada.4 These results indicate that 1.76 jobs are
generated in other sectors of the economy for every
job in the forest sector. This generally confirms a rule
of thumb 2 to 1 ratio often used by the forestry
community.

Using national harvest statistics in conjunction
with the above figures, it is possible to estimate total
economic impacts per unit of wood volume. Thus, in
1980, every 1,000 m3 of roundwood harvested in
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Canada generated on average $166,000 of collective
revenue (GDP at factor cost) when converted into
forest products, and supported more than five jobs,
including almost two in the forest sector. These
figures indicate that enhanced harvest levels may have
very substantial impacts on the Canadian economy
(see Table 1).

Table 1.  Impact on employment and the GDP at factor cost per
1000 m3 of harvested wooda in 1980.

Jobs/1,000 m3 GDP $’000/1,000 m3

Forest industries
Other sectors
Total

1.94
3.42
5.36

68.9
97.2

166.1  
aThe roundwood harvest totaled 155,380 m3 in 1980 (Statistics Canada,
catalogue no. 25-201).

A topic of considerable interest in Canada is the
dependence of the forest sector on foreign markets.
One of our simulation runs gives a useful perspective
on the degree of dependence of different forest
industries on exports to foreign markets (see Table 2).

 Table 2.  Dependence of Canadian forest industry on exports in
1980.

Total 
productiona

(000,000,000)

Exports/
production

(%)

Logging
Sawmills
Veneer and plywood industries
Sash, door, and other millwork
    industries
Wooden box industries
Coffin industries
Other wood industries
Pulp and paper mills
Asphalt roofing industry
Paper box and bag industries
Other converted paper products
    industries
Total forest industries

4.6
5.4
0.8
1.4

0.2
  0.03

0.5
11.0  

0.2
2.0
1.4

27.5

83
89
35
15

20
  6
70
82
27
  4
13

68
aCensus of Manufacturers.

Overall, 62% of jobs (520,000) and 67% of the
Gross Domestic Product ($17 billion) generated by
forestry activity came from forest product exports. Of
more interest, an incredible 83% of logging
production is dependent on exports, although less than
2% of roundwood crosses the border. The reason for
this is that roundwood is an intermediate good that is
consumed by industries geared toward foreign
markets. Specifically, 89% of sawmill production and
82% of pulp and paper production eventually ends in
export. Therefore, logging production, which is
largely directed towards these two industries, is also
export dependent. Similarly, the sawmilling and pulp

and paper industries, do not directly export 89 and
82% of their production respectively, but, a large
portion of their production is processed in other
industries and subsequently exported. For example, in
1980, only 69% of the production of sawmills was
exported directly (65% in the form of lumber and 4%
in the form of other sawmill products); an additional
20% was exported after processing (14% in the form
of roundwood, chips and residues sold to the pulp and
paper industry, 4% as wood processed into sashes and
doors, and 2% in various forms of other processed
forest products).

Provincial Results
The relative importance of forestry varies

dramatically from province to province. This is
certainly confirmed by the provincial simulations
reported here. However, as with the national results,
we do obtain a somewhat different perspective than
when direct impacts are considered alone. Although
the direct effects of the forest sector are felt within
each individual province, important spin-off impacts
are felt both within individual provinces and outside
the province in other Canadian regions. Some
provinces are better than others in capturing the spin-
off effects of their own forest industries as well as
those of other provinces.

To illustrate these points, first consider the impact
of forestry activity within each province. Table 3
compares this impact with the economy of the
province as a whole. Aside from Prince Edward
Island, the forestry activity of the provinces generates
sufficient spin-off effects to play a significant role in
the economy of all provinces. This role is Important in
most of the Atlantic Provinces and Quebec and is vital
in New Brunswick and British Columbia. In British
Columbia, 25.5% of GDP and 17.5 percent of jobs
depend on the province's forestry activity.

Next, consider the impact of forestry activity in
each province on areas outside the province. Table 4
indicates that, for one job in the forest industries of all
provinces, the number of jobs that depend upon
forestry activity in other sectors of the provincial
economy, of the economy of other provinces and of
the national economy. It can be seen that both the
Atlantic and the Prairie provinces have considerable
leakage of spin-off effects. In all cases, forest sector
activity generates more jobs outside the province than
inside. With Quebec, Ontario and British Columbia,
the opposite is true.5
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    Table 3. Contribution of forestry activity to the economy of each province (percentage of total activity) in 1979.

GDP at factor cost Jobs

Province
Forest

industries
Other
sectors

All
sectors

Forest
industries

Other
sectors

All
sectors

Nfld.
P.E.I
N.S.
N.B.
Que.
Ont.
Man.
Sask.
Alta.
B.C.

5.6
0.3
3.8

10.2
4.5
2.6
1.5
1.3
1.0

13.8

.35
0.4
2.4
5.6
4.3
2.6
1.1
0.7
1.0

11.7

9.1
0.7
6.2

15.8
8.8
5.2
2.6
2.0
2.0

25.5

2.9
0.4
2.6
6.1
3.3
1.9
1.2
0.8
1.1
8.4

2.1
0.2
1.7
3.9
3.3
2.2
0.8
0.5
1.0
9.1

5.0
0.6
4.3

10.0
6.6
4.1
2.0
1.3
2.1

17.5

Results of simulations compared with the GDP of the province (Statistics Canada, catalogue no 13-213) 
and the total number of jobs (Statistics Canada, catalogue no. 72-201).

Table 4. Employment in other sectors for each forest sector
employee in 1979.

Other sectors

Province
of the

province
of other

provinces
of the

country

Nfld.
P.E.I.
N.S.
N.B.
Que.
Ont.
Man.
Sask.
Alta.
B.C.

0.7
0.6
0.7
0.7
1.0
1.1
0.7
0.6
0.9
1.1

1.2
1.9
0.9
1.1
0.7
0.7
1.3
1.4
1.2
0.8

1.9
2.5
1.6
1.8
1.7
1.8
2.0
2.0
2.1
1.9

The ability to generate and capture spin-off effects
depends upon the industrial diversity of the province
in question and its location. The three most populated
provinces (Quebec, Ontario and British Columbia)
have broader industrial bases. As a consequence, they
appropriate a larger share of the spin-off from their
own forestry activity. This is why the impact within
the province is larger than that outside the province in
these three cases. It is also likely that these provinces
capture a high proportion of the spin-off effects from
their less diversified neighbors. This would tend to
enhance the national forest sector dependence of these
provinces beyond that indicated by provincial data.
The implications of this for each province deserves a
study in its own right.

A last area investigated was provincial differences
in jobs and income generated by a given volume of
harvest (Table 5). Two results attract attention. First,
are the very high figures for Ontario. On average,
$219,000 and 7.7 jobs are created within the province
and a further $78,000 and 2.4 jobs are created in other
provinces by each 1,000 m3 of Ontario harvest.

Second, are the relatively low figures for British
Columbia. On average, only $97,000 and 2.6 jobs are
created within the province and $32,000 and 1 job in
other provinces by each 1,000 m3 of British Columbia
harvest.

Table 5. Impact on GDP and employment per 1 000 cubic metres
harvested in 1979.

GDP ($1,000) Employment (# of jobs)

within
the

province

outside
the

province

within
the

province

outside
the

province

Nfld.
P.E.I.
N.S.
N.B.
Que.
Ont.
Man.
Sask.
Alta.
B.C.

122
21
82
83

137
219
125
57
89
97

64
40
50
53
55
78

110
40
65
32

3.4
1.2
3,0
2.8
4.8
7.7
4.8
1.5
3.0
2.6

2.2
1.6
1.8
1.9
1.8
2.4
3.5
1.3
2.1
1.0

The high figures for Ontario are partly attributable
to the diversity of its industrial base, enabling that
province to appropriate a larger share of the spin-off
effects of forestry activity. A second reason for the
larger impacts in Ontario per unit of volume harvested
is that many of the forest products processed in
Ontario do not come from Ontario forests, but are
imported from other provinces in the form of
intermediate goods. Ontario forest industries, in a
larger proportion than those of other provinces,
import roundwood, pulp, paper, and wood for
processing to a subsequent stage of production. This
procedure generates jobs and revenue (GDP) that is
unrelated to the volume of harvest originating within
the province.
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Two reasons might explain British Columbia’s
relatively low figures. First, unlike most provinces,
British Columbia’s wood industry is larger than its
paper and allied industry. Wood industries generally
produce less value added for a given volume of wood
than the paper and allied industries, therefore the
impact per volume of wood harvested will be lower
when the wood industry sector is predominant.
Second, British Columbia produces forest products
generating less value added per unit of wood used
than products produced in other provinces (pulp
instead of paper, lumber instead of sash and door).

One can speculate that this situation is largely
explained by the distance of British Columbia from
the main North American markets and the
comparative advantage of its resource. The
characteristics of the British Columbia resource lends
itself to low cost lumber production and it is possible
for British Columbia producers to compete in spite of
transportation cost disadvantages. This may not be the
case with other wood products.

Conclusion
As national income increases in a developed

country, people shift their relative consumption from
manufactured goods to services. As a result,
manufacturing sectors witness their share of the
national economy declining over time. Although the
forest sector is still a major direct contributor to the
national economy, it is not an exception to this rule.
For this reason, a number of analysts have classified
the sector as a “sunset” industry. Also, some
provinces give limited attention to the forest sector as
part of their industrial base.

This follows from paying exclusive attention to
the direct economic contribution of the sector. This
substantially underestimates the actual contribution of
a resource based, export-oriented sector such as
forestry. As has been indicated in this paper, the
indirect and induced impacts of the forestry sector
considerably outweight the direct impacts of the
sector alone. Also, over time, it is possible that
changes in the indirect and induced spin-off of the
sector maintain, ameliorate or even enhance the
importance of the sector on a regional or a national
basis.

This paper presents a more complete assessment
of the overall importance of the forest sector to the
economic welfare of the nation. It indicates that the
spin-off effects of the sector are very substantial
throughout the country. In cases, such as British

Columbia, it confirms that the forest sector is vital to
the economy of the province. Also, even a province
such as Ontario which because of its industrial
diversity, is considered less dependent on the forest
sector, is still a major beneficiary of forest based
industrial activity.
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U.S. Structural Economic Changes
and the Lake States Forestry Sector

Edward M. Bilek and Jeffrey C. Stier

Highlights
• The decline in the rate of productivity growth that occurred

since 1973 represents a return to the lower long term rate at
which U.S. productivity has been increasing (2.0%-2.5%), a
rate which is more likely to hold for the future than the much
higher rate which the U.S. recorded from 1940 through about
the mid-1960's.

• There is considerable evidence to support the “growth
towards convergence” hypothesis, which states that nations
that started with lower standards of living than the U.S. will
achieve faster rates of growth and will close the gap between
their standard of living and that of the U.S.

• Earnings cannot grow faster than productivity without
rendering a nation’s exports noncompetitive and leading to a
decline in the international purchasing power of that nation’s
currency. This adjustment began for the U.S. in 1987.

• The “deindustrialization” of the American economy is neither
unique to the U.S. nor a new phenomenon. Rather, it is
characteristic of all industrialized economies and is the
natural result of improved productivity performance in the
sector which is losing workers relative to the sector which is
growing in employment.

• The growth rate of productivity is not uniform among
manufacturing industries. The lumber and wood products
industry has matched or bettered the average performance of
industries in the manufacturing sector, while the paper and
allied products industry has tended to lag the average.

• Part of the growth of the services sector represents a shift of
traditional manufacturing practices, such as marketing and
technical support, to contract services.

• There are differences among service industries. The
conventional wisdom that all service jobs are low paying and
part time is not true for all industries within the sector.
However, it is an accurate characterization of jobs in the retail
trade industry and in the “services” industry itself; earnings
are lower and jobs frequently provide few or no benefits
compared to manufacturing jobs.

• Regardless of how “middle class” is defined, the evidence
indicates that it has been shrinking since 1973, with older
families and families in the upper portion of the distribution
benefiting at the expense of those which are poorer and
younger.

• Changes in the relative earnings of workers of different
gender and with different skills and educational levels have
reflected both demand and supply factors. This is especially
true for education level. The earnings premium associated
with a college education has been increasing in recent years in
response to higher fractions of young workers entering the
work force with only a high school education. Both the
manufacturing and service sectors are expected to demand
higher educational and skill levels in the future.

• Families have been able to improve their economic status by
having a greater percentage of wives participate in the paid
labor force, but this is not a new trend caused by the recent
decline of the middle class. It has been taking place since
World War II and the fraction of working wives is expected to
continue to increase in the coming decades.

• The decline of real income for lower income households has
limited home ownership, especially among younger families
for which home equity is the principal source of net worth.
Conversely, increased income of older Americans has made it
easier for older families to own their own home.

• American lifestyles may be changing as reflected in an
emerging trend for rental housing among older families which
prefer greater flexibility and time for travel, and in the trend
towards shorter, more frequent vacations by working families
faced with less total time available for leisure.

• Bureau of Economic Analysis projections are for total U.S.
employment to increase by 0.5% per year between 1988 and
the year 2020, with employment in the services industry
growing at double that rate but manufacturing showing
virtually no change.  The Lake States are expected to mirror
national trends in the shifting of employment from
manufacturing to services, but manufacturing will continue to
constitute a larger proportion of the economic base of the
region than the nation as a whole.

• Employment in the region’s lumber and wood products
industry is expected to increase at 1% per year, more than
twice the rate for the national industry. The pulp and paper
industry is projected to reduce employment by about 0.2%
annually at both the regional and national levels.

• The net result of changes in the region's forest products
industries is projected to be an increase of about 16,000 jobs
by the year 2020, with a similar number of jobs being created
in supporting industries such as services.

• Much of the tourism and recreation in the Lake States is
natural resource based and this industry should experience
growth in the coming decades. There are no projections
available specifically for forest resource-based tourism.

• The nature of outdoor recreation has been changing in the
region in recent years, with growing interest in biking, cross
country skiing, and all-terrain vehicles and with more balance
between summer and winter activities. Demand for many of
these activities is expected to stabilize as the population ages
and participation in some forms of recreation. such as
hunting, is expected to decline in the future.

• With greater numbers of single-parent families and families in
which both husband and wife work, demand has grown for
shorter, more frequent trips to higher quality facilities closer
to home which offer a broader range of activities on site or
within close proximity.

Introduction
The U.S. experienced a period of steady and

prolonged economic growth following World War II.
Overall economic growth advanced at an annual rate
of 3.8% from 1960 to 1973, at which time the oil
supply crisis and subsequent recession changed the
picture. However, unlike in previous recessions when
recovery was characterized by a return to the long
term economic growth trend, real gross domestic
product (GDP) from 1974 through 1991 expanded at
an annual rate of only 1.8% (Economic Report of the
President 1992) while our main international
competitors in Europe and Asia recorded substantially
higher rates of growth. The lagging performance of
the U.S. compared to its international competitors was
matched by a rapid increase in the merchandise trade
deficit and by a 25% rise in the rate of unemployment
between 1973 and 1987 (Economic Report of the
President 1992).

Concomitant with these changes in overall U.S.
economic performance have been trends in a host of
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leading economic variables. Among these are the
following (Litan et al. 1988, Mishel and Simon 1988,
Bowles et al. 1990, Burtless 1990, The Economist
1990, Hulten 1990, Shor 1991):
• stagnating income—in 1990-1991, median family

income in real terms was only 4.5% greater than it
was in 1973

• decline in weekly earnings—average weekly
earnings in 1990-1991 were only 88% of their
level in 1973; in fact, both average weekly hours
worked and the real wage rate fell after 1973,
resulting in a real weekly earnings decline to the
level of 1960

• increase in two-earner families—the wife
participated in the paid labor force in 42% of
married couple families in 1973 versus 59% in
1991, and families in which the wife did not work 
outside the home experienced a 9% decline in
median real income

• shifts from labor to property income—73% of
national income was derived from compensation
to workers in the early 1970's; by the early 1990',
this had fallen to 59%

• decline in personal savings rate—Americans
saved an average of 8% of their disposable
personal income in the early 1970's versus less
than 5% in 1991

• increasing inequality of income—in 1959 the
bottom 35% of individuals and families made as
much as the top 4%; by 1989 the top 4% made as
much as the bottom 51%. Income inequality also
increased between groups defined by age and
education for both men and women as well as 
within groups defined by age, education and
gender

• “deindustialization” of the economy—since 1973,
manufacturing’s share of total nonagricultural
employment has declined from 26% to 17%, a
change which has been exactly offset by a
corresponding increase in jobs in the service
sector

• decreasing leisure time—workers now spend more
time on the job than they did 40 years ago and, if
the present trend continues until the year 2000,
will be spending as much time working as they did
in the 1920's.
This paper examines the main economic forces

underlying these trends and attempts to assess their
significance for the U.S. as a nation and for the Lake
States as a region.

Long-term Productivity Growth in an
International Setting

All of the changes outlined above have been
interpreted as implying that American living standards
can be expected to rise more slowly or perhaps even
decline in the future, and most of them have been
linked to the slowdown in productivity growth. The
rate of growth of productivity is important for a nation
because it is the principal determinant of increases in
the standard of living. Indeed, Baumol et al. (1989, p.
2) conclude that “In terms of human welfare, there is
nothing that matters as much in the long run
([emphasis in original]).” Therefore, from the
standpoint of long term U.S. competitiveness and
living standards, it is important to try to discern
whether the record in the post-1973 period represents
a short term structural adjustment or is part of a long
term secular trend.

The recent slowdown in productivity growth is
commonly interpreted as an aberration in an otherwise
record of strong U.S. performance, but the long term
trend does not comport with this view. Maddison
(1982, 1987) examined the rate of change in real
gross domestic product (GDP) per hour worked for 16
industrialized countries since 1870. The results for
just the twentieth century are presented in Table 1.
The U.S. led the field only during and immediately
following World War II. and even during the golden
years of growth from 1950-1970. virtually every other
country grew at a faster rate than the U.S.

The slow rate of long term productivity growth
recorded by the U.S. compared to its international
competitors has led some economists to hypothesize
that nations that are initially poorer will tend grow at
a faster rate and thereby to narrow the gap in living
standards between themselves and the initially
wealthier nations (Abramovitz 1986, Baumol 1986).
This has come to be known as the “convergence
hypothesis” and there is substantial empirical support
for it. For example, when Summer and Hetson (1984)
analyzed the productivity growth performance of 18
industrialized, 21 intermediate, 9 centrally planned
and 23 less developed nations for the period 1950-
1980, they found that the convergence hypothesis was
supported by the record of all but the less developed
countries. Baumol et al. (1989), conclude that because
the U.S. started with such a high standard of living, it
has thus far been able to retain its advantage in terms
of absolute living standards even with its slower rate
of productivity growth. However, unless America’s 
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international competitiveness is improved in the
future, other nations will eventually overtake the U.S.

The loss of international competitiveness has also
been blamed for causing the “deindustrialization” of
the American economy. Under the deindustrialization
hypothesis, the relatively slower rate of U.S. growth
relative to that of other industrialized countries is
thought to render the U.S. unable to compete in
international markets, thus producing a slow erosion
of market share and a decline in the relative size of
manufacturing in aggregate U.S. output. As U.S.
products become less competitive, manufacturing is
shifted to countries with superior growth performance
and American workers who are released from
manufacturing are forced to move into the lower
paying service sector (Stone and Sawhill 1987,
Hatsopoulos et al. 1988, Krugman 1991, Williamson
1991). The forces shifting the labor supply outward in
the services sector are thought to be reinforced by a
high income elasticity of demand for services.

The U.S. did indeed run large trade deficits in its
merchandise account during the 1980's.  However,
even over this period, U.S. exports of industrial and
manufactured goods increased rapidly and the U.S.
share of world trade in manufactured goods grew
(Drucker 1986, Economic Report of the President
1992).  The trade deficit arose because U.S. imports
increased at an even faster rate than exports.  Short
run trade deficits do have consequences for labor, but
the precise impacts are difficult to isolate.  For
example, O’Neill (1987) notes that some
manufacturing industries which experienced large 

increases in import penetration in the 1980's; e.g.,
furniture and fixtures, were also industries in which
employment was expanding.  On the other hand, both
the lumber and paper and paper products industries
saw the ratio of imports to total consumption increase
while employment was falling.

Differences in productivity among nations should
not lead to long term imbalances in trade because
ultimately deficit countries will experience reduced
demand for their currency by foreigners, with a
resulting drop in the foreign exchange rate. This
adjustment process began with the weakening of the
U.S. dollar in 1987 and the gap between the value of
imports and exports has narrowed substantially since
then (Figure 1).

A falling exchange rate is not without costs
because it is equivalent to a reduction in the real wage
rate of labor; i.e., to a reduced rate of improvement or
even an absolute decline in living standards, leading
Baumol (1989, p. 611) to observe that “ . . .  the cure
[for lagging productivity growth] will indeed be
worse than the disease.”

If the recent slowdown in American productivity
growth were responsible for the “deindustrialization”
of the economy, competitor nations which are
achieving greater productivity gains should be
expanding their manufacturing sectors at the expense
of the U.S. and should exhibit stagnant or shrinking
services sectors. However, neither of these conditions
holds true. The shift from manufacturing to services is
a long term phenomenon that is shared by all the
major industrial nations (Table 2).

Table 1.  Growth rates in real gross domestic product per worker-hour for 16 industrialized countries, 1900-1980
Country 1900-1913 1913-1929 1929-1938 1938-1950 1950-1960 1960-1970 1970-1980

— Percent per year —
Australia 1.50 0.72 0.21 1.61 5.69 5.90 4.32
Austria 1.01 1.49 0.88 2.20 2.76 2.22 2.83
Belgium 0.90 1.79 1.01 1.14 3.14 3.88 4.88
Canada 2.70 1.21 0.00 5.36 3.09 2.72 1.83
Denmark 2.21 2.57 0.43 1.23 2.97 4.90 3.06
Finland 2.42 1.95 1.89 2.10 3.96 6.37 2.60
France 1.82 2.34 2.83 0.75 4.39 5.38 4.09
Germany 1.41 1.40 2.34 -0.40 6.64 5.29 4.50
Italy 2.35 1.92 2.96 0.56 4.27 6.69 3.91
Japan 1.88 3.42 3.41 -3.20 5.57 9.96 5.03
Netherlands 1.07 2.44 -0.10 1.93 3.33 4.93 4.06
Norway 2.02 2.78 2.61 1.88 4.03 4.52 3.66
Sweden 2.62 2.40 2.66 3.43 3.43 4.79 2.55
Switzerland 1.26 3.18 1.01 1.52 2.98 3.69 1.91
U.K. 0.90 1.44 0.87 2.21 2.19 3.56 2.77
U.S. 1.98 2.39 0.74 4.03 2.41 2.51 1.92
Source:  Baumol et al. (1989, p. 88).
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Figure 1.—U.S. net merchandise trade balance and trade weighted index of dollar value, 1970-1992.

Table 2.-Distribution of employment by sector for six industrialized countries, 1870-1984
Year France Germany Japan Netherlands U.K. U.S.

Percent of total
AGRICULTURE

1870 49.2 49.5 67.5 37.0 22.7
1913 37.4 34.6 64.3 26.5 11.0
1950 28.5 22.2 48.3 13.9 5.1
1960 21.9 13.8 30.2 9.5 4.6
1973 11.0 7.2 13.4 4.9 2.9
1984   7.6 5.5 8.9 3.3 2.6

INDUSTRY
1870 27.8 28.7 13.8 29.0 42.3
1913 33.8 37.8 13.9 33.8 44.8
1950 34.8 43.0 22.6 40.2 46.5
1960 36.3 48.2 28.5 39.2 46.7
1973 38.4 46.6 37.2 35.7 41.8
1984 32.0 40.5 34.8 26.4 32.4

SERVICES
1870 23.0 21.8 18.7 34.0 35.0
1913 28.8 27.6 21.8 39.7 44.2
1950 36.7 34.8 29.1 45.9 48.4
1960 41.8 38.0 41.3 51.3 48.7
1973 50.6 46.2 49.4 58.6 55.3
1984 60.4 54.0 56.3 68.7 65.0
Source: Maddison (1987, p. 689). “Agriculture” comprises agriculture, forestry and fishing.
 “Industry” includes mining, manufacturing, electricity, gas, water and construction. 
“Services” is a residual which includes all other economic activity, including government.

Baumol (1987) also compared the share of the
labor force in services in the U.S., Canada, Japan,
New Zealand and 15 European countries. While the
U.S. led the field with the largest share of labor in
services in 1980, it had the second lowest percentage

gain among the 19 countries over the preceding 15-
year period, and nine nations registered increases that
were two to three times that of the U.S.  It is simply
not true that America is shifting to a service sector
employer at a faster rate than its more productive
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competitors. This evidence led Baumol (1989, p. 611)
to conclude that while “Productivity is acknowledged
as the key to what the U.S. economy has achieved in
the past and what it can hope to accomplish in the
future,  . . .  its effects do not include the
‘deindustrialization’ of the U.S. economy.”

Rather, productivity in manufacturing has grown
faster than it has in services, thus freeing workers
from manufacturing even as aggregate manufacturing
output has increased. Workers displaced from
manufacturing and new first time workers entering the
labor force who could not find employment in that
sector have had to search for employment elsewhere
and the services sector has provided the needed
jobs.This process has proceeded at an even more
rapid pace in precisely those countries with which
recent U.S. productivity growth has compared
unfavorably. Indeed, the irony of the situation is that
the U.S. would have deindustrialized at an even faster
rate if it were a world technological leader in
manufacturing.

This phenomenon, in which all industrialized
nations find that their share of manufacturing in
aggregate output remains approximately constant
while the share of the labor force in manufacturing
declines, is what Drucker (1987, p. 775) calls the “ . .
.  uncoupling of manufacturing production from
manufacturing employment.”  Drucker argues that this
is such a strong long term trend that no increase in
manufacturing production is likely to reverse either
the decline of manufacturing employment as a share
of total employment or the number of blue-collar jobs,
and that any country or industry that places the
preservation of blue-collar jobs ahead of international
competitiveness will preserve neither jobs nor
production.

In summary, the long term trends in international
competitiveness indicate that, even if the U.S. is able
to improve its overall rate of productivity growth, the
standard of living in other industrialized nations can
be expected to continue to advance at a faster rate and
the process of shifting labor from manufacturing to
the services sector will not be reversed.

Consequences of the Rise 
of the Service Economy

Several decades ago, Baumol (1967) hypothesized
a “cost disease” model of unbalanced productivity
advance. The deindustrialization model implies that
labor is “pushed” out of sectors in which productivity
is lagging relative to international competitors and

into the services sector where labor intensity is
greater. This transition should shift the labor supply
outward for the services sector, thereby leading to
lower relative prices for services.  In contrast, the cost
disease model implies that labor is “pulled” into the
sector with lower productivity growth and higher
labor intensity, and that this process leads to higher
relative prices. These price increases have little
chance to be mitigated by foreign trade because most
services are not traded on the international market.
The general trends in inputs, output and productivity
(Table 3) support the cost disease model.  Multifactor
productivity, which is the residual growth in output
that is not explained by changes in capital and labor
inputs and which therefore measures the extent to
which output can grow without additional use of
scarce inputs and the means by which payments to
labor and capital can be increased without raising
output price, has advanced much faster in the
manufacturing sector, especially since 1980, than in
the private nonfarm business sector as a whole and
this has enabled prices of manufactured goods to rise
more slowly than prices of services.

Table 3.—Annual indexes of input. output and productivity for
U.S. sectors (1982=100)
Measure 1960 1970 1980 1990

PRIVATE NON-FARM BUSINESS
Output
Labor
Capital Services
Output per unit capital
services
Multifactor productivity

  51.9
  74.4
  38.4
  69.8
135.1
  84.8

  76.2
  91.7
  68.7
  89.1
126.6
  98.5

101.7
101.8
  92.0
  99.9
110.5
102.8

137.2
123.1
128.3
111.5
107.0
110.1

MANUFACTURING
Output
Labor
Capital Services
Output per unit capital
services
Multifactor productivity

  55.0
  94.2
  40.3
  58.4
136.6
  72.6

  82.3
106.5
  64.3
  77.2
128.0
  87.5

100.9
112.9
  70.4
  96.6
113.4
100.5

147.0
107.6
112.0
136.6
131.3
135.1

Source: Monthly Labor Review, May 1993, p. 116.

While the general trends with respect to the
manufacturing and service sectors are clear, not all
industries have been affected equally. Multifactor
productivity for the manufacturing sector as a whole
grew at the rate of 1.3% per year from 1949-1988.
The lumber and wood products industry (SIC 24)  
fared far better (1.6% per year) and has consistently
increased productivity even in the post-1973 period
(Figure 2).  In the most recent decade examined by 
Gullickson (1979-1988), the price index for all inputs
in the lumber and wood products industry rose at an 
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Figure 2.-Annual rates of multifactor productivity change by manufacturing industry, 1973-1988 (from Gullickson 1992).

average annual rate of 3.2% but total factor
productivity increased at 1.6% per year, thus cutting
the increase in the price of output to a similar rate. 
This was the third lowest rate of price increase among
the 20 manufacturing industries analyzed by
Gullikson (1992). In contrast, the pulp and paper
industry (SIC 26) managed to approximate the
sectoral rate of productivity increase only over the last
decade and the furniture and fixtures industry, of
which only a portion involves wood products,
performed well only during the energy crisis (Figure
2).

Despite only average growth in productivity, the
pulp and paper industry has been competitive in the
international marketplace. Galbraith (1991) suggests
that high wage jobs are to be found primarily in those
industries which fare well in international trade
because industries that do well tend to share their
profitability with labor in the form of higher wages.
Using this criterion as a filter, Galbraith analyzed
U.S. manufacturing industries and identified a cluster
of successful “advanced technology” industries,
which included pulp and paper. He concluded that
industries in this cluster did well because they
benefited from the position of the U.S. as a country of
relatively cheap land, low energy prices, and
preeminence in science, technology and advanced
training. Industries in which the U.S. lost ground were
labor- and materials-intensive, but Drucker (1986)
points out that cheap labor costs will likely become

less of an advantage in international trade in the
future because labor costs will shrink as a fraction of
the value of finished products. Indeed, in what would
seem to be one manifestation of this principle,
General Motors announced in July 1993 that, as a
result of the expected reductions in tariffs under the
North American Free Trade Agreement, the firm is
planning to move production of 70,000 cars per year
from Mexico back to Michigan where the
infrastructure is stronger and workers are more
productive.

There is also evidence that some of the increase in
the services sector is more apparent than real. The
broad services sector is comprised of transportation,
retail and wholesale trade, finance, services and
government. Some of the reduction in manufacturing
and increase in services is due to the move towards
higher value-added products, which involves more
attention to marketing and customer servicing, and
some is due to an increased tendency for
manufacturing firms to contract for more business
services; e.g., legal work, engineering design, data
processing, maintenance or market research (Schmid
1988, Testa 1989). After examining the situation for
the Great Lakes Region, Testa concluded that the
services sector has absorbed many activities which
would formerly have been included in manufacturing,
and that this has led to underestimation of the
contribution of manufacturing to the national and
regional economies.
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Figure 3.—Average weekly earnings by industry—1992.

Nor is it true that all service sector jobs are low
paying. Weekly earnings in manufacturing were equal
to or exceeded those in several service industries in
1992 (Figure 3), but in wholesale trade earnings were
on par with, and in transportation exceeded, those in
manufacturing. Retail trade pays very poorly, and
those employed in “services,” which includes legal,
social, personal, business and medical service
occupations, fare little better (Figure 3). The retail
trade industry is characterized by a preponderance of
part time work (average 28.8 per week) and low
average wages ($7.14 per hour). However, despite the
poor performance of the American economy in 1992,
average weekly wages in the services industry equaled
those in manufacturing ($11.40 per hour), and it was
only the lack of fuIl time employment in the former
(average of 32.5 hours worked per week) which
precluded equality of average weekly earnings in the
two industries. Medical services has been the fastest
growing field of employment, expanding by 125%
between 1973 and 1992, and continuing to increase
during the past 2 years when unemployment was
rising even among white collar workers (Nardone et
al. 1993).

When comparing returns to labor, wages are not
the total story. An increasing portion of labor costs is
devoted to fringe benefits, which currently comprise
about 28% of total employee compensation (Kosters
1992). Part time jobs and even full time jobs in many

industries within the services sector do not include
medical coverage or retirement benefits (duRivage
1992). For example, 75% of all workers in
manufacturing are offered pension plans by their
employers versus only half of those in the services
and 40% in the retail trade industries (Gendell and
Siegel 1992). As the share of employment in the
goods producing sector declines and the share in the
services sector increases in the future, older workers
will have to rely more upon Social Security and
personal savings to finance their retirement.

What Do These Trends Mean 
for the U.S. Standard of Living?

Public perception of what constitutes a “middle
class” job can take two general forms. If it is
interpreted as a job which returns sufficient real
earnings to purchase the typical goods and services
associated with a middle class life, such as a car and
house, then the number of middle class jobs could
grow even as earnings inequality increased due to the
entire earnings distribution being shifted outward. But
if a middle class job is viewed as one which returns
an income in the middle of the earnings distribution,
then the polarization of the earnings distribution will
imply a reduction in the number of middle class jobs
regardless of the value of real earnings. Thus it is
important to examine changes in both the level and 
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distribution of earnings in arriving at conclusions
about how the middle class has been faring.

The real dollar value of the median income of
males in 1991 was $1,200 less than in 1979, and
throughout the 1980's it exceeded the 1979 level in
only 2 years. Levy and Murnane (1992) conducted an
extensive analysis of recent changes in the level and
distribution of earnings in the United States. They
concluded that earnings inequality increased since
1979, especially for men but also for women, and that
this inequality was the result of variation in wages
rather than in hours worked. For men, the inequality
took the form of polarization around a stagnant
earnings level; i.e., the proportions of men earning
less than $20,000 and more than $40,000 in 1988
constant dollars both increased while the proportion
in the middle of the distribution declined. Their
conclusion is that, at least for men, the number of
“middle class” jobs is fewer now than in the previous
decade, regardless of which definition of middle class
one applies.

Most economists have attributed the loss of
middle class jobs to demand factors, more specifically
to the post1973 deindustrialization of the American
economy which has been discussed previously. But
this ignored Lawrence’s (1984) earlier findings that
the share of men with middle class earnings declined
within both the manufacturing and the services
sectors. Thus, the shrinking middle class cannot be
attributed totally to sectoral shifts from manufacturing
to services.

The evidence suggests that supply forces were
also at work. The earnings premium for college
education; that is the ratio of earnings of college
graduates relative to high school graduates, fell
dramatically between 1971 and 1979 for men age 35-
54 years. The earnings premium then increased from
1979-1987, but did not recover to its 1971 level. For
men age 25-34 years and for working women of all
ages, the earnings premium associated with a college
education fell from 1971 to 1979, but then recovered
to its 1971 level (women) or recorded an overall 
increase over the 1971-1987 period (men). On the
other hand, the earnings of older workers relative to
those of younger workers increased for both men and
women over the 1971-1987 period, regardless of
education. Katz and Murphy (1992) attribute these
trends principally to changes in the rates of growth of
the different segments of the labor force (supply
shifts) working in tandem with a stable rate of growth
in the relative demand for college educated workers (a

demand shift). The 1970's saw a huge influx of
college educated workers enter the labor force and
this drove down the earnings premium associated with
a college education (Ryscavage 1993). Just the
opposite happened in the 1980's; i.e., the largest
growth occurred among high school graduates and
there was a deceleration in the growth of college
educated workers as a fraction of the work force.
These young (25-34 years) workers with only a high
school education were typically those displaced from
the manufacturing sector and were forced to find jobs
in the services sector where wages were lower both
because of lower productivity and because they faced
competition with women who were less commonly
employed in manufacturing sector (Levy and
Murnane 1992).

The increase in inequality of earnings, especially
between groups with different educational levels, is
the result of both demand and supply factors. The
traditional employer of less educated workers is the
manufacturing sector, but declines in the relative
demand for these workers occurred both in
manufacturing in general and within specific
industries. Nor are the declines likely to be reversed
in the near future. The Bureau of Labor Statistics
reports that a much larger fraction of layoffs in the
1990's have been permanent rather than temporary
(Nardone et at. 1993). This suggests that industries
are undergoing a structural transformation to try to
reduce labor costs and that even if the manufacturing
sector were to expand in the future, the demand for
workers who do not have a college education cannot
be expected to increase at a comparable rate.

While real per capita income has declined from its
high in the early 1970's, households have been able to
raise their income slightly and families have done
even better. Families have actually been improving
their economic status even more than the trend in
median income indicates because family size has been
decreasing over time. Families and households have
been able to raise their incomes by putting more
members into the labor force. Seventy percent of
households are families. The wife’s participation in
the paid labor force has increased steadily since 1973
and this has frequently been attributed to a need to
supplement the husband’s earnings. While there is no
denying the contribution of wives’ earnings to family
income, wives’ participation in the paid labor force
has been increasing at a steady rate throughout the
post World War II period (Figure 4) and shows no
sign of having been accelerated by the stagnation of 
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Figure 4.—Participation rate of wives in the paid labor force for married-couple families. 1951-1991.

per capita earnings which occurred since 1973. Only
about 60% of all wives currently work in the paid
labor force and there is no evidence of a slowdown in
the growth of participation. Therefore, it seems likely
that a higher percentage of families will augment their
incomes with the earnings of wives in the future.

The economic and demographic changes that have
taken place since 1970 have had the effect of
benefiting older families at the expense of younger 
families (Table 4). Families headed by men or women
age 24 years or younger have seen their median
income drop to just 73% of what it was in 1970, and it
is now no higher than it was in 1960. Even families
headed by someone age 25-34 years experienced a
decline, although it was much more modest. In
contrast, families of retirement age (65+ years) have
continuously improved their real income since 1950,
and registered a 56% gain just since 1970 (Table 4).

When the wife in a married-couple family enters
the paid labor force, family income rises. But single
parent families face a much more difficult time. In
1950, 11% of all families were headed by a female 

with no husband present; by 1991 the fraction had
doubled. Only 69% of all working women hold full
time jobs. Part time jobs, such as those that are more
frequent in the services industries, typically do not
include medical and retirement benefits (duRivage
1992). In addition, the median earnings of women
who do work full time are only 60% those of men.

The economic effects of changes in earnings are
evident in home ownership patterns. During the
1960's and much of the 1970's, home prices and
mortgage rates were low to moderate and families in
the 45-64 year age group recorded the highest rate of
increase in home ownership (Hitschler, 1993). Both
home prices and mortgage rates rose dramatically in
the late 1970's and early 1980's. The real income
gains of those age 65 years and older versus young
families are reflected in changes in the pattern of
home ownership. U.S. Bureau of Census data indicate
that in 1990, 78% of households headed by someone
age 65 years or older owned their homes, up from
70% in  1980 (Figures 5a and 5b). Recent studies
show a positive relationship between household 

Table 4.—Median real ($1991) earnings of families by age of head of household, 1950-1990
Age of head of family (years)

Year 15-24 25-34 35-44 45-54 55-64 65+
1950 $13,584 $17,493 $18,943 $19,151 $16,937 $ 9,893
1960 $16,978 $24,068 $27,155 $27,401 $23,611 $12,254
1970 $23,207 $32,493 $37,628 $39,973 $34,235 $16,664
1980 $22,826 $33,780 $40,829 $45,108 $38,944 $21,319
1990 $16,902 $32,822 $42,789 $49,149 $40,678 $26,103
Source: U.S. Department of Commerce, Bureau of the Census, 1992.
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Figure 6.—Source of net worth by income level, 1988.

formation and current income of younger Americans
(Kent 1992). and this is evident in the pattern of
ownership in recent years. Among households headed
by someone age 34 years or younger, the rate of home
ownership fell from 44% in 1980 to 40% in 1990.
And the median age of home purchase is also
expected to rise from 29.8 years in 1990 to 31.8 in the
year 2000 (Howard 1993).

Home ownership is also important because it is
the principal source of wealth for most families, but
especially among those with lower incomes. For
households in the bottom two income quintiles, home
equity constitutes half or more of their total net worth
(Figure 6). Thus, home ownership is a form of
investment which is extremely important to families,
one which is promoted through national tax and
lending policies and which has held or increased its
value through time. Gross and Weinstein (1992) argue
that the recent economic climate and tax policies have
encouraged both investment in housing in preference
to other assets and a view of home equity as a form of
personal saving, and that this helps explain why the
U.S. personal savings rate has declined in recent
decades.  They conclude that this has led to over
investment in residential construction.  Other
economists contend further that real housing prices
will not rise as fast in the future or might even
decline, especially in the West and the Northeast, and
that if this occurs households could reverse the

decline in personal savings rates by investing in other
assets to fund their retirement (Gross and Weinstein
1992, Kadlec 1993).

The income distributions shown in Table 4 are
snapshots taken at single points in time. They do not
capture the dynamics of the family income “life
cycle,” in which earnings of young families typically
increase as they age and gain experience in the work 
force, and then decline upon retirement. Thus, if a
young family headed by someone age 15-24 years can
expect to increase its earnings according to the pattern
shown as one moves to the right in a row of Table 4,
then they have the prospect of earning a current
middle class income of $35,000.  U.S. Census Bureau
studies of changes in income during from 1985 to
1986 indicate that 34% of young families were able to
move out of the lowest quintile of the income
distribution in one year versus only 18% for all
families (Kosters 1992). 

Education was a key factor in mobility. For
example, while 37% of the families headed by
someone with a college education moved up from the
lowest quintile, the comparable percentage was only
11% for those with a high school diploma and less
than half of that for those without a high school
education.  Kosters (1992), citing longitudinal studies
of families in two 9-year intervals (1967-1976 and
1977-1986), also indicates that half of all families
which start in the lowest quintile were no longer there
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9 years later. U.S. Treasury studies of income
mobility for 1979-1988 showed a similar pattern of
movement.

Thus, data from both surveys and tax returns show
that even in the period since 1973, families did move
up in the income distribution and that as they did so,
they were replaced by others which typically began at
the low end.  With trends towards more single parent
families, a smaller percentage of entrants into the
labor force having a college education and the
continued shift from manufacturing towards services,
it is not clear that these movements upward in the
income distribution will proceed at the same pace in
the future.

There are also signs that some major changes in
lifestyles may be occurring. For example, home
ownership by singles rose from 11% of total homes in
1987 to 19% in 1992 (Gaines 1993). On the other
hand, despite the increase in home ownership among
older Americans, some property management firms
are reporting that the number of renters between ages
35 and 64 years will increase by 28%, with the largest
gains (53%) in the 45-54 year age bracket (Howard
1993). Analysts attribute the trend to a decline in the
rate of appreciation of home prices, and the desire of
older families to maintain greater mobility without the
responsibilities of home ownership. This mobility is
reflected in the threefold increase between 1980 and
1990 in expenditures on travel by Americans aged 65
years and older (Hitschler 1993).

It is too early to determine whether the increase in
renting by older Americans that Howard (1993) cites
will become a permanent trend.  If it does, the demand
for multi-family residential structures should increase
relative to that of single family homes.  In addition,
any shift to rental properties by the many older
families which already own homes would place
existing homes on the market, and many of these
homes would be the smaller, more affordable size that
appeal to young families who are purchasing their
first home.  Thus, if older Americans who have
benefited from rising incomes change their spending
patterns in favor of rental housing, it could both
decrease the future demand for wood products in
housing and benefit younger families whose incomes
have not been rising by placing more existing homes
on the market.

Lifestyle changes are also being reflected in
Americans’ pattern of leisure activities. The
President’s Commission on Americans Outdoors
(1987) reported that the amount of time devoted to

leisure has declined since 1970. and had fallen by
eight hours per week by the mid-1980's. And Shor
(1991) noted that working hours are currently longer
than they were 40 years ago and that if present trends
continue to the year 2000. workers will be spending
as much time at their jobs as they did in the 1920's.
Yet, the number of hours devoted to recreational
activities of all types has remained constant and many
Americans perceive outdoor recreation as an
enjoyable part of a healthy lifestyle (Thorp and Smith
1991). The aging of the population, the increase in
single-parent families and the reduced time available
for general leisure have led to increased demand for
more frequent but shorter trips to vacation and
recreation sites which provide a higher level and
broader range of conveniences and experiences.

Implications for the 
Lake States Forestry Sector

The national shift from manufacturing into
services is expected to continue in the future and to
carryover into the Lake States (Figure 7). The U.S.
Bureau of Economic Analysis (1990) projects
employment in the service sector to increase in the
Lake States, from its 1988 level of 25% of total
employment to 30% by the year 2020. This
approximately mirrors the level and increase expected
at the national level. However, the Lake States region
is more specialized in manufacturing than the U.S. as
a whole and the decline in manufacturing employment
is also expected to be slightly less, from its 1988 level
of 20% to 17% in the year 2020 (Figure 7).

Over the past 20 years, real per capita personal
income trends have differed among the three Lake
States (Figure 8). Michigan recorded substantial
declines in personal income relative to the national
average during the recessions of the mid-1970's and
the early 1980's when well paying manufacturing jobs
were lost. However, neither recession had much effect
on average incomes in Minnesota where incomes have
remained at or slightly above the national average. In
Wisconsin relative income rose throughout the decade
of the 1970's, but then fell steadily throughout much
of the 1980's. All three states have shown gains in
relative income over the last 3-5 years, with
Wisconsin registering the most consistent recovery 
(Figure 8).  If the region is successful in retaining its
specialization in manufacturing, real personal income
should grow at a slightly faster rate than for the rest of
the U.S.
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Figure 7.—United States and Lake States employment in manufacturing and services as a percent of total non-farm employment, 1973-
1988, with projections to 2020.

Figure 8.—Lake States per capita real personal income as a fraction of the U.S. average, 1970-1992.
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Demand for products produced by the U.S. paper
and allied products industry (SIC 26) is closely
associated with aggregate economic performance.
During the period prior to 1975, total U.S.
consumption of paper and board was about 18.5
million tons per billion dollars of GDP (constant
$1982), but after the energy crisis the ratio fell to
about 17.5 million tons per billion dollars. The energy
crisis did have a long term effect on the industry.
Purchased energy consumption fell from an average
of 21,700 Btu’s per ton of output in 1972 to just
13,500 Btu’s per ton in 1991, thus enabling total
purchased energy consumption to drop by 12% when
output was increasing by over 40% (American Paper
Institute 1992).

The paper industry is relatively mature and future
growth is likely to be tied directly to growth in
aggregate GDP; i.e., in the range of 2.0%-2.5% per
year over the coming decades. There has been a
strong push to increase use of recycled fiber in the
industry and this is expected to continue. The
population centers within the Lake States and
neighboring Midwest states should continue to give
the region a comparative advantage in both the
demand for and supply of recycled fiber products.

The paper industry is also technologically
advanced and both wages and weekly hours worked
exceed the average for the manufacturing sector.
However, the slow rate of expected output growth,
combined with productivity improvement stemming
from technological change, are anticipated to result in
continued loss of jobs in the industry (Franklin et al.
1993, U.S. Bureau of Economic Analysis 1990).

Future growth in the U.S. lumber and wood
products industry is closely tied to events in the 
construction industry, and especially residential
construction, which absorbs 75%-80% of all softwood
lumber and structural panels (Widman Management
Ltd. 1991). The Lake States is primarily a hardwood
producing region and therefore has not been as
dependent upon the construction industry for markets
as have the West or the South. The largest single
market for hardwoods is in materials handling; viz.,
pallets and boxes, and demand for these products is
tied directly to the performance of the aggregate
economy. Therefore, growth in the hardwood market
is expected to be similar to that for paper and
paperboard over the next few decades.

If there is a shift towards greater preference for
multifamily housing units in the U.S., especially
among older Americans, it is likely to have less of an

effect on the Lake States forest products sector than in
other regions. Single family housing typically uses
25%-33% more softwood lumber and plywood per
unit than multi-family structures do and a shift in
preference towards multifamily units could dampen
future growth in demand for wood products. Multi-
family structures use about 40% of the amount of
oriented strand board (OSB) per unit as do single
family homes, so that growth in demand for OSB
would be affected less than for softwood products.
The Lake States has become the principal supplier of
oriented strand board (OSB), which currently
accounts for about 20% of the structural panel market.
OSB is expected to increase market share steadily in
the future as it continues to substitute for softwood
plywood in additional uses (Widman Management
Ltd. 1991). Therefore, regardless of the relative share
of single family versus multi-family housing
constructed in the coming decades, the Lake States
should enjoy continued market growth.

Total employment in both the U.S. and Lake
States pulp and paper industry remained
approximately constant from 1973-1988 with the
exception of a drop during the recession of the early
1980's, and the U.S. Bureau of Economic Analysis
projects a further loss of 6%-7% of both the national
and regional work forces by the year 2020 (Figures 9a
and 9b). In contrast, employment in the U.S. lumber
and wood products industry increased by one-third
from 1973-1988 and by 46% in the Lake States. U.S.
Bureau of Economic Analysis projections are for the
region to continue to outperform the national average
and to increase the work force by another 34% by
2020 (Figures 9a and 9b). Despite the decline in jobs
in the paper industry, by the year 2020 the lumber and
wood products and the paper and allied products
industries together are expected to represent 10% of
all manufacturing employment in the region, up from
just under 9% in 1988. Each job in manufacturing
directly contributes to the creation of 1-1.5 additional
jobs in supporting industries which provide inputs and
services, such as transportation and marketing
(Schmid 1988). Employment multipliers for the forest
products manufacturing industries are estimated to be
of similar magnitude (Pedersen and Chappelle 1989,
Sample and LeMaster 1992, Anon 1993). Thus, the
additional 16,000 jobs anticipated in those industries
in the Lake States by the year 2020 can be expected to
spur creation of a similar number of jobs in
supporting industries.
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Expansion of forest industry jobs should help
reduce employment instability in parts of the region.
Orr and Buongiorno (1991) found a positive
correlation between forested area and employment
instability at the county level, but that the presence of
forest industries, especially if they involved smaller
firms, mitigated this effect. The region’s employment
growth is expected to occur mainly in the lumber and
wood products industry which is characterized by
small to medium size firms. Hence, while economic
diversity is also associated with employment stability,
other things being equal, some expansion of the forest
products manufacturing industries should contribute
to overall employment stability.

The natural resources of the Lake States provide a
rich base for year-round outdoor recreational
activities such as hunting, fishing, biking, skiing and
snowmobiling. The intensity of both summer and
winter sports is illustrated by the fact that Michigan,
Minnesota and Wisconsin rank among the top six
states nationally in the number of registered boats and
among the top four in registered snowmobiles.
Hunting is typically dominated by residents, but
fishing draws a significant fraction of nonresidents;
indeed, Wisconsin and Michigan are the top two
states in sales of nonresident fishing licenses.

Consumptive uses of wildlife resources are
expected to decline in the future. For example, while
hunting is still a major activity in all three states, the
number of hunters has been dropping nationally since
1980 and this trend is projected to continue into the
next century (Heberlein and Beckley 1990). Even 
among those who have hunted in the past, Kellert
(1980) found that about half no longer do so. Women
and urban residents have a more negative attitude
towards hunting than do men. With the increase in
female-headed households, greater urbanization and
an aging population, participation in sport hunting is
expected to decline in the future (Heberlein, 1991).

Relatively new types of recreational activities are
becoming increasingly important. Thorp and Smith
(1991, p. 126, emphasis in original) refer to bicycling
as “ . . .  the outdoor recreation vehicle,” and point out
that bicycle sales have outnumbered automobile sales
in recent years. Skiing is also popular, but downhill
skiing appears to have peaked and has been growing
at only about 1% in recent years whereas cross
country skiing continues to show strong growth. Both
bicycling and skiing are more popular among younger
recreationists and as the average age of the population 

increases, the growth of these activities can be
expected to slow.

The amount and kinds of participation in outdoor
recreation are correlated with income and age; specifi-
cally, participation tends to increase with income at
least through the middle income classes but
participation in more strenuous activities declines
after middle age. A shrinking American “middle
class” coupled with an aging population can be
expected to lead to increased demand for more
moderate, more environmentally appreciative forms
of recreation, such as walking for pleasure, sight-
seeing and bird watching (Marcin 1993), all of which
tend to be done relatively close to home.

Families in which both the husband and wife work
have a more difficult time coordinating vacation
schedules and the number of hours devoted to work
has been rising. In addition, the percentage of single-
parent families has been growing. This has created
greater demand for high quality facilities close to
home which offer a broader range of activities, and
for shorter (3-4 day) trips. Numerous projections of
the future cost of oil and gas indicate costs rising at
between 1% and 2.5% per year, but the U.S. Bureau
of Economic Analysis estimates that both total miles
traveled and the number of miles driven annually per
passenger vehicle will increase. With its close
proximity to major population centers in the Midwest,
the Lake States tourism and outdoor recreation
industry can be expected to exhibit a positive rate of
growth.

In summary, the economic changes that the United
States is currently undergoing are expected to
continue for the next several decades, and to lead to a
period of positive but slower growth than was
experienced in the decades of the 1960's and 1970's.
While the Lake States did not experience the past
economic growth that other regions such as the West
did, the stage is set for the region to recover some of
its manufacturing base, especially in the wood
products industries. And, while the spectrum of
activities that takes place in forested areas is expected
to undergo some change in the future, the rich and
varied natural resources of the Lake States will
continue to provide a strong base for the tourism and
recreation industry in the coming decades.
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Tourism and Forest Products: Twin
Resource Sectors for Effective
Community Development in the
Lake States
Henry H. Webster and Daniel E. Chappelle

Abstract
The central purpose of this paper is to help communities and

their leaders think realistically about prospects for becoming
combined-development centers. Its specifics are based on
experience and three community-based case studies in the Lake
State’s region. More general points made are quite likely
applicable in other regions as well. Conditions necessary for a
combined-development center are examined in terms of location
factors for each sector separately, and “linking factors” that help
the two sectors exist compatibly. Suggestions are made concerning
forms of forest resource management that can help to foster
combined development. This paper concludes with guidelines that
may assist communities in objectively appraising their own
prospects of becoming combined development centers.

Introduction
The Lake States of Minnesota, Wisconsin, and

Michigan are the primary forested part of the Great
Lakes Basin in the United States. Ontario is the
portion of the Great Lakes Basin in Canada. In the
late 1800s, Lake States forests were the source of
building materials as well as financial capital for
development of a large area of the midcontinent
United States. The process by which this large region,
which extends from the Appalachians to the Rockies
(centering on Chicago), had its development
underpinned and fostered by three resource sectors
(timber, grain, and meat packing) has been vividly
described by historian William F. Cronon (1991).

The forests of the Lake States have substantially
recovered from original harvest, and are now in
genuine resource renaissance (Lake States Forestry
Alliance, 1988, 1996). These forests are again the
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resource base for a sizeable growing forest products
industry, and are a substantial resource-based tourism
sector. Attractive bodies of water, and relatively cool
summer climate, play a role in the tourism sector.

A major analysis of trends and opportunities
associated with forest resources in the Lake States
was recently carried out by a regional organization
formed in 1987 by the governors of Minnesota,
Wisconsin, and Michigan (lake States Forestry
Alliance, 1996). One of some 25 study elements
showed conclusively that communities with major
activities in both tourism and forest products are
substantially better off than communities more nearly
one or the other. Specifically, they are better off in
terms of employment and related community effects.
This fact is a resource-related aspect of diversification
of economic base. Multisector communities are more
stable than more nearly single-sector communities.

Systematic analysis of unemployment rates for
parts of the Lake States with various kinds of
economic bases every month for six years was the
point of departure for this analysis (Chappelle, 1997).
It became clear that several “combined development
centers” had unemployment rates both generally
lower and more stable than communities more
dependent on one sector alone. A related analysis
made clear that combined-development centers also
provide a wider variety of employment opportunities
that may appeal to multiple family members by
providing associated benefits to family stability and
community character (Hacker & Andrews, 1997).

This article discusses how several combined-
development centers have occurred and grown.
Information is also presented on what appear to be
important common attributes of combined-
development centers; and vital conditions that seem
quite necessary if a combined-development strategy is
to succeed. Some observations are provided about
how forests can be managed to contribute to
combined-development; finally, some guides that may
be useful to communities in appraising their own
prospects of becoming a combined-development
center are included here. The central purpose of this
paper is to help communities and their leaders think
realistically about prospects for becoming combined-
development centers. Specifics are based on
experience and three community-based case studies in
the Lake States region. More general points made are
quite likely applicable in other regions as well.

The central point of all this is that tourism and
forest products together foster a more stable local

economy with better job mix and lower
unemployment. Associated points are that additional
communities may be able to become combined-
development centers and that things can be done in
community development and resource management to
help this to happen.

This analysis links to an extensive literature on the
importance of a diverse employment base for
sustaining the economic health of a community.
Diversity is helpful, although analysts have had
difficulties in defining and measuring diversification
(Kort, 1981; Richardson, 1969). Many analysts (e.g.,
Richardson, 1969; Thompson, 1968) have noted that
diversified regional economies exhibit both
advantages (e.g., multiplier effects based on strong
intersectoral linkages) and disadvantages (e.g., lack of
scale economies).

Much of the literature on diversification links it
with regional economic stability, especially for
secular stabilization, in contrast to cyclical
stabilization (Thompson, 1968). Also, however, place
size has been found to be very important in achieving
economic stability through diversification (Kort,
1981; Thompson, 1968).

Kort (1981) developed a model of regional
economic instability and diversification that
accounted for differences in instability between large
and small cities. He calculated an entropy measure of
industrial diversification and a measure of economic
instability for a sample of 106 metropolitan areas in
the United States for nonagricultural employment. In
addition, Kort calculated the national average, ogive,
and percent durable diversification measures and
compared them to the entropy measure. Findings
revealed that the entropy measure performed better
than the alternative indexes of diversification.
Further, the relationship between economic instability
and industrial diversification varied by city size,
measured in terms of nonagricultural employment.

From this quantitative study, Kort (1981, p. 607)
concluded:

The results of this study do not confirm that
diversification is the sole explanatory factor of the
variation in REI [regional economic instability]; rather,
they show that more meaningful conclusive results are
produced by REI/diversification models corrected for
city-size variation (heteroscedasticity) and that, therefore,
diversification is at least one of the factors that account
for regional economic instability differences.
Unfortunately, not much has been published by

way of scientific findings regarding the joint sectors
considered here (forest products and tourism),
although many research studies have been published
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on those sectors individually. There has been a
tendency to view the economic development option
facing the community as one or the other, not a
combination of both. In addition, very little research
has been conducted on small places, where both
forest-based tourism and forest products
establishments are generally located.

On the other hand, some rules of thumb based on
research experiences have been developed. For
example, William R. Burch, Jr., a recognized social
scientist in the area of forest-based recreation
research, provided expert guidance regarding the
matter of best mix of economic activities from the
standpoint of community economy, vitality, and
stability (Burch, 1992, p. 15):

Nature-based or rural tourism as an industry is best when
it is an adjunct to primary production rather than the
primary source of a community’s survival. I suspect that
when tourism exceeds 35-40% of the gross local product
some threshold of disutility is being reached. Instability
in jobs, property values, tax receipts and population
characteristics is a daily pattern . . .  Unlike a mixed
economy where tourism supplements core economic
activities and can serve as a balance for market
fluctuations in demand for primary products and thereby
is a stabilizing influence, tourism as the dominant
industry lacks sustainability.
Also, there is evidence that heavy reliance on

tourism, especially based on forests lacking adequate
infrastructure and resort development, is unlikely to
live up to expectations of a healthy community
economy. For example, Kiester (1993) discussed
impacts of the establishment of the Redwood National
Park in California and its later expansion.  He
documented poor performance by tourism as it
substituted for an economic base previously provided
by the logging industry for communities in Del Norte
and Humboldt Counties. He found that tourism
created few jobs in the Redwood National Park area;
those created were largely low paying, especially in
contrast to the forest products industry.

Combined-development Centers Have
Occurred and Grown Via Several Somewhat
Different Sequences

Case studies of historic development have been
completed for three Lake States communities:
Rhinelander and northeastern Wisconsin, including
Oneida, Vilas, and Forest counties; Grand Rapids and
north central Minnesota, particularly Itasca County;
and the area including and surrounding both Gaylord
and Grayling in northern lower Peninsula Michigan,
specifically Otsego and Crawford counties. All three 

had previously been identified as combined
development centers.

These three case studies were carried out in
succession during several months in the first half of
1996. The basic study method was a combination of
substantial personal knowledge of Lake States
regional history, and focused discussions with
particularly knowledgeable residents and observers of
each of the three combined development centers.1

These three case studies are described in detail in
three reports prepared for the then Lake States
Forestry Alliance.2 The sequences by which each
combined-development center occurred and grew are
discussed at greater length in that document than is
feasible here.

The three communities appear to have become
combined-development centers via three different
processes or time sequences. Significant activity in
both tourism and forest products began at nearly the
same time in Rhinelander and northeastern
Wisconsin. This occurred from small beginnings
during two decades preceding 1900. The two sectors
began coexisting and adjusting to each other
essentially from the start. A long period of continuous
adjustment was very likely useful in helping the two
sectors become and remain complementary. The other
case studies show that while a long period of
continuous adjustment may be helpful, it is not
necessary in any absolute sense.

Significant activity in tourism and forest products
developed at different times several decades apart in
Grand Rapids and north central Minnesota. Forest
products came first a bit before 1900, with the pulp
and paper plant that is now Blandin Paper Company
at the core. An attractive town grew up around this
major enterprise based in large part on the
employment and income generated by it. Very
positive interaction among this major enterprise, the
community itself, and a very community-minded
newspaper also helped to create a quite nice town.
Resorts and related tourism activity then developed in
the area surrounding the town starting in the 1920s,
with the onset of travel by individual automobile at an
appreciable scale. The town provided and continues to
provide a focus for adjacent tourism activity in terms
of shopping and now transportation by air.

Significant activity in tourism and forest products
also developed at different times several decades
apart in the area surrounding Gaylord and Grayling in
northern Lower Peninsula Michigan. The sequence
was the reverse of that at Grand Rapids, if a
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significant difference in the history of the individual
Lake States is appropriately taken into account.
Timber-related activities disappeared from Michigan
following original harvest in the late 1800s to a much
greater extent than in either Wisconsin or Minnesota.
In those two states, original harvest was the start of a
more or less continuous development process. In
Michigan, original harvest was essentially a one-shot
event followed by a void lasting several decades. It
was prehistory in terms of any real continuous
development. A devastating history of fire in a larger
part of Michigan’s forested area than in the other two
states helped create this void.

Significant tourism and resort activity in and near
Gaylord and Grayling began in the 1920s, with a
considerable orientation toward hunting and fishing.
Skiing was gradually added to the mix of recreation
activities. A new forest products sector began in the
late 1950s. Substantially greater expansion of this
new forest products sector occurred from the late
1970s to the late 1980s. Additional employment, tax
base, and revenue had a considerable transforming
effect, particularly benefitting the public schools. At
much the same time, the tourism sector also
expanded, focused around high-quality golf courses
and expanded skiing facilities.

The presence of at least three different processes
or time sequences suggests that additional
communities may be able to become combined-
development centers. No one simple inexorable
process requires that a community start the process in
a particular way. Therefore, additional communities
can aspire to the lower and more stable
unemployment and associated benefits of combined
development.

It may be helpful at this point to briefly consider
how the three combined-development centers relate to
the states in which they are located. These points are
drawn primarily from an unpublished analysis internal
to this project titled, “Identification of community
attributes” (Chappelle, 1996). These points were also
incorporated into a background paper prepared for a
regional conference on tourism and forest products
held in 1998 (Webster, Chappelle, & Andrews, 1997).

The economy in each combined-development
center has experienced faster growth than has the state
in which the particular center is located. (Personal
income is one aspect of economic growth for which
accurate data are most readily available.) The number
of jobs grew relative to population over past 25 to 30
years, as well. The combined-development centers

appear to be more alike in economic and demographic
terms than are their state/locations. (Large differences
among the states as a whole are rooted in major
differences among metropolitan areas, with
Minneapolis/St. Paul and Detroit as examples.)
Further, the three combined-development centers
appear to have become progressively more alike with
the passage of time. This observation is based on
sectoral shares of regional personal income (a
measure of regional economic structure) in 1993
compared to 1969. Data were from the Regional
Economic Information System (REIS), U.S.
Department of Commerce (see Tables 2 and 3,
Appendix D2 [Webster et al., 1997]). The detailed
economic structure of combined-development centers
has been quite stable over the last 25 years. One
factor that has grown in proportionate terms is income
from so-called transfer payments. This likely reflects
an increase in population share in these centers by
those living on retirement income rooted in previous
employment elsewhere.

An economic growth rate that is faster than that of
the states in which they are located suggests that
combined-development centers contribute
significantly to state and regional prosperity on a
fairly broad scale—as well as to their own more local
prosperity. The specific significance of this
contribution to state and regional prosperity differs
somewhat among the three states in ways best stated
in a paper titled “Lake States forests: A sustainable
and appreciating regional asset” (Webster, 1994).

Wisconsin has a more nearly developed economy
statewide than do the other Lake States. Nearly the
whole state shares in a moderate rate of population
and economic growth. A resort industry longer
established over much of the state contributes to this
pattern, as does a large concentration of
technologically advanced forest products. Combined-
development centers help to anchor this pattern.
Minnesota has a distinct two-tiered growth pattern,
sometimes disguised by the fastest population growth
in the Midwest. The metropolitan corridor centered in
Minneapolis/St. Paul and stretching in one direction
to St. Cloud and the other to Rochester is growing
rapidly. The rest of the state is growing much more
slowly, with actual economic shrinkage in some
localities, particularly those strongly associated with
agriculture and mining. Tourism/resort enterprises
and forest products industries are major contributors
to reasonable prosperity in parts of the state where
such contributions are most needed. Combined-
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development centers intensify the beneficial effect.
Michigan’s economy has historically been strongly
concentrated in heavy industries, particularly
automobiles. These industries encountered difficulties
in the 1980s, with remaining effects well into the
1990s. Recently, several parts of Michigan distant
from the primary automobile production corridor
appear to be growing away from it. In a sense, they
are becoming more connected with adjacent
jurisdictions, and are less like the most densely
populated part of their own state. Combined-
development centers contribute significantly to this
beneficial process. The observation that combined-
development centers in the three states are more alike
than the states themselves illustrates this.

Important Common Attributes of Combined-
development Centers

Particular combined-development centers came
about via several time sequences that differ one from
another. There are at the same time some substantial
similarities in terms of assets underpinning these
centers. Some assets relate primarily to given
economic sectors, while others contribute to
community development in a more generic sense.

Primary location factors for the forest products
sector as a whole are supply of timber at relatively
modest cost, supply of labor of appropriate skills
(including training programs for developing skills),
and effective transportation access to principal
markets. Substantial supplies of good quality water
are an additional location factor for pulp and paper
plants.

Each of the three combined-development centers
is in an area where forest growth exceeds harvest by a
substantial margin. The margin of forest growth over
harvest in the pertinent forest survey units ranges
from 75-150 million cubic feet. The margins are quite
large in all cases, and so act to restrain increases in
timber prices. The fact that margins of forest growth
over harvest are generally increasing is a further force
in the same restraining direction. A related supply
factor is complementarity of various forest products
industries. For example, sawmills are important
sources of wood chips for production of pulp and
paper. Availability of timber at moderate cost is a
central point of foregoing observations. 

The locations of the three combined-development
centers have historically had substantial numbers of
available and effective workers with adaptable skills.
The willingness of previous outmigrants to return in

response to strengthened employment opportunities is
a part of this labor availability. Growth in a number of
kinds of manufacturing enterprises (both beyond and
including forest products) in northern parts of the
Lake States has partially tightened labor supply. In
recent history, unemployment rates have been higher
in Michigan than in Minnesota and Wisconsin. Hence
labor may be marginally more readily available in this
state. This difference is offset, however, by
particularly strong skills-training programs in the
latter two states. The availability of labor that has
adaptable skills is the central thread.

Each of the combined-growth centers has railroad
freight service. Rhinelander’s links are to
Minneapolis/ St. Paul, Milwaukee, and Chicago;
Grand Rapids’ links are to Minneapolis/St. Paul and
Duluth and its major seaport; Gaylord/ Grayling links
are to Detroit and associated cities. Truck transport
serves each of these centers in a more multidirectional
way. Rhinelander and Grand Rapids are reached via
conventional highways of good design and quality.
Gaylord and Grayling are directly on an interstate
freeway.

Abundant water supplies (in addition to forest
resources) are a principal reason for the  development
of major pulp and paper industries in the Lake States.
Water from the Wisconsin and Mississippi rivers
played a major role in development of pulp and paper
at Rhinelander and Grand Rapids. These rivers
provided both water for the manufacturing process,
and electric power to run the process. Significant
waterfalls at both Rhinelander and Grand Rapids
generate power efficiently, and indeed determined
specific locations of these communities in a historic
sense. Gaylord and Grayling do not have water
resources of comparable scale. Unsurprisingly, they
are not sites for pulp and paper manufacture.

Primary location factors for tourism and resorts in
the Lake States are attractive landscapes, attractive
bodies of water, community facilities supporting some
variety of cultural, entertainment, and shopping
activities, specific resort and dining attractions
(including a variety to meet different tastes and
budgets), and transportation access for visitors.3 Each
of the three combined-development centers is in an
area with moderately rolling topography. Each of
these areas is substantially forested, but not entirely
so. A variety of forest types adds further to a diverse
and attractive landscape. Each of the three areas has
several bodies of water that provide opportunities for
water-related activities. The forms of such bodies
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differ among the three areas. In the Rhinelander area
the principal bodies are chains of interconnected
small lakes with quite intricate shoreline geography at
a very local scale. In the Grand Rapids area the
principal bodies of water are lakes of some fair size,
including one located right in the city itself. Much
larger lakes are found 25 to 35 miles west of Grand
Rapids. In the Gaylord/Grayling area the principal
bodies of water are two rivers that have been
historically regarded as very high-quality trout
streams. These rivers flow in opposite directions (one
to Lake Michigan, the other to Lake Huron) but have
headwaters quite close together. Lake States scenery
is relatively varied and interesting, particularly in
comparison with quite uniform and heavily
agricultural areas to the south and west. That, and a
relatively cool summer climate, are broad-scale
attractants of visitors to the region, including the three
combined-development centers.

Rhinelander and Grand Rapids each are the
primary populated centers in a sizeable regional area.
This gives each a substantial amount of cultural,
entertainment, and shopping activity. Rhinelander and
northeastern Wisconsin have a particularly large
number of resorts and dining facilities with
substantial drawing power over significant distances.
Both resorts themselves and their visitation patterns
were originally rooted in visitor access by railroad
from Milwaukee and Chicago. The pattern continues
although the specific influence of rail passenger
service has long been gone. Vacation destinations are
sufficiently stable for considerable numbers of
families that visitation patterns also have considerable
stability. Grand Rapids and north central Minnesota
also have a number of resorts and dining facilities,
though the overall scale of the tourism/resorts sector
is smaller. There is one primary year-round
destination resort and several smaller ones. The large
lakes to the west of Grand Rapids attract significant
number of fishing enthusiasts. A considerable number
of small resorts and other lodging places provide
accommodation for them. Gaylord and Grayling are
less clearly the principal centers for a large area, but
this appears offset by several factors: the high-quality
trout streams, and a relatively long history of skiing
and recent development of several new resorts
organized around carefully designed, high-quality golf
courses. This has created more destination resorts
than existed previously.

Rhinelander and Grand Rapids are accessible to
visitors by good-quality standard highways, and by

air. Rhinelander has air service from both Chicago
and Minneapolis/St. Paul, while Grand Rapids does
from Minneapolis/St. Paul. Those major city airports
provide connections to a great many cities nationwide
and beyond. Gaylord and Grayling have better
highway access but poorer access by air. Gaylord and
Grayling are on a north-south interstate freeway (as
mentioned previously in the section on forest products
location factors). There is no scheduled air service at
either community. The nearest airports with such
service are 50 to 60 miles west in one case, and a
similar distance north in the other. Both airports have
other resort communities substantially close to them.

Vital Conditions for Pursuing 
Combined Development

Location factors operate largely independently for
forest products and for tourism/resorts. By themselves
they might result in separate-development centers for
tourism/resorts and for forest products. Combined-
development centers also have some additional
factors at work.

Apparently, linking factors foster compatible
development of the two sectors. One set of such
factors is natural features, particularly gentle
topography and intricate lakeshores. A second set is
cultural in a sense. Particularly important is strong
and cooperative community leadership that fosters a
sense of community cohesion. It would appear that
these three combined-development centers have a
combination of historic, natural, and cultural assets
that have made a substantial difference. Various parts
of this combination can be illustrated via examples
taken from each of the three communities.

The Rhinelander area illustrates quite clearly
historic and natural assets that foster compatible
development. First, there is a long history in
Rhinelander and northeastern Wisconsin of major
tourism and forest products activity. This history
affects human perceptions, particularly of residents.
The community is quite accustomed to some people
working in factories, and other people serving
visitors. That this combination provides employment
opportunities for a considerable range of family
members is likely quite widely understood. It is
striking that this pattern of compatibility goes back to
the initiation of local activity in the two sectors at
almost the same time a century ago. The fact that the
two sectors did not begin simultaneously in either
Grand Rapids, or Gaylord and Grayling, suggests that 
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this long continuity, while helpful, is not entirely
essential.

A second factor relates to physical environment.
The Rhinelander and northeastern Wisconsin area
have a gentle but certainly not monotonous terrain.
This gentle terrain tends quite naturally to limit
distance-of-sight from any given point of observation.
There are no dramatic long-range views of the kind
found in mountainous regions. This means that timber
harvest and related operations may not be readily
apparent to many visitors. Careful sizing and
positioning of areas being harvested and treated can
aid this purpose. The gentle terrain is something the
Rhinelander and northeastern Wisconsin area shares
with much of the Lake States. Conversion of the paper
plant to production of paper only may also have an
effect. No local production of woodpulp means no
truck or trainloads of pulpwood. (Woodpulp for paper
manufacture is received in processed form from
another reasonably nearby plant operated by the same
firm.) This amounts to a disguise that is useful in one
sense, but it may also lessen appreciation of the real
importance of forest products to the local economy.
Both Grand Rapids and Gaylord and Grayling have
primary processing of forest products in closer
proximity. This again suggests that some things that
are helpful in the case of Rhinelander are not entirely
essential.

Compatibility and complementarity also exist
within the tourism sector. A particular resort and its
surroundings near Rhinelander illustrate this at a very
local scale. The area around this resort features
several interconnected water bodies, several quite
sizeable resorts, and numerous residences, some year-
round and others seasonal. The human population is
quite sizeable—more so at some times of the year
than others. At the same time there is a feeling of
tranquility without any sense of a large number of
people being about (least of all any oppressive sense).
Visitors to this particular resort appear to expect other
people to be there, and to pursue relatively quiet
activities. The absence of people disturbed simply by
the presence of others, and of those interested in some
of the most frenetic and exhibitionist forms of
nightlife, is noticeable. The physical environment also
contributes to tranquility. The interconnected water
bodies have a quite intricate geography at a very local
scale. This results in a rather different view from the
shore about every 50 to 75 feet. This intricate
geography succeeds in separating both areas and
people into relatively small, unhurried units. These

water bodies are parallel to the gentle terrain that
contributes to compatibility and complementarity
among tourism and forest products sectors.

Strong and cooperative community leadership is a
particularly important cultural asset. Such leadership
can maintain focus on many or all of the sectors and
factors that contribute to effective community
development. Such leadership has the effect of
proactively preventing essentially zero-sum arguments
among sectors of the community. Strong and
cooperative community leadership can be illustrated
at different scales for Grand Rapids and for Gaylord.
At Grand Rapids three entities have historically
interacted unusually closely and effectively. One is
the major forest products firm that operates a major
pulp and paper plant in the heart of Grand Rapids.
The second is the community of Grand Rapids itself.
Both the original manager of the pulp and paper plant,
and a subsequent and active owner, held very
community-supportive views. These views became
institutionalized and are strongly reciprocated by the
community. A notably civic-minded newspaper has
further reinforced a supportive pattern more strongly
than in many partially similar places. This supportive
pattern, and the direct role of the pulp and paper plant
in providing substantial employment in relatively
well-paying manufacturing jobs, helped to make
Grand Rapids an attractive community. It seems
essentially a statement of fact that Grand Rapids is
substantially nicer than many industrial communities
of similar size. This attractive community then
attracted other resource-based activities, including
substantial activity in the tourism/resorts sector.

A smaller scale but sharply-etched example of
cooperative community leadership helped Gaylord
develop a new form of resort industry that emerged
concurrent with forest products expansions occurring
during the 1980s. Preceding arrival of skiing and new
golf-oriented resorts, the community gave itself a
fairly widespread Alpine architectural motif through a
series of reasonably coordinated building renovations.
Though the nearby hills are un-Alpine in a strict sense
of the word, the motif worked to create a tourist
destination on a scale larger than had existed before.

The underlying point of these illustrations is that it
takes a combination of historic, natural, and cultural
assets to become a combined-development center.
These assets are in addition to specific location
factors for the forest products and tourism sectors.
The combination is certainly not identical for every
existing or potential combined-development center,
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but a combination of such assets is necessary. With it,
a community may enjoy the employment and other
benefits of combined development. Perhaps the single
most important factor is encompassing and unifying
community leadership. Many communities share some
or all of previously discussed “vital conditions for
pursuing combined development.” These conditions
are common to major portions of the Lake States. But
there are great differences among communities in
terms of kind and strength of community leadership.
This is apparent to observers who know a
considerable amount about both community
development processes and the Lake States.
Communities with encompassing and unifying
leadership can function effectively as a unified whole,
with many sectors—including tourism and forest
products—playing complementary parts. Such
communities have by far the best chance of enjoying
the employment and associated benefits of combined
development. This is certainly true in the Lake States,
and is likely also true in other regions.

Forests Can Be Managed to Contribute 
to Combined-development

Effective management of forest resources is
vitally important to sustainable development of both
tourism and forest products. Effective management is
the basis for sustained supply of raw material for the
forest products sector.  Effective management can
also contribute to other purposes, including the
attractiveness of the forests in a sizeable regional
area. Intensive and well-funded management of the
timber aspects of forests can do this by effectively
growing timber to meet consumer demands for wood
products on fewer acres than would be needed with
less focused resource management. More acres can
then be managed for other primary purposes. Such
effective management can contribute to regional
development and societal prosperity (Webster &
Chappelle, 1997). A simple analogy may be
illustrative. If the vegetable garden of a self-reliant
family is intensively managed, a vegetable supply can
be provided while leaving more of the yard for lawn
and flowers. Less intensive management would
require a larger garden to provide the same vegetable
supply.

This sort of management of forest resources
depends primarily on two things. The first is
management planning that seeks to separate forest
uses from uses that would otherwise conflict
unnecessarily. Intensive vegetation management for

both timber and wildlife and naturalistic values are
uses best put in separate places if each is to be
vigorously pursued. The question is which to put
where (not which is most important—they all are
important). The second important factor is an
investment-oriented funding arrangement of sufficient
scale to make resource management really effective.
The key is a forward-looking focus on prospective
returns from intensive management that will produce
large quantities of high-quality timber and other
outputs from carefully selected areas.

At a more local scale, timber harvest areas can be
carefully designed to blend relatively well into the
landscape. This depends on several relatively subtle
matters concerning placement, shaping, and size of
individual harvest areas in relation to specific terrain.
For example, irregularly shaped harvest areas appear
more natural and less visually jarring than rectangular
ones. Careful placement can provide a view from the
primary point of observation (e.g., road) that
minimizes adverse visual effect. And several
relatively small harvest areas in the same general
locale will appear more natural than a single harvest
area of the same aggregate size. Considerable skill is
required to bring these matters off successfully in a
given location. Skill is the difference between a
design that seriously raises logging costs and
consequently decreases timber value to landowners,
and design that improves appearance without these
adverse effects.

Thinning of forest stands is a process that
gradually concentrates growth on fewer, larger, and
consequently more valuable trees. Put simply, it is
similar to thinning a carrot patch in a garden to get
nice-sized carrots at harvest. Matters become a bit
more complicated when given forest stands reach a
point where replacement with a new stand is
necessary for sustained and sustainable growth. Trees,
like people, have finite life spans—longer for some
species than for others. Matters are simplest for the
one Lake States forest type that is ecologically
adapted to either even-aged or all-aged management,
namely the northern hardwood type. Areas where
appearance is particularly important can be managed
on an all-aged basis that maintains an essentially
continuous forest canopy (even though less
economically efficient for reasons of cost than forms
of even-aged management). All other Lake States
forest types require forms of even-aged management
for several reasons: strong light and mineral soil for
effective regeneration following harvest, among them.
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Actions mentioned previously concerning placement,
shaping, and size of harvest areas can make even-aged
management less obtrusive and more attractive than it
would be otherwise.

Rapid regeneration can also lessen the effect of
timber harvest on views held by residents and visitors.
Aspen, the most extensive single forest type in the
Lake States, provides a particularly vivid example.
When aspen trees are harvested new trees promptly
sprout in large numbers from the stumps. They grow
rapidly provided there is reasonably full sunlight.
Within no more than two or three years (and in some
cases even less) a casual observer may see no further
evidence of harvest. An observer more acquainted
with the particular locale will see that the new stand is
for the moment made up of smaller trees than the
original, but is progressing quite rapidly.  In
coniferous forest types prompt planting of a new
stand can achieve much the same effect, though in
less vivid form.

Forests can also be managed to maintain their
attractiveness to visitors in one particularly important
way. This involves taking advantage of and
maintaining intermixture of forest types. Intermixture
can contribute to attractiveness in a significant way.
Variation in leaf colors, sizes, and shapes found in
intermixed types is frequently more interesting and
attractive than any one alone. In addition, specific
types have particular useful attributes. For example,
hardwood types give leaf color in autumn that in
effect often extends the summer tourism season.
Specifically, the northern hardwood type gives red
leaf color, aspen/birch types give yellow leaf color,
while various oak types give brown or russet leaf
color. Conifer types that retain their needles all year
round are green against a background of snow in
winter. Combinations of oak and conifer types are
strikingly attractive in autumn, with russet and green
each providing contrast for the other. Intermixed
forest types are characteristic of many parts of the
Lake States.

Measures of a different source can also make
tourist visitors and forestry operations more
compatible. Efforts can be made to communicate
planned forest management actions to local
governments, resort operators, and (indirectly) visitors
well ahead of time. Some examples include joint
development of so-called best management practices
for visual quality of forests by Minnesota forest
products and resort industries, explanatory visits to
nearby forest management activities pioneered by

selected resorts, and an effort in Michigan to involve
township officials in so-called compartment reviews
that complete planning for local, quite specific forest
management activities on state forests. All contribute
to a sense of joint enterprise and effort in common.

Conclusion: Self-appraisal of Prospects 
by Additional Communities

Tourism and forest products together foster a
more stable local economy with better job mix and
lower unemployment than either does alone. Things
discussed previously can be done in community
development and resource management to help
combined development to occur in places with
necessary assets of several kinds. Such facilitation is a
constructive focus for policy, community
development, and resource management. The idea that
one sector must be selected over the other is simply
false, leading only to an unnecessary and self-
defeating choice. Combined development constitutes
a major opportunity for communities with requisite
features and leadership. We will now conclude with
some suggestions that may help interested
communities realistically appraise their own prospects
for becoming combined-development centers. There
are communities in the Lake States that are not now
combined-development centers for tourism and forest
products, but are development centers for one or the
other of these two sectors. Some may have realistic
opportunities to become combined-development
centers.

The histories of Grand Rapids and Gaylord and
Grayling are illustrative. The forest products sector
developed first at Grand Rapids. An attractive town
grew up around the major pulp and paper plant,
supported in part by its employment and income.
Recreational visitation and tourism activity arrived
several decades later. In terms of continuous
development in the modern era, recreational visitation
and tourism activity occurred first in the
Gaylord/Grayling area. An entirely new forest
products industry then developed by stages several
decades later when the extent of a major regrowth of
forests became readily apparent. Only Rhinelander,
among the three communities, experienced nearly
simultaneous development of the two sectors from a
common beginning point. Particular communities
have gotten there via at least three different specific
sequences.

Realistic appraisal is crucial to accurately judging
prospects of a particular community, and to
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determining an appropriate focus for efforts. Such
appraisal is best made by the particular community
itself. The following are a few suggestions for making
a realistic appraisal in sequential steps.
• Examine the community in terms of primary

location factors for whichever sector is
substantially missing. Primary location factors for
the forest products sector overall are (1) supply of
timber at relatively modest cost; (2) supply of
labor of appropriate skills (including training
programs for developing skills); and (3) effective
transportation access to principal markets. Water
supply is an additional location factor in the
specific case of pulp and paper manufacture.
Primary location factors for tourism and resorts
are (1) attractive landscapes; (2) attractive bodies
of water; (3) community facilities supporting
some variety of cultural, entertainment, and
shopping activities; (4) specific resort and dining
attractions (including a variety to meet different
tastes and budgets); and (5) transportation access
for visitors.

• Do this examination as directly and factually as
possible. Focus initially on the current situation.
This is necessary for a realistic appraisal of
prospects. (Consideration or possible
improvement regarding location factors is best
done separately a bit later—to avoid intermixing
what is with what we might like it to be.) It may be
useful to discuss your appraisal of location factors
with people outside the community who have
specific knowledge of the tourism and forest
products sectors. (Such discussion can strengthen
a directly factual appraisal.)

• At this point a defining judgment based on
directly factual appraisal is needed. The question
is, does the community now have sufficient
strength in principal location factors to make
becoming a combined-development center a
realistic possibility? If the answer is yes, the next
stage of the appraisal is to examine the community
in terms of linking factors that could be brought to
bear to foster compatible development of the
tourism and forest products sectors. Consider both
the natural and cultural assets of each community
for the three combined-development centers. Do
local terrain and landscape arrange themselves in
such a way that direct impact of the two sectors on
one another can be fairly gentle? Or do local
terrain and landscape simply not arrange
themselves this way? Does the community have a

history of community leadership that has focused
attention on the common good of the whole
community? Or does the community simply not
have such a history? This leadership is vital to a
combined-development center. Also consider
competing centers. The essential question is room
in a competitive sense for an additional combined-
development center.

• Again, make this self-appraisal as directly factual
as possible, focusing on the current situation.
Again, discussing this part of your overall
appraisal with people outside the community who
have specific knowledge of development patterns
in many communities may be helpful.

• Another defining judgment based on directly
factual appraisal is needed at this point. The
question is, docs the community now have the
natural and cultural assets to attempt realistically
to become a combined development center? Pay
particular attention at this stage to the matter of
community leadership.  It may be the most crucial
single factor.
Careful, directly factual appraisal of this sort can

lead to conclusions of three different sorts for
particular communities. Rather different courses of
action would then be appropriate.

Conclusion 1. Yes, community A clearly has
specific location factors, and natural and cultural
assets, to be a combined-development center. The
specifics about efforts to attract/develop the sector
now substantially lacking are the next order of
community business.

Conclusion 2. No, community B substantially
lacks some of the specific location factors, and natural
and cultural assets, to be a combined development
center. Getting on with making the most of the sector
the community does have is the next order of
community business.

Conclusion 3. Community C comes close to
having the specific location factors, and natural and
cultural assets, to be a combined development center.
It is, however, slightly short in terms of one or
perhaps two of these factors and assets. Determining
what can realistically be done to strengthen this factor
or factors is the next order of community business if
there is a collective desire to be a joint-development
center.

Hopefully, these suggestions will aid communities
in considering their own prospects and best directions.
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Notes
1. Sources were as follows: In Rhinelander, a

historically minded retired forest ecologist who had been a
faculty member at University of Wisconsin-Milwaukee; and
a historically minded former leader of the major USDA
Forest Service research unit in Rhinelander. Confirmation
was provided by the manager of the Rhinelander Area
Chamber of Commerce.

In Grand Rapids the retired editor and publisher of a
very community-minded newspaper who both provided
insights directly and also organized a discussion with some
10 to 12 community leaders. A book concerning joint
development of the Blandin Paper Company and Grand
Rapids (Boese, 1984), and a classic history of white pine in
Minnesota (Larson, 1949) also provided useful insights.

In (Gaylord/Grayling, a person active in community
and school affairs who several years earlier had given an
insightful presentation on the role of resource sectors in
strengthening the economic base of communities; and a
former major member of the Michigan Department of
Natural Resources who at one point was regional forest
manager for the northern Lower Peninsula.

2. The Rhinelander Area of Northeastern Wisconsin:
A Case Study in Complementary of Tourism and Forest
Products Sectors (January 23, 1996); The Grand Rapids
Area of North Central Minnesota: A Case Study in
Complementary of Tourism and Forest Products Sectors
(March 18, 1996); The Gaylord/Grayling Area of Northern
Lower Peninsula Michigan: A Case Study in
Complementarity of Tourism and Forest Products Sectors
(April 16, 1996). Individual copies of these case studies
will be made available upon request to the senior author of
this paper.

3. It might be argued that a readily perceived distinct
identity as a destination is an additional location factor,
Some examples of quite diverse character in the Lake States
are Mackinac Island, Bayfield and the Apostle Islands, the
Mall of America, and the Boundary Waters Canoe Area
Wilderness. But it can also be argued that “distinct identity”
is as much or more a result of tourism development as it is
a factor contributing to such development. The fact is that
Rhinelander, Grand Rapids, and Gaylord/Grayling each
have substantial tourism activity with less sharply distinct
identity than examples just cited. This tends to confirm that
distinct identity is not a major factor in any necessary sense.
In particular, it is not at the beginning of development as a
tourism center (though a degree of distinct identity will
emerge in time if development is successful).
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Economic Contributions of Lake
States Forest Resources and
Programs to Foster these
Contributions
Larry D. Pedersen, Daniel E. Chappelle 
and Henry H. Webster

A new synthesis article for “Forest Resources as Part of the
Real Economy.”

Introduction
Correct and accurate measurement of economic

contributions of major resource-related sectors is
important. It is important to efforts to create
multisector economic development/diversification
programs. It is inherently difficult for sectors to work
together for a common purpose when each is trying to
prove itself biggest by any means that comes to mind. 
Correct and accurate measurement for all relevant
sectors is the proactive way to avoid  competitive
exaggeration that otherwise occurs all too readily.

This paper discusses two primary topics. The first
is an example of such correct and accurate
measurement, specifically for tourism and forest
products sectors in the Lake States region. The second
is real-world examples of positive efforts to foster
growth of these sectors in this region where there are
substantial opportunities for both.

Jobs and Payrolls in Tourism 
and Forest Products Sectors

Jobs and payrolls in these two sectors in the Lake
States have been measured several times via correct
and accurate procedures. Measurement dates for the
forest products sector were 1982, 1985, and 1990. 
Measurement dates for the tourism sector were 1985
and 1990.

Correctly calculated multipliers were also
determined via interindustry input-output analysis. 
Such analysis in essence measures strength of
connections between sectors. It helps to identify in
quite specific terms how much growth in particular
sectors (such as tourism and forest products) will
cause growth in other sectors. The multipliers
facilitate determination of indirect and induced jobs
and payrolls related to direct jobs and payrolls.

These systematic measurements led to several
important conclusions.
• The number of jobs and dollars of sales in the two

sectors combined are very substantial. For
example, there are 280,000 jobs in direct
employment alone.

• Forest products is substantially the larger of the
two sectors by essentially all these measures.  The
ratio of forest products to tourism is 4 to 1 for
employment, 7 to 1 for sales and expenditures,
and 8½ to 1 for wages and salaries.

• Growth in a proportionate sense is also greater in
the forest products sector than in the tourism
sector. Over a five-year period, employment and
wages and salaries and sales and expenditures in
the forest products sectors each increased by
approximately 15 percent. Comparable increases
in forest-related tourism ranged for 3 percent for
expenditures to 6 percent for employment.

• Average wage levels in the forest products sector
are substantially higher than in the tourism sector. 
The ratio at time of the most recent measurement
was a bit more than 2 to 1. Wages are generally
higher in manufacturing than in service industries. 
This 2 to 1 ratio is a resources-specific example of
the more general point.

Target Industry Programs
Further enlargement of the tourism and forest

products sectors would provide useful societal
benefits. Further enlargement would be part of
development of a more diverse economy, particularly
in nonmetropolitan parts of the Lake States. Areas
with diverse economic bases are inherently more
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stable than areas with economic base highly
concentrated in any one sector.

Resource-based economic development is in part a
result of impersonal forces operating in economies at
scales from local to state, regional, national, North
American, and global. These forces in essence create
opportunities for development. For example,
opportunities for expansion of forest products
industries in the Lake States region since about 1980
have been energized by three primary impersonal
forces. One has been a major and continuing regrowth
of forests in this region. A second was a major
societal need caused by extremely high
unemployment rates in much of the 1980s, notably so
in the earlier part of the decade. A third impersonal
force was first very high and then fluctuating energy
costs that created additional incentive to produce
forest products for Midwest consumption relatively
near major population centers of the region. The
effect of major timber output reductions in the Pacific
Northwest has become a fourth impersonal force more
recently.

Resource-based economic development is also a
result of deliberate efforts to foster growth in
economic sectors where there are opportunities for net
state and regional economic growth. These efforts are
frequently led by state resource and business
development agencies and associated organizations
for particular instate areas. Cooperative efforts linking
several adjacent states are also sometimes mounted.

Efforts to diversify the economy of each of the
three Lake States and thereby the economy of the
region itself were undertaken in the 1980s and
continued into the 1990s. Efforts in the three states
were considerably alike in substance although
terminology used differed somewhat. Unity among
the three states was further strengthened by the
formation and ongoing activities of the Lake States
Forestry Alliance (now Great Lakes Forest Alliance).
The governors’ explicit endorsement of cross-
boundary joint efforts strengthened natural tendencies
toward cooperation.

Efforts made in Michigan are illustrative of the
substance of efforts in all three Lake States. These
efforts amounted to an exercise in industrial policy
although that term was not used. Specific targeted
sectors were identified. They were sectors with
recognized potential for net state economic growth. A
specific program for each identified sector was drawn
up. Identification of sectors and development of
specific programs was carried out by a special

commission appointed by the governor and closely
associated with him. The special commission
requested and made effective use of assistance of
individuals in state agencies associated with particular
targeted sectors. In some cases those individuals
brought specific university faculty members into the
joint effort in program development. The governor
subsequently designated a state agency member as
overall leader for each targeted sector.

There were originally three targeted sectors in the
governor’s target industry program. They were forest
resources and industries, agricultural processing, and
some particularly high value parts of the automobile
industry. Subsequently, a tourism segment was added,
and the three resource-related target industry
programs were integrated into a Michigan renewable
resource development initiative.

The specific target industry program for forest
resources and industries consisted of 25 highly
specific elements. These 25 elements were grouped
into three major categories, each very important to
fostering net growth of forest resources and
industries. The first was measures to improve
business climate for forest products industries. The
second was measures to grow more and better timber.
And the third was measures to encourage directly
public and private interests in forestry to work
together effectively.

The specific target industry program for tourism
focused primarily on efforts to attract additional out
of state visitors whose expenditures contribute to state
economic base. (In-state visitors also contribute to the
economic base of particular communities, but from an
overall state perspective their expenditures are
essentially a transfer from one pocket to another.) 
There was considerable focus on efforts to attract
additional visitors from Chicago. The logic of this
focus turned around the very large population of the
Chicago metropolitan region, and its rather close
proximity to a part of Michigan with a considerable
history and pattern of visitations. There was also
considerable focus on fostering links among separable
enterprises that might jointly provide pleasant
visitation experiences. For example, these enterprises
include several bed and breakfasts in a particular area,
a well known and well-regarded restaurant in the
same area, and hiking and cross-country skiing trails
on private land in the vicinity.
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A Simpler Measure of Results
It is evident that the tourism and forest products

sectors contribute substantially to employment and
income in the Lake States. It is also evident that these
contributions grew appreciably in the past two
decades. For example, in the 1980s there were a series
of large investments—totaling $4.5 billion—in new
and expanded forest products facilities. These
investments were shared essentially equally by the
three states. A number of generally smaller
expansions continued throughout the 1990s.

Many highly detailed measures of the effects of
these developments could be reported. But too much
detail is often at a cost in terms of simple and
important understanding of essentials.

A very simple measure of results will contribute to
such understanding. It was developed by very
competent people in the office of the governor who
did most to create and foster the Michigan target
industry program. These very competent people found
that by 1990 this state, so historically dependent on a
single recession-prone sector, was now 25 percent
less dependent on the automobile sector than 10 to 15
years earlier.

Better testimony in favor of applied industrial
policy would be hard to find.
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Sustainable forest management in
Algonquin Provincial Park
Carl Corbett, R.P.F.

Introduction
Algonquin Provincial Park is Ontario’s oldest and

best known Park. It is often referred to as the “jewel”
of Ontario’s Park system and is internationally well
known. Not only is Algonquin an important
recreational area in southern Ontario, but it also
supports a thriving forest industry in communities
surrounding the Park.

Forestry activities, including harvesting, are
managed by the Algonquin Forestry Authority (AFA),
an Ontario Crown Agency established in 1974 by Bill
155, An Act to Incorporate the Algonquin Forestry
Authority. The Authority is a commercially-oriented,
self-financing agency. Forest management activities
are fully funded through an account dedicated to
forest management, which is paid for by the forest
industry. AFA’s activities are overseen by a Board of
Directors. These individuals hail from local
communities surrounding the Park, and whose interest
is in the maintenance of Algonquin’s unique values
for future generations.

The AFA receives management direction from
several different plans and legislation, but its Forestry
Policy guides its day-to-day activities. The AFA’s
commitment to sustainable forest management (SFM)
can be found in its Vision Statement: “To achieve the
highest standards of sustainable forest management
practices, in order to maintain Park values for future
generations. This will be accomplished by implement-
ing a sustainable forest management system for
Algonquin Park.”

How is this done? It is achieved by protecting
wildlife habitat, forest values, and recreational
activities while maintaining an active forest
management program. Sustainable forest management
is the maintenance and enhancement of the long-term
health of forest ecosystems while providing
ecological, economic, social and cultural
opportunities for the benefit of present and future
generations (Canadian Council of Forest Ministers,
CCFM). Management of Ontario’s Crown forests are
governed by the Crown Forest Sustainability Act
(CFSA). One of the requirements of the CFSA is for
each forest management unit in the province to
prepare a detailed 20 year forest management plan
which is renewed every five years. Sustainability of
the forest resource is the corner stone of each plan.
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How do you know a forest is managed
sustainably? The CCFM has established criteria and
indicators to measure sustainability, and although
many of these measurements are in their early stages
of development they have been incorporated into the
forest management plan for Algonquin Provincial
Park, both at the forest stand and landscape levels.
This paper will briefly outline sustainable forest
management in Algonquin Provincial Park using some
of the indicators under the CCFM criteria. The six
criteria are: conserving biological diversity,
ecosystem condition and productivity, soil and water
conservation, global ecological cycles, multiple
benefits of forests to society and accepting society’s
responsibility for sustainable forest management.

Conserving Biological Diversity
Long term ecosystem diversity is managed at the

landscape level in Algonquin Park using a
sophisticated forest model developed by the Ministry
of Natural Resources called the Strategic Forest
Management Model (SFMM). This model allows the
manager to trace a forest’s development over time
based on different management alternatives, and
assists the manager in determination of which
management alternative is sustainable. SFMM
projects information through time based on several
factors, including forest condition, forest dynamics,
potential wildlife habitat for selected species and
forest diversity. Species and genetic diversity are
managed at the forest stand level based on detailed
forest management prescriptions while nature reserve
and wilderness zones provide an undisturbed genetic
bank of plant species.

Algonquin Park has two main forest complexes
which contain 34 native tree species of which 24 are
common in the Park. Ten tree species have very
limited distribution and are at the edge of their natural
range. Algonquin’s forests are located in the transition
zone between northern and southern ecosystems. The
west side of Algonquin is dominated by tolerant
hardwoods. Sugar maple. beech. hemlock and yellow
birch are the main tree species. The eastern portion of
Algonquin has forests dominated by white pine, red
pine, poplar and white birch. Many of these tree
species are well suited to partial cutting systems and
are managed under the selection and uniform
shelterwood systems. Forest cover is maintained on
98% of the harvested area. In all cases, the trees to be
cut or retained are individually marked by highly
trained tree markers. 

Forest management prescriptions are implemented
by tree markers to ensure protection of wildlife
habitat, recreational opportunities and other forest
values while maintaining a diversity of tree species
and forest cover for the future. This provides a large
genetic base for regeneration, and in the the majority
of instances, natural regeneration is abundant. Areas
designated for artificial regeneration use seed
originating from the Park. Retention of continuous
forest cover ensures forest fragmentation is
minimized. Tree markers protect habitat for wildlife
species by leaving den trees, mast-producing trees,
raptors’ nests and browse in harvested areas.

The forest inventory is updated every five years
and a geographical information system (GIS) has been
used for 10 years to compile and display the data
necessary to manage the Park’s forests. A key
component to maintaining a current forest inventory is
ensuring financial resources are available.

Ecosystem Condition and Productivity
The partial harvesting systems used in Algonquin

Park rely heavily on natural regeneration. To date,
this has been largely successful. The tolerant
hardwoods on the west side of the Park
(approximately 50% of the Park’s forested area) are
often referred to as the “continuous” forest and
regeneration is abundant. These forests are managed
by the selection system, which is the removal of
individual, or groups of trees at regular intervals over
time. The uniform shelterwood system is the other
partial harvesting system employed, primarily for the
management of white pine, hemlock and yellow birch.
This system is the removal of the original forest over
a series of cuts and natural regeneration usually meets
management objectives. In some instances,
scarification is carried out for the natural regeneration
of yellow birch and hemlock as these species have
more specific regeneration requirements. There is an
issue regarding the recruitment of hemlock into
polewood sizes due to browsing, first by deer and now
moose. Strategies have been put in place to maintain
this important species on the Park landscape.

The majority of the artificial regeneration work is
in the white and red pine forest cover types.
Approximately 85% of the white pine forest
regenerates naturally while the balance is artificially
regenerated. Regeneration of the jack pine forest has
been questioned, because it is naturally converting to
white pine. Jack pine is at the southern portion of its
range and forms a small component of the Park’s
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ecosystem. Artificial regeneration of jack pine using
native seed stock and conversion to jack pine on
appropriate sites are the main strategies for
maintaining this tree species on the Algonquin
landscape. Altogether, regeneration of Algonquin’s
forests is successful.

Research on growth rates in both the tolerant
hardwood and pine forests are used to confirm/modify
cutting cycles or rotation ages. Recent information on
tolerant hardwood growth rates was used to extend
the hardwood cutting cycle from 20 to 25 years.

Since 1975, approximately 65% of the annual
available volume has been harvested. Recently, this
has increased to 80%, which will assist to enhance
growth rates, as the forest management systems used
rely on maintaining the best growing stock on the site.

Conserving Soil and Water Resources
Partial cutting systems ensure soil and water

conservation by retaining the forest canopy. In
addition, site impact guidelines are used to minimize
any damage to the forest floor. Thus, impacts of soil
disturbance are reduced.

Conversion to non-forest use is limited to roads
and landings required for extraction of the forest
products. Roads comprise less than 2% of the forested
land base and are used again in subsequent harvests.
Limits are also placed on the amount of skid trails
allowed in an area (85% skid trail-free for tolerant
hardwoods and 70% skid trail-free for pine/intolerant
hardwood mixtures).

Approximately 20% of individual forest cover
types are protected in nature reserves, wilderness,
recreational areas, historic and natural environment
zones. These areas contribute significantly to soil and
water conservation, species and genetic preservation.

Global Ecological Cycles
This is a more difficult criterion to measure, but

the use of forest management systems that retain
forest canopy cover on 98% of the harvested area
should ensure that there is no disruption to global
ecological cycles.

Multiple Benefits of Forests to Society
First and foremost, Algonquin Provincial Park is a

world-class recreational area and forestry activities
are secondary. Initially, these were conflicting land
uses. Strategies such as the separation of these
activities by “time and space” and use of partial
cutting systems where tree species and site conditions

dictate have proven successful in minimizing impacts
of forestry operations on recreationists. Protection of
values important to society is paramount during the
planning and implementation of forestry operations.
Knowledge of the land base and using experienced
tree markers and woodsworkers ensures protection of
water quality, wildlife habitat. cultural heritage areas
and other values society wishes protected.

In the 2000-2001 fiscal year, timber sales
exceeded $20 000 000 and Crown stumpage charges
were almost $4 000 000. Payments to contractors who
live in communities surrounding the Park was $14
700 000. On a provincial basis, Algonquin Park
provides only 2% of the annual harvest, but is more
important regionally. In the area south of North Bay,
Ontario, Algonquin provides 40% of the wood
harvested on Crown lands. Provincially, it also
provides 20% of the white pine and 30% of the sugar
maple harvested annually on Crown land.

Accepting Society’s Responsibility 
for Sustainable Forest Management

Extensive public consultation is undertaken during
preparation of Forest Management Plans. This
comprises of information centres, newsletters and
public input on the development of forest
management plans. The Ministry of Natural
Resources has established a Local Citizen’s
Committee for this purpose and this committee has
met with members of the public to better understand
public views about forestry practices in Algonquin
Park.

A Memorandum of Understanding was reached
with three Algonquin aboriginal communities in
February 2000 to provide more benefits from forestry
activities. This agreement has been relatively
successful in its first year and a key component of the
agreement is the “continue to grow” clause. Benefits
for Algonquin communities to participate in forestry
activities will be enhanced as opportunities become
available.

In addition to formal consultation with the public
and aboriginal communities, the Authority publishes a
newsletter twice a year, has a website at
“www.algonquinforestry.on.ca,” and participates with
the Friends of Algonquin Park and the Ministry of
Natural Resources on development of the Logging
Museum in Algonquin Provincial Park. The Authority
publishes an Annual Report each year and is subject
to independent forest audits once every five years.
These have produced positive results regarding how
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Algonquin’s forests are managed. The Annual
Reports and independent forest audits are tabled in
the Ontario legislature. The AFA firmly believes the
public has a right to know what is happening in
Algonquin’s forest and these above-mentioned venues
provide several means by which the public can access
information.

Summary
Management of today’s forests is more complex

than ever.  This requires applying knowledge gained
from the past, implementing new science and being
adaptive in one’s management practices. To meet and
exceed expectations regarding sustainable forest
management in Algonquin Provincial Park, the
Authority is implementing an Environmental
Management System (EMS) early this summer. The
EMS is designed on the ISO 14001 template and will
provide a structured, well-organized management
system to enhance the AFA’s sustainable management
of Algonquin’s forests.

Definitive measurement of sustainability will be
refined over time, but sustainability can be measured
in simpler terms. Algonquin Provincial Park has a
healthy forest, is used extensively for recreational
activities, and has a thriving forestry community.
There are many second, third and some fourth
generation loggers in Algonquin Park. Consider some
of the sawmills the Algonquin forest supplies—third
generation Murray Brothers Lumber Company in
Madawaska, fourth generation McRae Lumber in
Whitney, and fifth generation Herb Shaw and Sons
Lumber in Pembroke. Working together, the public,
government and forest industry have achieved forest
sustainability in Algonquin Park.

Carl Corbett, RPF, General Manager, 
Algonquin Forestry Authority, 222 Main Street, Huntsville,

Ontario P1H 1Y1. 
E-mail: carl.corbett@algonquinforestry.on.ca

Reprinted by permission of The Forestry Chronicle
77(5):836-838.
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Central Sense of Direction Is Crucial

This topic can be usefully thought of as four
related but separable topics:  forests as regional
economic assets; regional and provincial/state sense-
of-direction; national sense-of-direction; and
resolving conflicts between economic and
environmental goals. Three to five articles explore
each of these topics. Individual articles are separately
indexed for each of the four topics.
• Forests as regional economic assets
• Regional and provincial/state sense of direction
• National sense of direction
• Resolving conflicts between economic and

environmental goals

Forests as Regional Economic Assets
Forests have historically played important roles in

development of many regions. They have done this
with important interactions with other economic
sectors, in many cases other resource-related
economic sectors.

One of the most comprehensive and best-analyzed
descriptions of such regional development is by
William Cronon. Dr. Cronon is the Frederick Jackson
Turner professor of history at University of
Wisconsin-Madison. He has described how Chicago
and a large hinterland from the Appalachians to the
Rockies interacted historically, each in effect helping
to create the other. He thoroughly discusses the roles
of three resource-based sectors in creating a
developed and prosperous society in a major part of
North America. These sectors historically were
timber, grain, and meat processing (Cronon 1991).

Forest and related resources continue to contribute
to regional development to major degree. Indeed they
are capable in major regions of an expanded
contribution to regional development, as discussed in
the preceding chapter on target-industry efforts.

Two articles in this section examine the role of
forests and related natural resources as regional 

economic assets in a more comprehensive sense. The
first by William Nothdurft is the introduction from his
book “Renewing America: Natural resource assets
and state economic development.” Both the
introduction and the book in full are thorough
demonstration of the role of natural resources as
capital assets for economic growth. Particular natural
resources may also be environmental amenities. But
the idea in some circles that natural resources are only
environmental amenities is simply incorrect as
Nothdurft demonstrates.

The second article is essentially an application of
Nothdurft’s principal point to forest resources of the
Lake States. It first outlines specific contributions of
forest resources and industries to employment and
income in the region. It then describes assets of the
region for an enlarged economic contribution based
on forests and related resources. The article then
outlines practical development initiatives for both the
tourism and forest products sectors in the Lake States.
This article was originally a presentation at the
regional governors’ conference where the Lake States
Forestry Alliance was officially proclaimed by the
governors of Minnesota, Wisconsin, and Michigan.
This article was written by the first two named
authors of this book.
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Renewing America
Natural Resource Assets and State
Economic Development
Studies in Renewable Resource Policy

William E. Nothdurft

Chapter 1
Natural Resources:  Capital Assets for
Economic Growth

America is laboring through a profound and
painful economic transition. After achieving
extraordinary levels of prosperity, the nation’s
economy slowed markedly in the 1970s and, by some
measures, declined sharply after 1979. Today, after
slogging along listlessly for several years, the
economy seems to have inched upward again, but the
prognosis is unclear.

In search of a cure for our economic ills, a parade
of government, industry, and academic specialists has
examined the nation’s economic apparatus and
explained, alternately, that the slowdown is due to
industrial managers more concerned with short-term
profits than long-term productivity; intransigent labor
officials; uncontrolled growth in federal spending and
budget deficits; spendthrift consumers who “charge”
too much and save too little; high interest rates;
intrusive government regulation; spiralling
international debt; and a dollar that is too strong
against other currencies, among other causes.

To one extent or another each of these diagnoses
is valid. Certainly each demands, and is receiving,
serious attention as the nation’s policymakers try to
help the economy regain its health. But there is
another cause that has yet to receive serious attention.
It is deeper, harder to detect, and may be more
difficult to remedy. It is this: America has let the
natural resources that are a critical part of its economy
deteriorate. Needed investments in the maintenance of
the very things that produce the prosperity Americans
have come to take for granted have been deferred.

Natural resources, along with financial capital,
physical infrastructure, and a healthy, trained, and
motivated workforce, are important economic
building blocks. They are capital assets that
determine, in part, the current health and future
prospects of any economy.

Slipping test scores and collapsed bridges have
shocked the nation into renewed awareness of the
need for long-overdue investments in the maintenance
of both human and physical capital assets. But there is 

no such movement under way to give similar attention
to the nation’s natural resource assets.

The fact is, Americans have forgotten how
important natural resources are to their lives. 
Urbanization, specialization, technology, and a host of
other aspects of modern life have insulated a largely
urban population from direct contact with the basic
natural resources that fuel the economy. When the
price of oil jumped from roughly $1 a barrel in 1970
to as high as $40 a barrel in 1979, shocked consumers
suddenly recognized the extent to which they depend
on petroleum to lubricate their way of life.
International studies released during the same decade
warned that supplies of other vital resources may also
be threatened, but the threat was not as immediate and
the warnings have had little lasting effect.

Indeed, abundance is central to America’s sense of
itself. The nation was blessed with an unparalleled
richness and variety of natural resources. But years of
waste, neglect, and inadequate investment have left
many of these critical national assets in short supply
or in an advanced state of deterioration—and in the
case of some renewable resources, both.
• Astonishing quantities of America’s most valuable

agricultural soils are eroding faster than
replacement takes place.

• Thousands of acres of irrigated cropland have
become salt-laden and useless. 

• Soil compaction is an increasing problem.
• Surface waters are oversubscribed and

groundwater is being “mined” in some of the
nation’s most productive farming regions and
fastest-growing urban centers.

• Rangelands are overgrazed in many areas and
even where deterioration has been halted these
lands are well below their productive potential.

• Many of the most prized commercial fish species
are near collapse and international efforts to
conserve them have failed.

• Most of the virgin timber is gone and failure years
ago to ensure timely reforestation of both public
and private timberlands poses the prospect of
shortages in the decades immediately ahead.

• Domestic energy and mineral production have
been declining more or less steadily for years.
These concerns tend to be thought of as

environmental issues. They are not. They are
fundamentally economic. Natural resources are part of
the capital stock of every community and state in the
nation. They are fixed capital assets that, like pieces
of equipment, produce goods and services, among
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them material inputs to production (timber, energy,
minerals), absorption of the by-products of production
(air and water pollutants, solid wastes), and amenity
values that serve as important magnets for new
economic development.

Failure to maintain these assets has several
important economic consequences.  The most obvious
is the deterioration of our capacity to meet long-term
resource needs from domestic supplies. But there is
another, more immediate consequence. Natural
resources are a key source of current economic
activity. By failing to make needed maintenance
investments—that is, by permitting these “pieces of
equipment” to depreciate and fall into disrepair—the
nation foregoes important opportunities for industrial
expansion, new business development, job creation,
revenue enhancement, increased supply stability, and
sustainable growth. Americans end up poorer eco-
nomically and environmentally. Quality of life
deteriorates across the board.

This book takes a close look at both the role of
natural resources in economic development and the
potential these assets offer for new resource-based job
creation. It examines the current condition of the
nation’s most basic resources—soil, water, energy,
minerals, timber, fisheries—and explores why
America’s market economy fails to ensure that
adequate investments are made in the discovery,
maintenance, restoration, and enhancement of these
assets. And it takes a close look at what some of the
new innovators in economic development—state
governments—are doing to fill the investment gap left
by the private market and by the federal government.
Finally, the last chapter outlines a step-by-step
strategy for states—and others for that matter—to
follow to strengthen the capacity of natural resource
assets to contribute to future economic growth.

The primary themes in this book deal with
renewable natural resources. While nonrenewable
resources are addressed, it is the nation’s renewable
resources—soils, water, timber, fisheries, and
renewable energy—that present the most promising
opportunities and face the most pressing problems.

The balance of this chapter explores in depth the
central thesis of this book:  that natural resources are
capital assets critical to a healthy economy and that
regular investments are vital to ensure their continued
productive capacity.

Resources as Capital Assets
Classical economics holds that there are three

factors of production:  land, labor, and capital. Since
the last century, however, economic analysts have
focused on labor and capital and largely ignored the
third factor, land:

Sometime during the nineteenth century economists
seemed to forget the importance of “land” (encompassing
natural resources and the environment).  Production
functions in economic analysis consisted of labor and
capital, which were brought together in the
industrialization process in entirely new ways, enabling
undreamed of production to take place.  In this flush of
excitement, the massive infusion of fuel and nonfuel
minerals . . . went almost unnoticed since their supply
was assured and their cost negligible relative to the other
two factors.1

Taken in its historic context in the United States,
this phenomenon is not particularly surprising. One
important purpose of colonization was to gain access
to new supplies of needed natural resources. After the
nation gained its independence, it used its abundant
and relatively cheap stock of resources to offset its
poorly developed stock of capital and labor. But
during the twentieth century, the nation moved from a
country chronically short of labor and capital relative
to its natural resource assets to one rich in labor and
capital relative to resources:  “America has crossed
the divide that separates a young developing nation
with seemingly limitless sources of supply from a
middle-aged country whose resources are well
charted, clearly finite, and deserving of conservation
as well as exploitation.”2 While several economists
recently have emphasized the lack of comparable
attention to land-related factors in economic
development,3 their concerns have yet to be reflected
in public policymaking.

This tendency to assume that natural resources
would always be readily available and therefore
unimportant—can be traced to economist John
Maynard Keynes and his successors. The Keynesian
economists, who have dominated economic
policymaking for decades, felt that such production
factors as natural resources would, in effect, “look
after themselves, if only the level of effective demand
were high enough and sustained.”4 They theorized
that the free operation of the marketplaces pricing
system and private profit incentives would insure the
continued availability of natural resources over the
long term. While the theory has a certain graceful
logic, as a practice in an imperfect world it is a
prescription for trouble, because it encourages
patterns of resource use that maximize short-term 
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profitmaking at the expense of long-term sustained
productivity.

Natural resource capital assets, just as physical
plant and equipment, can and do depreciate, though
not in the commonly understood sense. Nonrenewable
resources become depleted and an allowance, very
like the depreciation allowance, is provided to energy
and mining companies through the tax system.
Renewable resources also depreciate, though through
exhaustion rather than obsolescence. Unlike physical
plant or equipment, however, many natural resource
assets cannot be replaced. While substitutes for
certain raw materials may be developed, there are
sharp limits on the extent to which water resources, or
prime agricultural soils, or highly productive
fisheries, can be replaced.

The absence of natural resource assets does not
mean economic stagnation is inevitable, as Japan has
illustrated forcefully. Labor and capital can be used to
compensate for or to acquire scarce resources,
assuming that labor is appropriately trained and that
financial capital is available. However, the more
natural resources a community, state, or nation has,
and the higher the resources’ quality, the better off it
can be economically.

Resource Capital Investment Requirements
As with other instruments of production, natural

resources require regular investment to keep them
available and productive. These investments take a
number of forms and may vary with each resource.
Investment outlays may be required to discover, gain
access to, and make use of a resource. And significant
investments may be required to restore and maintain
the long-term productive capacity of a resource,
particularly in the case of renewable resources, as in
the case of erosion protection on prime agricultural
soils.

Finally, if a resource is to meet predictable
increases in future demand for the goods and services
they provide, additional investments are likely to be
required. Examining our current economic troubles in
the light of, long-term trends, economist and historian
Walt Rostow concluded that:

The surest and most stable route back to full employment
is through an expansion of investment in . . . basic
resources on the supply side of the equation . . . energy
and energy conservation; pollution control; water supply;
raw materials supply and conservation; and research and
development in many areas.5

These investment outlays might be targeted to
identifying and acquiring additional reserves, or
developing substitutes in the case of nonrenewable

resources. In the case of renewable resources,
investment outlays for expanded productivity might
be focused on development of new water supply
sources, protection and enhancement of existing
sources, and development and institutionalization of
supply-and-demand conservation efforts. Other
investments might include preservation of prime
agricultural land, intensive management of
commercial timber stands, acquisition and
development of additional recreation and park lands,
or amenity enhancement programs such as urban tree-
planting programs.

The central point is this:  America’s natural
resource assets contribute significantly to the
economic health of communities, states, and the
nation and can be even more significant contributors
to future growth, though their value has long been
overlooked by both economists and policymakers. But
for these assets to have maximum impact on current
and future growth, targeted investments are required
now, both for maintenance and enhancement of their
productive capacity.

Why States Have Stepped Into the Void
The federal government has yet to develop a

coherent investment program to improve resource
capital supplies. Indeed a pattern of disinvestment is
increasingly apparent:  land sales; marginal funding
for resource management and maintenance; and sharp
reductions in funding for timber and rangeland
management, soil conservation and erosion
protection, water development and conservation, and
energy resource conservation.

The private market also fails to ensure adequate
Investment in the maintenance of resource capital
supplies. It is a slow, risk-averse, and highly
conservative system, especially when it comes to
investments that have long-term paybacks. The
private sector’s primary objective is achieving
maximum profits in relatively short planning
horizons, not ensuring the long-term productivity of
resource assets.

Given the market’s inability and the federal
governments apparent unwillingness to maintain
investment levels, states are stepping into the void. In
doing so, they are motivated by three recent
developments. First, after years of seeing the federal
government assert leadership in natural resource
policymaking and program development, the states
have reinherited, both by design and default, many of
their public trust responsibilities, among them a
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heavier burden of stewardship for resource assets.
Second, as they search for workable formulas for
economic renewal or for coping with mature
economies, many states are rediscovering the
economic importance of their resource-based
industries, agriculture, forestry, recreation, and
commercial fishing, and the secondary Industries they
spawn. Third, states are becoming aware of new
resource-based economic development opportunities
capable of helping them achieve diversification of
opportunity, enhanced resilience to short-term
economic shocks, and sustainability in production and
employment.

Since they lack the financial resources to adopt
the federal big-spending model, states are turning
increasingly to the private sector for investment help,
seeking private participation in the achievement of
public goals. The most innovative states are
restructuring tax, regulatory, and spending policies, to
provide the right incentives for private involvement in
resource investment and development programs, and
establishing innovative public/private development
finance mechanisms to convert resource assets into
tangible new economic activity.

Most of these initiatives are tentative and
experimental, spawned in an environment of
economic hardship and narrowing options. They are
practices in search of a theory. But they are also
harbingers of an emerging recognition that high-
quality, well-maintained natural resources are more
than just pleasant environmental amenities; they are
vital economic assets. Success in capitalizing on these
assets will depend upon: (1) a clear understanding of
the role of natural resources in economic growth; (2)
a realistic assessment of the current condition and
trend of the resource assets that states possess; (3) a
clear sense of how private markets manage and
allocate these assets and where state actions are
appropriate and needed to help those markets achieve
public objectives; (4) a process for capitalizing on
these assets and other associated comparative
advantages to achieve long-term development goals;
and (5) the innovative application of old and new
development tools and a willingness to work
cooperatively with the private sector to create an
environment in which promising new resource-based
enterprises can flourish.
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Forest Resources as Regional
Economic Assets in the Lake States
Daniel E. Chappelle and Henry H. Webster

Lake States at a Time of Extended
Transition

Forest resources are expanding and appreciating
economic assets in the Lake States and in the overall
Great Lakes region. The timing of this occurrence
could not be better.

During the past decade, the Great Lakes region
has suffered substantial economic decline. Parts of the
Great Lakes region have seen unemployment rates as
high as 18 percent. While there has been some
recovery, unemployment remains appreciably above
the national average (which itself is above long-term
historic levels). Furthermore, there is evidence of
what may be additional decline in several regionally
dominant industries. Regional economic decline has
been rooted in rising and then unstable energy costs,
the increasing loss of mass-production industries to
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foreign dominance, and decreasing agricultural
exports and prices. A part of this decline has been
cyclical. But a very large part is a long-term and
secular trend. This regional decline goes to the heart
of our national industrial and economic arrangements,
as Robert Reich and any number of thoughtful
analysts have pointed out.1

In short, development and diversification of the
regional economy is greatly needed. Development and
diversification will make a more resilient economy
that can better tolerate the cycles in our national and
world economies. Hence, improvements in the
structure of the regional economy may have large
social value and will likely lead to higher standards of
living for regional residents than otherwise would be
the case.

There is no single sector that can solve, the
economic crises. In today’s complex global economy,
economic development is often advanced by targeting
economic activities towards niches which can be
filled by regional enterprises over relatively short time
periods. Also, targeting should be towards higher
technology products, products that are gaining market
shares, and product lines that are gaining in
profitability.

Efforts to increase economic growth, diversity,
and development of the regional economy must be
based on knowledge of the current economic structure
and what is likely in the future. It is important that
research into the economic role and impacts of natural
resources, and the resource-based industries and
sectors, be accelerated to fill the needs of decision
makers for guidelines.

Projects needed to fuel increased growth,
development, and economic diversification will
originate largely in the private sector of our economy.
However, much timber production is a public
enterprise (as is the provision of most outdoor
recreation facilities, most research dealing with forest
and park resource management, and virtually all of
the transportation infrastructure). Therefore,
promotion of an economic and natural resource
program will require joint private sector-public sector
cooperation, including the involvement of state
governments within the region.

There are three growth sectors showing both
present promise and future potential:

(1) High technology, for example, in the increased
development of advanced medical technology at the
University of Minnesota, the innovative computer
manufacturers in Rochester, Minnesota, and the

development of methods and equipment for
automated manufacturing near Ann Arbor, Michigan.

(2) Foreign investments by European and
Japanese firms in highly diverse enterprises and, on
occasion, joint ventures with American firms.
Examples include specialized agricultural processing
at Walworth, Wisconsin; a unit of Hitachi at Edmore,
Michigan; and new automobile plants of German,
French, and (particularly) Japanese origin in
Pennsylvania, Ohio, Indiana, Illinois, Michigan, and
Wisconsin. “If you can’t beat them, get them to join
you.”

(3) Renewable natural resources, including forest
resources. Both commodity and amenity values of
forests may play important roles in such growth and
economic development.

Some Measures of Present and 
Potential Economic Contribution 
of Forest Resources

The economic role of forest resources in this
region has substantially changed from the time of
European settlement. The beaver and other fur bearers
were perhaps the first base for modest economic
development, followed by the extensive development
of timber and iron ore. Later, the forests provided
both raw materials and a substantial share of financial
capital for development of midcontinent North
America. The relative importance of these resources
declined as the regional economy expanded
dramatically through the heavy industries (which are
now in partial decline). More recently, the forests
have come to be valued for their recreational and
environmental qualities. A widespread interest in
resource-based economic development has emerged in
the past decade. It is against that background that we
attempt to measure present economic contributions.

The following summary of findings of a recent
analysis of economic impacts of the region’s forests is
drawn from the paper by Pederson and Chappelle, in
this volume.2

Sales of wood products in the Upper Lake States
exceeded $15 billion in 1982, nearly eight percent of
total manufacturing sales in the region.

By the year 1995, wood product sales . . .  could reach
$24 billion. The growth rate in forest product sales from
1985 through 1995 is expected to exceed the region’s
overall economic growth rate by more than 20 percent.

Employment is expected to grow from
approximately 150,000 jobs in 1982 to about 225,000 by
1995. Wages and salaries are expected to climb from $3.5
billion in 1982 to about $5 billion by 1995.
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When the multiplier effect is considered, it is
estimated “. . . that, on average, every million dollars
of forest product sales to end users generate an
additional $800,000 in indirect and induced sales.
Similarly, every direct forest industry job has one
additional job associated with it.”

Economic impacts associated with wood energy,
in addition, are expected to account for a net gain to
the region of nearly 10,000 jobs between 1985 and
1995.

In addition, it was estimated that in 1985
recreationists spent over $2 billion in the region’s
forested areas, generating more than 80,000 jobs and
$1.2 billion in personal income. Between 25 and 35
percent of this spending was by nonresidents of the
region.

It was concluded that the region has adequate
forest resources to sustain these estimated economic
growth rates. At the regional level, forest resources
are currently underutilized, although for particular
species in particular locations supply is relatively
tight.

Assets for an Enlarged Economic
Contribution

The Lake States have several assets, primarily
timber and tourism, which can contribute to further
economic growth. In the timber sector, the basic asset
is a surplus of growth over current harvests, which
can readily supply an increasing proportion of both
paper and building products consumed by residents of
the Great Lakes region. Numbers differ modestly
from one state to another, but there is a strong
common pattern. Growth is from two to three times
current harvest in the Lake States (lumping together
all species, qualities, ownerships, and locations). On
the other hand, Lake States timber consumption is
approximately three times regional timber product
output. Consumption is an even greater multiple of
regional output in the seven-state region that includes
the four states immediately to the south.

Opportunities for substituting regional timber
products for imports are being further improved by
three major factors: resource trends, technological
developments, and economic (particularly cost)
forces.

Lake States forests are maturing as a result of both
deliberate management and simple passage of time.
For example, Michigan’s forests gained 27 percent in
timber volume between successive statewide
inventories 14 years apart; Wisconsin’s gained nearly

40 percent in 15 years. The pattern is the same in
Minnesota, although the specific numbers differ
somewhat.

Several technological developments created by
wood scientists have had the effect of making
hardwoods and softwoods—and particularly small-
size hardwoods—more nearly interchangeable in the
manufacture of both paper and building products.
This is to the substantial advantage of the Lake States
(which have large quantities of hardwoods, including
aspen).

Cost factors rooted in transportation have led to
greater regionalization of timber markets. There is
now a greater advantage in producing near market
centers in the Great Lakes region. The region has an
accessible and ample supply of the resources for the
forest products sector, including wood, water,
chemicals, and skilled labor. It is the combination of
these resource trends, technology, and economic
forces that are making possible the expansion of the
timber products industry. These factors, in effect,
encourage this region to produce a somewhat greater
share of the timber products consumed by its citizens
than in the past.

Events in other regions may be further
strengthening the effect of these forces. For example,
a decline in forest growth rates in the southeastern
United States has been widely noted. A significant
decrease in availability of southern timber, and the
associated increase in price, may occur. This could be
an additional force leading towards at least some
change in regional market shares.

This combination of factors is having substantial
effect. We can illustrate growth in timber employment
and activity for Michigan through recent data. We
believe the patterns are much the same for Wisconsin
and Minnesota. Complete measurement was made in
1980, showing 63,000 direct full-time jobs in timber
industries. This is equivalent to some 145,500 total
jobs, once indirect and induced jobs related to the
direct jobs are included. Since then, 35 to 40 plant
locations, expansions, and retentions have occurred,
with the direct assistance of state programs. (Some
others undoubtedly occurred independently.) These
have involved approximately 3,250 direct jobs,
equivalent to 7,500 total jobs. Thus direct
employment appears to have risen above 65,000 and
total employment above 150,000.

The Lake States also have several assets for
increased tourism, based at least in part on forest
resources, including:
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• Abundant, attractive bodies of water, in both the
Great Lakes and inland lakes and streams;

• Cool summer climate (although sometimes too
cool);

• Opportunities for skiing and other snow and ice
activities;

• Extensive and well-designed facilities for forest
recreation (including campgrounds and trails, as
well as wildlife populations); and

• Favorable locations with easy access to large
population centers.
Trends over time concerning these assets for

tourism are not readily apparent. It may be that more
export-oriented tourism (that is, visitors from outside
the region) will come slowly. Indeed, some partial
measures for one part of the region (Wisconsin)
suggest what may be a disturbing regional trend. The
figures, as reported by the press, indicate a
progressive shift toward more residents from this
region visiting other regions, when compared to the
number of visitors the Lake States receive from
elsewhere. This may be merely a search for variety in
recreational activity that is both inevitable and
unchangeable. Recent financial failure of a major
year-round resort (oriented to some degree to major
North American cross-country skiing events) may
raise some additional questions.

Development of more attractive resorts with
facilities less vulnerable to occasional bad weather is
one key to increasing export-oriented tourism.
Improving access to such resorts from other regions
also may be important. For example, improving our
highways, railroads, and air travel infrastructure is an
investment that may earn favorable growth rates in the
future, when combined with public and private
enterprise. Making our assets for tourism widely
known in a targeted way, through advertising
campaigns in selected regions also may help.
Development of appropriate marketing strategies
should be a high priority for state governments in the
region.

Elements of a Regional Program for
Development of the Forest Products Industry

All three states are working to expand their forest
products industries under various organizational
arrangements. There are substantial similarities once
we look beyond program names and consider the core
of these efforts.

Work to foster growth in the forest products
industry involves direct efforts to attract (and to

retain) additional plants and firms. Diverse contacts
with firms at national and international levels are
commonly involved. Analyses for multi-county areas
may also be prepared to prepackage information on
timber resources, labor supply and skills,
transportation and access to markets, and a range of
other factors that influence industrial location.

Work to foster growth in forest products industries
also involves extremely important, though somewhat
more indirect efforts in three areas: (1) improving the
business climate; (2) developing a stable and
expanding supply of increasingly valuable timber; and
(3) strengthening institutional links to give public and
private forestry activities a more common and
compatible thrust.

Many of these efforts could be carried out on a
regional basis, which would give added coherence and
thrust to parallel efforts at the state level. Regional
efforts of this kind would:  (1) give the Lake States a
heightened sense of identity in forestry and related
industry circles; (2) help to further reduce any false
sense of competition among business development
organizations in the three states; and (3) allow
businesses to take advantage of different economic
structures among states in the region, and make the
most of each state's comparative advantage. (A classic
story illustrates the pointlessness of an excessive
sense of competition. Michigan and Ohio competed
furiously several years ago over an automobile plant
that in the end never located in either state.)

Following are 12 important elements in the three
broad areas noted above. In many cases, governors'
councils can be very helpful. Taken together, these
items are elements of a regional program for
development of forest products industries.3

How to Improve the Business Climate
1. Maintain and improve transportation facilities

within the region. Effective coordination of
railroads among transportation agencies of
adjacent states is vital. Governors’ councils are
important for interstate coordination and
representation at the federal level.

2. Market information regarding forest products
industry opportunities on a regional basis.
Effective coordination among adjacent states is
critical. Much of this can be directly carried out
by state agencies. Governors can provide crucial
support, particularly through “no raiding”
agreements.
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3. Develop effective export arrangements for
regionally produced forest products. Regional
export trading companies may be the best
approach. Governors’ councils can support private
initiatives in forming these.

4. Ensure comparability of business taxes within the
region. Governors’ councils have a crucial role in
supporting the concept of regional similarity.

5. Tax forestland in the region under consistent
use/value principles. Exchange of information
about tax systems and their results is important.
Coordinating with governors’ councils may be
useful.

How to Stabilize Timber Supplies
6. Develop and apply more purposeful land-use

planning and control arrangements within the
region. Exchange information on land-use
arrangements and success rates.

7. Strengthen the management and development of
the region’s public forestlands. Exchange
information on management methods. State
forestry agencies and the USDA Forest Service
can work together directly.

8. Strengthen the management and developmental
focus of private forestlands in the region. A
regional effort to make the case for a more
adequate program and funding is needed.

9. Strengthen protection of regional forest resources
and related resources. Make the case for a more
adequate program and funding based on risk to
human life and property.

How to Strengthen Institutional Links
10. Complete and regularly update both statewide and

regional forest resource plans. Efforts to develop
coherent plans for subregions of several adjacent
states are at an early stage.  Cooperation  among
the USDA Forest Service and governors’ councils
is vital to these efforts, particularly with funding.

11. Develop and implement new and better-integrated
assistance and incentives for private forest owners
in the region. Exchange information on the
success of improvement efforts. Such exchanges
may involve governors’ councils, direct agency
contacts, and the USDA Forest Service.

12. Develop and implement strengthened research
and technology transfers within the region. A
degree of specialization among research
institutions within subregions is useful. The
regional research planning process undertaken by

forestry schools and the USDA Forest Service
needs strengthening.

Elements of a Regional Program for
Development of Export-oriented Tourism

Tourism can contribute to net regional economic
development so that visitors are attracted from outside
the region. Expenditures by visitors from outside the
region, and employment generated by serving them in
numerous ways, constitute part of the regional
economic base. On the other hand, local tourism
expenditures by residents are part of the local market
economy, but not part of the regional economic base.
They simply move money that is already in the area
from one resident to another, and from one part of the
region to another.

Export-oriented tourism seeks to attract additional
visitors from outside the region. Tourism services are,
in effect, exported to these visitors. Retention of
regional residents who might otherwise have gone
elsewhere for vacation constitutes import substitution.
Clear cases of import substitution also contribute to
the regional economic base. But this is less promising
than might first be thought. Many Lake States
residents visit warm weather locales in winter. It
seems unlikely that snow and ice activities can
directly substitute for trips to warm climates for any
sizeable number of people now making such trips.

A regional program to attract additional visitors
from outside the region involves six elements.
1. Measure the employment and income effects of

tourism in terms of net regional economic
development. Measurement of the economic
impact of tourism is necessary if a rational
program of investment is to be pursued that is
compatible with programs in other natural
resource sectors and to identify the most
promising recreational activities for expansion.

2. Identify major export-oriented assets. What assets
can realistically attract a significant number of
additional visitors from outside the region? Some
examples might include the cultural and
entertainment features of the Twin Cities, the
Boundary Waters Canoe area, the unglaciated area
around the junction of the Wisconsin and
Mississippi rivers, the extensive resort
communities of northern Wisconsin, and
communities along the eastern shore of Lake
Michigan from Traverse City to Mackinac Island.

3. Identify a few carefully selected target markets.
Identify a modest number of markets that will
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attract sizeable numbers of additional visitors. A
substantial, objective study of travel patterns will
be necessary as a basis for such identification.
Information on existing connections between
tourism assets and particular market centers is also
needed (for example, the history of Chicago
visitors to resort communities in northern
Wisconsin, and a longstanding connection
between several communities on the eastern shore
of Lake Michigan and Cincinnati and St. Louis).
The fact that a principal street on Madeline Island
is called Nebraska Road reflects a past
connection. Developing at least one target market
in the more prosperous bicoastal economy might
also be prudent, at least as an experiment.

4. Target promotion based on the major export-
oriented assets and carefully selected target
markets. Such promotion would focus strongly on
specific targets and particular assets.

5. Assure and improve access to target markets
through selective improvement of specific parts of
the highway system (by resigning and
renumbering roads, as well as by construction);
and state intercession to encourage improvement
of air, railroad, and bus service on a stable basis
on selected routes. The development and
maintenance of a transportation system that
provides for rapid and inexpensive access to
tourist attractions and potential market centers is
an essential part of any economic development
program.

6. Encourage resort improvement on a highly
selective basis through financing assistance in
highly specific and very carefully selected
circumstances, including definition of private and
public roles. This may help to attract sizeable
numbers of out-of-state visitors by strengthening
particular export-oriented assets.
How does this relate to forest resources? This

overall program can be supported in part by resource-
related activities. More important are the linkages
between the various features of the program and the
need for a well-managed forest environment that is
compatible with our settlement pattern and connected
by efficient modes of transportation. It is important
both to recognize the contribution of resource-related
activities, and also to understand that the overall
program has major components that are not resource
related in a direct sense.

Here are some actions which might be taken to
improve tourism as an export industry:

• Analyze outdoor recreation facilities to identify
those receiving significant numbers of out-of-
region visitors, particularly from target markets.
This analysis should include (for example) state
parks, campgrounds, and trails. It should also
focus particularly on facilities that are part of
export-oriented assets.

• Identify ways in which outdoor recreation
facilities can be more closely integrated into
export-oriented assets. For example, one might tie
trails on public land to a major resort hotel and
nearby retail stores to make an integrated package,
or promote development of resorts that offer
recreational activities for every season of the year,
along with appropriate retailing activities.

• Improve maintenance of targeted outdoor
recreation facilities. 

• Develop informational materials that clearly
relate these facilities to the overall targeted
promotion program.

A Realistic Sense of the Possible: Some
Conclusions and Cautions

In summary, forest resources are a significant
regional economic asset. A number of factors are
increasing the usefulness and value of these assets at a
time when this region is in great need of appreciating
economic assets because of the declining national
economy.4 These appreciating assets should spell an
increased economic base for the region.

Both commodity and amenity values of forest
resources can contribute as economic assets. Both are
significant parts of the Lake States scene. Interest in
the region’s timber values has revived over the past
decade. The ability to realistically generate a
substantial increase in final product demand may at
some point be a significant constraint in terms of both
kinds of values. It is particularly important to be
realistic concerning the tourism sector, where
widespread enthusiasm can readily overestimate
potential demand and largely ignore the real social
costs of export-oriented tourism.

With increased demand, substantial improvement
in the quality of forest resource management will be
needed to sustain real economic growth and at the
same time protect the environment. Forest growth is
still appreciably greater than harvest. But the realistic
margin is now reduced when compared to a decade
ago, when significant industrial expansion began.
Management of improved quality (including some 
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conceptual innovations) is also needed to avoid
unnecessary conflict among forest uses and users.
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Regional and Provincial/State Sense of Direction

A strong sense of direction at regional, provincial,
and state levels is important if forest resources are to
contribute effectively to societal development.
Provincial, state, and regional levels are where major
initiatives for effective use of forest resources are
now commonly occurring. This focus at regional,
provincial, and state levels is illustrated in the chapter
dealing with resource-based target industry efforts for
community development. This focus is also discussed
in a more general sense in several fairly recent books
(Fosler 1988, Osborne 1988, Osborne and Gaebler
1992).

A strong sense of direction is needed to allow
numerous organizations and individuals to work
together effectively on matters related to forest
resources. Numerous organizations and individuals
have important roles in effectively managing forest
resources for societal benefit. Ability to work together
depends heavily on strong common sense of direction.
Such sense of direction can in effect coordinate
actions at a wholesale level. This is likely to work
better than attempts to coordinate wholly at retail
level. Specific agreements among particular
organizations (retail coordination) may also be useful.
Such agreements work by far best within an
encompassing sense of overall direction and common
purpose.

Five articles dealing with this topic discuss
various aspects of regional and provincial/ state sense
of direction concerning forest resources and closely
associated matters. The first is an examination and
comparison of relevant Midwest trends and
developments at two different times from late 1980's
to the beginning of the 21st  century. Some favorable
matters relating to contribution of forest resources to
the fabric of society, and relating to regional
cooperation, have continued and matured. Favorable
shifts involve revival of the industrial economy of the
Midwest, and partial though varying recovery from
quite distressed conditions in several Midwest
metropolitan areas. Less favorable has been some
partial deterioration of a strikingly strong concensus
concerning appropriate directions for policy
concerning forest resources and industries. Sharply
distressed economic conditions during the 1980s
helped this consensus to form. The first named author
of this book wrote this article.

The second article describes the making of a quite
remarkable accord concerning forest resources and

associated activities in Ontario. The accord is an
agreement-of-principle among environmental interest
groups, forest products industries, and the provincial
government among others. The accord has resulted in
a significant expansion of parks and natural areas on
Ontario's very large amount of provincially controlled
Crown land. The accord also speaks to security of
timber supply for forest products industries. To this
end designation of other productive areas specifically
for timber, and their intensive management for timber,
is in process. This accord appears to owe much to
political vision supplied by upper-level leadership of
the Ontario Ministry of Natural Resources. The
accord may also be testimony to what can be achieved
by a very strong system of government not overly
encumbered by overly legalistic appeal processes.
This article was contributed by the Ontario Ministry
of Natural Resources.

The third article is a white paper discussing
relationships between Minnesota forests and
industrial development. It was an effort by the State
Forester to provide sense-of-direction at a time when
such was particularly needed. The context for
preparing this white paper was ongoing contention
that appeared to be reducing previous consensus (as
mentioned in connection with the first article).

The fourth article is the summary report of a large-
scale analysis of trends and opportunities associated
with forest resources in the Lake States. The major
thrusts are that Lake States forests are healthy and
accumulating, that using them carefully for tangible
societal benefit makes sense, and that cooperation to
this end among states, agencies, and many other
organizations is highly desirable. There were some
objections to these thrusts. They seemed to stem
essentially from a zero-sum view of resource matters:
what’s good for one value is simply assumed to be
bad for all others. A more encompassing and
progressive view prevailed in the end. A steady hand
along the way by the chairman of the steering
committee for this analysis contributed to this
favorable end. A constructive push was also provided
at the end by Governor Thompson of Wisconsin, the
longest-serving governor associated with the then
Lake States Forestry Alliance (now Great Lakes
Forest Alliance).

The fifth article examines and evaluates
institutions for managing Lake States forests. It begins
by examining forest ownership patterns which largely
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determine who manages forests. It then attempts to
characterize management of forests by the four
principal kinds of owners:  nonindustrial private
forest owners, industrial forest owners, state-and-
county managed forests, and national forests. It
should be noted that 80 percent of Lake States forests
are nonindustrial private, and state-and-county,
combined. This article then appraises adequacy of
these institutions for sustainable development, doing
so in terms of standards suggested by the World Bank
(1992).

References
Fosler, R. S. 1988. The new economic role of American

states: Strategies in a competitive world. Oxford
University Press.

Osborne, D. 1988. Laboratories of democracy: A new
breed of governor creates models for national growth.
Harvard Business School Press.

Osborne, D., and T. Gaebler. 1992. Reinventing
government: How the entrepreneurial spirit is
transforming the public sector. Addison-Wesley Press.

Sharma, N. P., ed. 1992. Managing the world’s forests:
Looking for balance between conservation and
development. Kendall/Hunt Publishing Company. 

Contents

What’s Happening?: Some Midwest trends and developments during the last part of the 
twentieth century . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165

Henry H. Webster

The Making of the Ontario Forest Accord: A background document . . . . . . . . . . . . . . . . . . . . . . . 168
Ontario Ministry of Natural Resources

Minnesota, its forests and industrial development: A white paper . . . . . . . . . . . . . . . . . . . . . . . . . . 175
Division of Forestry, Minnesota Department of Natural Resources

Forest resource trends and opportunities in the Lake States: A continuing resources renaissance . 179
Lake States Forestry Alliance

Institutions for managing Lake States forests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
Henry H. Webster



Central Sense of Direction Is Crucial 165

What’s Happening?
Some Midwest Trends and Developments
Over the Last Part of the 20th Century

Henry H. Webster

Introduction
In 1988 an effort was made to examine some

major trends and developments occurring in the
Midwest (Webster 1988).  1988 was toward the end
of a decade when major parts of the Midwest
experienced some very heavy economic weather. 
This heavy weather centered in the heavy industries
quite dominant in major parts of the region, notably
parts on or relatively close to the Great Lakes.

A considerable amount of thought suggested there
were five particularly important trends and
developments. The first was a profound shift in the
overall economy of the region. In brief, the region had
long had income levels well above the national
average but did so no longer by the mid-1980s.
Regional income levels were then at the national
average at best or somewhat below. The second trend
was a pronounced shift among urban communities in
regional leadership. At simplest this amounted to
advance of urban communities linked to major
educational institutions, state governments, and a
number of emerging industries. Decline occurred
particularly in communities strongly and nearly
uniformly linked to heavy industries. One example of
each of these trends was Minneapolis/St. Paul going
one way, and Detroit the other.

The third trend was a marked increase in
importance of renewable resources linked to societal
issues and goals. Economic contributions of forest
resources and industries (and other related resources)
came to be widely seen as one avenue for helping to
overcome very marked decline in heavy industries.
Both several natural factors, and state-led
development efforts combined to this effect.

The fourth trend was some steps toward greater
cooperation among political units within the region. 
Formation of the Lake States Forestry Alliance by the
governors of Minnesota, Wisconsin, and Michigan is
a single example of quite a number of efforts in
regional cooperation in a variety of fields.

The fifth trend was considerable tension among
state/regional interest groups and parallel national
interest groups. State and regional interest groups,
including those of an environmental sort, generally
understood the need for positive development in the
face of decline of heavy industries. Parallel national

interest groups did not so understand, presumably for
lack of knowledge of Midwest regional context (or
perhaps for ideological rigidity).

This paper is in a gross sense an update of the
analysis made in 1988. It first describes what 13 years
later seem to be major Midwest trends and
developments. It then compares and interrelates trends
and developments of one period with those of another.
This may tell us how the Midwest is evolving over
fairly recent time.

Current Midwest Trends 
and Developments

A first current trend is substantial revival of the
industrial economy of the Midwest. This approaches
rebirth over and beyond revival as compared with the
worse of decline in the early and mid-1980s. 
Knowledgeable analysts at University of Wisconsin
predicted in the early 1990s that the Midwest would
do better than the national average in many industrial
sectors (Bilek and Stier 1993). Developments of the
past decade rather generally indicate that this has
indeed happened.

A part of this revival of the regional industrial
economy has involved partial diversification away
from historically overly dominant sectors. This is
particularly the case concerning the automotive
sector. A very large share of the North American
manufacture of automobiles was historically
concentrated in the Midwest. Diversification away
from this sector is fortunate. It is the one major
industrial sector where the Midwest was not expected
to do as well as the national average.  Events of the
1990s grossly confirm this. While Midwest
automobile plants have been modernized, new and
more efficient plants have generally been located in
areas to the south and west; and to a degree in
Ontario. The extent of this diversification has been
estimated for Michigan, the state most concentrated in
automobiles. By 1990, Michigan was 25 percent less
dependent on automobiles than it had been 10 to 15
years earlier (estimate by the office of then Governor
James J. Blanchard).

A degree of recovery of formerly badly distressed
metropolitan areas has occurred during the past
decade. This is a favorable effect of revival of the
regional industrial economy. Cities recovering to
significant though varying degrees from quite
distressed conditions include St. Louis, Cleveland,
and Detroit. Milwaukee has also recovered from less-
distressed conditions. Chicago as a headquarters city
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at a scale exceeded by only New York, Los Angeles,
and Toronto, and Minneapolis/St. Paul as an emerging
regional metropolitan center, largely avoided
distressed conditions at the large scale experienced
elsewhere.

There has been a strengthening of integration
across the boundary with Canada, most notably with
Ontario. This involves strengthened development of
several integrated industrial sectors that in effect cross
the boundary in both directions. Major transportation
facilities have been further integrated. An important
example is acquisition of Illinois Central Railroad by
Canadian National Railways. CN later also acquired
Wisconsin Central. The effect has been to create one-
line freight shipment from north of one North
American boundary to south of the other. There are
important examples of cross-boundary integration
directly affecting forest resource matters. In 1997, the
then Lake States Forestry Alliance expended to also
include Ontario, and became the Great Lakes Forest
Alliance. This expansion followed a precedent created
about ten years earlier by creation of the Great Lakes
Forest Fire Compact. The Compact directly links
Ontario, Minnesota, Wisconsin, and Michigan in a
close mutual-assistance arrangement. Expansion of
the Alliance has given a program-development
dimension to what was previously mutual-assistance
confined to fire matters.

Several resource sectors continue to be quite
important in support of favorable developments
discussed in previous paragraphs. Major expansion of
Lake States forest products industries during the
1980s into the 1990s have been one factor helping to
reduce dependence on overly dominant sectors.
Particularly fortunate has been development of
several centers in the Lake States where major
activities in both the tourism and forest products
sectors are located in the same communities. This
form of combined development has reduced
unemployment rates and made them more stable than
in more nearby one-sector communities. Combined
development also provides a wider variety of
employment opportunities that may appeal to multiple
family members. Desirable effects on both family
stability and community character seems likely
(Hacker and Andrews 1994, Webster and Chappelle
2001).

Resource sectors are important supports for
favorable developments in all three Lake States. 
Their specific significance varies a bit from one Lake
State to another due to differences in the individual

states situations. In Michigan, resource sectors
contribute to diversification when single-sector
concentration was most excessive. In Wisconsin,
resource sectors provide a base for statewide
development. Wisconsin is the Lake State where a
developed economy most nearly encompasses the
whole state. In Minnesota, resource sectors provide a
basis for development where most needed in a well-
recognized dual-pattern of economic growth. The
metropolitan corridor centering on Minneapolis/St.
Paul is growing rapidly. Parts of outstate Minnesota
heavily dependent on mining and agriculture have
grown at best slowly, and at times have actually
shrunk. Tourist enterprises and forest products
industries are major growth sectors for outstate
Minnesota.  

It is apparent that three major resource sectors
greatly help to sustain the fabric of society in a major
part of Ontario. These three sectors are forest
resources and industries, mining, and tourism.

During the past decade there have been major
efforts to rationalize and strengthen forest resource
management in Ontario. These efforts began with a
major environmental assessment.  This assessment
described both the primary forest conditions in
Ontario and the methods used to manage Ontario’s
forest resources. An extensive series of hearings at
diverse locations followed.  These hearings resulted in
widespread public acceptance of both the
environmental assessment itself and the methods used
to manage Ontario’s forest resources.

The environmental assessment and associated
hearings constituted a major planning phase.  Matters
soon moved to an action phase or phases.  The first
major action was designation of a number of
additional parks and natural areas.  These
designations brought the aggregate area of parks and
natural areas up to 12 percent of Ontario’s total forest
area. A phase now underway will designate other
productive areas specifically for timber growth and
harvest. It is intended that timber management be
intensified on these designated areas. Apparent intent
is to have the total area of designated intensive timber
management areas at least equal to that of designated
parks and natural areas.

These Ontario developments amount to a large-
scale application of ideas discussed in three papers in
other chapters:  articles by Binkley and
Lautenschlager in “Forest resources management in
an economic context,” and an article by Webster and
Skok in “Resolving conflicts between economic and
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environmental goals.”  Particularly striking is the kind
of political vision developed by upper level leadership
of the Ontario Ministry of Natural Resources in favor
of such separation of uses and users of forest
resources.

A less fortunate trend in some parts of the Great
Lakes region is a degree of ongoing contention in
some circles over the kinds of forest development
efforts discussed earlier. This amounts to some
deterioration of the regional consensus that was
strikingly widespread during the depth of economic
difficulties of the 1980s.  Such deterioration seems
most noticeable in the Lake States with the most
prosperous metropolitan area. It appears that
contention is fostered by some particularly prosperous
residents of Minneapolis/St. Paul in relation to
outstate resource area. Whether this is an example of
what philosopher Alston Chase has called “a war of
the well-off on the less-well-off” is at least debatable
(Chase 1995).

Apparent Continuities and 
Shifts Over Time

Identifying trends and developments
independently at two different times 13 years apart
provides opportunity to explore shifts and
continuities. Figure 1 facilitates side-by-side
comparison.

A first obvious (but not very important) shift is
having seven identified trends and developments in 

2001 in contrast to five in 1988. To some degree this
is simply a matter of thickness of slice. For example,
“substantial revival of regional industrial economy”
and “partial diversification . . . away from . . . over
dominant sectors” are to a degree two ways of saying
much the same thing. One phrasing emphasizes result,
and the other emphasizes means to that result.

Beyond that, there are both apparent continuities
and shifts.  The third and fourth slices as shown in
Figure 1 amount to important continuities.  Both
exhibit a maturing of earlier trends and developments. 
In one case an almost desperate need and desire for
any kind of economic growth has evolved into a more
naunced case for combined development of both the
tourism and forest products sectors in communities
capable of supporting both.  In the other case regional
cooperation has expanded across the international
boundary to include Ontario as well as the three Lake
States. 

The first and second slices represent highly
desirable progress. Both represent recovery of the
fortunes of large parts of the Midwest from the nadir
reached in the early to mid-1980s. Apparent linkages
are important. Partial diversification of the regional
industrial economy has been an important part of
revival of that economy. And revival of the regional
industrial economy has greatly helped partial recovery
of formerly distressed metropolitan areas.

The fifth slice represents a shift of a less desirable
kind. But contention that has weakened to a degree a

1988 2001

• A profound shift in the overall economy of the region. • Substantial revival of the regional industrial economy.
• Partial diversification of regional industrial economy away from
historically over-dominant sectors.

• A pronounced shift among urban communities in regional
leadership.

• A degree of recovery of formerly distressed metropolitan areas.

• A marked increase in importance of renewable resources linked
to societal issues and goals.

• Continuing importance of several resource sectors in support of
above favorable developments.  (Combined development as form
of sectoral linkage/integration.)

• Some steps toward greater cooperation among political units
within the regions.

• Strengthened integration across the boundary with Canada, most
notably with Ontario.
• Major efforts to rationalize and strengthen forest resource
management in Ontario.

• Considerable tension among state/regional interest groups and
parallel national interest groups.

• A degree of ongoing contention in some circles over the
foregoing sorts of development efforts.

Figure 1.  Midwest trends and developments at two different dates.
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quite remarkable consensus may be inevitable.
Widespread consensus about development of forest
resources and industries 15 to 20 years ago was rooted
in a quite desperate situation. It has been said that the
prospect of hanging greatly concentrates the mind.
And that certainly was the situation in major parts of
the Midwest. Considerable recovery has lessened the
prospect of hanging. And so concentration of mind
has also lessened.

There is one major lesson to be learned, however.
It is that economic development and diversification
are ongoing matters. They are never over and
completed, and they never will be.  Treating them as
over and completed is a recipe for sliding back into
the morass much of the Midwest was in 15 to 20 years
ago. A much more positive and forward-looking
orientation is to be fervently hoped for. And such a
view does include effective development of forests
and related resources, and associated industries.
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Ontario’s Living Legacy
The Making of the Ontario Forest Accord
A background document

Ontario Ministry of Natural Resources

Introduction
The province of Ontario covers 1.1 million sq. km

(413,000 sq. mi.) in the middle of eastern North
America. It is larger than Texas, Oklahoma and
Louisiana combined.

As Canada’s most industrialized province and the
business and financial centre of the country, Ontario
rivals Michigan in the United States as North
America’s largest automotive manufacturer. Ontario
is also a leader in communications and
biotechnologies, as well as home to much of Canada’s
research and development.

This heavy industrial presence co-exists with vast
stretches of forest. In fact, some two-thirds of Ontario,
or almost 70 million hectares (173 million acres), is
covered in forests.

Ontario’s forests are of vital importance to the
people of Ontario. The province is committed to the
sustainable management of these forests and
successfully negotiated an accord between the forest
industry and environmental groups in Ontario.

Forests play a large role in Ontario’s history and
economy. The province is home to four per cent of the
world’s boreal forests—the forests of northern
latitudes that are dominated by coniferous trees such
as spruce, pine and fir.

Ontario’s forest industry ships $15 billion
Canadian ($10.2 billion U.S.) worth of forest products
each year. They include softwood lumber, wood pulp,
newsprint, medium-density fibreboard, oriented
strandboard, and many other value-added products.

The forest industry is concentrated in the northern
part of the province, where most forested land lies.
Northern communities depend on resource industries
such as forestry.

The province’s forests are valued for much more
than their economic benefits. The people of Ontario
have an emotional and spiritual attachment to the
northern wilderness. Many people living in Ontario's
capital of Toronto, and other southern Ontario cities,
own vacation cottages in forested areas, or travel to
Ontario’s forests to canoe, hike, hunt or fish.
Ontario’s vast north has also proved to be a popular
retreat for neighbouring Americans and visitors from
Europe and Asia.

Ontario - in balance with nature!
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Achieving a Balance
Environmental organizations—both local and

international—have also vigorously expressed their
opinions on environmental protection and forest
management in Ontario.

In fact, environmental groups have had an impact
on the entire North American forest industry. For
example, campaigns by environmentalists led the
large North American home improvement company,
Home Depot, to commit itself to selling only wood
from sustainably managed forests.

Likewise in Ontario’s forests, the last two decades
have seen conflicts between the forest industry and
environmental organizations over the management of
forests, an issue that we are resolving.

Environmentalists have played an important role
in highlighting environmental concerns. There is now
greater awareness in society that development must be
sustainable, and that everyone has a stake in
maintaining the health of forests and protecting
natural heritage around the globe. This has certainly
been reflected in the views of the people of Ontario.

It is also true that wood products are an essential
part of the lives of Ontarians, both through the
houses, furniture, newspapers and other products they
use every day, and through the vital role the wood
products industry plays in Ontario’s economy.

For that reason, Ontario’s government was
determined to find a way to protect Ontario’s natural
heritage, manage its forests sustainably, and keep its
forest industry healthy.

Ontario Forest Accord
The Government of Ontario has succeeded and, in

1999, reached a ground-breaking agreement. Ontario's
forest industry, environmental groups and government
signed an agreement known as the Ontario Forest
Accord.

The Accord is part of a larger land use strategy.
The strategy sets aside millions of hectares of parks
and protected areas in Ontario. It will ensure
sustainable forest management and provide the forest
industry with a stable supply of wood fibre.

Ontario is very proud of the Ontario Forest
Accord and the associated land use strategy, known as
Ontario's Living Legacy. They offer a model of
sustainable development that strikes a balance
between industrial and environmental interests. They
protect Ontario’s environment, without killing jobs.

The Forest Accord and the land use strategy have
set the stage for the large-scale certification of

environmentally friendly wood from Ontario. If
Ontario can do it, surely other jurisdictions can do it,
too.  (A copy of the Accord is attached.)

Ontario’s Commitment to Sustainable Forest
Management

Ontario was able to conclude the Ontario Forest
Accord because the province had already
demonstrated its commitment to sustainable forest
management. Its forests are managed to be
environmentally sustainable, socially acceptable and
economically viable.

Like other forest jurisdictions around the world,
Ontario’s commitment to sustainable forestry has
grown as its understanding of the environment has
grown. The province paid attention in 1987 when the
United Nations’ World Commission on Environment
and Development (Brundtland Commission) report
defined the principle of sustainable development, and
adopted sustainable development as a goal in 1991.

In 1992, the Earth Summit in Rio de Janeiro
produced a set of principles for sustainable forest
management. The same year, Ontario signed the
Canada Forest Accord for sustainable forestry.
Ontario also signed the 1998 National Forest Strategy
which built on the work done under the accord. Since
then, Ontario has been carrying out its part of the five-
year Forest Strategy—a strategy that commits Canada
to maintain and enhance the long-term health of its
forest ecosystems.

Ontario also supports Canada’s involvement in
international bodies committed to sustainable forest
management. These include the International Forum
on Forests, and the Montreal Process to develop
criteria and indicators for sustainable forest
management.

Ontario Forest Management in the 1990s
Ontario’s support of these national and

international strategies is built on its goals and actions
at home.

The government department in charge of
Ontario’s forests is the Ontario Ministry of Natural
Resources. The ministry is the steward of the
province’s provincial parks, forests, fisheries and
wildlife, and the lands and waters that belong to the
province.

In Ontario, this is a major responsibility. Unlike
many other jurisdictions where the majority of land is
privately owned, public lands and waters make up 87
per cent of the province.
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The ministry’s mission is to manage Ontario’s
natural resources in an ecologically sustainable way
to ensure they’re available for the enjoyment and use
of future generations.

The government looks on Ontario’s natural
resources as it would a bank account. The resources
needed to ensure sustainability over the long term are
the province’s so-called “natural capital.” Only
resources over and above those needed for
sustainability are available as a form of “interest” to
be used, enjoyed and developed. The government
believes development is only truly sustainable if it
maintains the province’s natural capital.

Translating Principles Into Practice
The Ontario Ministry of Natural Resources has

worked hard over the last decade to translate its
principles into practice.

In the early 1990s, the ministry took part in a four-
year environmental assessment of timber management
on Ontario public lands. It was a rigorous judicial
process that resulted in detailed terms and conditions
dictating how forest management in the province must
be carried out.

The environmental assessment had a major impact
on forest management in Ontario. The ministry put
the terms and conditions of the assessment together
with its own Policy Framework for Sustainable
Forests and the input from a broad public
consultation. The result was a new and progressive
law on forest management—the Crown Forest
Sustainability Act.

The Act, which came into effect in 1995, has few
equals in the world. Its purpose is to ensure the
sustainability of Ontario’s Crown forests. To do that,
it sets out rules for the management of Ontario’s
forests, and ensures the forests are independently
audited. The Act also prescribes sanctions and
penalties for non-compliance.

Today, if Ontario companies are complying with
the Crown Forest Sustainability Act, the province
knows they are managing the forest sustainably.

Ontario’s Parks System
As well as strong laws on sustainable forestry,

Ontario has a long history of setting aside parks and
protected areas.

Ontario began building its parks system more than
100 years ago. The province has continued to add new
parks throughout the 20th century.

In 1989, the World Wildlife Fund called for all of
Canada’s provinces to complete a system of protected
areas on 12 per cent of the land base by the year 2000.
Ontario recognized the importance of that goal and
committed in 1995 to doing its part.

The Need for a Land Use Strategy
But setting aside a large number of parks and

protected areas is not an easy task. In order to
accomplish this goal, the province needed to decide
which land would be protected. Decisions also had to
be made about how to deal with the forest industry,
and other resource industries that would be affected
by changes in land use.

So in 1997, Ontario launched a process to involve
the public in completing a system of parks and
protected areas. The process was also designed to
make clear decisions about which land the resource-
based industries would be able to use.

It turned out to be the most extensive public
consultation on the use of public land in the history of
Ontario.

The process focused on 39 million hectares (96
million acres) of public land in Ontario’s north. This
part of Ontario faces the greatest demands from
resource industries, from citizens interested in
recreation, and from environmental groups seeking
the protection of lands.

To manage the process, Round Tables were
appointed that included people from the areas being
studied. Their job was to listen to the public, and
recommend a land use strategy to the government.

Ontario was also committed to involving the
province’s Aboriginal peoples. Each Round Table had
Aboriginal members, and was asked to consult with
Aboriginal peoples.

The public consultation, which took more than a
year, resulted in an agreement to protect nine per cent
of the area under discussion.

The Final Negotiations
When the Round Tables finished their work, they

had gone a long way toward completing a very
difficult task. However, the province recognized that
it needed to go further.

Environmental groups were monitoring the
process. They realized that protection had been
achieved on 9 per cent of the area, rather than 12 per
cent, which was the goal. So they began martialling
international scientists through the Internet, who
petitioned the government to reject the agreement.
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At that point, Ontario had to take the negotiations
to another level.

Early in 1999, the Ontario government launched a
new round of discussions with two of the major
parties to the process. One was the forest industry; the
other was a coalition of three environmental groups
called the Partnership for Public Lands. The coalition
was made up of the World Wildlife Fund Canada, the
Federation of Ontario Naturalists, and the Wildlands
League.

The government challenged the parties to
complete the system of parks and protected areas,
setting aside 12 per cent of the land base of the
planning area. At the same time, they were instructed
to do this without increasing the cost of wood to the
forest industry, or decreasing volumes of wood fibre
for the industry.

An historic agreement had been reached.

The Results
First, Ontario brought about the biggest expansion

ever of the province's system of parks and protected
areas—378 new areas totalling 2.4 million hectares
(5.9 million acres), or an area almost the size of Lake
Erie.

Ontario’s system of parks and protected areas now
totals 9.5 million hectares (23.5 million acres)—an
area that would cover all of southern Ontario south of
Algonquin Park.

The fact that 12 per cent of the land is protected
doesn’t mean, however, that 88 per cent of the forest
is available for timber harvesting. As well as the new
parks and protected areas, many other equally large
areas are excluded from timber harvest, including
areas along the shorelines of lakes and rivers, and
areas of critical wildlife habitat.

The second part of Ontario’s achievement was
that it brought together the forest industry, the
environmental coalition, and the government to sign
the Ontario Forest Accord.

Through the Accord, the parties intend to create a
process for setting aside more parks and protected
areas in the future. The Accord ensures forest
resources will continue to be managed sustainably. It
also provides for no reduction in fibre supply or
increase in cost of wood to the forest industry.

The Accord allows for some areas of intensive
forest management, to permit more wood fibre to be
produced on less land. The benefits of increased
productivity will be shared.  Part of the increase will 

allow for more protected areas, and part will be used
to increase the supply to the forest industry.

The third part of the agreement was the creation of
a $30 million Canadian ($20.4 million US) trust fund
called the Living Legacy Trust. The money will be
invested in forest management and science, and
improved fish and wildlife management.

How Ontario Did It
There are several reasons why Ontario was able to

bring about a meeting of the minds between the forest
industry and the environmental coalition.

The first reason is that Ontario’s Ministry of
Natural Resources already operates in partnerships
with both groups to manage resources in Ontario. For
example, it works hand-in-hand with many non-
government organizations to protect Ontario’s natural
heritage. As a result, there was a history of
cooperating and sharing information to build on.

The second reason is that extensive use was made
of Geographic Information Systems and sophisticated
databases on the Ontario landscape. In fact, the
technology was so vital to the process that such an
agreement could not have been reached just five years
ago.

In the past, groups that were brought together to
discuss protected areas spent most of their time
fighting over whose data were best. This time, there
was general agreement that the data were accurate. As
a result, the parties were able to spend their time
negotiating the complex details of the agreement.

A third reason for the success of the agreement
was the support of the Ontario government. The
government was determined to both complete a
system of protected areas and secure a wood supply
for the forest industry.

A fourth and final reason for success was the
vision of both parties to the agreement. Senior people
in the forest industry were able to see the broader
picture, and realized their future lay in working with
environmentalists, instead of fighting them in court.
The members of the environmental coalition saw they
could reach their goals by seeking to resolve points of
conflict, rather than rejecting all development.

How It's Working
Since the agreement on the Forest Accord and

Ontario’s Living Legacy was reached, progress has
been made on all fronts.
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Ontario is regulating the parks and protected areas
recommended in the process. All have received
interim protection.

An Advisory Board has been set up to oversee the
Forest Accord. The Board members are people of
vision from the forest industry, the environmental
coalition, and the government. Through their work on
the Board, they are promoting the spirit of the
Accord—including cooperation, trust, and mutual
understanding of the values of the other parties.

About one quarter of the commitments under the
Forest Accord are already being met. To complete the
balance of its work, the board has set up several
working groups to tackle the long-term commitments
of the Accord.

For example, a working group is assessing how
much the protection of new areas has reduced the
supply of wood fibre, and is seeking ways to get more
fibre out of existing forests without increasing costs.
Another group is discussing what type of intensive
forestry could be introduced in Ontario, and where
and how it might occur. Still another is discussing
how more areas of the province will be identified for
protection.

The result will be an extensive system of protected
natural areas in Ontario, a sustainably managed forest
and a healthy forest industry.

The Forest Accord and Ontario’s Living Legacy
are unique in North America. In fact, Ontario believes
that in the scale and scope of their influence, they may
be unique in the world. In one sustained effort, the
province reached a truce in its forests, and protected
an area almost the size of Vermont.

A Model for Other Countries
The steps Ontario has taken in managing its

forests will ensure Ontario’s forest products meet the
highest standards of sustainable forestry and
environmental protection. In other words, the world
can buy Ontario forest products with confidence.

Through the Ontario Forest Accord and the Living
Legacy strategy, the province has achieved a balance
in its forests that is environmentally sustainable,
socially acceptable and economically viable.

It’s a balance that will be maintained through the
continuing commitment of the government, and
through the ability of Ontario’s forest industry and
environmental organizations to work together,
understand each other’s values and seek balanced
solutions.

As Ontario faces the substantial challenges of the
new century, it will continue to set aside land for
protection, practise sustainable forestry and support a
forest industry that manufactures a range of products
for markets around the world.

Ontario encourages other jurisdictions to join in
reaching a balance in the forest that will ensure a
healthier global environment, and help find new paths
to a more peaceful, prosperous and sustainable future.

For More Information About 
Ontario’s Living Legacy

For more information about Ontario's Living
Legacy, please contact:

Land Use Co-ordination Section
Policy and Planning Co-ordination Branch Ministry of
Natural Resources
Roberta Bondar Place
70 Foster Drive, Suite 400
Sault Ste. Marie, Ontario, Canada P6A 6V5
Telephone: (705) 945-5826 Fax: (705) 945-6711
www.ontarioslivinglegacy.com

* * * * *

“1999 Ontario Forest Accord a Foundation
for Progress”

Commitments by members of the Forest Industry, the
Partnership for Public Lands (as represented by the World
Wildlife Fund, the Federation of Ontario Naturalists and
the Wildlands League) and the Ministry of Natural
Resources

The following commitments have been identified as
elements of a mutually acceptable approach to the
establishment of parks and protected areas in the Lands for
Life planning area, while also considering the needs of the
forest industry. The commitments reflect a consensus
among the parties. There are a few commitments that only
apply to one or two parties and these are clearly identified.

The commitments related to forestry are based on two
fundamental premises:
• Unless otherwise agreed to the satisfaction of the

parties, there would be no net increase in the cost of
wood delivered to the mill and there would be no long
term reduction in the supply of fibre necessary for
processing on both a planning area and region basis, as
a result of the establishment of new parks and protected
areas; and

• the measures that are outlined, if fully implemented,
will contribute to addressing the requirements of the
first premise.
The provisions of this Accord support the completion

of a representative system of parks and protected areas
encompassing 12% of the Lands for Life planning area
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complemented by a mechanism for limited expansion to
address significant gaps in representation on a mutually
agreed upon basis.

All parties acknowledge that the accord is written with
the understanding that treaty and aboriginal rights must be
respected and honoured. The parties also acknowledge that
the land use decisions are without prejudice to land claims
recognized by Ontario and Canada.

All parties agree to the following commitments:
1. Parks and protected areas resulting from the Lands for

Life process will exclude logging, mining and hydro-
electric development, with a regulatory context that
provides permanence.

2. Endorse general mapping of 12% of the whole planning
areas (excluding the Great Lakes) as parks or regulated
protected areas where there is no logging, mining or
hydro-electric development and to provide interim land-
use protection of those sites from commercial logging,
mining and hydro-electric development until they are
regulated.

3. Support an increase to the existing representative parks
and protected area system beyond the current 12%,
within the approved framework of policies and
standards and through jointly acceptable processes as
outlined in other commitments stated in this document.

4. Significant changes in parks and protected area
policies, legislation and permitted uses would occur
only after prior public consultation and review.

5. Develop an Ontario forest science partnership in order
to;
• develop and test a range of intensive forest

management practices
• assess the impacts of intensive forest management

on increased forest growth and yield
• assess the environmental impacts of intensive

forest management
• direct science activities in support of Ontario’s

forest management planning requirements  under
the Timber Class Environmental Assessment and
Crown Forest Sustainability Act.

6. Establish an Ontario Forest Accord Advisory Board
(OFAAB) within the context of the Ministry’s
Advisory Committee structure to support the
collaborative implementation of the 1999 Ontario
Forest Accord. The Board would report to the Minister
of Natural Resources and consist of appointed
representatives of the forest industry, the environmental
community and the MNR. The board would have the
following mandate:
a) Help implement the recommendations and joint

commitments made in the Accord, and develop
and recommend further mitigation and transition
strategies if required.

b) Monitor the achievement of ecological
representation and parks targets, and develop 

procedures for achieving industry/environmental
group/government resolution of shortfalls.

c) Help resolve disputes that arise related to the
matters listed above, and other related matters
referred to the Board by the Minister.

d) Develop methods to update and amend this accord
to ensure that it remains current and can be
responsive to future needs and emerging issues.

The OFAAB will also develop a strategy for additions
to the parks and protected areas system through a
jointly acceptable process, that shares the benefits of
increased productivity and contains some or all of the
following elements:
a) Representation achievements and candidate site

identification.
Within one year of signing the Ontario Forest
Accord, OFAAB will develop a map of candidate
sites to meet the earth and life science
representation requirements, as well as transitional
management measures for these sites. OFAAB’s
recommendations will be recognized by the
affected companies in the context of their forest
management plans.

b) Site Discussions
OFAAB will initiate discussions of specific sites
on a mutually agreed upon basis between the
affected company(s) and relevant conservation
interests.

c) Develop Proposals
Proposals for new protected areas would be
developed, including:
• candidate site identification
• candidate list of intensive forest management

areas or other offsets
• scientific validation
• socio-economic and environmental impact

analysis
d) Review and acceptance by MNR
e) Public consultation including EBR posting.
f) Approval and implementation (within all

applicable legislative requirements)
7. Develop a process for sharing permanent increases in

wood supply between additional protected areas and
increased forest supply.

8. Support the package of mitigation measures required to
offset the impacts of the proposed parks and protected
areas resulting from the Accord.

9. Support the concept of long term continuity and
security of wood fiber supply as well as the need of the
forest industry to have certainty for the investments
that it makes.

10. Agreement that the long term delivered wood costs and
volumes available for industrial use will not be
negatively affected by the Accord.

11. Implement measures directed at improving the
utilization of Crown timber and increasing the
volume/or quality of Crown timber over the long term.
The measures will include:
• semi-commercial thinnings
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• improvement cuts in degraded hardwood forests 
• salvage cuts in low volume or quality stands that

are not currently harvested
Qualifying sites will be identified and approved in the
Annual Work Schedule.

12. MNR’s wood measurement system will not apply to
volumes less than the minimum top diameter as
prescribed in the regulated Scaling Manual of Ontario.

13. Establish incentives in relation to extraordinary
expenditures on intensive forest management to grow
Crown timber.

14. Participate in the designation of intensive forest
management areas (special supply areas) in forest
management plans. In the initial phase of intensive
forest management areas designation and
implementation, these areas will be limited to a
mutually acceptable portion of the landscape.

15. MNR will make best efforts, together with the forest
industry and the environmental groups to obtain
appropriate modifications to the Timber Class E.A. and
the Crown Forest Sustainability Act and its regulations,
in order to permit intensive forest management
practices (pending more precise definition of specific
requirements) and the lengthening of the term of forest
management plans.

16. The requirements of the Crown Forest Sustain ability
Act such as diversity will continue to be applied to the
extensively managed portions of the SFL’s but
recognize that special provisions may be required for
the intensive forest management

17. MNR will continue to be responsible for forest
protection measures and will assign a higher priority to
forest protection measures necessary to protect
intensive forest management areas.

18. The parties will publicly acknowledge the substantial
area of forest land that is not available for forest
harvesting outside of the protected area designation,
and that the distribution and values of such areas
should be documented.

19. MNR will implement compensation for capital
investments for permanent infrastructure and
processing assets directly related to regulated land
withdrawals as a result of the Lands for Life process
and any future unilateral withdrawals. Compensation
issues will only be considered after all mitigation and
transition strategies have been exhausted. The amount
of compensation, if any, determined shall be defined in
the sequence as follows:
• Notification to the affected party of the withdrawal

of regulated areas from the SFL
• Mitigation and transition strategies developed by

MNR and the affected companies, resulting in a
written report to the party.

• Notification by the affected party to the Deputy
Minister that a capital investment loss remains
unmitigated

• Evaluation and validation of the party(ies) claim
by a qualified, independent, mutually agreed-upon
expert resulting in a detailed report to the Deputy
Minister.

• The Deputy Minister responds as to the actions or
compensations deemed reasonable and appropriate
in light of the report.

• Failing agreement to the Deputy Minister's
response, the issue will be referred to arbitration
for recommendations to the minister, whose
decision would be final

• The Minister will accept reasonable requests for
compensation recommended by the arbitrator

• None of the above infringes upon the rights of the
affected party to seek a civil remedy in the courts.

20. Where linear shaped parks and protected areas
resulting from this process are planned, provision will
be made for the timely implementation of a limited
number of crossings to provide access to timber
harvest areas that would otherwise be uneconomical to
access. Prior to December 31, 1999, crossing locations
will be identified as part of the planning for the new
parks and protected areas resulting from these
discussions. Once the new protected areas are in
regulation, decisions on crossing issues will normally
be made as part of the management planning for parks
and protected areas. In all cases, an evaluation of the
area will be carried out by MNR to ensure that the
identified values of that area will be protected. MNR
will require removal of roads and bridges when no
longer needed by the forest industry.

21. MNR will work with the forest industry and the
Partnership for Public Lands to reinstate to the land
base available for forestry use any deferred park, study
and protected areas that are not selected in the current
round of discussions, except for areas mutually agreed
upon as candidates for future protection. Any future
significant withdrawals or changes in land use
designation will only occur after public consultation,
with provision for involvement of the parties.

22. There will be a recognition of the costs, benefits and
impacts associated with intensive forest management
activities.

23. The parties will encourage and support international
forest certification activities undertaken by the
companies.

24. MNR, the forest industry and the partnership for
Public Lands will support initiatives directed toward
the orderly development of areas north of the area of
the undertaking (the area which was considered in the
Class Environmental Assessment for Timber
Management of Crown Lands) on a best efforts basis
and as quickly as possible, subject to the following
conditions:
• Full agreement of affected First Nations

communities
• Permitting commercial forest management on

lands north of the area of the undertaking, subject
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to obtaining the concurrence of the Minister of the
Environment to provide coverage modeled after
the coverage of the Timber Class EA terms and
conditions and

• Recognition and regulation of parks and protected
areas on these lands.

25. MNR will look favorably upon redistributing wood
flows among mills within the licensed fiber
commitments made to a company, where such
redistribution does not result in an unacceptable socio-
economic impact to affected communities.

26. MNR will consider species substitution as a mitigation
tool when requested by the forest industry, where short
term or long term surplus volumes of a tree species can
be made available to mills that will experience wood
supply losses related to these land use decisions.

27. MNR, the forest industry and the Partnership for
Public Lands will support an expeditious independent
and transparent review of the guidelines which are
applied within the forest management planning
process, with a target of completion within six months,
with a goal of ensuring the guidelines fulfill their
intended purpose in an effective and efficient manner.

28. MNR and SFL holders will review the lands classified
as NSR (Not Sufficiently Regenerated) so as to
promote forest renewal and improve the accuracy of
wood supply forecasts.

29. MNR and the forest industry will support the principle
that the increased costs and lost volumes incurred by
the forest industry as a result of resource (tourism)
stewardship agreements which provide tourism
protection in excess of that resulting from the normal
application of tourism guidelines, will be the basis for
calculating a charge to the beneficiary to offset the
forest industry’s costs or losses. The partnership for
Public Lands agrees that they will not oppose the
beneficiary pay concept for resource stewardship
agreements.

30. MNR will involve the forest industry in any
subsequent related discussions that could significantly
affect wood supply and the environmental sector in any
discussions that could significantly affect the proposed
protected areas

31. MNR will arrange meetings with Ministers of other
Ministries to assist the industry in addressing its
current issues and concerns.

Reprinted by permission of Ontario Ministry of Natural
Resources.

Minnesota, Its Forests and
Industrial Development
A White Paper (Draft)
Minnesota Department of Natural Resources
Division of Forestry

Minnesota's Forests—
Extent and Productivity

Acreage. Minnesota forests occupy 16.7 million
acres or roughly 31 percent of the state’s land area.
Concentrated primarily in the north, the total area of
forest land has increased about one percent over the
last 15 years.

Forest land is classified for inventory and analysis
purposes into one of three categories—unproductive,
reserved, or timberland. Unproductive forest land
consists of forest land not capable of growing trees at
a rate considered to be viable for commercial timber
production.  Reserved forest land is land that,
although capable of growing trees at biological levels
acceptable for commercial purposes, is protected from
timber harvesting by legislation. Together, the two
million acres of Minnesota’s forests classified as
unproductive or reserved provide major contributions
to the aesthetic, heritage, recreational, and biological
diversity values associated with forests. The
remaining 14.7 million acres of the state’s forest land
is classified as timberland, and it is generally
considered available for industrial wood production
along with providing many nontimber values and
uses. It is important to note that just because land is
classified as timberland does not mean it is
automatically available for harvesting or other
management activities. Management objectives and
nonformal constraints imposed by the various owners
may preclude such land from actually being available
for harvest.

The composition of Minnesota’s forests is
dynamic. According to the most recent forest survey
data, the areas of aspen, birch, and jack pine forests
have declined while oak, lowland and upland
hardwoods have increased suggesting that early
successional species are being replaced by more shade
tolerant hardwood species.

Volume. Since 1977, the volume of wood on
timberland has increased from 12.4 to 15.1 billion
cubic feet—a 22 percent gain. The state’s forests
continue to mature from the cutover conditions
resulting from the large scale lumbering and clearing
of the late 1800's and early 1900's. Average tree size
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has increased and the state has experienced a 40
percent gain the area of forest with trees classified as
sawtimber size.

Hardwood species dominate Minnesota’s forests.
They account for 69 percent of the total growing stock
and 65 percent of the sawtimber volume. Aspen
accounts for the largest share of total growing stock
and continues to increase (19 percent in the past 15
years) despite a decrease in total aspen acreage.

Growth. Net forest growth is the difference
between total growth and mortality. Statewide, the net
annual volume growth of timberland increased 40
percent from 1977 to 1990 while timber removals
increased by 35 percent during this same period. In
1990, net annual growth equaled 5.7 million cords,
while mortality rate remains fairly constant at 1.4
percent of the total forest inventory.

Total growth in wood volume is strongly
influenced by several variables. Among these, two are
particularly notable—the amount of land in a forested
condition and intensity of forest management. Both
factors can dramatically influence total wood volume
growth of the state’s forests. An increase in total
forest land (e.g., riparian restoration) will increase the
availability of wood fiber. Increasing stocking levels
on poorly stocked forest lands as well as thinning
overstocked areas can also significantly increase
growth rates. Additionally, increased management
provides opportunities to capture a portion of the
annual mortality that currently comprises over 30
percent of current annual forest growth.

Potential Productivity. There are basically four
kinds of forests that need to be recognized when
addressing potential forest productivity:
1. Short rotation intensive culture plantings that

emphasize fiber production.
2. Natural and plantation forests managed for both

commodity and noncommodity outputs.
3. Extended rotation forests that emphasize

amenities and noncommodity values while
growing timber.

4. Reserved forests that provide exclusively for
values and outputs other than timber.
The potential growth for the first three kinds of

forests is much greater when certain practices for
achieving high productivity are applied. Under the
most intensive management regime, productivity can
be increased several fold over current growth rates.

Riparian Forest Restoration. Carefully planned
and designed tree plantings in agricultural areas are an
example of forests with very high productivity. They

also provide an opportunity to enhance environmental
quality while diversifying crop production. Short
rotation woody crops (SRWC), though a tree crop, are
grown and maintained during their establishment
more like corn and soy beans. Yet, SRWC established
in riparian and flood-prone areas will result in
reduced erosion, sedimentation, and nutrient loads in
surface waters; The Minnesota Rural Partners has
begun an initiative focused on the Minnesota River
using SRWC as one tool to help restore riparian
forests voluntarily through a combination of
education, technical assistance, and incentives. The
potential exists to greatly enhance Minnesota’s wood
fiber supply from this source. The resulting fiber will
provide both the opportunity for additional
manufacturing (and jobs) as well as decrease the
pressure on our natural forests.

Minnesota’s Forests—Everybody Wants
Them

Minnesota’s forests provide a wide variety of
commodity and amenity resources. Among these are:

Wood Fiber. Approximately 4.1 million cords are
harvested each year on roughly 200,000 acres of
forest land. Of this total, 79 percent is used in the
production of paper, paperboard, oriented strand
board and other pulpwood products, with the
remaining used for lumber and fuelwood.  Over the
past 20 years, the amount of wood harvested from the
state’s forests has nearly doubled as a result of
expanded production capacity in both oriented strand
board and pulp and paper facilities located in
Minnesota.

Outdoor Recreation. The state’s forests provide a
setting for a variety of outdoor recreation experiences.
In fact, eighty percent of all outdoor recreation occurs
in the forested areas of northern Minnesota. Of those,
hunting, fishing, hiking, and camping are the more
popular activities. Outdoor recreation is a big business
in Minnesota, accounting for 2.5 percent of all
economic activity and over three percent of the state’s
total employment. In northern Minnesota, outdoor
recreation is a significant component of the area’s
economy and can account for over ten percent of the
region’s total economic activity.

Biological Diversity. Minnesota’s forests serve as
an important source of biological diversity that is
critical to sustaining ecological, social and economic
functions. As a source of genetic diversity, forests
conserve genetic strains of forest trees and other 
plants that are adapted to localized site conditions or
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local populations with natural resistance to disease.
Biological diversity can also protect those rare species
that have important but unknown roles in sustaining
ecological functions and processes. Additionally,
these tree or plant species may someday produce
economically valuable products. The biological
diversity of the state’s forests also has substantial
implications on the long-term health of the state’s
outdoor recreation resources.

Wildlife Habitat. Minnesota’s forests provide the
habitat for over 180 wildlife species. These can be
broadly grouped into four categories—mammals,
amphibians, reptiles, and birds, with the latter
constituting the majority of all forest-dependant
wildlife species. The wildlife that inhabits the state’s
forests are important for both consumptive and
nonconsumptive recreational purposes and are
significant economic component of the state’s outdoor
recreation industry. The dynamic nature of forest
succession continually changes habitat quality and
availability, as does human-induced activities such as
timber harvesting.

Water Quality. Forest resources provide important
cover and mechanisms to maintain and protect water
resources. As continuous vegetative cover, forests can
affect the amount, timing, and quality of water yield.
Forest stand density, for example, can influence the
timing of peak run-off discharge, thereby lessening
the impact on stormflow and flooding. Minnesota’s
forests provide stabilizing forces to protect against
soil erosion and sedimentation problems. In riparian
areas, forests reduce the input of organic matter in
adjacent water zones, as well as the amount of light
that reaches water surface.

Aesthetic Beauty. Aesthetic quality or appeal is
an important value provided by forests—to many its
most significant contribution. While individual
perceptions and attitudes on forest attractiveness vary
enormously, certain characteristics often viewed as
enhancing the aesthetic value of forest resources are
the diversity of plant and animal species and the type
and size of trees present.

Minnesota's Forests—Only Balanced Use Is
Sustainable

The ability of Minnesota’s forests to continue
providing multiple uses and benefits will depend on
policies and programs that sustain their long-term
productivity and diversity. Such policies and
programs need to recognize the interdependence
between the economic, ecological, and social forces

that influence the long-term health of this resource.
Further, they must give equitable treatment to these
three forces if long-term forest resource sustainability
is to be achieved.  Unsustainable conditions will
ultimately occur if one of the three forces is given
undue consideration that results in adverse impacts on
the other two. For example, policies that favor
maximizing the economic conditions of forests
without giving equal consideration to their social and
ecological importance will ultimately lead to inhibited
health and productivity such that the resource cannot
that sustain the economic needs. Similarly,
overemphasis on preserving the ecological integrity of
forests without recognizing their economic
importance will create  disincentives for management
and a loss of economic welfare to a point where
ecological and other amenity values cannot be
supported. Long-term forest sustainability requires a
continued balance of maintaining the forest’s
ecological integrity while recognizing its role in
providing economic prosperity and community
stability.

Minnesota’s approach to addressing timber
harvesting and forest management concerns through
the GEIS process aptly demonstrates the recognition
of the economic, ecological, and social importance of
the state's forest resources in impact analysis and
policy formulation processes. With a focus on
cumulative affects, the GEIS assessed the long-term
impact timber harvesting has on a wide range of forest
resource values and uses. For example, the
implications timber harvesting has on many
biophysical attributes such as long-term forest
productivity and health, biological diversity, water
quality, and wildlife habitat were assessed in great
detail. Similarly, economic aspects of expanded
timber harvesting were evaluated, as were heritage
and aesthetic values associated with forest resources.
As a policy document, the GEIS recommended a
number of practices to address the significant
environmental impacts identified. Criteria for
evaluating the appropriateness of these mitigations
included not only their effectiveness, but economic
and social considerations as well. Final selection of
preferred mitigation strategies was based on a mix of
both sound technical information and broad social
acceptability.

To ensure broad support for GEIS
implementation, a broad cross-section of  forest
resource interests was used to evaluate the GEIS
findings and recommendations. Their charge was to
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collectively develop a comprehensive strategy for
implementing the study’s major recommendations.
With long-term resource sustainability as its goal, the
GEIS Implementation Strategy Roundtable identified
a number of innovative solutions to addressing the
issues and concerns associated with the management,
use, and protection of Minnesota’s forest resources.
Their report ultimately became the basis for one the
state’s most significant pieces of forest resources
legislation —the Sustainable Forest Resources Act
(SFRA) of 1995. The SFRA establishes a number
policies, programs and administrative structures to
ensure the long-term sustainability of the state’s forest
resources through a comprehensive, yet,
nonregulatory, approach to forest management.
Moreover, it empowers local communities of both
place and interest to design effective approaches to
addressing forest management concerns. The
Minnesota Forest Resources Council, regional
landscape committees, and the Minnesota Forest
Resources Partnership are examples of collaborative
partnerships with responsibility for implementing the
SFRA. Although SFRA implementation has only
recently begun, the balanced approach that considers
the ecological, economic, and social needs of the
state’s forest resources holds great promise for
ensuring long-term forest resource sustainability.

Minnesota’s Forests and Industrial Policy
Wood fiber provides the raw material for one of

Minnesota’s largest manufacturing sectors. In 19931,
nearly 55,000 people were employed by the forest
products industry with an annual payroll of $2.2
billion and value of shipments exceeding $7 billion.
In addition, an estimated 4,800 individuals are
employed as independent loggers and truckers of
forest products. More than two-thirds is value-added
or “secondary” manufacturing. This industry has
invested over $3 billion during the past decade to
increase its production capacity.

Nine of the 100 fastest growing wood products
companies in the U.S. cited by Wood and Wood
Products magazine (November 1993) are located in
Minnesota. This is due, in large part, to the
investment in new manufacturing technology by these
firms. Investment in new and upgraded manufacturing
facilities enables an industry to remain competitive in
world markets and thus retain or increase market
share.  Consequently, state employment and tax bases
are retained or increased. In addition, new industrial
technology often reflects state-of-the-art

environmental technology providing cleaner operating
facilities.

If environmental permitting of new industrial
technology is used to control the amount of wood
harvested in a state, a state’s forest products industry
would soon be operating with outdated technology.
Outdated technology becomes less and less
competitive in world markets, jobs are lost or
degraded, tax revenues decline, and industry limps
along or is forced to close. In the meantime,
yesterday's state-of-the-art in environmental
technology is being used and the quality of our air and
water suffers more significantly than necessary.

The market has to play the major role in who gets
the wood to use as a raw material in manufacturing.
Generally, industries using state-of-the-art
manufacturing technology will be able to pay the
highest price for the raw material as well as
maintaining market competitiveness.

This industry could be located across the state
line, and is in a number of instances across our
country. Currently, approximately one-third of the
raw material for Minnesota’s forest industry comes
from other states and countries. Minnesota benefits in
jobs and tax revenue from this source. As raw
material prices (wood) increase, landowners will
invest more to increase raw material supply. This can
be done up to a point (in some cases it would likely be
significant) without significant impact on other
resource values. At any given point in time, however,
a limit could be reached in timber production/harvest
beyond which there would be significant
environmental impact.

Forest management should determine how much
wood goes to market for a defined time period. This
determination can be quite directly influenced on
public land—national forest, state forest, and county
forest, by the forest managers and the constituents
they serve. Historically, private landowners have been
allowed to manage their lands to meet their objectives
within limits of acceptability for water quality,
endangered species protection, and other legally
protected interests.

The Sustainable Forest Resources Act of 1995
directs that landowners retain this choice. It also
directs the development of management guidelines to
protect and retain important forest benefits such as
water quality, biological diversity, and aesthetic
quality. It requires monitoring to determine the
implementation of guidelines, the effectiveness of
guidelines, and long term resource trends. Monitoring
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is to be done by teams comprised of stakeholders
representing the full scale of interest in the forest. If
the guidelines are not being followed or problems
begin to appear, these teams recommend changes to
address the problem and the changes are
implemented. The changes may include focussed
education, technical assistance, and in some cases,
carefully tailored regulation. Civic engagement is a
strong component of such an approach. It is essential
for long term success.

Conclusion—Sustainable Forest
Development for Minnesota

The ability of Minnesota’s forests to continue
providing multiple uses and benefits for the people of
our state and nation will depend upon policies and
programs that sustain their long-term productivity and
diversity. Such policies need to recognize the
interdependence between the economic, ecological,
and social forces that influence the long-term health
of this resource.

The market has to play the major role in who gets
the wood to use as a raw material in manufacturing.
Forest management should determine how much
wood goes to market for a defined time period. This
can be a fairly direct decision on public lands with the
managers and constituents the major players. Private
landowners management objectives must be protected
while achieving broader goals, primarily through
education and technical assistance. A credible
program of monitoring will be essential to identify
and craft needed changes.

Notes
1.  Minnesota Department of Economic Security.

Reprinted by permission of Minnesota Department of
Natural Resources, Division of Forestry.

Forest Resource Trends and
Opportunities in the Lake States
A continuing resource renaissance

Lake States Forestry Alliance

Preface
The forests of the three Lake States—Michigan,

Minnesota, and Wisconsin—are extensive, valuable,
and have great potential. Together, the three States

contain 51.5 million acres of forest land. Of this,
about 3.2 million acres are legally reserved as parks
and wilderness or are classed as unproductive. The
remaining 48 million acres are available for various
uses and are divided among public ownership (18
million acres), nonindustrial private land owners (26
million acres), and forest-products companies (4
million acres).

In 1987, the governors of the three States
convened a conference to identify opportunities for
regional cooperation in the development,
conservation, and use of forest resources. The result
was the formation of the Lake States Forestry
Alliance, a regional coalition whose mission was to
foster cooperation in forestry programs among the
three States (Shands 1988). One of the Alliance’s
tasks was to assess the forestry opportunities in order
to build a public consensus on long-term forestry
objectives encompassing economic development,
environmental quality, and maintenance of the
biological integrity of the region’s forests. The
following report is one result of that effort—the Lake
States Regional Forest Resources Assessment.

The report comprises three major subject areas:
• A review of the major technical findings of the

Assessment regarding the condition of the forest
resource and its values to society.

• A discussion of options for managing the region's
forest resources to improve economic
contributions while sustaining forest health and
productivity.

• Recommendations by the Lake States Forestry
Alliance for cooperative actions to achieve a
regional vision among regional forestry interests.
The Assessment will be used in different ways by

different people. For example, the recommendations
offered are aimed mainly at the governor’s level in
each State are especially pertinent to economic
development on State, county, and private land.
National Forest planners and others can use the
Assessment findings as one of many information
sources to consider when developing plans for future
management. Federal land policy and decisionmaking,
is based on an extensive of list of federal laws,
including the National Environmental Policy Act.
These laws require extensive public involvement,
development of alternatives that respond to public
issues, and disclose environmental effects. Local,
State, and Federal forest managers, along with others,
need to work collaboratively to integrate the results of
the Assessment into various decision processes.
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The Lake States Forestry Alliance strongly
endorses the need for collaborative planning among
the many forest owners and interests in the region.
Each landowner is faced with a different set of
opportunities and objectives. Effective coordination
and discussion, we believe, is the most productive
method for achieving a more economically, socially,
and environmentally sustainable future.

The Assessment project was directed by Dr.
Henry H. Webster and guided by a steering committee
representing regional forest resource interests and a
technical committee of forest resource specialists.
Analyses were done by resource specialists from
public agencies, private organizations, and
universities that participated in the Assessment. These
individuals focused on the economic potential of
forests to contribute to societal goals. Significant
contributors are listed in Appendix A.

Many individuals concerned with the future of
forest resources in the Lake States have participated
in the process. They contributed diverse perspectives
on appropriate forest-resource goals and options.
These discussions and comments have strengthened
the effort.

Support for the Assessment was provided by State
and federal agencies, universities, and many private
individuals and organizations through direct and in-
kind contributions. The Assessment does not
represent the view of any specific supporting
organization. Rather, it reflects a general economic
perspective on the potential development of forest
resources in the region. It is advanced by the Lake
States Forestry Alliance for further discussion.

Every serious human endeavor begins with a set
of precepts intended to guide the effort. Following are
several such tenets that have guided the Lake States
Regional Forest Resources Assessment:
• The Assessment is an analysis of economic trends

and opportunities for forest resources in the Lake
States region. The analysis was made by and for
the Lake States Forestry Alliance—a regional,
mutual-help organization created by the governors
of Michigan, Minnesota, and Wisconsin.

• The analysis reflects the spirit of the Bruntland
Commission to meet the needs of the present
without impairing those of the future (World
Commission on Environment and Development
1987). This calls for equal emphasis on meeting
human needs and sustaining the capacity of
natural resources to meet these needs. It also calls
for equity among human generations. The

Assessment subscribes to the Commission’s
penultimate findings that economic development
and environmental protection are intertwined and
both are essential to improve human welfare.

• The analysis is concerned with how management
of forests in the Lake States region can improve
human welfare and help resolve societal issues,
both in and beyond the region.

• Assuring resource sustainability is an essential
goal. The environmental implications of resource
development are important to achieving
sustainable development. An important next step
is the development of information necessary to
fully understand the environmental effects and
tradeoffs associated with specific development
options and the cost-effective strategies that could
be employed to mitigate undesirable effects.

• The Assessment is underpinned by two important
observations: that employment associated with
forest resources has increased in the region over
the past decade-and-a-half, and that forest-based
tourism and forest-products industries are more
additive than competitive.

• Assessment findings were drawn primarily from
existing information to the extent feasible. In the
interest of cost-effectiveness, we have not
replicated analyses already done for parts of the
region. Nor have we engaged in major efforts to
collect new primary data. Analysts have used
existing studies that are relevant to our forests at
this time.

• The Assessment recognizes the regional character
and many similarities of the forests and
institutions in the Lake States. One goal has been
to develop information that strengthens the
opportunities for regional cooperative planning
and development among forest resource interests.
Our purpose is to foster both more effective
collaborative solutions to forest-resource issues
and cost savings.

• The analysis has been made primarily for the
governors who created the Lake States Forestry
Alliance in 1987 and the many private and public
individuals and organizations responsible for
planning and managing the region’s forest land. It
recognizes the significant contributions of forests
to the regional economy and the quality of life of
these States.
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Executive Summary
The forests of the three Lake States—Michigan,

Minnesota, and Wisconsin—are extensive, valuable,
and have great potential. Together, they contain more
than 51 million acres of forest land, 3.2 million acres
of which are legally reserved as parks or wilderness,
or considered biologically unsuitable for commercial
timber operations. The remaining 48 million acres are
available for various consumptive and
nonconsumptive uses. These forests have been and
continue to be important to the economy of the region.
Both tourism and forest products industries generate
significant income, especially in the northern parts of
these States. In 1990, tourism and forest industries
together employed 280,000 workers and generated
$7.6 billion in wages and another 247,000 jobs
indirectly supported these industries. Sales and
expenditures for the combined industries totaled $26
billion.

Lake States forests are also important for their
recreational, environmental, and amenity values. In
addition to providing an environment for all sorts of
outdoor recreation, they provide habitat for wildlife
and plant communities, protect soil and water, support
important biological and ecological processes, and
provide important cultural resources and aesthetic
beauty. Lake States forests represent a heritage of
natural wealth with many opportunities for
development. Natural, and human-induced
disturbances can both favorably and detrimentally
affect the benefits derived from our forest resources.
Consequently, strategies for Lake States forests must
consider how human uses and management can affect
the long-term sustainability of forest health and
productivity in order to maintain the full range of
forest outputs and ecological values.

Several recent technological, political, and market
developments have increased demand for timber in
the Lake States and, consequently, opportunities for
additional economic development. Among these are:
• New wood and paper processing technologies

have created expanded market opportunities for
timber.

• Timber harvesting restrictions in other parts of
North America are increasing demand for Lake
States timber.

• Strong demand exists for high-quality hardwood
sawlogs and lumber in Europe and the Pacific
Rim markets.

• Prices for Lake States timber have increased, but
remain generally lower than comparable raw
materials in other regions.

• Demographic changes will likely shift the demand
for recreation and tourism in the Lake States in
the direction of activities relatively close to home
and activities not requiring very high levels of
personal energy.
In assessing the region’s forests, the study

concluded the following:
• The overall health of the region’s forests is good.

Localized forest health problems exist, but
widespread incidence of disease or forest decline
is not a threat.

• Lake States forests are diverse in terms of forest
types, species and stand competition and
structure.

• These forests are becoming increasingly more
productive for timber. Recent inventories indicate
volume is increasing, continuing a pattern of
forest growth that has existed for several decades.

• The amount of land in forest has increased over
the past 15 years.

• Employment and income provided by the tourism
and forest-products sectors are substantial.
Historical data suggest that areas having both
tourism and forest-products industries have lower
unemployment and greater stability than areas
dominated by only one of these employment
sectors.

• Forest management in the Lake States is less
intensive than in other regions of the country, so
opportunities exist to expand investments to
enhance forest productivity.

• Extensive dispersed human settlement in several
parts of the Lake States is increasing the amount
of urban/wildland interface, and could threaten
long-term sustainable forest resource goals.
Dispersed human settlement also poses a threat to
human life and developed property when it occurs
in flammable forest types, particularly jack pine.

• Attention to environmental quality and ecological
processes is important to achieving sustainable
forests. Practical and effective strategies are
necessary to mitigate undesirable environmental
effects if forest resources are to be sustained.
The Assessment examined four possible

economic development scenarios for the wood
products and tourism industries in the Lake States.
These range from maintaining the status quo to
concerted efforts to expand both sectors. The aim of
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these scenarios was to evaluate opportunities to
expand production of valuable products and services
and strengthen rural economies, while balancing
resource use and protection of ecosystem values and
functions. The evaluation of these scenarios focused
principally on economic effects and, to some extent,
social and community impacts. Environmental effects
were not examined in detail. The study found that
coordinated development of both tourism and forest
products industries would likely generate the most
economic activity for forested regions and could
advance many social goals. In addition, the study
recognized that any programs adopted by the states to
foster expanded use and more intensive management
of forests should adequately consider and plan for
long-term sustainability. In evaluating these and other
possible development scenarios, a major challenge is
to better understand the choices and to work
collaboratively to enhance human welfare and sustain
ecological and environmental resources, both of
which are imperative to achieving sustainable forest
resource goals.

Efforts to plan for reasonable and compatible
development of tourism and forest-products industries
may require many kinds of public and private actions.
The study recommends that favorable outcomes can
be most effectively achieved if common goals are
recognized and actions to achieve these goals are
coordinated. Major considerations to support
compatible tourism and forest-products development
include more effective community planning,
coordinated economic development, and increased
investment in resource management. Coordinated
actions among public and private partners is
paramount if Lake States forest resources are to
sustain forest productivity, environmental quality, and
economic welfare for the long-run. The most
appropriate mix of these approaches may vary over
time and place, depending on community-driven
needs.

While recognizing that each major landowner is
bound by their own objectives and institutions, it is
essential to look across boundaries and see the larger
landscape if we are to identify and act on the most
effective strategies for achieving sustained
development for Lake States forests. A full
representation of forest resource interests must be
engaged in a dialogue about these opportunities in
order to further explore their potential net benefits.
The Lake States Forestry Alliance conference is but
one venue where these opportunities can be discussed.

The next step is to develop consensus regarding the
extent to which these opportunities can and should be
realized. Such direction will be useful to the three
States in guiding the development of policies and
programs to sustain their forest resources. Now is the
time to join together to find ways to achieve the
greater good for the most people for the long term.

Lake States Forests Are Important to Society
The forests of the Lake States contributed greatly

to the growth and development of much of the central
United States in the late 19th century, both in terms of
raw materials and financial capital. These
contributions are well documented in historical
literature, so we will not dwell on them here.

To be sure, in the heyday of logging, much
damage was done, particularly by widespread fire.
But the harvest itself made sense in the context of a
developing country and the increasing need for
farmland. Moreover, subsequent fire control (dating
from the early 1920's), reversion of marginal farmland
to forest (although this may be partly cyclical), and
reforestation efforts by the Civilian Conservation
Corps in the 1930's turned the situation around. This
“resources renaissance”—so termed when this project
began—is clearly reflected in the findings listed
below.

Present contributions of Lake States forests to
society are important and diverse. They provide the
environment for all sorts of outdoor recreation,
ranging from merely the passive enjoyment of their
beauty to more vigorous activity, such as camping,
hunting, fishing, hiking, and cross-country skiing. The
abundance of lakes and streams, a distinguishing
feature of the region, adds greatly to the appeal of the
forest areas. Some recreational areas are isolated and
remote, such as the Boundary Waters Canoe Area in
northern Minnesota; others are essentially urban
backyards, such as the Kettle Moraine State Forest
near Milwaukee. As human settlement extends farther
and farther into forest areas, problems may occur that
will need to be addressed.

Lake States forests have been and continue to be
important to the economy of the region. Both tourism
and forest-products industries generate significant
income. For example, in 1990 the tourism and forest
industries combined directly employed 280,000
workers who earned $7.6 billion. Another 247,000
jobs were indirectly associated with these industries.
Sales and expenditures within the combined industries
amounted to $26 billion. The forest products industry
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employs more people (about four times as many) and
produces more income (7-8 1/2 times as much) than
does tourism. Both sectors increased from 1985 to
1990: forest-products about 15 percent for both
salaries and expenditures, and tourism 6 percent for
salaries and 3 percent for expenditures. Average
annual earnings in the forest-products industry are
more than double those in tourism ($30,000 per year
vs. $14,000), reflecting the normal difference between
industrial and service wages. There is good reason to
expect that these economic contributions of the forest
resource to the Lake States can continue and be
increased.

The Current Economic Situation
The economies of the three Lake States are

dominated by three sectors—services, durable goods
manufacturing, and State/local government.
According to the Bureau of Economic Analysis (REIS
1995), these three sectors account for more than half
of all economic activity in each State. The trend over
the last 15 years has been a steady increase in services
and a decline in manufacturing.

Michigan
Michigan has experienced serious economic

difficulties during the past 15 years, primarily because
of the slump in the automobile and related industries.
Recovery has been good in areas away from the
primarily urban automobile-production corridor. But
recovery has been slower in that corridor and in
outstate areas where the industry's influence is most
directly felt because the oldest auto plants are being
replaced by new ones built outside the State. Loss of
durable goods manufacturing jobs Statewide is being
partially offset by increased jobs in tourism and
forest-products manufacturing.

Minnesota
Despite the remarkably prosperous Twin Cities-

Rochester-St. Cloud metropolitan corridor, outstate
Minnesota has suffered economic decline over the
past 15 years. This has been especially true in the
predominantly agricultural and mining areas. An
extensive resort industry and a rapidly growing forest-
products industry are promising elements in those
rural areas.

Wisconsin
Rural Wisconsin is more developed and

prosperous than the rural areas of either of the other

two States. One reason is the widespread prevalence
and long history of both the resort and the forest-
products industries. This should be an encouragement
to those working toward the expansion of these two
industries throughout the region.

Demand for Lake States Forest Resources Is
Increasing

Our forest resources are valuable. The Lake States
are recognized for providing abundant outdoor
recreation opportunities within a high-quality natural
setting. The northwoods are a four-season attraction
for residents of major urban centers to the south. The
human center of gravity shifts northward each
weekend as tourists migrate to cottages and resorts
throughout the year.

Our region is also recognized worldwide for
producing valuable paper products, high-quality
hardwood lumber, and many value-added secondary
wood products. Several recent technological, political,
and market developments have helped increase
demand for timber grown in the Lake States and
opportunities for development.

Technological gains
Technical refinements in wood-using processes—

notably paper manufacturing and engineered wood-
panel products—have expanded opportunities to use
hardwoods where softwoods previously dominated.

Much of the timber harvested in the Lake States,
roughly 60 percent, is used in reconstituted form for
pulp and panel products such as oriented-strand
board. This allows profitable use of trees smaller than
those needed for solid products such as lumber and
plywood.

Aspen, long considered a “weed” tree, is now the
most widely used species in the region. A similar
increase in demand for other hardwood species has
followed. Production of pulpwood used in paper and
board manufacture is about 9 million cords per year in
the three States. Over the past 25 years, pulpwood
production has increased by about 225,000 cords
annually according to a long series of timber
production output reports compiled by the States and
the USDA-Forest Service.

The effect of these technological developments
has been to increase the supply of usable timber from
our forests. Markets now exist for species and
products that once had little market value. This
development provides landowners with economic 
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opportunities for thinning and partial harvests aimed
at improving value growth on high-quality sawtimber.

Restricted harvesting in competing regions
Recently imposed restrictions on timber

harvesting, especially on national forest land in some
regions, are increasing demand for Lake States
timber. Concern for protecting habitats of endangered
species has resulted in large-scale shifts in
management and restricted harvesting on federally
owned land in the Pacific Northwest and to a lesser
degree in the South. Rapidly imposed constraints on
supply have contributed to significant industrial
dislocations in some places. For example, legally
mandated strategies to protect the northern spotted
owl and concern over other species in the Pacific
Northwest have reduced logging on many national
forests there by as much as 80 percent. Across the
border in British Columbia, expansion of several
parks promises to reduce harvesting by about 20
percent.

The impact of these reservations will be great,
considering the fact that nearly half the softwood
lumber consumed in the U.S. comes from these two
regions. Competition for logs from private land and
for lumber for export to Japan and other Pacific Rim
countries further affect this domestic timber supply.

Several factors in the South are affecting that
region’s ability to increase outputs. Although timber
rotations are shorter there, harvest and growth are
nearly equal in many places. Expansion of intensively
managed pine plantations projected 10 years ago have
not reached expected levels. Also, protection of
habitat for the red-cockaded woodpecker, another
endangered species, has constrained supply from
some areas.

Lake States forests cannot directly make up these
timber supply losses, but the repercussions will be felt
here. The effect of these constraints in other regions is
to increase the market value of our timber resource
and create economic opportunities to meet the
shortfall in wood products from other regions. Hence,
we expect a significant increase in demand for Lake
States timber and possibly from the U.S. Northeast.
Increases from eastern Canada are expected to be
modest and comprised predominantly of hardwoods
since much of the softwood supply there is currently
utilized.

Global demand for Lake States timber
The rest of the world has recognized the value of

our timber resource too. In some parts of the Lake
States, exports of high-quality hardwood sawlogs and
lumber represent a significant proportion of total
sawnwood production. Our timber is valued highly by
both European and Pacific Rim buyers. In some cases,
products manufactured from our export timber are
returned to U.S. markets. This suggests opportunities
here for secondary wood-product manufacturing.
Canadian mills near the border also compete for
timber supplies from nearby U.S. timberland. In many
cases, foreign purchasers of U.S. wood products push
up prices for raw materials in order to meet growing
global demand.

Although no specific studies are available,
economists generally recognize that changing foreign
currency exchange rates can increase demand for our
timber resources. Reductions in the exchange value of
U.S. dollars relative to other currencies makes our
resources less costly to foreign buyers. This effect
increases pressure on timber resources, but also
provides added income to landowners and funds
potentially available to reinvest in productive forests.

Timber markets and stumpage price effects
Except for the best grades of hardwood

sawtimber, prices for common Lake States timber
species still remain generally lower than prices for
comparable raw material in other regions. Timber is
still a good buy when compared with other regions,
providing a significant competitive advantage for the
Lake States.

Increased demand coupled with significant supply
constraints in other regions has caused a recent
unprecedented surge in prices for some species and
products in some locations. An analysis of standing
timber prices shows that they have generally
increased faster than inflation in our region over the
long-run. Admittedly, this growth is somewhat
misleading since wood costs in the 1950's averaged
less than a dollar per cord and a few dollars per
thousand board feet. However, prices for oak, ash,
and hard maple sawtimber have increased on average
4 to 6 percent annually above inflation for more than
three decades. Prices for pulpwood have increased 1
to 3 percent above inflation, depending on species and
location (Vasievich 1995).
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Changing demand for recreation and tourism
Demand for recreation and tourism in the Lake

States is changing due to several economic and
demographic factors. Recreation specialists expect
further shifts in the pattern of recreation use (Stynes
1995).

Tourism in the Lake States will likely benefit
from the changing economic situation. The impact of
this surge will be felt mostly in the summer. Winter
activities are expected to remain fairly stable.

Interest in outdoor recreation is increasing, but
personal financial resources are not. There has been
little real growth in disposable income and costs of
recreation have generally increased. However,
customers value outdoor-recreation experiences
highly and their willingness to pay has not
diminished, or ability to pay exceeded.

Characteristics of leisure time are changing too.
Most Americans have experienced a decline in
available leisure time. Families, often with dual wage
earners and significant other time commitments, find
difficulty scheduling blocks of leisure time together.
This means that many of the 50-55 million residents
within and to the south of the Lake States will seek
recreation opportunities closer to home and for
shorter stays.

In the Lake States, population has grown rapidly
in high-amenity rural areas, especially among retired
individuals. Many of these individuals do not depend
on local economies for income and have abundant
leisure time. Growth in seasonal homes has increased
demand for nearby recreation opportunities in some
locations. Seasonal homes comprise 25 percent or
more of the total housing in 72 counties. In 12 Lake
States counties, seasonal homes make up more than
50 percent of all houses. This pattern has significant
implications for recreation and tourism.

The changing age structure of the population will
also affect recreation and tourism demand. The large
baby-boom group continues to drive much of the
recreation use patterns. As this group ages, they will
generally favor more passive recreation pursuits,
although some will continue to pursue more
physically challenging activities.

Assessment Findings
Forest health

The overall health of the region’s forests is good
and improving. Regional forests have recovered
significantly from extensive logging and fires that
took place decades ago. Because of these past

disturbances, many of our forests are different from
the original. Many tree species and forest types now
occupy the landscape.

Forest health can include a broad range of
considerations. In this context, it is defined as the
ability of the resource to recover from natural and
human-caused stresses. The health of Lake States
forests is not threatened by widespread incidence of
disease or decline—only isolated instances. Localized
forest health problems are noticeable, but overall the
resource is very resilient. Principal threats are from
exotic pests that are species specific and/or affect
localized areas. Drought is the only potential hazard
likely to affect large areas. Forests have been affected
by introduced forest insects and diseases such as the
gypsy moth, Dutch elm disease, and white pine blister
rust. In some cases, these introduced pests have
changed forest composition and particularly affected
individual tree species (Mielke 1993).

Effective strategies and programs are generally in
place to manage potentially damaging pests and
recover losses (Thomas 1995). A significant and
continuing role for State and federal agencies is to
monitor and guard against widespread damage by
insects, diseases, and fire. While efforts are, generally
effective, continued improvements are needed,
especially in the area of fire protection. Recently, a
collaborative forest health monitoring program was
put in place by the USDA Forest Service and the
States. The program involves a nationwide network of
permanent plots and surveys of forest pests and other
stressors to continually monitor changes in
composition and stability of forests. This program is
one step toward more effective monitoring of forest
conditions.

Forest tree diversity
The regions forests are diverse in terms of forest

types, species, stand composition and structure.
Depending on the classification system used, the
forests of the region can be classified into dozens of
different categories. The field crews who conducted
the recent forest inventory in Michigan found 81
different species of trees growing in that State’s
forests. Harvesting and other management practices
are available that can effectively restore some
components of biological diversity and enhance tree-
species richness in some forest types (Kotar 1994).

Tree-species richness in mixed hardwood stands
is highly correlated with site productivity, stocking,
and stand age. Based on analysis of forest inventory
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plots, the greatest tree-species richness was generally
found in well-stocked mature stands on the most
productive sites. Furthermore, statistical evidence
shows that timber harvesting in most hardwood types
did not permanently diminish tree-species richness.
Forest inventory plots with evidence of past
harvesting had, on average, more tree diversity than
those not harvested, all else being equal (Vasievich
and Hobrla 1994).

In separate research on northern hardwood
forests, scientists demonstrated that certain harvesting
treatments can increase tree species richness. Tree
size-class diversity was reduced slightly, but the most
profitable harvesting strategy produced stands with 88
percent of the likely maximum structural diversity in
maple-dominated forests (Buongiorno et al. 1995).

Tree species richness is only one measure of
forest biodiversity. Other aspects, including
abundance of less common species, genetic diversity,
and landscape diversity, are also important. Further
research on the effects of management on these
aspects of biodiversity is needed.

Timber inventories and growth
Timber inventories and growth have increased

greatly in Lake States forests. Recent inventories
indicate that timber volume is increasing, continuing a
pattern of several decades. Growing-stock volume has
steadily increased from about 25 billion cubic feet in
1952 to more than 50 billion cubic feet in 1992
(Powell et al. 1994).

Overall, timber growth exceeds harvest in the
Lake States by 90 percent. While timber harvest has
steadily increased over the past 40 years, forest
growth has increased more, widening the unharvested
reserve. The ratio of growth over harvest is now
greater than it was in the 1950's.

While total growth substantially exceeds harvest,
the ratio of net growth to removals varies for different
species and locations. For some species, growth
exceeds harvests by much more than 90 percent. For
other species in some locations, growth/harvest ratios
are less (NCFES 1992 and Stone 1992).

Lake States forest trees are increasingly growing
into larger sizes. Large acreages are advancing from
poletimber to sawtimber classes. This movement
enhances several desirable forest characteristics:
habitat for birds and other wildlife adapted to more
mature forests, attractive scenery featuring large trees,
and wood products that require large trees (Stone
1992).

Forest area
Recent forest inventories show that forest area has

increased in the region over the past 15 years.
Michigan gained 1.2 million acres of timberland from
1980 to 1993; Minnesota gained 1 million acres from
1977 to 1990. The forest inventory for Wisconsin is
still in progress so new timberland area statistics are
not yet available.

This shift is due to higher productivity for some
land previously thought to be less productive, and
reversion of marginal crop and pasture land to forest.
At least some of this increased forest area will be
available for timber harvest in the future (MI and MN
FIA reports).

Employment trends
Employment and income provided by the tourism

and forest-products sectors is substantial. Current
extent of these economic contributions, their rate of
increase during the last several years, and average
wage rates are much greater for the forest-products
sector than for the tourism sector (Pedersen and
Chappelle 1993).

Areas where both tourism and forest products
industries are well developed generally have greater
employment than areas dominated by one or the other.
However, manufacturing generally provides most of
the better paying jobs.

Monthly analysis of unemployment rates for
instate areas in the Lake States over the past 4 years
leads to an interesting and important finding. Areas
with the natural and cultural assets that favor joint
development of both tourism and timber products are
better off in terms of employment than areas limited
to one or the other. The effects include both higher
average earnings, more diverse employment
opportunities, and greater economic stability. In turn,
areas that have one or the other asset are less better
off than relatively undeveloped areas (Chappelle
1994).

Timber demand
Demand for the region’s timber has been and

continues to be affected by two technological
developments. Expansion of the oriented
strandboard/waferboard industry has increased
demand for pine, aspen, and other hardwoods. The
second factor, increased recovery and use of recycled
paper is partially offsetting growth in demand for
newly harvested wood. About three-fourths of the
foreseeable increase in national demand for paper will
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likely be met from newly harvested wood, and about
one-fourth from recycled paper. As tree size
increases, manufacture of other high-value products is
likely to become more prominent. More efficient
wood utilization will also temper demand and reduce
waste (Skog 1993).

Income distribution
Analysis of economic changes in the U.S. over the

past two decades shows a profound stagnation of
average income levels and widening inequality of
incomes. This, together with the general aging of the
population, is likely to shift demand for recreational
activities, particularly reducing demand for those of
youthful, high-energy character, or high cost, or both
(Bilek and Stier 1993).

Industrial development
Further economic analysis suggests that the

Midwest will likely do better in terms of
manufacturing enterprises (other than automobiles)
than will other parts of the country, especially where
comparative advantages exist. Forest-products
industries are a part of this opportunity for the
Midwest better-than-national-average-industrial
performance (Bilek and Stier 1993).

Changes in other regions
Changes in timber supplies in other parts of North

America appear to be increasing demand for Lake
States timber. Available supplies are decreasing in the
U.S. Pacific Northwest because of the reservation of
spotted owl habitat and in British Columbia because
of the creation of numerous additional parks.
Southern forests are producing at near capacity and
thus significant increases in that region are unlikely.
Available hardwood timber supplies are increasing in
the Lake States, Ontario, Quebec, and (to a lesser
extent) the U.S. Northeast. However, the loss in
available timber in the West will not be made up in
Canada or the South (Hagenstein 1993).

Although possible major geopolitical events could
affect this pattern, they do not fundamentally alter it.
The one event that could alter the pattern would be
major replacement of Pacific Northwest timber by
Siberian resources. Infrastructure investments needed
to bring that about are extensive and probably would
require resolution of Japanese-Russian territorial
disputes over the Kurile Islands for those investments
to actually occur. Such resolution appears to be a
precondition for large Japanese investment in Siberia,

but such resolution is not in sight and it is difficult to
visualize investment from any other source on the
scale necessary. In addition, there may be significant
difficulties with insect and disease pests associated
with import of Siberian timber (Kizawa 1992).

Forest management
Management of forest resources in the Lake

States is generally less intensive than management in
several other regions. In many cases, forest
regeneration is achieved by less costly, but effective
natural means. Maturing forests offer increased
opportunities for partial harvests to enhance forest
growth and value by favoring larger and more
valuable trees. The most intensively managed sites are
pine plantations. In many, but not all, cases, planting
is used to quickly establish highly productive timber
stands on abandoned crop and pasture land or to
effectively re-establish tree cover on land that is
otherwise difficult to reforest. Increased demand for
multiple outputs will occur, particularly as a result of
developments in other regions. More effective
management will be needed to meet increased
demands for timber and nontimber outputs in a
manner that sustains productivity of Lake States
forests (MacKay and Ellefson 1994). More effective
management will require greater investments on some
sites to assure full stocking to meet productivity
potentials.

Nonindustrial private forest land
Effective management of forests in two

ownership categories is particularly important to the
role of forest resources in the Lake States.
Nonindustrial private forests and State- and county-
managed forests together constitute 80 percent of the
productive forest in the region. Effective management
of NIPF holdings depends greatly on adequately
staffed and effective assistance and incentives for
owners from a variety of organizations, some public
and some private. Given such assistance and
incentives, NIPF holdings can be dependable sources
of resource outputs on a sustained basis. Effective
management of State- and county-managed forests
depends on adequate investment-oriented funding and
on sufficient separation of various uses and users to
prevent excessive conflict (Kingsley 1993).

Dispersed settlement patterns
Extensive dispersed human settlement in several

parts of the Lake States (as well as in other regions) is
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increasing the amount of urban/wildland interface.
This creates two problems requiring attention.

The first is serious fire danger to human life,
developed property, and resource values. This danger
can be reduced by appropriately combining land-use
planning and control, hazard reduction on particular
properties, and effective fire control—not simply the
latter alone.

The second is the potential for adverse interaction
between new neighbors and resource-management
activities. Agencies responsible for resource
management can undertake proactive measures to
make this interaction more favorable than it might
otherwise be. Proactive measures include
modification of resource-management activities
(particularly in timber harvest areas), and close ties
and active consultation with local government and
publics (Weiler and O’Leary 1993, Stynes 1995).

Balancing economics and the environment
Ecological and social considerations are both

important in determining the appropriate use and
management of forests. The fact that humans are part
of the overall ecosystem and that natural
environments are critical for supporting human life
make both ecological and social considerations
important. There is urgent need for both economic
opportunities and environmental protection to meet
the needs of an expanding human population.
Concerns range from ability to pay for relatively
expensive protection measures to alleviation of
poverty, which is the single greatest cause of harsh
treatment of resources and natural environments
worldwide (World Commission on Environment and
Development 1987).

Environmental management
Attention to environmental quality and ecological

processes is important to achieving sustainable
forests. Guidelines that merit careful and reasoned
consideration include the following (Kotar 1994, and
Stearns 1994).

Forests in the Lake States have evolved
differently and recently under the influence of human
use. They can be best managed and defined in terms
of their current condition and specific long-term
history.

Diversity of Lake States forests can be
safeguarded and enhanced through management.
Forest-management techniques are available to 

influence stand structure and biological composition
to mimic the structure and dynamics of natural stands.

Long-term management of Lake States forests can
be most effective if potential long-term changes in
major forest conditions are accepted. Maintenance of
reasonable diversity in stand composition, structure,
and genetic make-up over large areas will facilitate
adjustment to any drastic changes in conditions.
Maintaining such diversity will also help attain
sustainable productivity. Intensive management of
some areas and extensive treatment of others are
appropriate parts of maintaining such diversity.

Water in several different forms is a distinctive
and valuable attribute of the Lake States. Human
activities, such as forest management, industrial
development, and recreational use, can be structured
to minimize adverse effects on water quality and
quantity.

Areas of concentrated tourism require careful
design to maintain their attractiveness and to
minimize negative effects on water and other natural
resource values. Careful design involves both physical
layout and restrictions of human use to within some
reasonable socially and ecologically determined
carrying capacity. (This need was first effectively
articulated by Walter Truslow Adams in a classic
article in The Atlantic Monthly in 1930.)

Practical and effective strategies are needed to
mitigate environmental effects due to human use, if
forest resources are to be sustained. The significant
and growing human demands on forests can be met
only by cost-effective management that assures forest
health and productivity remain undiminished in the
long-run.

Interactions among resource uses and values
range from complementary to compatible to
competitive. Some resource uses are generally
compatible. For example, timber harvests generally
enhance habitat for game species such as deer and
grouse which favor early-successional forests. In
some cases, forest management and uses are
compatible, especially when specific practices are
used. For example, careful harvesting with protection
of streamside buffers can be done with minimal effect
on water quality. In some cases, resource interactions
compete. For example, harvesting or any significant
human intervention can affect the solitude and habitat
found in wilderness areas.

Except in some especially incompatible uses,
specific mitigating measures can be used to minimize
conflict. Furthermore, interactions occur at specific
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times and places. While some resource uses may
conflict at specific times, many management actions
only temporarily interfere with other uses that may be
shifted to other locations in the interim (Jaakko Pöyry
1993, Joyce et al. 1990).

Scenarios to Enhance the Quality of
Resource Development

Given the forest-resource situation just described,
how can the three States best address and coordinate
development and management of these resources for
the future? Expanded pressure on the region's forests
as a whole is inevitable, due simply to population
increases. External economic pressures and growth in
demand for wood, recreation, and access to natural
areas will all increase competition for our forest
resources. The challenge is to better understand the
choices and to manage growth by working
collaboratively to enhance human welfare while
sustaining the environment. Part of the challenge is to
recognize ways resource development and use can be
complementary rather than competitive.

Four alternative scenarios have been developed
that focus on expanded economic development
opportunities of Lake States forests. These four
scenarios do not represent the full breadth of
alternatives available, but they do offer a range from
maintaining the status quo to planned and coordinated
expansion of both the tourism and forest-products
sectors. Efforts to strengthen coordinated forest
resource planning and cooperation among the three
States would be favored for all strategies. The aim of
these strategies is to produce valuable products and
services and strengthen rural economies while
balancing resource use and protecting ecosystem
values.

It should be noted that these four scenarios were
evaluated principally on their economic and, to a
lesser extent, community and social implications. The
environmental effects associated with each scenario
were not evaluated. However, such an assessment is
needed in order to provide a complete picture of the
full range of implications associated with each. It is
recognized that for each scenario presented, steps
would be essential to safeguard and enhance
biological diversity and sustain forest health and
productivity. Additionally, any programs adopted by
the states to foster expanded use or more intensive
management of forests must adequately consider and
plan for long-term resource sustainability.

In our judgment, these options represent practical
and socially viable proposals. These scenarios do not
represent a complete set. We haven’t considered
options that specifically contract active resource
management or reserve major portions of forest land
for limited use. Reservation of some areas may be
necessary to meet some demands. Ultimately, the
question is one of balancing economic and social
needs while sustaining forest health and productivity
in the long-run. We believe the strategies should be
evaluated on their economic, social, and
environmental merits. The four scenarios follow:
1. Maintain the Status Quo

The base case is to maintain the current level in
the timber and tourism industries that was
attained during the expansion period of the
1980's. This strategy, essentially a steady state
without further development, is unlikely since
growth in these sectors has continued to occur.

2. Foster Expanded Tourism
The second strategy involves active expansion of
the recreation and tourism sector. This strategy
would focus on coordinated government and
private programs to increase visitors, especially
from outside the area or region, and to foster
investments in expanded and improved facilities.
The strategy would induce economic growth and
increased service employment related to forest-
based tourism. This strategy would meet
increased demands for forest-based recreation 
concentrated in some areas and dispersed in
others.

3. Foster Expanded Forest-products
The third strategy involves expansion of timber
industries—both primary processing and
secondary manufacturing. The strategy would
utilize state and community resources to support
expansion by assisting with essential planning
information, such as feasibility studies, assistance
with identification of preferred locations, and
maintenance of a stable and sustainable timber
supply. This strategy would lead to some increase
in timber harvesting for a variety of products, but
with specific planning to focus development in a
sustainable manner.

4. Coordinated Development
The fourth strategy would specifically coordinate
tourism and forest-industry development.
Emphasis would be on efforts to assure
compatibility between the two sectors. The focus
would be on developing more effective
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collaborative resource planning efforts, programs
to achieve mutual resource benefits and reduced
costs, and sustainability of natural resource
conditions and values.

Potential economic and 
community effects

We considered the potential economic and
community effects of three of the four strategies.
Possible gains that can be expected from strategies to
enhance tourism and forest-products development are
compared with the base scenario to maintain the
status quo.

We began our evaluation with economic effects
because quantifiable information is more readily
available. Economic effects were estimated on the
basis of models involving the forest resource and the
overall economy of the Lake States. Community
effects were based on the experience of regional
community development specialists.

Economic and community effects were estimated
for a 10-year horizon. Although a longer horizon
would be preferred, too many unforeseen events can
occur during a longer period to allow for realistic
projections.

Economic effects
The economic effects of increases in tourism and

forest-based industries are based primarily on work
done by Pedersen and Chappelle (1993). Their
estimates of increases assume efforts particularly by
the States to foster further development in these areas.

Tourism development.  Continued efforts to
further develop tourism over the next 10 years are
likely to produce a 10-percent increase in direct
employment, income, sales, and expenditures. Indirect
economic effects would also occur as local economies
expand in supporting sectors.

Forest-products expansion.  Continued expansion
of the forest-products industries is estimated to
increase direct employment by 5 percent, income by 9
percent, and sales by 17 to 25 percent, depending on
the specific industry, during the 10-year period. To
achieve this level, an increase in timber harvesting of
25 percent above 1990 levels would be required.
Incremental expansions are likely to occur with both
new facilities and increased capacity at existing
facilities. The extent of harvesting increase needed to
support economic gains depends on the type of
manufacturing activity. Hence, many options exist to
match economic opportunities with resource and

community conditions. The proportionately lower
employment figure reflects expected increases in
labor productivity brought about by plant
modernization. Although percentage increases for
employment and income are greater for tourism than
for the forest-products industries, the absolute
increases are likely to be greater for forest products
because of the larger size of this industry. For
example, we estimate that a 10-percent increase in
tourism amounts to half as many new jobs as a 5-
percent increase in the forest-products sector.

Coordinated development.  We estimate that
combined expansion in both the tourism and forest-
products sectors would result in a total increase of
31,000 jobs and $4.3 billion in sales and expenditures.
Add to these numbers the indirect jobs and sales
created in related industries and the total increase is
estimated to be 45,000 jobs and $8.3 billion in sales.

The positive economic interaction between the
two industries can lead to greater gains and improved
economic structure than might otherwise occur from
growth in one or the other. For example, the
development of both tourism and forest-products
might diversity and expand a local economy enough
to warrant additional new business starts, whereas the
development of only one may not. The business
climate generally would likely improve more with the
two industries present rather than just one. An indirect
economic benefit of developing both industries in a
given area would be the inclination for varied
interests to collaborate in order to maintain and
improve the forest resource that supports them both.
Obviously, areas endowed with the necessary
assets—forests, available work force, infrastructure,
and other economic, social, natural, and cultural
attributes—have the greatest potential for attracting
both tourism and forest-based industry.

Precisely quantifying these combined economic
benefits, however, is difficult. Experience and
observation suggest that developing the two industries
together could produce 10 percent or greater
economic gains than would result separately. In
addition, creation of both service and manufacturing
jobs would diversify local economies and could also
stabilize, to some degree, employment seasonality. A
sense of scale might better be given by expressing
these increases as percentages of the current size of
the combined industries. Calculated at the midpoint of
the above range, we expect that direct employment
would increase about 6 percent, wages and salaries 10 
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percent, and total sales and expenditures about 19
percent.

Community effects
The rural, northern, forested portion of the Lake

States area would be most affected by the
development opportunities discussed here. A general
review of the population and employment trends of
the past decade for the area offers a perspective.

Population in the region increased by about
450,000 while the labor force grew by nearly 790,000,
the greatest increase being in female workers. A total
of 776,000 new jobs were created, reducing
unemployment by one-quarter percent.
Unemployment in rural, forested areas is greater than
in urban areas. Per-capita income over the period rose
about $1,250 per year.

Potential growth in tourism and forest products
would constitute only a small portion of the expected
total growth regionwide. The effects on the northern,
forested sections would be significant since most of
these economies are dominated by these two sectors. 
The jobs created, particularly in forest-products,
would be among the highest paid and stable jobs in
the northern forested areas.

Influencing factors
Several factors will determine the direction and

effects of potential economic developments on
community life and social welfare.

Type of industrial development.  Economic base
industries, regionally or nationally competitive
industries, locally owned and operated industries, and
manufacturing industries are preferred for community
development. Such industries generate new wealth,
generally pay higher wages, and are likely to stay and
expand in a community, thus increasing the tax base.

Forest-products industries fit these categories
more than tourism. Expansion in forest-products may
include new or expanded primary processing facilities
or secondary wood-products manufacturing. In either
case, the most effective industrial additions are those
that produce high-value added products and build on
existing capital, labor, and raw material resources.
Industries that produce and export products with
minimal value added are less desirable.

Location of industrial expansion. The best
locations for new and expanding industries are those
having adequate infrastructure, surplus labor, and
necessary natural resources. In terms of efficiency, the
most promising locations are likely to be where

similar industries, both forest products and recreation,
already exist. Recreation enterprises that expand
options for visitors and compete in the same types of
markets can be expected to locate together.
Conversely, forest-products industries that
complement existing businesses but compete in
different markets can be expected to locate together.
In such cases, if the infrastructure is adequate to serve
the expanded activities, the benefits to the community
will far outweigh any drawbacks.

Forest-based tourism can expand through added
hotels, restaurants, and similar services that cater to a
regional clientele and mobile visitors. Community
efforts should focus on extending length of local
stays. If more full-service resorts are established, they
will likely be in areas where such facilities already
exist because few, if any, undeveloped areas remain
that are endowed with the special natural and cultural
features needed for full-resorts.

Stable wood supplies.  Technology and wood-
supply trends will influence forest-products industry
growth. The extent to which primary industries can
expand will depend on long-term availability of stable
supplies of timber at acceptable prices. More efficient
use of raw materials and increased use of “waste” and
recycled materials in manufacturing will improve
efficiency in resource use. New business formation
will be induced by technological advances with
subsequent opportunities for spin-off products and
services.

Location of industrial expansion.  The best
locations for new and expanding industries are those
having adequate infrastructure, surplus labor, and
necessary natural resources. In terms of efficiency, the
most promising locations are likely to be where
similar industries, both forest-products and recreation,
already exist. Recreation enterprises that expand
options for visitors and compete in the same types of
markets can be expected to locate together.
Conversely, forest-products industries that
complement existing businesses but compete in
different markets can be expected to locate together.
In such cases, if the infrastructure is adequate to serve
the expanded activities, the benefits to the community
will far outweigh any drawbacks.

Population growth associated with industrial
expansion.  Population growth resulting from
industrial expansion will be less, and thus not as
disrupting to communities, if the expansion occurs
over several years. The amount of population growth
depends on several things. Probably most important is
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the availability of skilled workers and/or the existence
of training facilities for those who are unskilled or
under-employed. If these are lacking, labor from
outside the area will fill the vacuum. Although skill
levels are about equal across the region, higher
unemployment in Michigan will allow more labor to
be absorbed there than in Minnesota and Wisconsin.
However, these two States support strong training
programs that can help meet labor needs. Thus,
unemployment rates throughout the region should
drop in areas where either tourism or forest-products
industries expand.

Effects of community attributes.  How industrial
expansion will affect communities depends on the
makeup of the communities themselves. The
combined effects on individual family welfare, local
government finance, land use, and community
character will determine net effects. These attributes
vary greatly throughout the region.

Family and per-capita income.  Most jobs in the
forest-products industry will probably be filled by
primary wage earners. Many of the tourism and
service jobs will be filled by persons desiring more
flexible, part-time, or seasonable employment.
Opportunities to increase the number of workers per
family and thus family income would be greatest
where both tourism and forest-products combined are
emphasized. In this case, three kinds of jobs would be
created: manufacturing, tourism, and service, each
requiring different skills. Development of tourism
alone would likely result in fewer and lower paying
jobs and smaller increases in family income.

Family welfare.  Employment and shared values
are the bases of family welfare. Where stable
employment opportunities are lacking, family welfare
suffers as family members are forced to work at
distant locations and children must leave the
community to find employment. Family welfare can
be enhanced most where income opportunities are
improved with stable, high-wage jobs and increased
diversity in the types of jobs created. This is most
likely to occur in places where forest-products
manufacturing and tourism can flourish together to
provide a wide range of employment options.

Government finance.  Increased employment and
income will benefit State governments, in the form of
increased sales and income-tax revenue. Local
governments will receive increased property-tax
revenue, generated mostly by commercial
development. Care must be taken to manage such
development so as to minimize population increases

and long-term costs of expanding and maintaining
public infrastructure.

Dispersed development, such as might occur in
the tourism industry, increases public costs for
infrastructure such as roads, sewers, water, and
electricity. Dispersed, as compared to concentrated,
population increases lead to generally higher costs for
infrastructure and services such as schools and
libraries. While increased population and
development eventually leads to increased tax
revenues, diseconomies due to dispersion can have
significant effects on community finances. The impact
of increased population on local school finances will
be of less local concern in Michigan and Wisconsin
than in Minnesota. Michigan removed school funding
from the property-tax system in 1994; Wisconsin will
do so in 1996, thus shifting school financing away
from local communities to statewide sales and income
taxes.

Matching infrastructure and labor supply with
specific types of industrial expansion can assure
maximum local benefits from development. This is
more likely when development is planned than when
it occurs without coordination at the local level. For
example, planned location of manufacturing near
existing infrastructure can minimize community costs.
Without careful planning, conflicts can occur,
especially where extensive second-home development
takes place near sensitive environments or prime
recreation sites. Over the past 10-15 years, many
communities have deferred construction of the
infrastructure to serve these areas. When densities rise
to the point where the need for streets, water supply,
and sewage treatment is critical, such investment will
be extremely costly. Efforts to bolster effective
community-development planning are essential.

Land use.  Land-use patterns help define
community character and the need for infrastructure.
Primary forest-products industries and, ultimately,
secondary industries require access to managed forest
land. Low intensity recreational activities
(snowmobiling, hiking, cross-country skiing, etc.)
require access to similar but less intensively managed
forest land. More concentrated recreational
enterprises, those centered around unique natural or
conventional attractions of limited extent, are more
compatible with forest-products development and can
be expected to yield the greatest net benefit to
communities.

Careful analysis of land suitability and
opportunities for complementary resource uses is
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needed for planning both forest products and
recreation development. It seems best to focus on
forest-products developments first by concentrating
them where they can be served by public
infrastructure and the resource base. Compatible
recreation and tourism industries can be incorporated
into the plan. This will create value for well-managed,
contiguous blocks of forest. The strategy to
coordinate joint development of forest products and
tourism can establish such beneficial land-use
patterns. Coordination of associated infrastructure
needs would allow both uses to be accommodated.

The biggest challenge to coordinated development
of forest-products and tourism is the uncontrolled
expansion of second homes in the northern Lake
States. This rural sprawl rings lakes and fragments
large blocks of forest. The environmental effects of
this type of development are significant. It also
reduces the suitability of land for both recreation and
active forest production.

Community character. Community character is a
real but elusive concept that can perhaps best be
described as the “personality” of a community.
Community character can be maintained by creating
jobs for local residents, managing growth to avoid
exceeding the ability to provide necessary
infrastructure, and preserving desirable land-use
patterns. Conversely, community character is
jeopardized by excessive reliance on industries that
depend on importing seasonal labor, involve dispersed
development that exceeds local ability to provide
needed infrastructure, or alters traditional and
accepted land-use patterns. These circumstances tend
to polarize a community, pitting long-time residents
against newcomers over future goals and policies.

Communities that carefully manage development
have a political stability and local leadership that is
attractive to potential new businesses. Enhancement
of existing recreation and forest-products industries
while recruiting new industries that avoid the issues
cited above can sustain the desired community
character.

Environmental implications
Lake States forests provide important ecological

and environmental values. Among these are habitats
for diverse wildlife and plant communities, protection
of soils and water, and abundant recreational
opportunities, cultural resources, and aesthetic beauty.
Natural and human-caused disturbances can have
profound effects on forests—both beneficial and

detrimental. Implications of the latter are of particular
public concern. Thus, strategies for Lake States
forests must consider how human uses and
management can affect the long-term sustainability of
forest health and productivity in order to maintain the
full range of forest outputs and ecological values.

The Assessment concentrates on economic and
community effects associated with potential
expansion of two sectors in the Lake States—wood-
based industries and forest-based tourism. Due to
limited resources and the extreme complexity of
resource interactions, the Assessment does not
contain a complete review of ecological implications
as originally proposed (LSFA 1991). It provides a
limited overview of the ecological context of Lake
States forests and does not attempt to independently
evaluate the full environmental implications
associated with strategies leading to expanded forest
development. Rather, we draw on three evaluations
made by others and summarized below.

We recognize that further research and analysis
are critical for a complete picture of environmental
effects and the extent to which expanded forest
outputs and recreational uses can be sustained through
management. The short- and long-term effects of
forest management activities depend largely on
conditions at the site and the manner in which
management is carried out. Some areas needing
additional study include wildlife effects, specific
biodiversity effects, and aquatic effects. The first step
may be the development of an annotated bibliography
covering the known environmental effects of forest
uses. Efforts are also needed to identify what actions
might be both effective and economically feasible to
assure that future capabilities of our forest ecosystems
are not permanently diminished by natural or human
causes. Although some work is already underway,
cutbacks in research and development at universities
and public research institutions may hamper our
efforts in this area.

Several recent studies provide useful guides for
helping to understand resource interactions and
environmental tradeoffs. Results of these studies,
described below, identify several points regarding
ecological effects and values that must be considered
as we plan for the future forests of the region.
• Every management strategy results in a mix of

resource conditions and outputs, including both
positive and negative environmental effects. The
interactions and tradeoffs are complex and depend
on site-specific aspects of implementation.
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• Many management techniques are available and,
if applied, can both enhance nontimber values and
mitigate many of the undesirable environmental
consequences resulting from management. It will
be important that a plan for cost-effective
mitigation measures be put in place regionwide as
expansion occurs.

• Some environmental effects are caused by local,
regional, or global societal factors outside the
realm or control of forest management. In some
cases, forest managers can do little to directly
reduce or eliminate these external effects through
forest management.

• The ecological effects of management are
important to society but are valued differently by
diverse groups. These values are more or less
important to individuals and are part of a larger
complex set of socioeconomic values people
derive from forests.

• Significant gaps exist in the knowledge base
needed to estimate the ecological and
socioeconomic effects of management and to
define the cost and effectiveness of specific
mitigation strategies to reduce undesirable effects.
Clearly, more study is needed in order to resolve
technical aspects of some problems.

Minnesota GEIS
A major study recently completed in Minnesota

(Jaakko Pöyry Consulting, Inc. 1993) describes the
types and extent of resource effects that may be
expected from more intensive use and management of
forests in Minnesota. This study, the Generic
Environmental Impact Statement on Timber
Harvesting and Forest Management (GEIS),
considered the long-term consequences associated
with expanding timber harvesting.

The GEIS study identified the cumulative effects
that could be expected across the State over 50 years.
Three levels of timber harvesting were studied and a
wide range of economic, ecological, and
environmental values and outputs were considered.
The study assumed that certain forest management
practices would be followed to protect forest health
and productivity.

The GEIS found that both beneficial and adverse
impacts would likely occur from expanded timber
harvesting. Some beneficial effects include expanded
contributions to State and regional economies,
enhancement of certain wildlife habitats and
recreational opportunities, reduced risks of insect and

disease outbreaks, and an ability to achieve desired
future forest resource conditions through active
management. Some adverse impacts are possible
reduction of soil nutrients on some intensively
harvested sites, reduction of certain wildlife habitats,
alteration of aesthetic and cultural conditions, changes
in biological diversity, and possible adverse effects on
some segments of the tourism industry due to
aesthetic changes. The extent and degree of these
impacts varied by site across the seven Minnesota
eco-regions analyzed.

The GEIS also identified policy and program
recommendations. The study recognized that many
forest management treatments could mitigate potential
adverse environmental impacts associated with
expanded harvesting. Some examples include the use
of filter strips in sensitive riparian areas, distribution
of slash material across harvested sites, and retention
of trees for wildlife and aesthetic purposes.

Based on observations in Minnesota, some of the
recommended practices are already used widely;
others are not. The extent to which such practices are
used depends on many factors, such as site conditions,
landowner management objectives, awareness of
mitigation techniques, and cost. No evaluations have
been made to determine the extent to which such
mitigation measures are now used by various forest
owners in any of the Lake States.

The Minnesota GEIS evaluates potential effects
associated with expanded timber harvesting in part of
the Lake States region and recommends ways to limit
undesirable effects. On a broad level, the GEIS helps
define the range of possible effects that could be
expected elsewhere. Moreover, the GEIS did not
consider the economic or environmental
consequences of other strategies, such as increased
recreation and tourism or significant reductions in
forest use and outputs.

Wisconsin roundtables on biological diversity and
socioeconomic values

Another useful source of information on
environmental effects of forest management in the
region is contained in the results of two scientific
roundtables conducted for national forests in
Wisconsin. The two roundtables—on biological
diversity and socioeconomic effects—compiled the
expert opinion of leading scientists regarding national
forest management direction. The results are primarily
applicable to national forests, which have a unique 
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mandate and management objectives that differ
significantly from those of other owners.

The roundtable on biological diversity (Crow,
Haney, and Waller 1994) identified threats to
biological diversity on national forest land. These
included fire suppression, natural ecological
processes and disturbances, fragmentation, human
activities, and others. Roundtable participants ranked
the severity of potential impacts, the level of scientific
confidence regarding impacts, and the degree to
which impacts might be mitigated by changes in
management.

They recognized that resource interactions are
extremely complex and that scientific understanding
and confidence were low for some threats. The
scientists proposed a comprehensive set of
management strategies to remedy specific conditions
but did not consider the cost of implementation. They
acknowledged that for some threats, significant
improvement could not be achieved through changes
in forest management or that implementation would
likely be difficult.

The socioeconomic roundtable (Jakes and Harms
1995) focused on the potential effects of several
national-forest management scenarios on social,
economic, and environmental values. The group
considered short- and long-term effects on the
economy, recreation and aesthetics, social and
cultural values, forest-product outputs, management,
and values associated with ecosystem health and
productivity. Management strategies included
implementing all biological diversity roundtable
recommendations, emphasis on short-term economic
efficiency, maximizing forest outputs, and custodial
management.

The group found that estimating specific
socioeconomic implications was difficult because
people value forests in many diverse ways. In some
cases, particularly recreation, aesthetic and amenity
values, nontimber outputs, and values associated with
ecosystem health, the group could not generally agree
on the direction of socioeconomic impacts resulting
from management. This was largely due to the belief
that actual impacts depend greatly on when, where,
and how management activities are implemented.

The group did agree that the short-term effects of
strategies to implement recommendations from the
biological diversity roundtable, short-term economic
efficiency, and custodial management would mostly
affect socioeconomic values negatively. The group 

agreed that the strategy to maximize forest outputs
would result in mostly positive socioeconomic effects.

Consensus on long-term effects was even more
difficult to reach for the group, but the maximum-
forest-output scenario was judged to have more
positive effects than the other scenarios. The group
did not explicitly consider the long-run sustainability
or the social or political acceptability of any of the
scenarios.

Great Lakes Ecological Resource Assessment
Another important effort is currently underway

aimed at identifying ecological conditions across the
Lake States. The seven Lake States National Forests,
in cooperation with North Central Forest Experiment
Station have initiated an effort to identify and assess
key ecological conditions, and processes in the Great
Lakes. This assessment, which encompasses
approximately 98,000 square miles in northern
Michigan, Wisconsin, and Minnesota, is being
undertaken with the assistance of many federal, state,
and nongovernment organizations.

The overall goal of the Great Lakes Ecological
Assessment is to develop a comprehensive knowledge
base for integrated resource planning and
management. Additional goals are to:
1. identify important subregional issues;
2. provide a framework for analyzing direct, indirect

and cumulative effects of management with
respect to environmental, biological, and
socioeconomic considerations; and

3. understand conditions and potentials of the land
to help facilitate integrated solutions to diverse
resource management issues.
Information is being complied and analyzed at

appropriate scales. Information themes include
ecological units, climatic gradients, surficial geology,
species ranges, hydrography, existing and pre-
European vegetation and biotic associations, soil
associations, rare elements, ownership, and land use.
In addition, published information on natural and
anthropogenic disturbance regimes is being evaluated
and will be linked to ecological units to estimate
ranges of natural variability.

Following information acquisition and initial
analyses, panels of experts will relate physical and
biological processes and patterns to current conditions
to help evaluate the nature, degree, and rate of human
induced and natural change, and the effects thereof on
the human environment. Social factors such as
expansion of human populations, recreation demand,
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and commercial needs will also be examined.
Research will test working hypotheses developed by
the panels regarding key processes and
interrelationships of concern to resource managers
and researchers.

The products from this Assessment will be an
integration of social and natural resource objectives;
assessment of conditions and processes at multiple
spatial and temporal scales for utilization and
maintenance of ecosystem, species and genetic
diversity; a framework for sustainable, diversified
commodity production; and an information base for
integrated, collaborative resource management. Initial
results are expected to be available in 1996.

Tourism effects
Expanded recreation and tourism will affect the

environment. Unfortunately, no specific studies were
available to document the magnitude of potential
environmental effects associated with expanded
recreation development and uses. It seems apparent,
however, from direct observation that tourism
development is most beneficial in places where there
is effective community planning. It is at the
community level that the scale of tourism
development can be kept within reasonable socially
and ecologically defined carrying capacity. Also,
coordinating tourism activities to sustain
environmental quality can be influenced most
effectively at the local level.

Forest users value facilities and resources at
developed sites and resource conditions found on
undeveloped areas. The latter may include access to
trails, availability of game species to hunt, or simply
the potential for solitude, scenic beauty, and natural
environments. Aquatic resources with clean water,
abundant fish, and opportunities for high-quality
experiences are particularly desirable attractions in
our region.

The environmental effects of increased tourism
depend primarily on three factors:  facilities, use
levels, and resource conditions. Expansion of
recreation and tourism will require special design
considerations and investments to construct and
maintain appropriate facilities. Poorly designed
facilities almost inherently mean damage to the
environment.

Attention to and regulation of carrying capacity or
use levels is the second key consideration.
Uncontrolled use exceeding the predetermined
carrying capacity can significantly degrade

environmental resources. Innovative programs will be
required to effectively redistribute or ration localized
use to avoid adverse effects and user conflicts in
popular areas.

The third consideration is the need for effective
resource management to protect and enhance
desirable resource attributes. Successful enhancement
of tourism depends on access to quality environments
that provide desired characteristics. Thus, adequate
resource management and environmental protection
are paramount, especially for specific sites, in order to
achieve the goal.

Possible actions to enhance the quality of
resource development

Efforts to plan for responsible and compatible
development of tourism and forest-products industries
may require many kinds of private and public actions.
Favorable outcomes, those that advance the objectives
of both public and private interests, can be achieved
most effectively if common goals are recognized and
actions are coordinated. Without effective public and
private coordination, economic pressures will
continue to stimulate development and resource use
but without direction and without explicit
consideration of the effects on the entire forested
landscape and region. Surely we can do better by
working together.

Many governmental actions might contribute to
achieving common goals:
• Market-based incentives to encourage

economically, environmentally, and socially
desirable actions.

• Cooperation among public agencies, private
individuals, firms, and communities to reduce
costs and coordinate programs related to
economic, social, and environmental goals.

• Direct government technical and financial
assistance to enhance opportunities and to
facilitate specific actions.

• Enhancement of public resources in order to
encourage and support entrepreneurial
opportunities.

• Efforts to resolve conditions that lead to
undesirable effects across ownership boundaries
due to uncoordinated resource policies and
practices.
The need for coordinated actions is paramount if

we are to sustain forest productivity, environmental
quality, and economic welfare. The most appropriate
mix of these approaches or others may vary over time
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and by place. The following discussion suggests some
ways State government can improve resource
management and encourage responsible resource
development. This is not an exhaustive list; it
provides a limited set of actions that can lead to social
and economic gains.

Aids to community planning
Local planners can benefit greatly from assistance

provided by State and regional agencies. This help
can augment the efforts of community leaders to plan
for desirable growth that is compatible with local
goals in effective ways. Several examples illustrate
the point:

Identification of key natural resource areas.  In
Michigan, the State forestry agency established
criteria for prime forest land and then identified areas
meeting these criteria. This information was used by
local townships to create zoning policies that directed
new developments and protected prime forest land.
Similar approaches can be used to recognize many
resource conditions that contribute to economic or
social goals.

Develop measures to address environmental
impacts and maintain ecological integrity.  Expanded
use of Lake States forests needs to occur in a manner
that maintains their ecological integrity as well as
adequately protects important environmental and
amenity values. Many such safeguards currently exist
in the three states. Examples include implementation
of water quality best management practices and
expanded stewardship assistance to private forest
landowners. While these measures are important, the
need for additional policies and programs directed at
maintaining important forest resource values in a cost-
effective manner will grow commensurate with
increased use of these resources.

Additional measures to address environmental
impacts and maintain the ecological integrity of forest
resources must recognize both site-specific practices
as well as landscape-level forest resource impacts.
Examples of the former includes expanding the use of
voluntary best management practices to address other
important forest resource attributes. Such guidelines
should provide loggers and landowners a range of
acceptable practices that protect the public’s interest
in forest resources, while recognizing and respecting
individual property rights. Landscape-level
considerations include developing collaborative
processes to identify and implement strategies to
achieve mutually agreed-to desired future conditions

of forest landscapes. Also important to supporting
these site- and landscape-level efforts are sound
monitoring programs. Such programs can provide
accurate and timely information on current forest
resource conditions and emerging trends, as well as
compliance with and effectiveness of voluntary
guidelines. Similarly, focused research will enhance
our understanding of how to better manage forest
resources for the broad array of economic and
environmental values they provide.

Effective fire protection.  Conflicts at the
urban/wildland interface can be expected to increase
as residential developments spread across the forested
landscape in our region. One of the most serious
threats is the risk of wildfire with potential loss of
human life and damage to property. Coordinated
efforts are needed to minimize these conflicts. States
can play a significant role by helping communities
understand how to reduce risk to properties, plan and
design community developments and roads, and
structure local zoning practices to minimize fire risk.

Coordinated forest management activities.
Another potential conflict at the urban/wildland
interface involves forest management activities on
public and private land. State and federal agencies can
help resolve such conflicts on public forests through
more effective communication and community
relations. Public agencies can also help resolve
conflicts on nearby county and private land indirectly
by providing technical assistance to both landowners
and communities. Public agencies can provide
leadership to help develop better management plans,
reduce conflicts over management activities and
timber harvesting, and foster closer ties between
residents and local government on resource
management issues.

More efficient regulatory practice.  State agencies
can help communities by streamlining permitting
processes and using permitting to support community
development plans. More creative and cost-effective
collaborative approaches are needed to reduce costs to
communities and to achieve overall program goals
normally achieved through regulation. Strategic
issuance of government permits for many types of
regulated actions can complement existing plans and
meet legal mandates. Discretion must be exercised to
avoid using permitting powers to otherwise influence
local community planning. Such situations create
animosity between levels of government to the
detriment of all.
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Measures to foster effective tourism development
The Lake States are endowed with many natural

assets that offer potential for increased tourism. These
include many desirable locations accessible from
large population centers, abundant lakes, streams and
the Great Lakes, a pleasant summer climate, facilities
for winter activities, and extensive, well-designed
forest-recreation sites. These resources provide a
magnet to attract visitors from outside the region.

The key to effective tourism development is to
increase the flow of money into an area or region
from elsewhere. Efforts to increase tourism by
attracting visitors from outside the region are needed
to expand the regional economy. Expenditures by out-
of-region visitors and the employment generated by
serving them expand the regional economy. Gains
also occur when regional residents decide to vacation
within the region rather than going elsewhere. Their
expenditures return potentially lost revenues back to
local economies. Conversely, local expenditures by
nearby residents contribute to the local economy but
do not generally expand the regional economy.

The original governors’ conference in 1987
identified six steps to attract more tourists from
outside the region. These activities remain valid
guides for action today.

Measure net economic gains.  The effects of
tourism on employment and income should be gauged
by their net contributions to the regional economy.
This will assure that new tourism programs
complement existing resources rather than compete
for the same pool of visitors. An important need is to
identify the promising, underdeveloped, and
underutilized recreational resources that can attract
new outside visitors and boost local economies.

Identify major attractions.  What features can
realistically attract large numbers of visitors from
outside the region? Examples include cultural and
entertainment opportunities and events, major natural
features, such as the Boundary Waters Canoe Area,
and popular areas, such as the unglaciated junction of
the Wisconsin and Mississippi Rivers and the
communities along the eastern shore of Lake
Michigan from Traverse City to Mackinac Island.
Efforts are needed to determine the extent to which
concentrated development is environmentally
compatible and matches the economic and social
goals and capabilities of local communities.

Concentrate on strategic markets. Identify key
markets that can attract many new visitors. Base this
selection on a detailed study of travel patterns and

connections between recreation areas and major urban
centers. Examples of this are the history of Chicago
visitors to northern Wisconsin and the longstanding
affinity of Cincinnati and St. Louis residents for the
eastern shore of Lake Michigan. Developing one or
more target markets outside the adjacent Midwestern
States might be prudent. New markets can include
both domestic and international sources of potential
visitors. As an example, a group associated with the
Council of Great Lakes Governors is now working to
link regional tourism opportunities with Great Britain.

Target promotion.  Concentrate efforts on
especially attractive assets and specific markets.
Effective planning and marketing are essential to
foster highly desirable and effective development. As
is the case with any service business venture,
haphazard and incompatible developments are likely
to result where effective planning and promotion are
absent.

Assure and improve access.  Effective access is
essential for expanded tourism. Furthermore, access
developments without consideration of potential
human uses can lead to significant undesirable
resource effects. Improved road and highway systems
and signage can greatly facilitate increased use. State
intercession to improve public access by commercial
carriers may be needed for some developments.
Providing rapid, inexpensive, and convenient
transportation' infrastructure is essential to any
economic-development program.

Improve selected resources.  Public investments
to improve selected, high-potential natural resources
and facilities or to encourage private investment in
services and facilities can spur tourism business.
Financial assistance may be needed, where justified,
through carefully defined public and private sources.
Partnerships and use arrangements between public
agencies and private interests may be essential in
order to foster specific types of tourism development.

Forest-resource programs can effectively support
tourism programs. It is important to assure that
programs are compatible with the management of
forest environments and also compatible with
community interests and the transportation network.
In many cases, effective tourism programs may be
linked to natural resources but may also have major
components not directly related to forest resources.

Some specific actions that might attract more
tourists from outside the region include:
• Target recreational facilities to attract out-of-

region visitors from key markets. This would
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include public facilities such as parks and
campgrounds or areas that include an extensive
mix of public resources and private supporting
services.

• Link outdoor recreation facilities with other
attractions or facilities frequently visited by
outsiders. For example, trails on public land could
be marketed in combination with a major resort
and retail complex. This coordinated approach
can increase visitors by providing a wide range of
activities that appeal to broad interests. Fostering
the development of all-season resorts with
appropriate outdoor-recreation facilities can
expand visitor spending as well as stabilize the
often seasonal employment patterns.

• Improve maintenance of targeted outdoor
recreation facilities. Opportunities for quality
experiences attract visitors.

• Develop informational materials to promote the
overall recreational program.

Measures to expand forest-products industries
Economic development has always been an

important mission of State and local governments.
The three States regularly work to attract and retain
new forest products firms. Although the program
names differ, the efforts are similar. In each case, both
direct and indirect activities support the information
and other needs of new businesses.

States collect, analyze, and publish information
on timber resources, labor supply and skills, and
access to markets. They also contact national and
international firms that may be interested in relocating
to the State. Indirectly, States also work to improve
the business climate. Resource agencies work to
strengthen links between public and private forestry
interests, protect and sustain forest health and
productivity, and provide efforts to assure an adequate
and stable supply of timber from public and private
land. These activities are generally considered
important governmental functions throughout the
nation and are particularly important in states with
major forest resources and forest-dependent
communities, such as the Lake States.

Similar coordinated regional efforts also have a
role. Regional cooperation already provides for
coordinated forest-fire and pest protection activities,
forest stewardship programs, and research and
development, among others. In the Lake States, forest
planning has also benefitted from multi-state 

cooperation through numerous collaborative
activities, including the Lake States Forestry Alliance.

Regional activities have already bolstered the
prominence of the Lake States throughout the forest
and related industries; expanding regional efforts will
further heighten this prominence. Such efforts will
also help reduce any false sense of competition among
business-development organizations in the three
States, allowing businesses to capitalize on the unique
features of each State.

Following are a dozen actions appropriate at the
executive level that can address important functions
of the States to protect the resource base and enhance
economic opportunities. Taken together, these actions
form the basis of a regional program for coordinated
development of forest-products industries. Although
some of these already function in some States, options
for strengthening them should be considered.
Governors' councils are critical to such regional
coordination and for interaction at the federal level.

Improve the business climate.
• Maintain and improve transportation networks

within the region. Coordination of railroad and
trucking regulations among transportation
agencies of the three States are vital to all
business interests.

• Publicize opportunities for forest products region-
wide. Coordination among the States is critical.
Much of this can be carried out by State agencies.
Support can be gained through “no raiding”
agreements.

• Develop systems for exporting regionally
produced forest-products. Formation of regional
export trading companies is a promising approach
with significant opportunities for private
initiative. Abundant opportunities exist for
exports of forest-products; however, significant
barriers exist, especially for small firms.

• Standardize business taxes within the region.
Governors’ support is essential in this effort.

• Tax forest land under use/value principles.
Exchanging information on the form and
effectiveness of tax systems is important. Much
can be gained for sustaining the forest resource by
adopting tax systems that encourage stable, long-
term ownership and effective forest management,
rather than subdivision, fragmentation, or
abandonment.
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Stabilize timber supplies.
• Improve land-use planning and control within the

region. Exchange information on planning
systems and success.

• Improve management and coordination of locally
controlled public forest land. Exchange
information on management methods among State
forestry agencies. Strengthen State assistance to
counties.

• Strengthen the management of private forest land
in the region. A regional effort is needed to
promote more effective programs to improve and
sustain private forests.

• Intensify protection of regional forest and related
resources. Justify protection programs that are
more cost-effective and are funded on the basis of
risk to human life and property.
Strengthen institutional links.

• Complete and regularly update both statewide and
regional forest management plans. Work has
begun on developing subregional plans.
Cooperation between the USDA Forest Service
and the governors’ councils is vital, especially in
regard to funding.

• Upgrade assistance and incentive programs for
private forest owners in the region. Share
information on successful improvement efforts.
Such exchanges may involve governors’ councils
and the USDA Forest Service as well as State
agencies.

• Strengthen research and technology transfer
within the region. Encourage specialization
among research institutions and strengthening of
research planning by the universities and the
USDA Forest Service to solve practical problems
related to sustained forest productivity.
These efforts would be particularly helpful in

improving the stewardship of nonindustrial private
forest land and on State and county forests. These two
categories make up 80 percent of the Lake States'
productive forest land. Each category has certain
distinguishing features that warrant
special consideration.

Contributions of various forest land
ownerships

Many factors affect each of the various forest
land ownerships in the region. This section briefly
describes opportunities and considerations of specific
ownerships.

Nonindustrial private forest land
Nonindustrial private forest (NIPF) landowners

control about 50 percent of the total forest resource in
the Lake States. They own 65 percent of Wisconsin’s
forests, 50 percent of Michigan’s forests, and 45
percent of Minnesota's forests.

These landowners represent a dependable source
of timber supply. As a group, NIPF owners respond to
price increases by expanded harvesting; however,
increased revenues do not often result in improved
management investments. The most effective strategy
is to support technical assistance through consulting
foresters and public service foresters.

In some places, property taxes are so high that
landowners liquidate all timber and/or subdivide and
sell the land. In either case, the long-term
consequences for forest productivity or ecosystem
health are not good.

These landowners have few incentives to reserve
blocks of land or to apply special measures to protect
ecosystem values if the cost is high. Research has
shown that land tenure is relatively short and most
NIPF land will eventually be harvested, especially
when ownership changes. Efforts are especially
needed to develop incentives for NIPF owners to
retain timberlands under long-term sustainable
management.

Past analyses have shown that effective
management of privately held forests depends greatly
on available technical forestry assistance and
incentives. Adequate personnel and funding are
needed for assistance, incentives, and local
coordination of effort by public and private
organizations.

A recent and growing trend is the acquisition of
Lake States timberland by institutional investors for
long-term investment. Some large blocks have already
been acquired. These owners are clearly profit-
oriented and motivated to manage large blocks of
timberland for sustained productivity and economic
returns. The greatest barrier to increased investment
in long-term management by this group is the ability
to locate and acquire larger tracts.

State and county forest land
The prominence of State and county land is

unique to the Lake States, making it especially
important to State and local economies. This land has
contributed to stable timber supplies and significant
recreational opportunities throughout the region.
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In some cases, adequate funding for management
investments to sustain forest productivity and protect
timber and nontimber values has not been available on
some public lands, leading to missed opportunities to
improve the condition and productivity of these public
forest resources. Inadequate funding tends to
perpetuate into the future, conditions brought about
by low intensity resource management in the past.
More effective funding mechanisms are needed to
support stewardship and protection of these public
forest resources.

Resolution of conflicts over resource allocations
and use are becoming increasingly costly and
difficult. Collaborative strategies and skills are
needed to enable land managers to resolve conflicts in
a cost-effective manner.

Forest industry land
Firms in the forest-products industry own and

manage four million acres of forest land in the Lake
States. While a relatively small part of the region's
forest land (8 percent), this is one ownership category
that has increased appreciably over the past forty
years with 860 thousand acres added. Industrial forest
land constitutes essentially an insurance policy for
raw material for the particular firm’s processing
facilities. Some firms choose to “insure” more heavily
than others. Industrial forest land also serves other
corporate purposes, including demonstration in visible
form, the particular firm’s concern for effective and
sustainable management of the resource on which it
ultimately depends.

National forest land
In many ways, the National Forests reflect the

general forest conditions of the Lake States. Timber
inventories and growth on National Forests has
increased substantially and exceed harvests. The
National Forests are generally healthy. They provide
diverse and important ecological conditions that
include areas managed for old growth timber,
designated Wilderness areas, and semi-private
nonmotorized areas with extended timber rotations.
National Forests also make important contributions to
many local rural economies through investments in
timber and timber sales. The National Forests further
support local economies through tourism
opportunities that provide a variety of recreation
activities including viewing wildlife, camping,
fishing, wilderness hiking, cross-country skiing,
snowmobiling, mountain-biking, and others. These

opportunities compliment the richness of activities
found on other federal, State, and private lands
throughout the region.

The National Forests are managed under a
complex mandate that includes providing a variety of
products and services, strengthening rural
communities, protecting ecosystem values, and
sustaining forest health and productivity. Achieving
this mandate is becoming more and more difficult. As
is the case on other public lands, resolution of issues
over resource allocations and uses are becoming
increasingly more costly and time consuming.
National Forest planning is an important forum for
addressing and resolving many of these difficult
issues. Collaboration with other resource managers
and interested public in the Forest Planning process is
essential for resolving conflicts and moving forward.

Looking ahead
The Assessment describes the Lake States forests

as being generally in good health and increasing in
terms of timber volume and extent. Our abundant
forests provide raw material for many products,
habitat for wildlife, many opportunities for outdoor
recreation, protection of soil and water, many wild
and natural places, and a desirable place to live.
Economic contributions from forest resources are
substantial in the region.

The Assessment offers several scenarios to
enhance economic contributions from Lake States
forest resources and suggests coordinated expansion
of tourism and forest products have the potential for
increased employment and income for rural areas.
These enhancements represent a significant
opportunity to increase the overall economic strength
and diversity of the region. Favorable forest
conditions and economic opportunities suggest that
forest resources can contribute significantly to solving
important societal problems and increasing human
welfare.

Expanded economic use of forest resources
continues in the absence of coordinated planning, but
such development will likely fall short of the
sustainable economic contributions that could be
achieved. Consequently, efforts are needed to enhance
economic contributions by improving the quality of
resource development while focusing on sustaining
forest resources through effective resource
management.

The Assessment is one step toward beginning the
dialogue about opportunities for enhanced use and
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management of Lake States forests. It represents one
view of potential economic and community
contributions. The Assessment offers
recommendations that can enhance the quality of
resource development and management. It identifies
additional factors that must be considered to move
ahead. Above all, the Assessment points to ways that
our abundant forests could be managed and used in
the future and the benefits we might achieve through
careful and sustained development.

We recognize that action is needed now if further
economic use of the region’s forests is to proceed, but
also that additional information is needed to fully
evaluate and implement this development. Decisions
regarding policy and program direction should be
made with full understanding of the economic,
community, and environmental implications.

The Assessment focused only on economic and,
to some extent, social implications. Providing an
ecological context, especially for specific
development actions that might be proposed, is
essential to fully understand the consequences of
development. We believe that decisions regarding the
Lake States forests need to be guided by the
underlying principal of ensuring both their long-term
economic and environmental sustainability. Although
a full environmental analysis of potential
developments was not done, several relevant studies
have been identified. These describe potential
strategies that can be implemented to sustain the
ecological integrity of forest resources. The extent to
which these strategies are practical and can be
effective must be considered if the full range of values
contributed by our forests is to be maintained.

While recognizing that each major landowner is
bound by their own objectives and institutions, it is
essential to look across boundaries and see the larger
landscape if we are to identify and act on the most
effective strategies for achieving sustained
development for Lake States forests. A full
representation of forest resource interests must be
engaged in a dialogue about these opportunities in
order to further explore their potential net benefits.
The Lake States Forestry Alliance conference is but
one venue where these opportunities can be discussed.
The next step is to develop consensus regarding the
extent to which these opportunities can and should be
realized. Such direction will be useful to the three
States in guiding the development of policies and
programs to sustain their forest resources. Now is the 

time to join together to find ways to achieve the
greater good for the most people for the long term.
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Institutions for Managing 
Lake States Forests
Henry H. Webster

Introduction
This is a moderately brief discussion of a rather

large topic, namely institutions for managing Lake
States forests. It is, first, an attempt to describe the
major categories of individuals and organizations that
own and manage forests in the region. Then an
attempt is made to appraise the adequacy of these
institutions in a fairly simple, but potentially useful,
sense. Finally, there is an effort to identify some areas
affecting many organizations where some degree of
institutional improvement may be both possible and
useful.

Who manages forests and is obviously influenced
by landownership patterns. A look at such patterns is,
therefore, a logical starting point. Discussion, in turn,
of each of the four primary forest ownership
categories follows: nonindustrial private forests and
their owners; industrial forests; state- and county-
managed public forests; and federally-managed public
forests. (Note that nonindustrial private forests and
state- and county-managed public forests, taken
together, constitute 80 percent of the forest land in the
Lake States.) Several types of organizations that
influence management of forest resources are then
discussed in categories that simplify greatly for sake
of pattern.

Adequacy of institutions in a collective sense is
appraised in relation to sustainable development. This
appraisal uses criteria adapted from a recent book
titled Managing the Worlds Forests, by authors
associated with the World Bank.

All the foregoing material is then drawn on to
suggest several possible institutional improvements.

Landownership Patterns, a Factor Influencing
Institutions

Patterns of forest landownership in the Lake
States can be examined using a single, consistent data
source. That source is forest inventory and analysis
(FIA) carried out for the Lake States and for a number
of additional states west and south by the North
Central Forest Experiment Station. The specific data
source is Lake States forest resource: Forest inventory
and analysis work tables (1992). Data on many
aspects of Lake States forest resources have been
pulled together there from inventories for individual
states at various dates over a 40-year period.
Estimates of forest ownership by major categories are
shown for the Lake States as a whole, and for
individual states, from 1952 to 1992, with four
intermediate dates: 1962, 1970, 1977, and 1987
(ownership data is presented in table A-2).

The total area of forest land in the Lake States is
approximately 50.5 million acres (18.3 in Michigan,
16.7 in Minnesota, and 15.5 in Wisconsin). This area
has been essentially stable during the last 15 years.
Earlier there was a decrease of slightly over 4.5
million acres during the 25 years from early 1950s to
mid-1970s. A major part of this decrease was
associated with expansion of agricultural land,
particularly at the prairie edge. This is mirrored by the
fact that nearly 60% of the decrease occurred in
Minnesota where the forested portion of the Lake
States meets the prairies of the Great Plains. About
half of the decrease occurred in the early 1970s, an
era of substantial efforts to expand grain production at
a time of substantial apparent world food shortage.

Of this 50.5 million acres, 47.1 million acres have
sufficient inherent productivity to be considered
productive forest land (growth of 20 or more cubic
feet per acre per year). It is also not in legal or
administrative classifications that severely restrict
forms of resource management allowed (e.g., timber
harvest). The other 3.4 million acres do not meet one
or the other of these criteria.

Two million acres are labelled “reserved forest
land,” and are subject to legal and administrative
classifications just noted. Two of the largest examples
are Voyageurs National Park and the Boundary
Waters Canoe Area Wilderness. Another 1.4 million
acres are labelled “other forest land,” predominantly
for reasons of very low inherent productivity. A good
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bit of this latter land has considerable usefulness as
wetland. A substantial amount of it is in public
ownership via either reversion from private ownership
for failure to pay real estate taxes, or simply having
never been in private ownership.

This 3.4 million acres is located rather unequally
among the Lake States. A bit over 1.9 million acres
are in Minnesota, a figure approaching 0.9 million
acres are in Michigan, with slightly less than 0.6
million acres in Wisconsin.

Our attention can now turn to the 47.1 million
acres of productive forest land. Table 1 gives acreage
figures in somewhat simplified form for 1992.
Discussion of ownership patterns that follows is based
on these figures, and on close examination of trends
in them since 1952. (Acreage figures for the previous
five observation dates are not reproduced here for
reasons of space. They will, however, be sent to any
readers who wish to see them and do not have ready
access to the volume of FIA work tables.)

Several observations concerning current
ownership of forest land in the Lake States are readily
apparent:
• nonindustrial private owners hold substantially

more forest land than owners in any other
category;

• states and counties hold the next largest amount
(approximately half that held by nonindustrial
private owners). As noted earlier, these two
categories together constitute 80% of all forest
land in the region.

• A large amount of state- and county-managed
public forest land is a feature that makes the
region considerably different than many parts of
the country. The only regions partially similar in
this regard are the region composed of Oregon,
Washington, and Alaska; and another part of the
Great Lakes region, namely Pennsylvania and
New York. The extent of the matter can be best
illustrated with calculations from forest survey
data of some time ago. They show that a bit over

 6% of all productive forest land in the United
States is owned and managed by states and
counties. Twenty-one of 30 million acres of state
and county owned and managed forest land is in
20 northeastern states. Some 17 million of these
21 million acres are in five states: Minnesota,
Wisconsin, Michigan, Pennsylvania, and New
York with 12.6 million in the three Lake States
alone. The remainder of the 30 million acres is
concentrated to significant extent in Oregon,
Washington, and Alaska (particularly the latter
two). More recent shifts in land ownership in
Alaska from federal to state and native control
have doubtless affected specific numbers—
increasing the total of state and county public
land, for example. But the regional pattern has
remained substantially the same (Webster 1988).
Abandonment of land relatively poor for
agricultural purposes during first the agricultural
depression of the 1920s, and general depression
of the 1930s. is a core reason for these large
acreages of state- and county-managed public
forests.

• Federally-managed land in national forests is the
third largest category. It is appreciably smaller
being somewhat less than half the area of state-
and county-managed land, and being
approximately 22% as large as the aggregate
holdings of nonindustrial private forest owners.

• Firms in the forest products industries own and
manage a bit less than 4 million acres
(specifically 3.9). These areas represent one
important trend occurring over the past 40 years.
Ownership trends over the past 40 years can be

usefully summarized in five dimensions:
1. While the total area of productive forest land has

decreased somewhat over 40 years (though
essentially stable during the past 15 years), the
aggregate area owned and managed by forest
products industries has increased appreciably. 

Table 1.—Forest landownership in the Lake States, 1992
   (In millions of acres)

Lake States Region Minnesota Wisconsin Michigan

Total
Nonindustrial private
Industry
State and county
Federal

47.1
25.2
3.9

12.5
5.5

14.8
6.4

0.75
5.8
1.8

14.9
9.5
1.2
3.0

1.25

17.4
9.3
2.0
3.8
2.4

Note: All land included in this table is capable of growing 20 cubic feet or more per acre per year, and is not in a category 
where harvest is barred by statue,  administrative regulation, or designation.



Central Sense of Direction Is Crucial 207

Absolute increase has amounted to nearly 860
thousand acres, which is a 28% increase in
proportionate terms. This increase took place
from early 1950s to 1970 with some reversal
during the 1970s and with essential stability
since.

2. Aggregate acreages in other ownership categories
decreased somewhat over 40 years. In each case,
decrease occurred primarily from early 1950s to
late 1970s, with stability or modest increase from
the latter date onward.

3. A decrease of 16% over 40 years in aggregate
acreage held by nonindustrial private owners is
likely a result of two factors. The first is
fluctuations in the margin between agricultural
land and forest land (a back and forth process that
by specific choice of dates, 1952 and 1992, may
have shown a particularly sizeable decrease). The
second factor is conversion of some amount of
forest land to urban uses.

4. A decrease of 8% over 40 years in federally-
managed productive forest land would appear to
result largely from assignment of national forest
land to land use categories where timber harvest
is prescribed. Enlargement of the Boundary
Waters Canoe Area Wilderness, and creation of
Voyageurs National Park, may have been the
major element. The fact that federally-managed
productive forest land decreased substantially
more in Minnesota than in Wisconsin, or in
Michigan (where it remained essentially stable)
would seem to mirror this explanation of overall
change.

5. A decrease of 12% in state- and county-managed
production forest land has less apparent
explanation. A minor element may have been a
state equivalent of federal land use reservations
discussed in the preceding item. Another, larger
element may be transfer to private ownership of
areas of previously county owned and managed
land in Minnesota. Eighty percent of the regional
reduction in state- and county-managed land
occurred in this one state.
The three Lake States share many common

characteristics, including primary landownership
patterns. There is also some more detailed variation
within overall patterns.
• the predominant importance of nonindustrial

private forests decreases somewhat from
Wisconsin (64%), to Michigan (53%), to
Minnesota (43%). The region as a whole matches

the middle figure (53%). Minnesota is the only
state of 20 in the northeastern part of the country
where nonindustrial private owners do not hold
half or more of the productive forest land. (Public
land ownership in three combined categories—
state, county, and federal—is somewhat greater
proportionally in Minnesota than in the other
states.)

• Ownership and management of forest land by
states and counties differs appreciably among the
three states. Constitutional differences among the
states in terms of the level of government to
which tax delinquent agricultural land reverted is
at the core of this matter. Wisconsin and
Michigan illustrate the matter most neatly. In
Wisconsin, tax reverted land went to counties,
giving it the largest county forest system in any
state. In Michigan, tax reverted land went to the
state, giving it the largest directly managed state
forest system in the contiguous 48 states. The
situation is more mixed in Minnesota for a variety
of historic reasons. As a result, Minnesota has the
largest amount of combined state- and county-
managed forest land in the contiguous 48 states.
Working relationships between state and county
agencies concerning management of forest
resources also appear most settled, stable, and
harmonious in Wisconsin.

• Forest ownership by forest products industries is
proportionately a somewhat greater factor in
Michigan (11.5%) than in the other two states;
Wisconsin (8%) and Minnesota (5%). Federally-
managed national forests are proportionately a
modestly larger share of the total in both
Michigan and Minnesota, than in Wisconsin (14,
12, and 8%, respectively).

Nonindustrial private forests and their
owners: many goals and roles

Nonindustrial private forests and their owners in
the Lake States can be best examined by first
considering some characteristics of these forests
themselves.

Nonindustrial private forests are the smallest
ownership class individually, the largest in aggregate.
Individual ownerships range from just a few acres to
multiple hundreds of acres, and in a small number of
cases to thousands of acres (maximum 5,000).
Owners of the total of 25.2 million acres in the Lake
States number in the multiple hundreds of thousands. 
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Numbers of owners is much reduced as we focus
on properties larger than an arbitrary threshold. This
is illustrated by readily available data for one of the
states (specifically Michigan). Some 380 thousand
owners hold the 9.3 million acres of nonindustrial
private forests. Some 363 thousand of them own tracts
of less than 100 acres. Just 16.7 thousand of them
with 100 acres or more, in aggregate own an acreage
of forest equal (by odd statistical quirk) to that of the
state forest system, the largest in the contiguous 48
states. They own 3.8 million acres. This amounts to
an average of slightly under 230 acres per 100+ acre
property. This is well beyond known diseconomies of
small-scale for principal resource management
activities. This same pattern occurs in the other two
states also, although the numbers obviously are not
identical.

Nonindustrial private forests characteristically
have higher average inherent productivity than
publicly owned and managed forests for a very simple
historic reason. Much public land became such by
being only very poor farmland and subsequently
going through reversion to public owners for failure
of private owners to pay real estate taxes. Much
nonindustrial private forest land stayed on the tax
rolls, in part via inherent productivity high enough to
earn its keep in agriculture and other uses.

Next, let us consider some characteristics of
owners of these forests. Owners of these forests have
historically been older and poorer than averages for
U.S. population. Quite recently, partial information
suggests this pattern may be changing. This
information seems to show that an increasing acreage
of these forests is being shifted into ownership of
people both younger and with higher incomes than the
previous owners. This may be one result of ongoing
shifts from ownership by farmers to ownership by
essentially urban people (broadly defined). In some
modest number of cases, this shift may be among
different generations of the same family.

Owners of these forests acquired and hold them
for a wide range of purposes. In many cases, these
purposes cut across, rather than match, conventionally
defined outputs of goods and services that come from
forest land. For example, there is reason to think that
direct personal satisfaction from ownership is a
significant factor toward the lower end of the acreage
size-range. Similarly, there is reason to think that a
role in individual or family financial estate building is
a significant factor toward the upper end.

There would also seem to be another important

matter that differs diametrically at the two ends of the
acreage size-range. It concerns fragmentation and
consolidation of nonindustrial private forests. A
considerable amount of fragmentation seems to be
occurring toward the lower end (e.g., below the 100
acre threshold). At the same time, appreciable
consolidation has occurred during some periods
toward the upper end (Yoho 1983).

Some aspects of performance by these forests and
their owners are apparent from both experience and
analysis. These forests frequently provide more than
their proportionate share of important outputs from
forests. A broadly-applicable example taken from one
state (again, Michigan) is illustrative. Just a bit over
half of the productive forest land in that state is in
nonindustrial private forests. Two-thirds of total
timber harvest comes from these forests. (Note:
correspondence of this fact to “ . . .  higher average
inherent productivity . . . ” mentioned previously.)

Detailed analysis elsewhere in this overall project
shows that a high proportion of physical resource
inventory on these forests comes on the market
(Kingsley 1991). This seems to occur irrespective of
the stated reasons of owners for acquiring and holding
the land. Having mature forest, and being offered
reasonable prices, are keys. The same analysis notes
that readily available and effectively integrated
assistance and incentives to owners is crucial if
effective resource management—beyond timber
harvest—is to be widely practiced. Both of these
points have been confirmed numerous times by other
analysts in several parts of the country (e.g., Fesco et
al. 1982, Kaiser and Royer 1983, Kaiser 1985).

Assistance and incentives are available via a
considerable network of organizations at several
levels of government and in the private sector.
Coordination/integration concerning who does what,
and how the pieces fit together, is characteristically
provided by one or a series of interorganization
agreements. A body chaired by the state forester
characteristically oversees these efforts. Thus,
assistance and incentives are available, and are
effectively coordinated/ integrated at large-scale and
at conceptual level. Having enough skilled people to
do the job, and achieving integration on the ground, in
many particular places are more real issues.

Industrial forests: 
Insurance policy and evolving assets

Forests owned and managed by firms in the forest
products industries (while the smallest in aggregate of
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the four major ownership classes) are the one that has
increased in size over the past 40 years by some 860
thousand acres. It seems likely that land acquisitions
by two major pulp and paper firms with major plants
in the Wisconsin/ Michigan boundary area are a major
element in this increase. Both have taken a quite
active approach to land acquisition and management.

Industrial ownership and management of forest
land rests on several interrelated but differing
motives. The mix of these motives may differ
considerably from one firm to another. A first motive
at a rather basic level is essentially an insurance
policy for raw material for the firm’s processing
facilities. When raw material supplies from land in
other ownerships are tight or unavailable, for
whatever reason, the firm’s own land can be drawn
upon for an increasing share. Firms often differ, one
from another, in the amount of such insurance they
chose to obtain (by holding progressively more land).
The range is perhaps from essentially none, up to
approximately one-third of normal raw material
requirements.

A second motive is a variant of the first, involving
ability to soften the impact of increased prices on raw
material purchased (directly or indirectly) from other
major landownership categories. This again amounts
to increased reliance on company-owned land during
periods when prices for purchase from nonindustrial
private forests, or publicly owned and managed
forests, are unusually high for whatever reason. Thus,
an asset normally supplying say, 15 to 20% of raw
material may be able to moderate the impact of price
increases on the other 80 to 85% of usual supply.

Third, company-owned lands may be a profit
center in its own right, growing where favorable
conditions exist high value raw material that goes to
processing plants other than those in the firm’s own
core business. In some cases, these may be a separate
division of the firm involved in this (as in a division
dealing predominately with saw logs and veneer logs
in one of the two major pulp and paper firms
mentioned above). Finally, company-owned lands
may provide opportunity for the firm to publicly
demonstrate in very visible form its concern for
effective and sustainable management of the resource
on which it ultimately depends.

Industrially owned and managed forests have
strong potential for clear goals, and for technically
effective management to reach those goals. This will
occur (obviously) to greatest degree in a well-
organized, competent, and competently led firm (with

actual results varying a good bit from one firm to
another).1 But potential is there, given that firms
answer to relatively unified direction and relatively
clear overall purposes. This is some contrast to the
conflicting publics and conflicting overall purposes
that are affecting particular public agencies to
varying, and possibly increasing, degree.

Particular firms also may have ability to
demonstrate new methods of resource management in
a publicly useful way. A single example may help
illustrate this. One of the major pulp and paper firms
previously referred to is directly involved with a
national environmental organization in a special
project. This project is intended to demonstrate
practical methods for protecting biological diversity
of forests in the western Lake Superior basin while
managing them for pragmatic purposes.

State- and county-managed public forests: A
distinctive feature of the lake states

State- and county-managed public forests are a
distinctive feature of the Lake States. They have their
primary origins in agriculture land abandonment
during the 1920s and 1930s. And which levels of
government have predominant ownership and primary
responsibility for resource management differs
systematically among the three states for
constitutional reasons, as previously discussed. State-
and county-managed forests are managed overall for
multiple outputs of goods, services, and conditions
valued for their own sake. This is multiple use
management in a large pattern sense. There is some
tendency for commodity outputs to be emphasized
more strongly the closer to local level management is
located. This is perhaps most clearly and significantly
the case in the Lake States with large amounts of both
state- and county-managed forests, namely
Minnesota; somewhat less clearly so in the other two
states, where it’s one or the other level of government
that manages by far the largest system. (The principle
of “more emphasis on commodities closest to local”
also contrasts both state- and county-managed forests
with federally managed forests.) The link to economic
values and development is for some reason much
more apparent at state and county levels than at the
national level where many people apparently see
virtually no link.

State- and county-managed public forest at times
have an apparent strategic role in state and in-state
regional economic development efforts. This is in
addition to these other roles and values. This apparent
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strategic role can be specifically illustrated via events
in Michigan during the past 12 to 14 years. Much the
same pattern of events is thought to have also
occurred in Wisconsin and Minnesota.

In Michigan, part of the Governor’s Target
Industry Program was a deliberate effort by two
successive governors of opposing political parties to
foster expansion of forest products industries as part
of a comprehensive initiative to diversify a
vulnerable, recession-prone economy. Forest products
expansion during the 1980s did, in fact, contribute to
a diversified state economy. During the first two-
thirds of the 1980s, national firms invested $1.5
billion in new and expanded plants in Michigan. (This
was Michigan’s share of a regional expansion that
affected each of the Lake States in essentially equal
measure. More recent expansions of pulp and paper
facilities at both Cloquet and International Falls in
Minnesota are a continuing aspect of this regional
expansion.) Due to this and other efforts, the
Michigan economy became 25% less dependent on
the automobile industry.

A pattern emerged during this time. In the first
few years, state forests were a particularly important
source of raw materials for adjacent new plants. State
forests regularly offered professionally prepared
timber sales under straightforward terms, making
them relatively easy sources of raw material for any
firm willing to pay prices established through
competitive bidding. As a new plant’s procurement
organization matured, a partial shift to timber from
nonindustrial private forest (NIPF) owners usually
occurred. The state forests could then provide the
initial supply for another new or expanded plant. This
strategy enabled the state to supply raw materials
several times at critical points. It cannot be proven
that this role for state-managed public land led
directly to plant locations. However, questions asked
of the state forester by a major national firm in the
process of locating an oriented strandboard plant at
Grayling certainly indicated a positive effect. The
state forester was asked three questions:
1. What are your future intentions concerning state

forest timber sales?
2. What are your future intentions concerning

silvicultural management on state forests?
3 What are your future intentions concerning

assistance and incentives to NIPF owners?
Assured that the state forest system would grow

and sell its proportionate share of the total timber 

supply, and that the state would support NIPF owners
to the best of its ability, the firm located in Grayling.

Significant efforts to improve and strengthen
management of state- and county-managed land have
been made in each of the three states during the past
two decades or thereabouts. Over that period,
Minnesota markedly raised the professional level of
resource managers in its forest resources agency.
Wisconsin developed further a pattern of strong state
assistance to counties in management of county-
managed public forests (a pattern further discussed
below). And Michigan undertook two interrelated
initiatives to improve management of its state forest
system. The first involved improved management
planning for state forests that focussed on partial
separation of uses and users to the degree necessary to
reduce unnecessary conflict. This amounted to an
application of important suggestions made earlier at
national level by Marion Clawson (1974, 1975). The
second initiative is designed to create a more
adequate, and explicitly investment-oriented, funding
arrangement for management of that part of the state
forest system where intensive vegetation management
is the designated “key value,” or primary purpose.
This arrangement will involve sale of state revenue
bonds with the proceeds invested in more intensive
management of very carefully selected parts of the
system, and future repayment from increased receipts
from sale of more and better timber. The two
initiatives are linked in that management planning
helps determine where to invest. They are also linked
in that investment in more intensive management in
particular places will grow the state forest system's
share of total timber supply on fewer acres than
otherwise needed. More area can thus be assigned to
other “key values,” specifically developed forms of
recreation and naturalistic values.

Links between state and county management of
forests are valuable. It seems apparent that county
management of forests can be aided quite sustainably
by state assistance in terms of both technical matters
and funding. The major example is in Wisconsin. The
forest resources agency in Wisconsin Department of
Natural Resources works directly with counties,
supplying technical expertise and a portion of the
funding for resource management. The forest
resources agency also guides adjacent counties toward
reasonably similar resource management policies and
some related matters. Leading members of the forest
resources agency regularly take part in meetings of
the Association of County Forest Administrators at
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invitation of its officers. The issue in Michigan is of
such scale (only one county manages a significant
area of forest land) that it can be successfully treated
as an exception requiring no general widely
applicable arrangements. Arrangements for positive
state/county interaction appear less than fully settled
in Minnesota. A recent lawsuit by particular counties
against the state concerning certain specifics of
sharing of revenues is perhaps illustrative. It would
seem that (whatever present or past reasons for
difficulties) it is particularly important to achieve
fully-settled arrangements in a place where both state-
and county-managed forests are very extensive and
important. It seems quite possible (indeed perhaps
quite likely) that management will be improved-via
strengthened state aid to counties. Clarity of
arrangements in any of several possible patterns will
help a lot in working together.

Federally-managed public forests: 
national assets with attached controversies

There are seven national forests in the Lake
States. They comprise slightly under 12% of
productive forest land in the region (14, 12, and 8% in
individual states).

Origins of these national forests lies partially in
deliberate acquisition under the Weeks Law which
authorized land acquisition for creation of national
forests east of the Great Plains. Origins also lie
partially in something resembling a more guided
version of the land abandonment process that created
state- and county-managed public forests. This
amounted to purposeful acquisition by purchase in
1930s of farms and associated land that seemed
unlikely to provide a decent family living. This in
effect anticipated eventual abandonment. It was tied,
at least in concept, to efforts of Farm Resettlement
Administration, Wisconsin rural zoning, and
Michigan land economic survey. All of these efforts
sought to shift settlement from places not affording a
decent living to those where prospects were
significantly better.

Management goals for federally-managed public
forests are of several kinds. They are managed overall
for multiple outputs of goods, services, conditions
sought from forests in same overall sense as other
public forests. Management is influenced to
considerable degree by legislation applying only to
federally-managed land, e.g., Wilderness Act,
National Forest Management Act. The latter act
specified a legally mandated planning process of

substantial complexity. It also specifies (or at least
provides) numerous opportunities for participation by
public/citizen groups.

One form, when others do not achieve agreement,
is participation by lawsuit. Such participation that has
been used with some considerable frequency in
various parts of the country. The legal issue is
frequently related to specified procedures called for in
NFMA. Substance is often disagreement concerning
management direction and emphasis.

It seems apparent that management trends on
federally managed public forests are away from
commodity outputs and toward recreation and natural
conditions. The extent of parts of this trend is
illustrated at national level by a drop in national forest
timber sales from 11.9 billion board feet in 1989 to
7.3 billion board feet in 1992. At the same time,
officially accounted for net revenues fell from
approximately $796 million to approximately $255
million (Public Land Review, March 18, 1993).
(These specific figures at national level heavily reflect
events of very major size in the Pacific Northwest. As
such, they exaggerate downward trends, as compared
with other regions, including the Lake States. But
basic direction is the same—although degree is
considerably different from one region to another.)

The Forest Service has historically been the lead
agency for all of U.S. forest resource management and
protection. A great deal of its activity over decades
served as a model for states and other entities, both
public and private. In part, this role as model was
simply by example. In another major part, it was by
aid (both technical and financial) to states and other
entities. As historian William G. Robbins (1985) put
it, “. . .  [cooperative efforts and support of state
activities came to encompass] virtually every arena of
interest to forest owners and industrial processors.”

All principal branches of the Forest Service took
part in this role as model. The state and private
forestry branch was and is the direct link for most
technical and funding assistance to states and other
entities. The research branch provides much essential
information of many types. Management of national
forests long provided a useful model by example.
Being frequently better staffed and equipped than
state and county forest management agencies, national
forests provided a model or goal or target of
aspiration.

This pattern of model by example for national
forests has in the past decade been a good bit
obscured. Controversies appear to attach to national
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forests almost nationwide, that may or may not have
strong connection to particular locations. Two from
many possible examples may be usefully illustrative.

To my understanding, people in one northeastern
state some time ago arrived at relatively good
agreement on how a particular national forest was to
be managed. This agreement was then blown apart by
national interest groups who transferred to this state
an ongoing argument among themselves. Signs of this
tendency can be observed at times in the Lake States
(although we fortunately have not to this point had an
incident in such striking and consensus-breaking
form. The specific state was New Hampshire, the
national forest the White Mountain, source Allen and
Gould 1986).

The so-called below cost timber sales issue would
seem to be legitimately a primarily Rocky Mountain
issue this rooted in very steep slopes and
consequently very high costs. This issue is, however,
being transferred to many other regions, including the
Lake States. An accounting system that allows
comparisons of timber revenues with aggregate costs
for many outputs appears to have a role in this. Very
complex procedures rooted substantially in the
NFMA may also have a role. In comparison, several
states and counties have disaggregated costs in a way
that permitted comparing timber sale receipts directly
with costs of these sales. The effects have generally
been to demonstrate substantial net resources, and to
essentially end discussion of below cost timber sales.

In conclusion, the historic leadership role of the
Forest Service continues in some dimensions, much
less so in others. This is due to essentially national
controversies attaching to national forests despite best
efforts of their managers to focus on matters more
germane to their particular situation.

Related institutions that influence 
resource management

The people and organizations that directly own
and manage the forest resources of the Lake States are
influenced in a variety of ways by many other
organizations and groups. There are too many and too
varied (including variation from one state to another)
to describe them all. This section is an attempt at
deliberately simplified description for the purpose of
bringing out major patterns.

The role of the upper reaches of executive and
legislative branches at several levels of government is
a first, obvious source of influence. Roles of these
branches at both state and federal levels have been

described essentially until the cows come home.
Hence, these roles, important as they are, can be left
at that. County boards of supervisors often combine
executive and legislative roles in one body at more
nearly local level.

Our real topic is the several kinds of institutions
that influence management of forest resources from
vantage points in essence between the owners and
managers, and the general policy level of
governments. Following is one simplified way to
characterize and illustrate these institutions.
(Illustrations are deliberately selective, and in no way
whatsoever comprehensive. In addition to not trying
to enumerate every kind of organization, some
illustrations taken from one or another of the three
states are deliberately not repeated from the other two
for sake of brevity.)

Four major kinds of institutions fitting here
influence resource management in a considerable
way. The first is interagency alliances for economic
and community development, particularly at state
level. One form of such alliances is direct joint work
by the business development unit, and the forest
resources unit, of the governments of each of the three
states. This goes beyond coordination. While the units
are in different departments, individuals in both
frequently work together so jointly and closely as to
resemble a single unit in themselves. Principal efforts
commonly include:  packaging for in-state regions
information needed by forest products firms for
informed plant location decisions; systematic efforts
to call this information to attention of firms at
national and international levels; direct work with
firms expressing interest; and advice to communities
as kinds of plants that might constitute realistic
possibilities for development efforts by particular
communities. (This latter is based on both
characteristics of particular industry sectors, and
assets of particular communities.)

These kinds of efforts in each of the three states
have been strongly associated with the substantial
expansion of forest products industries that has
occurred in the Lake States since 1980. These
expansions have led to a considerable increase in
amount of timber harvested—and have by that means
influenced resource management.

The governor’s cabinet council for jobs and
economic development in one of the three states,
Michigan, was a higher level, and more encompassing
example of such an alliance. A primary role in 
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relation to forest resources and industries was to
encourage joint work of the sort just described.

Quasi-governmental organizations that foster
effective resource management and use at several
geographic scales are a second type. These are
organizations attached in a variety of ways to various
levels of government, and consisting of appointed
citizens (civilians), not agency members. They
characteristically help chart sense of direction and
encourage efforts by many organizations to
effectively pursue that direction. The Wisconsin
Council on Forest Productivity is an example.
Appointed by the governor, the council has helped
substantially to foster the state’s efforts toward
effective management and use of its forest resources.

Resource conservation and development units
(RC and D) have historically played a useful role at
both state and more nearly local levels in Michigan.
At multicounty local level, individual RC and D units
are frequently the most effective voice for well-
considered community development efforts. The state
council of RC and D units is one of the most effective
voices for such efforts statewide outside the major
cities. (RC and D units are fostered in an
organizational sense by the Soil Conservation Service,
with support by the Forest Service in forest resource
matters.)

The Arrowhead Regional Development
Commission in Minnesota was an early example of
efforts toward effective resource management and use
in a multicounty sense. Indeed, its efforts to package
information needed by forest products firms for
effective plant location decisions were in a sense
important regionwide. For example, its efforts served
as a model for at least one of the other states at very
early stages of that state’s work just described under
interagency alliances. (Insert re sponsorship of
Arrowhead Regional Development Commission.)

Advocacy groups of several different persuasions
are a third type. Citizen environmental organizations,
industrial groups, and sportsmen’s groups are three
examples of advocacy groups. All attempt to
influence management of forest resources in a variety
of ways. (These are just three of an enormous number
of advocacy groups in U.S. society, a society that has
organized interest groups on virtually every side of
every issue.)

Attempts to characterize the principal positions
and influence of these three kinds of groups are
inherently difficult, and not particularly valuable. 

Each consists of numerous individual organizations
that differ from one another.

Within this sort of broad variation, citizen
environmental groups generally favor very cautious
resource management and naturalistic values, and at
best a modest level of resource commodity outputs.
Industrial groups are characteristically concerned
about a wide range of diverse public policies and
other factors influencing their members’ business
prospects. Resource industry groups quite naturally
favor a substantial level of resource commodity
outputs. Sportsmen’s groups are characteristically
most concerned about factors influencing populations,
habitats, and regulations affecting their particular
favored line of activity. Specific to forest resources,
they often favor rather vigorous forms of vegetation
management that create favored habitat for a
considerable range of game species.

There also is (to a degree) a difference between
reasonably local interactions among advocacy groups,
and national interactions. It has been observed that at
local (and in some cases, state) levels advocacy
groups of differing persuasions can often find ways to
get along amicably, and reach reasonable compromise
or consensus. This is considerably more easily done
(if not exactly easy) than is the case at national level.
It appears that getting along with reasonably close
neighbors, or agreeing to amicably disagree, is one
thing. Matches in which national groups shout past
each other are another. Resource matters in the
Pacific Northwest, where personal intervention by the
president of the United States is apparently necessary,
is the extreme end of the scale.

A fourth type consists of organizations and
activities that attempt to form consensus among
diverse interests, and across the region. A 5-foot
library shelf on efforts to foster improved consensus
on matters affecting resource management could
easily be filled several times over. Following are
simply those efforts that relate in various ways to the
Lake States.

The Minnesota generic environment impact
statement is a one-state attempt to form a consensus
concerning some of the effects of an increasing level
of timber harvest. Improved information of a highly
detailed kind is the primary ingredient. Two primary
interpretations seem to be that foreseeable levels of
harvest are well within sustainable growth capacity of
the state’s forests, and that impacts on wildlife, water,
and recreational activities are quite modest at those
levels.
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The Lake States Forestry Alliance itself is a
regional effort at consensus formation. It is most
strongly this in a geographic sense. A major success
has been to foster and institutionalize a common sense
of direction among a considerable group of people in
the three states. This is giving common thrust to
efforts to effectively protect, manage, and use forest
resources among the three states. The alliance has
also made more limited efforts to bring together
individuals and groups of varying, and to a degree
opposed, interests.

The Duluth Manifesto is a national effort that
happened to get its start at a location in the Lake
States. The manifesto is an attempt to state principles
for effective management and use of forest resources
in simple, direct language. It is also an attempt to
contribute toward more rational discourse at a
national level. It draws at root on the central point of
the Bruntland Commission, namely that economic
development and environmental quality are
complementary, and we need both, not one or the
other (World Commission on Environment and
Development 1990).

Adequacy of these institutions for
sustainable development

Sustainable development as a concept, and as
applied to forests, was discussed in a previous paper
(or previous section if both are incorporated in some
form into regional resource assessment documents
[Webster 1993]). To summarize extremely briefly:
1. Sustainable development as described by the

Bruntland Commission amounts to meeting the
needs of the present without impairing the future
(World Commission on Environment and
Development 1990). Equal attention is given to
human needs and resource base/national
environment, and to both economic development
and environmental protection. Equity among
human generations is emphasized.

2. Sustainable development as applied to forests can
best focus on maintenance (and hopefully
enhancement) of the productivity of the resource
base over areas of some substantial size.
Productivity for outputs ranging from clean water,
to wildlife of many different species, to
recreational opportunities of various kinds, to
timber products is involved.

3. Sustainability is related in a very positive way to
new technology, effectively applied research, and
investment in forest resource management.

A fairly simplified appraisal of the collective
adequacy of institutions for managing Lake States
forests will be useful, and can be fairly readily made.
Potential improvements in the adequacy and
effectiveness of this overall group of institutions will
then be briefly listed.

Criteria for simplified appraisal can be usefully
taken from a chapter on “The management of natural
forests” in a recent book by a sizeable group of
authors associated in various ways with the World
Bank (Palmer and Synott 1992). The book is titled
Managing the World’s Forests: Looking for Balance
Between Conservation and Development (Sharma
1992).

Four major conditions for sustainable
management of natural forests are listed. The detailed
content and specifics of some will be modified in
application to appropriate reflect an important
difference: the authors of the chapter were discussing
tropical forests predominantly in developing
countries, while we are concerned with temperate
forests in a rather highly developed part of a
developed county. The overall categories are
nevertheless useful.
• Long-term security of operations and tenure. This

basically concerns stability of landownership and
ability of owners to substantially control what
goes on in their lands. (The latter in the sense of
preventing others from moving on their land and
using it for purposes that seriously undercut the
owner's management.) Forest land ownership is
fundamentally quite stable in the Lake States. It is
wholly so for industrial and public ownerships. It
is substantially so for the larger (and hence more
important) nonindustrial private forests.
Ownership turnover at fairly short intervals on
smaller nonindustrial private forests is the only
partial exception.

Landowners ability to substantially control is
also relatively good, having a basis in the legal
system. Modest exceptions include various forms
of illegal trespass that can be prevented by
appropriate enforcement, and the effect of an
increasing amount of dispersed human settlement.
The latter may bring neighbors, some of whom
may object in a variety of ways to owners
management actions. (Another study element is
addressing both the extent of this matter and
possible steps to contain its negative effects.)

• Security for forest operations. This basically
concerns effective control of harvesting and other
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resource management operations to make them
conform to technically suitable methods decided
upon by the owner.

Lake States forest owners and managers
largely have the ability to do this. Ability to select
and carry out technically suitable methods is
strongest on industrial and public forests. On
nonindustrial private forests it covers some range
from quite good to less so. Ability here depends
considerably on ready availability of reasonably
integrated assistance and incentives to landowners
from a network of organizations, some public and
some private.

• Suitable financial environment. In North
American context, this topic relates primarily to
adequacy of funding for forest resource
management, and to financial arrangements that
adequately distinguish between current
expenditures (related to current benefits) and
investment to secure and enhance future benefits.

Adequacy of funding is quite variable among
institutions managing Lake States forests.
Adequacy of distinguishing between current
expenditure and investment is also quite variable.
And differences are substantial among institutions
within some of the four major forest ownership
categories. For example, a recent history of state
economic and fiscal difficulties has affected some
parts of the region substantially more than others
(although each state has felt some degree of
pinch, as compared with its own historic
standards). Therefore, generalization is difficult if
it is to be meaningful.

One area of some apparent partial deficiency
concerns the form of funding for management of
state- and county-managed public forests. These
are forests managed in considerable (but certainly
not exclusive) part with an eye to economic
benefits including those from commodity outputs.
Yet, management of these forests is commonly
funded via annual (or biennial) appropriations
that can easily resemble solely current
expenditures from the viewpoint of budget
agencies and legislators. Further, management is
often funded very largely from current receipts
from timber sales and other current revenues. The
combined effect is underinvestment, with past
low-intensity management (and hence modest
current receipts) overly influences the future.

• Adequate information. Here the chapter on “The
management of natural forests” directly provides

categories useful in simplifying matters. It
identifies three primary information needs:
concerning forest resources themselves (in the
sense exemplified by FIA information);
concerning likely values of various outputs; and
information for effective management (for
example, in the simplest case, practical
silvicultural information).

Institutions for managing Lake States forests
are basically adequate in terms of available
information. A long history of substantial
research in both a high-quality Forest Service
experiment station and several nationally and
internationally recognized institutions of learning
are contributors. Effective distribution and
effective application of this information may be
variable from extremely good to less so.

Major elements of less than universal
effectiveness may include continuing education
for resource professionals in many organizations,
and variable availability of assistance and
incentives for nonindustrial private forest owners
in parts of the region. In addition, consensus-
forming organizations and arrangements may to
date be relatively rudimentary though distinctly
useful.
Overall, institutions for managing Lake States

forests appear to measure up relatively well in relation
to major requirements for sustainable development.
They do so, however, somewhat variably and with
opportunities for further improvement.

Some areas for possible improvement
Following are several areas where there appears

room for appreciable and useful improvement in
institutions for managing Lake States forests. (These
points draw upon essentially all observations made
earlier, not simply the section immediately preceding
this one.)
• Make integrated assistance for nonindustrial

private forest owners more uniformly and readily
available across the region. (At present
availability of such assistance is quite variable.
To a surprising degree, the two states with the
most forest land in this ownership category are at
opposite ends of the scale. A difference in state
economic and fiscal condition is one major factor.
A long-term difference in orientation of the parent
department in which the state forest resources
agency is located may also be a factor.)
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• Partially disentangle use and uses of forest
resources, and attempt to make the major forms of
funding more investment-oriented, particularly for
state- and county-managed forests. (The first
portion involves more consistent application of
ideas originating with Marion Clawson [1974.
1975] for separating uses and users that would
otherwise conflict —this in order to make
management for all major values more effective,
primarily where a given use is primary. The
second portion involves establishment of capital
accounts to support resource investments and
fund sources for those accounts that are
themselves investment-oriented. Such sources key
on prospective returns [and associated risks], not
artificial capital-rationing.)
Potentially useful examples include key-value

management, and the authorized forest development
fund, both affecting Michigan’s state forest system.
• Resolve any remaining impediments to state-

county cooperation in management of forest
resources. (Wisconsin’s arrangement for
cooperation appears particularly effective and
harmonious.)

• Reduce, if possible (or alternatively confine) the
effects of litigiousness and controversy
concerning federally managed public forests. (A
first question is can litigiousness and controversy
actually be reduced with very polarized interest
groups, and a very open legal system?
Specifically, how? Or is it more realistic to focus
efforts on attempting to confine nationally -
generated controversy to federally-managed land?
It is at present substantially, though not entirely,
so confined.

• Create stronger consensus-forming organizations
and situations concerning forests and related
resources in the Lake States. (One potentially
useful model may be high-level roundtables on
environment and economy now operating in each
province and at federal level in Canada. A state 
sustainable development initiative in Minnesota is
currently drawing on this model to some extent.)
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1. Absence of excessive pressure of debt repayments is
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country. Fortunately,there seems to be few or none
such situations directly affecting the Lake States.

The author is Project Director, Lake States Regional
Forest Resources Assessment, Department of Forest
Resources, University of Minnesota, St. Paul, MN.
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National Sense of Direction

National sense of direction, when it effectively
exists, is a substantial reinforcement to sense of
direction at regional, provincial, and state levels. Part
of the reinforcement may be simply by example.
Other aspects of reinforcement may include technical
assistance from one level of government to another,
and similarly financial assistance.

Articles in this section make it rather clear that
there is now stronger positive national sense of
direction concerning forests and related resources in
Canada than in the United States.  This is partially at
odds with Canada being a generally more
decentralized country than the United States. It also
reflects some historic reversal of pattern in the United
States.

Several factors appear to account for this
difference at the international boundary. They
include: forests and related resources are a larger part
of Canadian employment and export earnings;
planning processes for forest resources in Canada are
more focussed on formation of consensus among
major groups right from the start, while U.S.
processes start in more complex technical processes
and finally allow any number-to-play via lawsuits and
other forms of an extreme form of participatory
democracy. Canadian news media also seem to better
understand that forests and related resources truly are
part of the real economy.

These matters are further discussed in several
articles in the chapter on North American and
international matters concerning natural resources.

The first (of five) articles in this section is a
statement by the Canadian Council of Forest
Ministers. Members are the chief federal and
provincial officials responsible for forestry matters.
The tone of the statement makes clear a serious and
quite down-to-earth commitment to sustainable
development of forest resources. The statement is
very explicit on need for strong economic base both
nationally and in major regions, supported in part by
forest products and by recreation and tourism. The
statement is also very explicit on need for “. . . a full
range of uses and values including timber production,
habitat for wildlife, and areas allocated for parks and
wilderness.” Nine areas of emphasis then illustrate the
range of forestry activities that contribute to
sustainable development. Several deal quite directly
with societal and institutional underpinnings for
sustainable development. The idea is put across that

there is a crucial relationship between sustainable
development for forest resources and new technology,
effectively applied research, and investment in
resource management.

The second article further puts across the point
that a wide range of activities contribute to
sustainable development of forest resources. This
article, other presentations, and a very good book by
Hamish Kimmins all make the point that investment
in management of forest resources contribute to
sustainable development of forest resources.
Investment in particular helps to determine the levels
of use at which forests can be sustained. That the
author is an ecologist, and talks about investment in
resource management, further illustrates a serious and
down-to-earth commitment to sustainable
development of forest resources.

The third article attempts to relate Canadian
forest policy to several quite large matters and trends
at world-scale. A principal focus is the likely effects
of international trade rules on the Canadian forest
sector and on Canadian forest policy. Consumer
attitudes and environmental group activity in turn may
influence specific application of international trade
rules. The authors have considerable experience with
such matters though both are now located in the
United States.

The fourth article is one major attempt to make
clear the link between natural resources and societal
prosperity. It examines some simple and important
propositions concerning resources and major societal
needs. It discusses quite persuasive evidence that
societal prosperity stalled in a considerable part of
North American from mid-1970s to early 1990s (and
may be now doing so again). Some of a number of
diverse factors contributing to this stall relate to
resource matters. Both resource matters and other
influences on loss of industrial competitiveness are
discussed. Authors are the first two named authors of
this book.

The fifth article is essentially an amplification
and suggested corrective for some of the difficulties
described in the fourth article. This fifth article was
inspired by a good book written by the editor of the
journal in which this article was published. Jeffrey
Madrick pointed out in The End of Affluence the
decline in societal prosperity affecting the United
States over two decades from 1970s to 1990s. One
cause he mentions is current inadequacy of natural
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resources as compared to earlier times. This article
points out that apparent inadequacy is frequently more
a case of ill-advised policy choices than it is a matter
of actual resource availability. Efforts and experience
in the Lake States are then described as an example of
how natural resources might be better used for
tangible societal benefit.
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Sustainable Forests
A Canadian Commitment

Canadian Council of Forest Ministers

Executive Summary
Background

In 1991, the Canadian Council of Forest Ministers
(CCFM) invited the Canadian public to express their
concerns, hopes and ideas for Canada’s forests in a
series of public forums. It was an acknowledgement
that feelings and attitudes towards our forests had
changed substantially since the last national statement
on forests in 1987. Through their representatives,
800,000 Canadians who work in the forest sector and
millions who enjoy the forests’ physical, cultural and
recreational values provided a fresh statement of their
vision for Canada's forests in the 1990s.

Themes
The new vision that emerged from the public

forums is captured in this document. The changes
include an emerging spirit of cooperation and a
willingness to become partners in the next generation
of forest management. There are important areas
where we need to recommit our energies, and there
are some where the seeds of change have already been
sown. How will we know if this review has been
successful, that it has made a difference? Precisely
what will we have accomplished when we review our
progress in five years time?

AT THAT TIME, WE MUST BE ABLE TO LOOK BACK AND
SAY:

We have strengthened our foundations for conserving the
natural diversity of our forests, and have the fundamental
reporting systems in place to say where we stand.

We have expanded our knowledge of our forests, refining the
accuracy of our inventory information and broadening it to cover
a wider range of plant and animal species. We have refined our
planning and management practices to incorporate a broader
range of forest uses and interests.

We have reviewed our harvesting and silvicultural activities
in the light of increased understanding of sustainable
development. We have introduced new scientific tools to reduce
losses from fires and help forests resist insects and disease. 

We have established working models of sustainable forest
management in all parts of Canada to serve as laboratories for
advancing national as well as international knowledge and
practices. Those who use or manage our forests have defined their
ethics and standards by committing to codes of practice for their
organization.

We have increased the opportunities for the Canadian public
to have a greater say in how their forests are used and managed.
We have cooperatively expanded our capacity to provide the
public with timely, accurate and balanced information on the
state of forests and forestry issues in Canada.

We have taken measures to support the long-term competitive
position of the forest sector to help it make a greater contribution

to our forest-based communities and the Canadian economy as a
whole.

We have developed and applied new knowledge and
technology to achieve sustainable forest management and a
prosperous forest economy.

Our professional and technical education programs have
been examined and modified where necessary. We have examined
the training and educational needs of those who work in the forest
sector, and introduced programs to meet those needs.

We have established new partnerships that reflect the
importance of forests to Aboriginal people, maintained and
enhanced cultural and spiritual values, and expanded economic
opportunities.

We have encouraged private forest owners to manage and
exercise stewardship of their lands, thereby increasing the
environmental, economic and social benefits from private forests.

Finally, as a recognition of our global responsibility, we
have contributed to the conservation and wise use of forests
worldwide through encouragement, leadership and knowledge.

This document is dedicated to each and every one
of these objectives. We are committed to achieving
sustainable forests both nationally and globally for the
benefit of present and future generations.

Implementation
The search for knowledge, a sound scientific basis

for management and improved understanding of the
natural and human elements of forests is unending.
For practical purposes, however, the actions in this
document are to be initiated and monitored over the
next five years. Many of them are identified to be
completed during this time. For those of a longer-term
nature, where their full implementation cannot be
achieved within such a limited period, significant
progress will be made and a foundation established
for continued action.

This document represents the contributions of
many groups and individuals and its success hinges on
the vigour with which each party pursues its goals.
Whether it is on behalf of a professional forestry
organization, forest owner, tribal council, private
company, conservation or environmental group or
government, many can contribute to its success in
their own way.

The CCFM will act as trustee on behalf of all
constituents and makes the following commitments:
• both the CCFM collectively and its Ministers

individually will develop actions plans to achieve
our vision and will encourage others to do the
same; and

• the CCFM will review progress annually and
conduct an independent evaluation of progress
midway through this Strategy and at its
completion.
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OUR GOAL
Sustainable Forests: A Canadian Commitment

OUR GOAL IS TO MAINTAIN AND ENHANCE THE LONG-TERM HEALTH

OF OUR FOREST ECOSYSTEMS, FOR THE BENEFIT OF ALL LIVING

THINGS BOTH NATIONALLY AND GLOBALLY, WHILE PROVIDING

ENVIRONMENTAL, ECONOMIC, SOCIAL AND CULTURAL

OPPORTUNITIES FOR THE BENEFIT OF PRESENT AND FUTURE

GENERATIONS.

Preface
A Canadian commitment

In 1906, concern over the future of Canada’s
forests brought about the country’s first national
forest congress, presided over by the Prime Minister,
Sir Wilfrid Laurier. Since then, there have been
periodic national reviews to assess Canada’s forests.
In 1966, representatives of the forest sector across the
country gathered in Montebello, Québue, to review
forest development. In 1977, the National Forest
Regeneration Conference was sponsored by the
Canadian Forestry Association.  This was followed in
1981 by A Forest Sector Strategy for Canada. These
events helped to expand Canada’s forest management
efforts. In the mid-1980s, four forums on the forest
sector sponsored by the Canadian Council of Forest
Ministers (CCFM) culminated in a National Forest
Congress in 1986. The results of these meetings
provided the basis for A National Forest Sector
Strategy in 1987, produced under the direction of the
CCFM. It constituted Canada’s first truly national
statement on a comprehensive list of strategic
concerns.

While progress has been made on key
recommendations in the 1987 Strategy, the CCFM,
recognizing society’s changing attitudes towards its
forests, set out in 1990 to achieve consensus on broad
new directions for forest management. Views were
sought from a wide range of Canadians at regional
meetings, a national workshop and through workbook
commentaries. Successive drafts were reviewed and,
by means of hundreds of letters, phone calls and
faxes, Canadians helped to shape the final form and
content of this document. As a result, it represents an
accord among Canadians on the future of their forests.

The CCFM gratefully acknowledges the many
organizations and individuals who participated in this
cooperative national effort. Their thoughtful
contributions reflect the sincere commitment of many
Canadians to the health of their forests.

It is important to emphasize that this document is
designed to provide strategic priorities that, over the
next five years, will guide the policies and actions of

Canada’s forest community, which includes
governments, industries, non-government
organizations, communities and concerned individuals
who have an interest in Canada’s forest. It is also
intended to complement other national statements that
are having an impact on our forests, such as A Wildlife
Policy for Canada and A Protected Areas Vision for
Canada.

The document begins by describing the
importance of our forests. It then states the values we
hold with respect to forests and presents a vision for
the future. It sets out nine strategic directions, each
with guiding principles, objectives and a framework
for action. It concludes by outlining ways to
encourage the various constituents of the forest
community to develop their own action plans to
ensure its success, and with a commitment to
monitoring our progress.

Agreement on the values and vision, and
acceptance of the principles and goals represent major
commitments by the forest community. Its members
will determine the best means for achieving the goals
within their respective spheres of activity and
authority.

The Strategy is intended as a guide for the entire
forest community in Canada. Everyone who
contributed to it has a role in making it work and is
represented by the “we” in this document.

The CCFM acknowledges its special
responsibility as trustee of the Strategy. In addition to
developing its own action plans and acting as a
catalyst for others to do the same, it will review
progress at its annual meetings and arrange for formal
public reviews to be carried out at the midway point
and after five years.

Sustainable Forests: A Canadian Commitment
represents an accord among all of us for the future of
our forests.

Introduction
Canada: A forest nation

The forest symbolizes Canada. It always has.
From the earliest times, the inhabitants of this land
have relied heavily on the forest for basic needs.
Besides covering half the Canadian landscape, some
453 million hectares, forests are a dominant feature of
our economy, culture, traditions and history. They are
a critical element of our aspirations as a society and as
a nation. Forests are an integral part of our natural
environment and life support system.
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Most of our forests are owned by the public, with
80 per cent controlled by the provinces. Eleven per
cent are federally owned, with some of them managed
by or in cooperation with the territorial governments,
and the balance is in private hands. Of the 453 million
hectares, 26.7 million are recognized as “heritage
forests” and as such are protected by law to be left in
their natural state. Another 24 million hectares are
considered “conservation forests,” protected from
harvesting by policy. Commercial forests, capable of
producing timber along with a variety of other non-
timber benefits, cover 209 million hectares. Only 112
million hectares (24 per cent of the total forest area)
are managed specifically for timber production, while
forests that have not been accessed or allocated for
timber production purposes account for another 97
million hectares (21.4 per cent). The balance of 193.3
million hectares (42.6 per cent) is made up of open
forests comprised of natural areas of small trees,
shrubs and muskeg.

Under the Canadian Constitution, forest
management is the responsibility of the provinces.
Each province has its own legislation, regulations,
standards and programs through which it allocates
harvesting rights and management responsibilities. In
the Northwest Territories, the responsibility for forest
management has been transferred to the territorial
government, while in the Yukon, this responsibility
remains with the federal government. The federal
government has direct or shared responsibility for
industrial and regional development, trade,
international relations, science and technology, the
environment and federal lands.

Canada’s forests are crucial components of our
natural environment. They provide habitat for
wildlife, which includes plants, animals and
microorganism. They moderate the climate and
provide clean air and water. They prevent erosion of
soil and regulate water flow. They act as a storehouse
for carbon; as forests grow, they absorb carbon
dioxide, a greenhouse gas that contributes to global
warming. They provide natural and wilderness areas
for the cultural, spiritual and recreational benefit of
everyone in Canada. Since time immemorial, the
forests have met the cultural, spiritual and material
needs of the Aboriginal people of Canada.

About 350 communities in Canada depend largely
on forestry and more than 800,000 Canadians work in
the forest industry or for organizations associated
with it. The forest sector pays out more than $8
billion a year in wages. In 1989, shipments of

manufactured forest products were valued at $50
billion, making Canada one of the world’s largest
suppliers of wood products. In 1990, exports
contributed $18.8 billion to the country’s net balance
of trade—almost as much as energy, fishing, mining
and agriculture combined. Through sound forest
management, a variety of timber and non-timber
benefits may be produced from our forests on a
sustainable basis to continue fulfilling this vital
economic role.

Competition is increasing in what have
traditionally been our core markets, and a number of
former customers are now turning into competitors.
Industrial adaptation, a sustained wood supply and a
positive attitude to innovation are crucial to the forest
industry, and to Canada’s economy as a whole.
Opportunities exist to expand the economic benefits
from other forest-based industries, such as tourism
and recreation.

In addition, Canadian forests support a
multibillion dollar tourism and recreation industry.
Forest-based recreation continues to increase
dramatically. For example, the number of visits to
parks and for hunting, fishing and skiing in the forest
increased from 18 million in 1986 to more than 20
million in 1990.

Forest product manufacturers in Canada are
striving to make protection of the environment a
routine element of daily business. Environmental
considerations now account for 12 per cent of capital
expenses incurred by pulp and paper mills, compared
to three per cent in 1960. This is expected to increase
to 35 per cent in the next few years to meet new
national regulations governing effluent discharge.

All of these considerations are important to the
concept of sustainable development—meeting present
needs without compromising the ability of future
generations to meet theirs. In 1987, the report of the
World Commission on Environment and
Development—better known as the Brundtland
Report—reminded the world of the importance of
natural ecological systems to the health of the planet.
Since 1988, world organizations have been working to
draft international agreements on biological diversity,
climate change and forests, leading to the United
Nations Conference on the Environment and
Development (UNCED) in June, 1992.

In Canada, action is being taken on a number of
fronts amidst growing public interest in
environmental protection. This action includes new
federal, provincial and territorial laws, policies and
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programs, and the establishment of roundtables on the
environment and the economy at the national and
provincial levels.

The principle of sustainable development guides
human activities so that they remain within the
tolerance limits of the environment. But if sustainable
development is indeed “essential to our survival and
to the quality of our life,” as was said at one forestry
forum, its fate in turn hinges on public participation in
the decision-making process. This means that the
public must be well informed and innovative ways
available to incorporate society’s changing views and
values.

Sustainable development in forestry expands the
principle of sustained timber yield, to which the
Canadian forest community has traditionally been
committed, by including wildlife and fish habitats,
watersheds and hydrological cycles, as well as gene
pools and species diversity, to ensure that the use of
the forest today does not damage prospects for its use
by future generations.

The task confronting the forest community is to
develop a workable formula that will enable
reconciling our economic needs with the new and
changing environmental and social demands being
placed on our forests.

Values and vision
Our forests are part of our national heritage and

our national identity. They are a rich resource,
fundamental to life on our planet, they stand between
us and the extinction of many life forms, possibly our
own. Treated with care and respect, they offer
immeasurable rewards, ranging from the spiritual to
the material. Our forests come to us as a legacy, to be
sustained and passed on in that spirit. Ensuring that
we have forests will in itself help ensure that there are
future generations. Canadians have deeply held values
that shape their vision of the future for Canada’s
forests: our values and our vision represent our
national and our global commitment toward
sustainable forests.

We believe:
Our forest heritage is part of our past, our present and our

future identity as a nation.
It is important to maintain a rich tapestry of forests across

the Canadian landscape that sustains a diversity of wildlife.
Healthy forest ecosystems are essential to the health of all

life on earth.
Continued economic benefits must be maintained for the

communities, families and individual Canadians who depend on
the forest, both for their livelihood and way of life.

The spiritual qualities and inherent beauty of our forests are
essential to our physical and our mental well-being.

Our role as stewards is to ensure intelligent, sensitive use of
the forest for the environmental, economic, social and cultural
well-being of all Canadians.

Canadians are entitled to participate in determining how
their forests are used and the purposes for which they are
managed.

In our vision of the future for Canada’s forests:
Our needs will be met through knowledge and cooperation,

and all measures within our means taken to ensure healthy forests
are passed on to future generations.

We will fulfill our global responsibilities in the care and use
of forests, maintaining their importance to the environment and
well-being of all living things.

A strong economic base for forest products, tourism and
recreation will be supported within the framework of sound
ecological and environmental principles.

Our forests will be managed on an integrated basis,
supporting a full range of uses and values including timber
production, habitat for wildlife, and areas allocated for parks and
wilderness.

Canadians will, in full knowledge of the environmental,
economic, social and cultural values of the forest, participate in
setting objectives for managing the resources.

Advanced training, skills and education will be provided to
those Canadians employed in forest-related activities, and stable,
fulfilling employment opportunities will add to the quality of life
in their communities.

There will be clear and harmonious relationships for all
those involved with forests, improving the effectiveness of
conservation, management and industrial development, and
bringing about agreement on approaches to forest management
through consultation, mutual respect and the sharing of
information.

Our Goal
Sustainable Forests: A Canadian Commitment

OUR GOAL IS TO MAINTAIN AND ENHANCE THE LONG-TERM HEALTH

OF OUR FOREST ECOSYSTEMS, FOR THE BENEFIT OF ALL LIVING

THINGS BOTH NATIONALLY AND GLOBALLY, WHILE PROVIDING

ENVIRONMENTAL, ECONOMIC, SOCIAL AND CULTURAL

OPPORTUNITIES FOR THE BENEFIT OF PRESENT AND FUTURE

GENERATIONS.

Strategic Directions
A strong mood of optimism prevailed during the

public consultations for this Strategy. An inspiring
vision emerged of Canadians moved by a philosophy
of care and respect for the forest, balancing traditional
needs with protection of the environment. The
message also came through that we must get on with
the job, working in harmony towards shared goals and
objectives.

The Strategy presents a framework for realizing
our vision for our forests. It outlines our commitment
to:
• conserve the natural diversity of our forests,

maintain and enhance their productive capacity,
and provide for their continued renewal;

• improve our ability to plan and practise
sustainable forest management;
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• increase public participation in the allocation and
management of forest lands and provide an
increased level of public information and
awareness;

• diversify and encourage economic opportunities
for the forest sector in domestic and international
markets;

• increase and focus research and technology
efforts to benefit our environment and our
economy;

• ensure that we have a highly skilled and adaptable
workforce;

• increase participation by and benefits for
Aboriginal people in the management and use of
forests;

• assist private forest owners in continuing to
improve their individual and collective abilities to
manage and exercise stewardship of their land;
and

• reinforce Canada’s responsibilities as trustee of
10 per cent of the world’s forests.
In each of the nine areas, the Strategy sets the

objectives and provides a framework for action,
indicating what is to be done and who is to do it. It
also establishes principles on which these actions are
to be based.

While the Strategy is designed to guide our
actions over the next five years, it specifies when
objectives are to be completed sooner.

The next step is for members of the forest
community to initiate individual actions to help reach
these goals. Our efforts will be monitored and
progress reports provided to gauge our success in
achieving our collective vision for Canada’s forests.

Strategic Direction One
Forest stewardship: the forest environment

Canada is one of the few developed nations still
richly endowed with large areas of natural forests.
These natural ecosystems are marvelously diverse
complexes of plants, animals, soil, water and air. Our
forests are the product of thousands of years of
evolution and adaptation to change. While they host
the same basic life forms as forests throughout the
world, they are distinctive to Canada in their variety.
Besides being part of their natural appeal, this variety
is important to their ability to adapt and survive,
Forest ecosystems and the life they support have an
intrinsic value.

Practising sustainable forest management
involves managing forest ecosystems to maintain their

integrity, productive capacity, resiliency and
biodiversity.

Maintaining the integrity of forest ecosystems
involves sustaining a wide range of ecological
processes where plants, animals. micro-organisms,
soil, water and air are constantly interacting. As a
result of these processes, forests provide a number of
functions essential to life on this planet. They
maintain the chemical balance, stabilize the climate,
recycle nutrients, break down pollutants, clean the air
and water, and are vital to watershed protection, soil
formation, carbon storage and the supply of food and
habitat for wildlife.

The productive capacity of forests are determined
by a number of factors, such as the fertility of the soil,
the climate and the presence of various plant and
animal species.

The products of growth may be harvested on a
sustainable basis, and even enhanced through such
practices as silviculture; the forests inherent
biological limits, however, must be recognized in
order to sustain the ecological processes.

The natural resilience of forest ecosystems
provides them with a capacity for renewal. Fire, insect
damage, disease, windstorms and age cause all trees
to die eventually, but the natural resilience of the
forest ensures the renewal, rejuvenation and diversity
of species. These qualities give the ecosystem
strength, and it has drawn on this resilience to adapt
to global disruptions such as extended cycles of
climatic change. At the same time, ecosystems are not
immune to damage. Forests must be managed so that
their natural resilience allows the recovery process to
begin immediately after a disruption. This is a key
element of sustainable forest management.

Canadians recognize the importance of
biodiversity—specifically, this includes the variety of
different species, the genetic variability of each
species and the variety of different ecosystems they
form. Maintaining the unique and rich array of diverse
plant and animal communities in Canada’s forests
requires maintaining the health and diversity of the
whole forest landscape, as well as designating specific
areas to be protected because of their unique
ecological value. Nearly 27 million hectares, or 5.9
per cent of all our forest land, comprising more than
1,700 sites, are protected in parks and reserves, but
the network needs to be expanded.

There is strong evidence that in Canada, we have
a special attachment to old forests. There is no widely
accepted definition of “old growth,” and there is
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considerable debate over how much of it should be
protected. Depending on the characteristics of the
forests, representative old-growth stands may be
maintained through designation in protected areas,
while in other cases management on longer rotations
could safeguard their contribution to the ecosystem.
Work is under way in many jurisdictions in Canada to
determine local guidelines and develop old-growth
strategies.

The challenge is to manage our forests as
ecosystems. In this sense, forest ecosystem
management refers to the integrated management of
natural landscapes, ecological processes, wildlife
species and human activities. The purpose of
ecosystem management is to achieve cooperation on a
regional level in order to maintain forest ecosystems,
and to ensure that this contributes to the
environmental, economic, social and cultural
aspirations of surrounding communities.

Principles
The ecological processes operating within forest

ecosystems are essential to maintaining life on earth
and must be sustained.

The use and management of forests on a
sustainable basis must respect their productive ability
and capacity for renewal.

Forest use and management must maintain a
diversity of wildlife species and habitats.

Framework for action
To improve our ability to manage forest

ecosystems and to maintain their productive capacity
and resilience:

1.1 Governments will complete an ecological
classification of forest lands.

1.2 Public and private forest management
agencies will include measurable objectives for the
state of the forest ecosystem in their forest
management plans.

1.3 Public and private forest management
agencies will evaluate local soil, climate and wildlife
conditions as part of the planning process for forest
roads, harvesting systems and silviculture activities.

1.4 Public and private forest management
agencies will use silviculture techniques specifically
suited to each site, where needed to assist in
ecosystem renewal.

1.5 Forest research organizations will increase
their basic and applied research of forest ecosystems
and their response to human activities.

To ensure forest management activities maintain
the diversity of our forests:

1.6 By 1995, governments, in consultation with
the forest community and the public, will develop
working definitions of biodiversity applicable to
Canada’s forests.

1.7 By 1995, the CCFM will establish a system
for reporting nationally on the state of forest
biodiversity.

1.8 All members of the forest community will
work towards completing, by the year 2000, a
network of protected areas representative of Canada’s
forests, to provide ecological benchmarks, protect
areas of unique biological value and ensure
wilderness experience.

1.9 Governments, in consultation with the forest
community and the public, will develop working
definitions of old-growth forests and formulate forest
management strategies to ensure the continuation of
old growth as a natural heritage.

1.10 Public and private forest management
agencies will develop guidelines for forest
management to protect genetic, species and habitat
diversity.

1.11 Public and private forest management
agencies will include specific measures to maintain
biodiversity in their forest management plans.

Strategic Direction Two
Forest stewardship: forest management practices

Canadians have come to recognize different
values in their forests in recent years. Forest
management has traditionally focused on ensuring a
sustainable yield of timber for industry, but that is
changing.

Today, the values range from wildlife and
watersheds to recreation and biodiversity. The
challenge is to refine and develop forestry practices so
that they reflect all forest values and maintain the
integrity of the ecosystems.

Sustainable forest management requires an
integrated approach to planning. Virtually all publicly
owned forests have been surveyed and inventoried,
but the focus has been on commercial forest lands and
on estimating current wood volumes and growth rates
for timber production. Taking all forest values into
account requires expanding inventories to include a
range of resources, including those of noncommercial
forests, using computer systems that will help
managers understand the complexity and
interrelationships of forest components. Planning
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must also provide for values and uses across the entire
landscape, while ensuring their compatibility. Tenure
arrangements giving harvest rights and management
responsibilities to industry should encourage a
holistic approach to forest management, while
providing an adequate supply of timber.

A variety of resources are harvested from the
forest, including fish, wildlife, wild food and timber.
In Canada, approximately one million hectares of
forest land are harvested annually for timber. This
represents one half of one per cent of the total
commercial forest land. Several silviculture and
timber harvesting systems are employed, but the most
common method is clearcutting—the cutting of all
trees on a given site. An accepted practice in many
countries, clearcutting is well suited to certain forests
in Canada where trees are of the same age or require
large amounts of light for regeneration. The practice
is cost-effective and safe for workers. At the same
time, clearcutting is controversial, particularly where
the affected area is large, and the practice may have
an impact on aesthetic values, soil and certain kinds
of wildlife habitat. Refinements to harvesting
practices can help to address these concerns.

Forest regeneration involves the replacement of
trees following harvesting, fire or other disturbance.
The regeneration may be natural, or achieved by
artificial means such as tree planting.  Canada has
made great progress in introducing regeneration
programs, and expenditures by industry and
governments have increased dramatically. Between
1975 and 1988, the area treated by silviculture—the
practice of growing and tending forests—almost
tripled. In 1988, it was estimated that over 80 per cent
of cut-over forests were promptly regenerating as
commercial species, either naturally or artificially.
This is an increase of 22 per cent in regeneration
levels over the early 1970s. The remaining areas
support a variety of trees, shrubs and plants that are
less commercially valuable but provide important
habitat for wildlife.

Renewal efforts should help maintain the
diversity of the forest landscape and ecosystems. Tree
planting will continue to be an important practice in
ensuring prompt renewal, and in reforesting difficult
sites and taking advantage of the potential of faster
growing, genetically improved native species.
Improved methods of encouraging natural
regeneration may help to control costs and ensure that
regenerated areas reflect the diversity of the
ecosystems.

Fire is part of the natural life cycle of most
forests. Each year, however, it burns an average of
two million hectares of forest in Canada, posing a
threat to commercial wood supplies, rural
communities and recreation areas.

The size and remoteness of Canada’s forests make
it difficult to detect and control fires. At the same
time, expanding settlement and recreation in forested
areas increase the need for protection.  The battle
against forest fires requires one of the biggest
mobilizations of human and technical resources in
firefighting anywhere in the world. Canada is a leader
in developing systems and equipment for the job.
Canadian water bombers, for example, are used in
firefighting around the world.

Canada is also a leader in fire research and the
use of controlled fire to reduce fuel hazards, promote
regeneration and maintain wildlife habitat. The new
demands being placed on our forests require
continuing research and development of fire-control
strategies, while allowing fire to play its natural role
in maintaining the health of the ecosystems.

Each year, millions of hectares of forest are lost
to disease and insects such as budworms and bark
beetles. Weeds, brush and other vegetation also pose a
threat, particularly when they prevent the prompt
regeneration and growth of commercial tree species.
Without protection, losses would be larger and other
values, such as recreation, would suffer. The use of
pesticides to control vegetation, insects and disease is
strictly controlled by government regulation; only
after extensive research and review are products
approved for use. A National Pest Management
Alternatives Office has recently been established to
encourage the use of alternative means of pest control.
Provincial governments issue permits for specific
uses.

While Canadians recognize the need to protect
forests, they also want pests managed in more
environmentally sensitive ways. A search for
alternatives to chemicals is under way. Attention is
being focused on integrated pest management that
takes a more ecological approach. Another example is
the use of biological rather than chemical methods.
For example, Canada played a leading role in
developing a biological insecticide known as Bacillus
thuringiensis (B.t.) as an alternative to chemicals for
some forest pests.

Breeding and genetic techniques can also help to
develop trees that are resistant to certain diseases. In
addition, silviculture and harvesting methods can be
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adapted to maintain conditions that naturally reduce
the risk of losses due to fire, insects, disease and
competing vegetation.

Our vision involves shifting the emphasis in forest
management to a more holistic, ecologically oriented
approach that takes into account the full range of
forest values. This will require ecologically sound and
scientifically advanced techniques. While such
techniques require a significant commitment to
research and development, success also depends on
our ability to apply the most suitable practices on a
large scale and under a variety of conditions.

The commitment of all those who work, live or
have an interest in the forest, particularly those who
are entrusted with its stewardship, is important to our
vision. Resource management professionals and
technicians have a responsibility to ensure that their
work reflects competence, commitment and
dedication by all those involved.

Ethical conduct on the part of all those who
direct, practise or judge performance in forest
management is essential to maintaining the public
trust.

Principles
The use of forest land must take into account the

ability of the forest to sustain various uses, the needs
and rights of all users, and the benefits and costs of
each use.

Sustainable forest management recognizes a
forests’ potential to sustain a range of values and
establishes targets for an optimal mix of uses.

Comprehensive, accurate and up-to-date
inventories of all forest values are essential for
sustainable forest management.

Forest land tenure systems must balance rights
with responsibilities, encourage sound stewardship,
sustain an optimal supply of resources and provide
opportunities for a fair return on investment.

Forestry practices must be based on a sound
understanding of ecological principles and be
consistent with the values established for the forest.

Sustainable forest management requires
adherence to codes and standards for exemplary
forest practice.

Framework for action
To improve our ability to plan for a full range of

forest values:
2.1 Public and private forest management

agencies will broaden the scale of their inventories to

include the additional information needed to manage
forests on an ecosystem basis, to provide for a full
range of forest values and to forecast the growth and
yield of various forest resources.

2.2 Research agencies will increase their research
to assist resource managers in analyzing information
on a variety of forest values and in assessing the
impact of management options.

2.3 Governments will review and where necessary
revise forest land use and resource planning processes
to take into account:

• the goals of sustainable production of forest
resources;

• the evaluation and selection of forest land use
options; and

• the integration of management for a range of
forest values.

2.4 By 1995, governments will review the
quantity of resources harvested and replaced on their
lands, based on the best available information,
opportunities for intensive silviculture, prevailing
needs and guidelines for sustainable forestry.

2.5 Governments will ensure that agreements to
harvest various resources from public forest lands
promote a holistic approach to forest management.

To review and refine our timber harvesting
practices:

2.6 By 1995, governments and industry will
review and where necessary revise timber harvesting
practices and silviculture systems, taking into account
the requirements of sustainable forest management,
including the characteristics of various forest
ecosystems as well as aesthetic and other values of the
forest.

2.7 Public and private forest management
agencies will plan their timber harvesting operations
in conjunction with agencies representing wildlife,
hydrology, recreation and other interests to ensure
that harvesting patterns meet the objectives of
sustainable forest management.

To ensure the prompt renewal of our forests:
2.8 Public and private forest management

agencies will ensure timber harvesting plans include
provisions for the regeneration and tending of areas to
be harvested.

2.9 Public and private forest management
agencies will ensure that all harvested areas are
promptly and adequately regenerated with species
appropriate to the site.

2.10 Public and private forest management
agencies will use regeneration practices that
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encourage a diversity of wildlife and habitat
appropriate to the site.

To reduce fire losses and manage the economic,
social and ecological impacts of fire:

2.11 Governments will improve their fire
management capabilities based on determining
appropriate levels of protection against fire while
recognizing the role fire plays in maintaining forest
ecosystems.

2.12 Fire research and operational fire
management organizations will strengthen their
cooperative arrangements.

To reduce losses and protect our forests from
insects, disease and competing vegetation:

2.13 Public and private forest management
agencies will expand their research into and use of
ecological approaches to resource management, such
as adapting harvest and silviculture techniques to
create forest conditions that are less vulnerable to
insects, disease and competing vegetation.

2.14 Public and private forest management
agencies will minimize the use of chemicals in forest
management, and continue to use only nationally and
provincially regulated products, adhering strictly to
government standards.

2.15 Research agencies will increase research into
new ways of controlling pests as an alternative to
chemical pesticides.

2.16 Governments and the forest community will
expand their efforts to compile and disseminate
information on integrated pest management to ensure
the newest techniques are put into practice.

To encourage forest stewardship and the use of
the best forestry practices:

2.17 By 1994, members of the forest community
will cooperate to establish working models of
sustainable forest management in the major forest
regions of Canada. These models will be:

• based on the management of forest
ecosystems;

• managed to achieve a full range of forest
values;

• open to public participation within a
consultative framework; and

• capable of demonstrating and evaluating new
and ecologically sound forest practices.

2.18 Key groups or organizations that direct,
practise or evaluate forest management or use the
forest will define their ethics and general rules of
conduct and their role in support of sustainable
forests.

2.19 Professional and technical forestry
associations will adopt Canadian codes of ethics,
practices and professional conduct that define their
commitment to sustainable forests, and will report
regularly to the public on their adherence to these
codes.

2.20 Where requested by professional forester
organizations, provincial/territorial governments will
encourage the establishment of legislation where it
does not already exist, regarding the professional
practice of forestry and the registration and
accountability of professional foresters.

Strategic Direction Three
Public participation:  expanding the dialogue

Since 90 per cent of Canada’s forests are publicly
owned, the public has a vital interest in the way they
are managed. Society expresses a variety of
environmental, economic, social and cultural goals for
the management of its forests. These goals evolve
over time as public values change. As a result, all
jurisdictions with a responsibility for managing
publicly owned forests have developed methods for
seeking public input.

Although the ultimate responsibility for
management of public forests rests with elected
governments, the public has expressed a strong desire
to have a more direct say, particularly in setting
objectives, developing policies and planning forest
management. The demand is for a public participation
process that is clearly defined, fair and open, with
deadlines for decisions and a review of results that
will ensure the accountability of those responsible for
the welfare of forests.

In accepting a role in forest management, the
public has a responsibility to be knowledgeable and
informed. This means accurate and timely information
on forest resources must be made accessible and easy
to understand. For their part, forest managers must be
responsive to public concerns. Increasing the
awareness and knowledge of all those with an interest
in the forest will encourage informed discussion in an
atmosphere of mutual respect and understanding.

Principles
The public is entitled to participate in forest

policy and planning processes, recognizing that this
carries with it obligations and responsibilities.

Effective public participation requires an open,
fair and well-defined process, with generally accepted
procedures and deadlines for decisions. 
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To participate effectively, the public must be
aware and informed, with access to comprehensive
and easy-to-understand information on forest
resources.

Framework for action
To ensure that the views of the public are reflected

in forest management:
3.1 By 1993, governments, in cooperation with

appropriate stakeholders, will ensure that open, fair
and well-defined processes of public involvement are
used in:

• developing and reviewing forest policies;
• preparing plans for the use of public forest

lands;
• developing forest management plans on public

lands; and
• resolving conflicts among interested parties.
3.2 By 1995, in consultation with the public,

governments will review and where appropriate revise
strategic forest policies to ensure they meet the
requirements of sustainable and integrated forest
management.

3.3 By 1994, governments and industry will
ensure that the results of formal reviews of licences or
agreements for harvesting on public forest lands are
made available to the public.

To improve public access to easy-to-understand
information on forests:

3.4 By 1993, the CCFM will prepare a plan to
upgrade the national database on forests to improve
information on forest regeneration, and to include
data on non-timber values such as wildlife, wilderness
and recreation. 

3.5 By 1993, the federal government will develop
a system of national indicators to measure and report
regularly on progress in achieving sustainable forest
management.

3.6 Governments will regularly publish reports on
the state of our forests.

3.7 Public and private forest management agencies
will promote the availability of information to help
the public participate in forest management.

To heighten public awareness and knowledge of
forests:

3.8 Provincial and territorial governments will
undertake efforts to ensure that during the course of
primary and secondary education, children participate
in programs or projects aimed at giving them a greater
understanding of forests and forest management.

3.9 The forest community will encourage outdoor
“hands-on” forest programs for young people in each
province and territory.

3.10 Public and private forest management
agencies will increase field and mill tours that give
the public a greater exposure to and appreciation of
forests and forest products.

3.11 The forest community will develop ways of
coordinating its efforts to provide the public with
balanced information on Canada’s forests.

Strategic Direction Four
Economic opportunities:  a changing framework

Canada’s forest industries represent one of our
country’s largest economic sectors. Expanded
opportunities from forest resources are critical to our
economy at the national and local level. Forest sector
jobs, investments, salaries and taxes contribute to our
standard of living, as well as supporting social
services and community stability.

The breadth of economic activities is important to
us and our forest-based economy. Opportunities to
diversify our forest-based industries should be
promoted. Economic gain can be generated by other
forest-based activities such as tourism, recreation,
hunting and fishing, ranching, silviculture services,
consulting, equipment manufacture, trapping and the
production of maple syrup and Christmas trees.

Most of our manufactured forest products are
exported. The surplus of exports over imports in
Canadian forest products is equivalent to the trade
surplus of agriculture, energy, fisheries and mining
combined.

Therefore, the health of Canada’s forest
industries, and their ability to provide continued
economic benefits to Canadians, will be determined
by our competitiveness in world markets. Monetary,
trade and fiscal policies that lead to a stable economy,
low inflation and investment will strengthen the
industry’s ability to withstand fluctuations in interest
and exchange rates and remain competitive.

The forest industry is at a critical stage and is
facing considerable restructuring. In particular, some
older, higher cost facilities are finding it increasingly
difficult to remain competitive. Trends toward
increasing recycled fibre content in newsprint are
requiring new investments in recycling facilities. The
developments will have an impact on many of our
northern and rural communities, where forestry is the
main economic base, and sometimes the only
economic base. Special efforts are required to assist
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forest-dependent communities in adjusting to the
changes.

The development of new markets and products
will also increase the economic opportunities that
come from our forests. More wealth and jobs can be
generated through value-added products. Gains in
services as well as goods can be increased through the
use of knowledge, skills and technology. In short, we
must strive to obtain the best possible value from the
forests as demands on them increase.

Remaining competitive requires the production of
high-quality goods at an acceptable cost without
compromising high standards of environmental
protection. This means pursuing a broad range of
opportunities that include increased productivity of
forest land, continued technological innovation, a
skilled workforce, expanded trade and favourable
investment conditions. 

A sustainable wood supply remains critical to
Canada’s forest product industries. Between 1970 and
1986, Canada’s softwood harvest increased from 110
million to 162 million cubic metres and is
approaching the level of the allowable annual harvest.
The harvest of hardwood species increased from 11
million to 15 million cubic metres, which is still well
below its allowable annual harvest. While Canada’s
timber supply on a national basis is adequate for its
present needs, shortages exist in some regions of the
country, particularly for high quality sawlogs for
lumber, while unallocated supply exists in other
regions. As pressures on the forest increase to provide
a variety of uses and values, the land available for
commercial timber production may decrease.
Significant efforts to increase intensive silviculture
within the principles of sustainable forest
management, and to develop products using presently
underutilized species, will be required to ensure a
“no-net-loss” of wood supply for our industries.

Several actions are being taken to ensure the
continued strength of Canada’s forest industries. The
Forest Sector Advisory Council is exploring ways to
improve the competitiveness of the forest sector as
part of a national initiative, due to be completed in
1992, that seeks a consensus on how to ensure
Canada’s prosperity. Several provinces have also
organized task forces to look at ways of maintaining
the competitiveness of forest industries and the
viability of forest communities.

Principles
A broadly based and sustainable forest economy

is essential to the environmental, economic, social
and cultural well-being of Canadians.

Canada’s competitiveness depends on the
development and application of advanced technology,
access to markets, a favourable climate for
investment, a reliable wood supply and a skilled and
adaptable workforce.

Environmentally sound forest practices and
manufacturing processes contribute to Canada’s
ability to market its goods and services domestically
and internationally.

A healthy forest economy is essential to the
viability and stability of forest-based communities.

Framework for action
To diversify Canada’s forest-based industries and

increase the value derived from the forest:
4.1 Industry will work with governments to

identify and promote the broad range of economic
opportunities for both timber and non-timber products
and services.

4.2 Industry and governments will work together
to develop and market higher value products.

4.3 Industry and governments will identify various
means of encouraging investment in value-added
production.

4.4 Private and public forest management agencies
will adopt policies and practices to encourage the
development of business opportunities in areas such
as silviculture contracting and forestry consulting.

To improve the quantity, quality and continuity of
supply of forest resources:

4.5 Industry and governments will increase
research to develop products that are based on
underutilized tree species and respond to the
transition to second-growth forests.

4.6 Industry will increase its capacity to use
recycled paper as an additional fibre source.

4.7 Industry and governments will assess
opportunities to maintain and expand the sustainable
supply of timber from public and private lands and, by
1994, the CCFM will sponsor a national workshop to
review the results and consider their implications.

4.8 Industry and governments will expand
intensive silviculture, within the principles of
sustainable forest management, on lands identified for
commercial timber production.

To increase the use of Canadian goods and
services in world markets:
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4.9 Industry and governments will improve
programs aimed at promoting forest-based goods and
services.

4.10 Tourism associations and governments will
cooperate to expand tourism, ecological tours and
recreation in the forest.

4.11 The federal government will continue to
pursue improved access to markets through bilateral
and multilateral trade discussions, the General
Agreement on Tariffs and Trade (GATT) and its
subsidiary agreements, and through efforts to
eliminate non-tariff barriers to trade that are
inconsistent with the GATT.

4.12 Industry and governments will work
cooperatively to pursue joint technical discussions
aimed at internationalizing product standards, codes
and certification procedures.

4.13 By 1995, industry and governments will
develop and put into operation a means of identifying
and promoting Canadian forest products that reflect
our commitment to sustainable forests and
environmentally sound technologies.

4.14 Industry and governments will promote
exports based on science and technology applications
and services related to natural resources, such as
Geographic Information Systems (GIS),
biotechnology and remote sensing.

To ensure that processes used in forest products
manufacturing and resource management are
environmentally acceptable:

4.15 Industry will upgrade its manufacturing
facilities where needed to meet national
environmental standards.

4.16 The federal government will support
industry's efforts to develop innovative,
environmentally sound processing systems and
products through a national, environmental
technology program.

4.17 By 1994, forest-based industry associations
will adopt self-regulating codes of environmental
practice.

To improve the viability and stability of forest-
based communities:

4.18 Governments will consider the needs of
forest-based communities in regional economic and
resource management planning.

4.19 Governments, in cooperation with industry,
labour and community representatives, will encourage
economic diversification.

4.20 Where economic livelihood may be at stake,
labour, industry, government and community

representatives will jointly develop methods to
address the needs of those communities highly
dependent on forest-based industries.

Strategic Direction Five
Forest research:  a team approach

Canada is a world leader in many fields of forestry
research and development. This research effort has
served the forest sector well. Now, rapid changes in
every aspect of forest management and the industry as
a whole are challenging researchers to look at new
approaches. To meet the challenges, we will need
more scientists, stable funding and greater
coordination of effort.

Research in Canada is pursued in two main areas.
Forest management research reinforces the
stewardship of our forests. Research into forest
products and equipment improves our ability to
compete internationally. In both areas, research to
increase our knowledge and understanding is
balanced with applied-research that finds ways to put
knowledge into practice.

Historically, a leading forest research role in
Canada has been taken by the federal government.
Provincial forestry departments and research councils
also support research, and some carry out their own
programs. Most provinces provide extension services
to small-scale private woodlot owners and the public.
Seven Canadian university forestry faculties conduct
basic and applied forest research. Many Canadian
universities without forestry faculties also contribute
to forest-related science and technology in such areas
as biology, biotechnology and chemistry.

Forest products research is conducted by some
companies, in certain cases in cooperation with
research institutes, The Pulp and Paper Research
Institute of Canada specializes in pulp and paper
research; Forintek concentrates on development of
solid wood products; and the Forest Engineering
Research Institute of Canada specializes in improving
the efficiency of wood harvesting and mechanized
silviculture. Funding is shared by federal and
provincial governments and industry.

Canadian scientists are changing their approach to
the way research is structured, the way priorities are
set and even the way research is conducted. Although
individual research agencies still conduct their own
programs, more reliance is being placed on
partnerships and networks. Structuring the work in
this way permits experts from diverse locations and 
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different fields of expertise to focus on complex
problems, holding out the promise of quicker results.

Researchers are focusing their efforts on the
development of more integrated resource management
techniques and systems, and giving more attention to
the international dimensions. International networks
and partnerships are providing Canadian researchers
with opportunities to collaborate on issues of common
global concern.

National priorities are reviewed by the Forest
Research Advisory Council of Canada, and there are
equivalent advisory boards in each province. The
challenge for these boards is to respond to emerging
issues and find better ways to meet the needs of their
clients.

Principles
A strong and continuing commitment to forest

research and its effective application is essential to
sustaining the environmental, economic, social and
cultural benefits derived from the forest.

The results of forest research must be put into
practice as quickly and effectively as possible. 

Sustainable forest management requires research
carried out by teams or networks representing a wide
variety of expertise.

Sustainable forest management requires a balance
between short-term applied and longer-term basic
research.

Framework for action
To ensure that Canada develops and applies the

knowledge and technology needed to achieve
sustainable forest management and improve the
competitiveness of our forest-based industries:

5.1 Industry and government will increase their
support for developing new wood products and
processes through cooperative programs and
institutions, notably the Forest Engineering Research
Institute of Canada, Forintek and the Pulp and Paper
Research Institute of Canada.

5.2 By 1995, the federal government, in
cooperation with representatives of the forest
community, will review the funding of forest research
in Canada and identify ways of increasing investment.

5.3 Research agencies will give priority to
research that expands networks and partnerships, and
brings together the specialties and skills needed for
sustainable forest management.

5.4 Research organizations and public and private
forest agencies will increase their efforts to transfer
promptly and apply research results.

5.5 By 1993, national and regional research
advisory bodies will review and where necessary
broaden their membership to reflect the needs of all
members of the forest community.

5.6 By 1993, national and regional forest research
advisory bodies will review and where necessary
revise their research priorities to ensure they reflect
sustainability, environmental protection and
competitiveness.

5.7 Research agencies will increase the
involvement of research users in the planning,
conduct and application of research.

5.8 Governments, universities and research
agencies will encourage scientists and technologists to
conduct research in all areas of forest science.

Strategic Direction Six
The workforce: the demands are growing

The Canadian workforce involved in forest
resource management and the production and
marketing of forest services and products is one of the
most experienced and highly skilled in the world.
Changes are taking place in our understanding of the
complexities of the forest environment, and the forest
community must make use of a wide range of skills in
making decisions. Rapid developments in technology
and heightened competition are reducing the demand
for some traditional skills. At the same time, a well-
educated, highly skilled and adaptable workforce is
essential if Canada is to supply quality goods and
services in a very demanding and competitive world
market.

Principles
Sustainable forest management demands an ever

broader range of skills from diverse disciplines.
Continuing education is essential to maintaining a

skilled workforce and is the shared responsibility of
employees and their organizations, governments,
employers and their organizations and educators.

Health and safety in the workplace remain as
paramount priorities in Canada’s forest sector.

Framework for action
To enable the workforce to contribute fully to

sustainable forest management and enhanced
economic opportunities:
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6.1 By 1994, labour, industry and governments
will complete a forecast of employment and training
needs in the forest sector.

6.2 Labour, industry and governments will
cooperate to develop and put into operation training
and development strategies and programs to meet
these needs.

6.3 By 1994, post-secondary, technical and
professional education institutions will review and
where necessary revise their programs and courses to
ensure that they meet the broader needs of sustainable
forest management.

6.4 Professional and technical associations,
educational institutions and governments will
cooperate to provide opportunities for advanced
continuing education and skills upgrading for
resource professionals and technicians in each
province and territory.

6.5 By 1994, the CCFM, in cooperation with
appropriate government agencies, labour and industry,
will assess the feasibility of a certification system for
silviculture and forest workers to increase the
mobility, safety and skills of the workforce.

6.6 Public and private forest management agencies
will develop ways to benefit from the insights,
creativity and innovative abilities of those who live
and work in the forest.

Strategic Direction Seven
Aboriginal people: a unique perspective

Since time immemorial, the forests have met the
cultural, spiritual and material needs of the Aboriginal
people of Canada, the first stewards of Canada’s
forests. The Aboriginal land ethic is deeply rooted in
traditional cultural beliefs, which hold that land and
forests should be viewed as a whole. This ethic
embodies the concept that land and its resources must
be protected out of respect for past, present and future
generations. The knowledge they have gained through
their enduring relationship with the land can bring a
special perspective to sustainable forest management.

Aboriginal interest in lands and forests is based on
more than traditional use. The Canadian Constitution
recognizes and affirms existing Aboriginal and treaty
rights, and Supreme Court decisions have gone some
distance in defining these rights. The special status of
Aboriginal people within Canada is expected to be
further defined through constitutional developments.

There is also an inextricable link between forest
policies and practices on one hand and, on the other,
issues of major significance such as Aboriginal self-

government, land claims, Aboriginal and treaty rights
in traditional territories, and the responsibilities of the
Crown for Indian lands. As these issues are resolved
through agreements with governments, greater
certainty will contribute to increased communication
and closer cooperation among governments, industry
and Aboriginal people with respect to the forests of
Canada.

There is an opportunity for Aboriginal people to
strengthen their relationship with the forests in both a
traditional and contemporary sense. An Aboriginal
forest strategy is needed to respond to the range of
issues and needs of Aboriginal people across Canada.
The strategy would address issues unique to forests on
reserve lands because of their legal status under the
Indian Act. Other components of the strategy, those
dealing with Aboriginal education, training, business
development and public awareness, would address the
aspirations of all Aboriginal people. The key to its
success will be a better understanding of Aboriginal
people’s relationship to the land and the significance
that this relationship has for sustainable development.

Aboriginal people have a need for a greater
economic stake in forest use. The existing forest land
base on reserves is too limited to support traditional
uses or to provide even small-scale sustained
employment and financial returns through harvesting,
processing and spin-off businesses. Increased access
to land and forest resources would offer Aboriginal
people the opportunity to improve the forest for its
own sake and for the benefit of Aboriginal
communities; it would offer stability to Aboriginal
enterprises and to forest industries conducting or
seeking to conduct forestry operations within
Canada’s forests and would contribute to the forest-
based economy as a whole. Already, a new feature of
forest management in Canada is the emergence of
partnership arrangements between Aboriginal people
and the private sector as well as federal, provincial
and territorial governments. These agreements need to
include Aboriginal community leadership to reflect
local circumstances and respond to needs defined by
the community. Carried out in this fashion, they hold
the promise of increased Aboriginal participation, and
recognition and provisions for Aboriginal and treaty
rights in forest land management. Increased
cooperation between Aboriginal communities, private
forest companies and governments is essential to
achieving the goal of sustainable forests.
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Principles
Forest management practices in Canada should

recognize and make provision for the rights of
Aboriginal people who rely on forests for their
livelihood, community structure and cultural identity.

Self-sufficiency of Aboriginal communities
through economic development requires increased
access to resources and business development support
as well as the preservation of traditional activities.

Aboriginal people have an important and integral
role in planning and managing forest resources
within areas of traditional use.

A stable environment for long-term, sustainable
forest management requires a cooperative resolution
of land claims and Aboriginal self-government, in an
honourable, fair and timely way.

Framework for action
To increase the involvement of Aboriginal people

in forest land management:
7.1 By the end of 1992, Aboriginal forestry

organizations and the federal government will
cooperate to develop a comprehensive Aboriginal
forest strategy that respects the shared beliefs and
aspirations of Aboriginal people, and addresses the
regeneration of reserve lands, the empowerment of
communities to manage their forest resources and the
development of models for sustainable forest
management.

To ensure the recognition of Aboriginal and treaty
rights in forest management:

7.2 Governments will ensure that the development
and application of legislation and policies governing
the management of forest lands respect constitutional
provisions for Aboriginal and treaty rights.

To increase forest-based economic opportunities
for Aboriginal people:

7.3 Aboriginal organizations and governments will
cooperate to encourage business development through
improved access to capital, technology transfer and
infrastructure support.

7.4 Aboriginal organizations and communities
will cooperate with governments to complete strategic
reviews of business opportunities in the forest-based
economy that are consistent with traditional uses and
values.

7.5 In 1992, Aboriginal forestry organizations and
the federal government will complete a strategy to
address the training and employment needs of
Aboriginal people, in accordance with their forest
values.

7.6 Post-secondary and professional forestry
educational institutions will broaden their programs to
reflect the Aboriginal land ethic as well as the
constitutional status and positions of the Aboriginal
people of Canada.

Strategic Direction Eight
Private forests:  a growing opportunity

There are more than 425,000 private forest
landowners in Canada. They own more than 19
million hectares of commercially productive forest
land, or nearly nine per cent of the Canadian total.
They are an important source of commercial timber,
providing an annual harvest of 26 million cubic
metres or 15 per cent of the national harvest.
Woodlots are also important as wildlife habitat since
they are often the only forest in agricultural areas.
Private forests are important for their environmental
and recreational values, and as a source of many
specialty products. These include 5.3 million cubic
metres of wood for fuel, and the production of more
than 5 million Christmas trees and 11 million litres of
maple syrup annually. Serving as windbreaks and
shelterbelts, farm woodlots can help increase crop
yields, reduce fuel consumption and promote soil
conservation.

Private forests range in size from a few hectares
held by individuals to many thousands of hectares
owned by forest products companies. In some
instances, they are not included within broader
provincial and territorial forest inventories, nor is
their management regulated. In many parts of the
country, owners have formed associations or
marketing boards to encourage collective efforts in
managing their forests and in marketing their forest
products.

There are many excellent examples across Canada
of well-managed private forests that are models of
sustainable forestry practices. The quality of
management of private forests, however, varies
according to the owner’s objectives, available
resources and level of expertise. Current estimates
indicate that less than 30 per cent are being actively
managed through applied forestry practices. There is
considerable potential for expanding the
environmental, economic, social and cultural benefits
derived from private forests. Generally, they are
highly productive, easily accessible and close to
population centres.

The opportunity exists to strengthen the forest
stewardship ethic rooted in private ownership. This
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requires landowners, industry and governments to
work together to ensure a climate that promotes the
management of private forests on an economically
and environmentally sustainable basis.

Private and public lands are often in close
proximity. Private owners and those responsible for
public lands must seek to achieve complementarity
between their respective goals.

The development of management techniques
suited to small-scale forestry, improved information
and markets, and the development of skills and
knowledge to meet the needs of sustainable forestry
could increase what is already an important
contribution from private forest lands.

Principles
Private forests provide important environmental,

economic, social and cultural benefits that contribute
to our quality of life, particularly in rural
communities.

Private forests have the potential to provide a
significantly increased level of forest values,
including those related to future wood supplies.

Private forest owners have land rights that
include determining the objectives for which their
forests will be managed. These rights carry a public
responsibility to manage the forests as part of the
rural landscape.

Strengthening the stewardship ethic among
private forest owners will contribute to sustainable
forest management on private lands.

Private forests should be managed on an
economically viable and environmentally sustainable
basis.

Framework for action
To increase the environmental, economic, social

and cultural benefits derived from private forests:
8.1 Private forest owners and governments will

cooperate in instituting forest management programs
that strive to achieve a fair return for the owner while
supporting a full range of forest values.

8.2 Private forest owners and governments will
work cooperatively to develop and market a full range
of products from private forests.

8.3 A private forest stewardship ethic will be
further encouraged by expanding the skills and
knowledge of private forest owners and recognizing
and supporting models of best practices on private
lands.

8.4 By 1993, organizations representing private
forest owners will complete a review of taxation
systems and their impact on the management of
private forests.

8.5 Landowners and governments will cooperate
to increase the afforestation of marginal agricultural
land on ecologically appropriate sites.

8.6 Private forest organizations and governments
will improve the information available on private
forests, their resources and management.

Strategic Direction Nine
Our forests: the global view

Forests have been closely tied with human destiny
since the dawn of human history. About 10,000 years
ago, before the practice of agriculture, rich forests and
open woodlands covered an estimated 6.2 billion
hectares of the earth’s land surface. Now, the earth’s
total forest cover has shrunk to about 4.3 billion
hectares—a loss of nearly one-third. Recent
assessments of the earth’s forests show that the boreal
forest cover has stabilized, the temperate forest cover
is expanding slightly and the tropical forest cover is
shrinking at the rate of 17 million hectares per year.

The condition of the earth’s forests influences the
health of the planet and its inhabitants. The role of
forests in global carbon, oxygen and climatic cycles
extends the environmental importance of forests
beyond the boundaries of the nations where they are
located. For example, as forests grow, they absorb
carbon dioxide from the air and reduce greenhouse
gases that can contribute to global warming. The
health and care of the world’s forests in all countries
is increasingly being recognized as critical to the
health of the planet.

As a major forest nation, Canada has 10 per cent
of the earth’s forest area and is one of the world’s
largest suppliers of forest-based goods and services.
Canadians recognize that their forests, and the way
they are managed, are important to the global
ecosystem.

Some countries, particularly those in Europe, see
Canada as the home of the world’s last large tracts of
natural temperate forests. Canada has more than 26
million hectares of protected areas within its forests,
made up of more than 1,700 protected sites across the
country. In line with the findings of the Brundtland
Report, the federal government has adopted a goal of
increasing protected areas on all land types to 12 per
cent of the total area of the country.
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Nations around the world are working to draft
international conventions or statements on
biodiversity, climate change and forests. Canada will
continue to participate actively in international
initiatives that are conducive to the conservation and
sustainable development of forests worldwide.

We can assist forest management in other
countries by demonstrating wise stewardship of our
own forests. In turn, we can learn from other
countries. Indeed, Canada is committed to the
exchange and transfer of technology that will
contribute to the sustainable management of forests.

Canada strongly believes in the mutual benefits to
be gained from the sharing of technology and
expertise among the world’s forest nations. In meeting
its international responsibility, the Canadian
government is the third largest contributor of
international assistance for forestry projects,
contributing more than $100 million annually. Many
nongovernmental organizations in Canada make
substantial direct contributions to forestry projects
through private funding sources.

Principles
Maintaining the health of Canada’s forest

ecosystems will ensure their continued contribution to
the health of the earth’s environment.

Cooperation among nations is essential to
maintaining the health of the world’s forests.

Canada has a responsibility to assist other nations
in the sustainable management of their forests.

Framework for action
To maintain the contribution that its forests make

to the health of the planet:
9.1 Canada will maintain the extent, diversity and

health of its forests.
9.2 Canada will practise sustainable forest

management.
9.3 Canada will strive to increase Canadians’

understanding of, and support for, the contribution
their forests make to the health of the global
environment.

9.4 Canada will conduct research to identify and
reinforce the role of forests in maintaining a healthy
global environment.

To encourage cooperation among nations to
maintain the health of the world’s forests:

9.5 Canada will pursue the enhancement of global
forest resources through support for international
conventions on climate changes and biodiversity.

9.6 Canada will pursue the development of an
international statement of principles on the
management, conservation and sustainable
development of forests worldwide to be adopted at the
United Nations Conference on Environment and
Development (UNCED) in June, 1992.

9.7 Canada will pursue the development of an
international convention on the conservation and
sustainable development of forests worldwide, with a
view to establishing internationally accepted
principles and standards of forest management.

To assist other nations in the sustainable
management of their forests:

9.8 Canada will continue to work in partnership
with other nations by providing professional, financial
and technical support and forest management
information.

Fulfilling Our Commitment
Making it work

This document sets out in broad terms what is
needed to achieve our primary goal—sustainable
forests nationwide. Precisely how this goal is
achieved is largely up to the forest community. All
members of Canada’s forest community are
encouraged to develop action plans and contribute to
its success in their own way.

The Canadian Council of Forest Ministers will act
as trustee of this Strategy on behalf of the Canadian
forest community and the public. Individually and
collectively, the Ministers are committed to
developing their own action plans and to encouraging
others in Canada’s forest community to do the same.

The Strategy is intended to guide our actions over
the next five years. As trustee, the CCFM will review
progress at its annual meetings and arrange for
additional reviews at the halfway point and again in
five years time. These two reviews will be carried out
publicly by an independent third party and the results
will be published.

This is intended to be a living document. The
midpoint review will provide an opportunity to fine
tune and adjust it where necessary to react to
changing needs and priorities.

Canada’s forests are the heritage and
responsibility of all Canadians. This document
represents an accord among Canadians and a
Canadian commitment to the goal of sustainable
forests nationwide.



Central Sense of Direction Is Crucial 237
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Sustainable Development in
Canadian Forestry in the Face of
Changing Paradigms
J.P. (Hamish) Kimmins

The Need for Sustainable Management of
Canada’s Forests 

The present world population is reported to be
about 5.7 billion, and is projected to reach about
double this number (i.e., 11 billion) in the time it
takes to grow a tree crop in many Canadian
forests—about 100 ± 20 years. Predictions of as many
as 16 billion or even 25 billion were reported as the
ultimate population level from the recent United
Nations conference on world population in Cairo. All
of these predictions are speculative, but it is clear that
population growth, whatever level it eventually
reaches, constitutes the major long-term threat to the
world’s forests.

With an annual increase in population of about
100 million, and an annual per capita consumption of
about 0.7 m3 (Sutton 1993), the current annual
increase in global wood demand is estimated to be 70
million m3. This is similar to the 1993 annual
allowable cut in British Columbia of 72 million m3. If
this estimate is correct, the world will have to locate a
source of wood products equivalent to another B.C.
every year if the demand is to be satisfied in a
sustainable manner. This seems unlikely, both
because there is not enough unmanaged, uncommitted
forest in the world to sustain such an expansion of
cutting for more than a decade or two, and because
most of the remaining unmanaged forest is in
countries that are presently poorly equipped to
manage their forests sustainably.

In spite of moves to reuse and recycle wood
products and reduce wood waste, it seems likely that
per capita consumption of wood will increase as the
environmental benefits of using wood products are
more widely recognized. The energy benefits of well-
insulated wood-frame houses, and the much lower
energy costs of wood in comparison with steel, brick
and concrete, should result in greater use of wood as
governments introduce policies to limit the use of
fossil fuels. Product substitution will probably occur

if scarcity of wood raises the price sufficiently, but
environmental considerations will generally make
wood the product of choice. Alternatives to wood
fibre for paper and packing are proposed by those
who wish to reduce forest harvesting, but since much
of this material is made from the waste from solid
wood products manufacturing, it is difficult to see
how this substitution would achieve their goal. In
many parts of the world, forests would have to be
cleared to grow alternative fibre crops.

As stewards of 10% of the world’s forests and
15% of the global softwood inventory, and as
provider of 50% of the global export market of
softwood lumber and 56% of newsprint exports,
Canada has a major responsibility to contribute its
share of the world supply of wood products. Failure to
do so would transfer more of the task of providing
wood products to other countries, many of which have
less well regulated forestry, and forest ecosystems
that are less able to sustain the accelerated timber
harvest.

Because of the importance of timber in the
Canadian economy, forestry also has national,
provincial and local responsibilities to provide jobs
and raw materials, and to create the wealth needed to
fuel our economy.

Clearly there is a need to sustain and, where
environmentally acceptable, to increase the supply of
timber from Canada’s forests. However, the public
now views its forests as much more than a supply of
wood products and a provider of wealth and
employment. There has been a “paradigm shift.”
Many other forest values must be sustained, and this
poses a major challenge to the future supply of
Canadian timber. In this paper, I will review the
history of changing paradigms in Canadian forestry
and some dimensions of the currently emerging
paradigm. I will conclude with some thoughts on how
to achieve our collective vision of the future of
forestry in Canada, and the implications of the
emerging paradigm for Canada’s timber supply.

Changing Paradigms in Forestry1

The earliest stage in the relationship of humans to
forests typically involves exploitation: the use,
harvest or removal of forests with no thought for their
renewal. When human numbers are low and their
technology weak, nature can more than replace what
is taken. Exploitation does not threaten forests at this
stage. However, as human numbers and technology
increase, and as forests become thought of as
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threatening to human welfare or as an impediment to
other land uses (e.g., agriculture), deforestation and
local or regional shortages of various forest resource
values develop. The exploitation paradigm is not
concerned with sustaining forests and their values,
and generally considers the supply of these resources
inexhaustible, if this is considered at all.

The response of governments to the loss of, or
threats to, forest values caused by exploitation has
historically been the genesis of forestry. Although the
origins of forestry have always been rooted in the
desire to sustain forests or the supply of one or more
forest values, the initial stage of forestry has
frequently failed to achieve its goals. This has usually
been because this stage is generally based on a
paradigm of central control, and a set of laws and
regulations that collectively ignore the ecological
characteristics of forested landscapes and the
variability in these characteristics, both spatially and
over time. The “administrative” paradigm of this early
stage in forestry may succeed in sustaining some
forest values, but many others are degraded, and in
some cases none of the values of the forest are
maintained at desired levels.

As the shortcomings of “administrative forestry”
are recognized and become unacceptable to an
evolving society, forestry switches to a new paradigm:
ecologically based forestry. In this stage, the laws,
regulations and management objectives of the
administrative stage are modified to reflect ecological
constraints on how the forest can be managed if
certain values are to be sustained. Based on an
ecological site classification (e.g., the biogeoclimatic
classification system of B.C.), site-specific
regulations, practices and silvicultural systems are
developed that are consistent with sustaining
ecosystem function, log supply, employment and
wealth creation, the habitat of a variety of wildlife
species (mostly “game” species), watershed function,
and fish habitat. Centralized control of forestry is
replaced by local, on-the-ground decision making to
ensure that site-specific management that respects
local ecological conditions is applied.

The ecological (i.e., scientific) paradigm for
forestry is generally successful in sustaining a variety
of desired values. However, it has generally not
satisfied all of the values of a wealthy “post-
industrial” society. Ecologically based forestry does
not necessarily maintain the aesthetics of stands and
landscapes throughout the rotation, and does not
necessarily achieve what society thinks it means by

“biodiversity.” Nor does this type of forestry conserve
and sustain the “spiritual” values of mature or “old-
growth” forests. As a result, there are social pressures
to develop yet another paradigm for forestry, “social
forestry.” The essence of this third paradigm, as
perceived by the environmentally conscious members
of the Canadian public, appears to be forestry that
“respects nature,” “sustains biodiversity,” maintains
“late seral or oldgrowth” forest conditions, minimizes
ecosystem disturbances, and maintains the aesthetic
and spiritual values of stands and landscapes
essentially unchanged.

Canada is a young country with a relatively short
history. Forest exploitation on a significant scale goes
back less than 200 years, and it continued in some
parts of the country until the early part of this century.
“Administrative forestry” was slowly introduced over
the first half of the century in response to actual, or
the perceived threat of, local or regional forest
depletion. As we approached the fourth quarter of this
century, evidence of the shortcomings of this
paradigm were accumulating and the environmental
awareness of the public was increasing. Led initially
by foresters, researchers and academics, this resulted
in a slow but steady change to the ecologically based
paradigm, a change that accelerated as the general
public gave voice to their environmental concerns.
Across the country, forestry is progressing from the
“administrative” to the “ecological” paradigm.

However, as this change occurred, and before it
was complete, the environmental wave of the 1980s
and early 1990s swept over forestry, with demands
that forestry move directly and rapidly to the “social”
stage. Concern over wilderness, inadequate forest
regeneration, ugly clearcuts, stream and soil damage,
and perceptions that forestry threatens biodiversity
have stimulated demands for a “kinder, gentler
forestry” that is “respectful” and creates little or no
disturbance to the ecosystem. “Ecosystem structure,”
“ecosystem health” and “ecosystem integrity” have
become the buzzwords, and traditional concerns about
sustaining forest productivity and the concomitant
social values have been displaced by concerns about
“rare and endangered” species, snags, “coarse woody
debris,” “connectivity” of the landscape,
“fragmentation” and biodiversity.

Many of the issues in the emerging paradigm have
been transferred from different latitudes and different
forest types, from ecological theory developed for
specific rather than general situations, and from
experience gained in particular ecological zones. In
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some cases, this does not reduce their relevance to
Canadian situations. In other cases, the issues may
only apply to specific parts of Canada’s forests or
may have little relevance unless modified to reflect
the ecological characteristics of our forest landscapes.
The emerging paradigm offers the potential to provide
a greatly improved framework for sustainable
management of many different forest values, but it
also challenges, and indeed threatens, several
traditional social values provided by forests, including
timber yields. Some elements of the paradigm are
simply wrong, because they are inconsistent with the
ecology of many of our forests.

Some Dimensions of the Emerging Paradigm
The precise dimensions of the emerging paradigm

are not yet clear. However, the following is a partial
list of concepts that have been advanced as
candidates, and some are already reflected in new
legislation (e.g., the 1993 Forest Practices Code or
B.C.).

Forests must be managed in a way that sustains
ecosystem integrity2

This would seem to be an essential component of
any system of sustainable forestry. The difficulty is,
what does it mean? I offer the following definition.

A forest ecosystem has integrity if:
• its structure and species composition, the rate of

its ecological processes, and its ability to resist
change in the face of disturbance or stress are
within the characteristic range exhibited
historically by that ecosystem.

The historical reference period is that period
during which regional climate has not changed
enough to cause a significant directional change in
ecosystem potential or processes of change.

• it is developing by autogenic successional
processes toward a later successional condition at
rates and by pathways that are characteristic of
that ecosystem, or the ecosystem is already at a
late seral stage.

This definition of ecosystem integrity views
ecosystems as continually changing. “Integrity”
cannot be defined by “snapshot” evaluations, nor
can it be based on steady—state or equilibrium
concepts.
One frequently hears the assertion that

“clearcutting destroys the integrity of forest
ecosystems and of old-growth forests,” and the
corollary that “a forest that regrows after clearcutting

is not a forest ecosystem,” because the integrity of the
ecosystem has been destroyed.

If forest harvesting is conducted in a way that
impairs the processes of ecosystem recovery from
disturbance, the integrity of that ecosystem has indeed
been compromised. However, if the harvesting
converts the ecosystem condition from one seral stage
or condition to another without impairing the
processes of recovery, then its integrity as an
ecosystem has not been damaged.

Much of the debate over ecosystem integrity
results from the confusion between “ecosystem
integrity” and the “integrity of a particular seral
stage.”

Clearcutting destroys the integrity of the old-
growth condition or the climax/late seral stage of
West Coast old-growth forests. However, unless poor
road location, construction, maintenance, and/or de-
building cause slope instability and soil erosion, or
where loss of root strength causes slope instability, or
where insufficient soil disturbance permits ericaceous
or other shrubs to dominate the site after logging, the
prompt regeneration that normally occurs in these
West Coast forests ensures a rapid return to forest
conditions. The integrity of the forest ecosystem has
not been damaged.

The following definition of the integrity of a seral
stage is offered.

A particular seral stage of a particular ecosystem
has integrity if:
• its structure, species composition, ecological

condition, and process rates are within the
characteristic range exhibited historically by that
seral stage of that particular type of ecosystem.

The historical reference period is the same as
for ecosystem integrity.

• the integrity of a particular seral stage of a
particular forest ecosystem type is lost as the
processes of succession, or disturbance-driven
retrogression, lead to the replacement of that stage
by another stage.

This change in successional conditions does
not threaten the integrity of the ecosystem if the
condition of the new seral stage satisfies the
criteria of ecosystem and seral stage integrity.
If the objective of management is to maintain the

conditions of a particular seral stage, then
management must be limited to those practices that
maintain the ecosystem within the historical range of
conditions observed for that seral stage. If, on the
other hand, the objective is to move the ecosystem to,
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and then maintain it in, a different seral stage, or to
allow the ecosystem to pass through a series of stages
between successive harvest-related disturbances, a
different set of management regimes would be
consistent with maintaining ecosystem integrity.

Ecosystems are dynamic. There is continual
change. In some ecosystems, this is mainly on a tree-
by-tree basis, which creates small canopy gaps. In
other ecosystems, it is mainly by large-scale, stand-
replacing disturbance. The former tends to maintain
the integrity of both the seral stage and the ecosystem.
The latter generally maintains ecosystem integrity, but
destroys the integrity of the predisturbance seral stage
until successional processes return the ecosystem to
that seral condition.

A significant area of British Columbia (e.g., the
wetter subzones of the coastal western hemlock zone,
many areas of the black and white boreal zone, humid
areas in the Engelmann spruce-subalpine fir zone, and
parts of the interior cedar hemlock zone) has closed
forest communities only because of periodic large-
scale, stand-replacing disturbances such as fire
(mainly), insects (commonly in the Interior), and wind
(less common, but the major factor in some humid
coastal areas). By reducing shrub and herb
competition, providing good seedbed conditions for
trees, and improving soil (physical and chemical)
conditions for tree growth, these large-scale
disturbances promote abundant tree regeneration. In
the long-term absence (several centuries or even
millennia) of significant natural stand, replacing
disturbances, unmanaged forests in these areas slowly
lose their closed forest condition until their structure
is open woodland, bog forest, muskeg or treed shrub
heath, rather than closed forest. Where this is true, the
integrity of the closed forest ecosystem may require
periodic disturbance, rather than disturbance being a
threat to its integrity.

Forests must be managed to sustain ecosystem
health3

The question of forest health has proven to be
very difficult to define, and different definitions result
from different perspectives about how forests should
be managed. The issue is different when considered at
the individual stand level than when considered as a
landscape-level question.

The traditional silvicultural view of a healthy
forest is one in which:
• trees are vigorous and productive,

• there is rapid biomass accumulation and nutrient
cycling,

• insects and diseases have little negative effect on
the development of tree populations and plant
communities,

• the processes of ecological succession and stand
development are proceeding at rates that are
characteristic of the particular ecosystem, and

• the ecosystem has high “vitality” and is able to
withstand stress.
In most cases, this definition implies an early- or

mid-seral forest condition regrowing after significant
disturbance to ecosystem conditions.

In contrast, the interpretation of forest health
made by many in the “environmental movement” (i.e.,
a “green” definition) is that a  healthy forest is one in
which:
• the forest has reached its peak of development: a

late seral stage; 
• the canopy is multi-layered with many large gaps

and the trees are uneven-aged;
• there are many large dead, deformed, broken and

partly decayed trees and decaying logs that
provide habitat for the animals that use these
“structures”; and

• the rare and “specialist” species that are
considered indicators of a healthy forest
ecosystem are present.
In most cases, this definition implies late-seral

stage or climax forest conditions growing in the long-
term absence of significant disturbance to the
ecosystem condition.

This difference in interpretation can be found
throughout the debate on forest health. It is even
reflected in the new B.C. Forest Practices Code,
leaving it unclear as to how a forester should
approach the issue of managing for forest health!

My interpretation of forest ecosystem health is
that a forest is healthy if the structure, species
composition, and ecosystem processes are all within
the historical range exhibited by the seral stage that
the forest is in, or that it is being managed for. If one
is managing a forest to sustain old-growth condition,
then many dead, diseased, broken and damaged trees,
lots of canopy gaps, incomplete stocking, and lots of
decaying logs may constitute a healthy ecosystem
condition in some types of forest. In contrast, if one is
managing that same area as a productive, even-aged
second growth forest, the presence of these very some
features would indicate a forest in poor health.
However, if one was managing this second growth
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forest to maintain some late-seral (i.e., old-growth)
wildlife habitat values, the presence of a few snags,
misshapen and diseased trees might be entirely
consistent with the objectives of management, and the
stand condition might be considered healthy, even
though such a combination of ecological conditions
and structures might be uncommon in unmanaged
forests.

As is the case with the definition of human health
and quality of life, there is no single yardstick. At
each stage of human life, there are norms of health.
One would not expect babies and teenagers to have
the same health problems and physical expectations,
nor would young and old people expect to be in the
same physiological condition. Each seral stage of a
particular forest ecosystem type is characterized by
different “health” conditions. In many forest types,
forest pathogens play an important role in stand
thinning and the creation of habitat for wildlife, and a
certain level of disease-related mortality in a forest is
consistent with a “healthy” forest. However,
epidemics of insects or diseases, and species
composition, stand structure, and stand density that
are outside of the “normal” condition for a particular
seral stage would be considered “unhealthy.”

The previously fire-dominated forests on the rain
shadow side of the Cascade Mountains in Oregon and
Washington, which have been protected from fire for
many decades, have developed stand structure,
density and species composition characteristics that
render them highly susceptible to fire and insects, and
cause “unnatural” levels of moisture competition.
These forest would have to be considered unhealthy.
They are not in a “natural” condition. Similarly,
managing naturally even-aged forests—in which
diseases have been controlled naturally by large-scale,
stand-replacing disturbances—as uneven-aged forests
by partial harvesting can create uncommon conditions
and an imbalance in the historic disease-host
relationship. The result: an incidence of disease that is
much higher than that of most unmanaged forests.
Examples of this can be found in the mistletoe-
lodgepole pine and mistletoe-western hemlock
relationships in B.C.

A major difficulty with the forest health issue is
that it is strongly influenced by the human health
perspective, with a focus on the individual human.
Ecosystems and individuals are both true “levels-of-
biological integration” (Rowe 1961), and
consequently these two “levels-of-biological-
organization” share some common characteristics.

However, there are also fundamental differences that
reduce the accuracy of the analogy between
ecosystems as “supra-organisms” and individual
organisms. Many aspects of ecosystem health relate to
landscape pattern and the ranges of ecological
conditions across the landscape. There are few useful
parallels between the individual human-health issue
and forest health at this scale.

Forests must be managed to maintain late-seral or
mature forest conditions 

Historically, many of the world’s forests have
been managed to maintain early- or mid-seral
conditions because these stages often provide the
highest productivity of desired timber products.
Managed sustainably, these forests have integrity both
as ecosystems and as early- or mid-seral forests, and
would satisfy the traditional definition of a healthy
forest. In contrast to this silvicultural tradition, the
public debate on forestry adulates late-seral, climax,
or old-growth forests.

In forest landscapes where large-scale disturbance
is either very infrequent or where it advances rather
than retards succession, management for late-seral
species is consistent with the historical ecosystem
condition. Frequent large-scale disturbance caused by
harvesting in such forests may sustain ecosystem
integrity, but will cause the ecosystem to change to an
earlier seral condition over much of the landscape; a
condition that may occur naturally but infrequently.

In disturbance-driven or disturbance-dependent
landscapes, management for late-seral species will
result in local ecosystem and landscape conditions
that are uncommon in unmanaged forests, and which
may lead to reduced forest health and the possible
reduction or even loss of the integrity of the forest
ecosystem (e.g., the problems of loss of closed forest
cover or an increase in pathogens in the absence of
periodic large-scale disturbance, as discussed above).

It therefore seems as inappropriate to manage for
late-seral conditions in all forests as it does to put all
forests into early- or mid-seral conditions. Early- or
mid-seral forests are appropriate for short- to medium-
frequency disturbance forests. Mid- to late-seral
forests are appropriate for medium-frequency or
lower-intensity but frequent disturbance regimes.
Late-seral forests are an appropriate goal for naturally
low-frequency or very low-intensity/small-scale
disturbance events. These conclusions are only valid,
however, if one’s objective is to maintain historical
ranges of species composition, productivity,
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biodiversity, wildlife habitat, and other ecosystem and
landscape variables. In particular situations, society
may decide to maintain forest landscapes in different
seral conditions from those of the unmanaged
condition.

It is curious that many in the public debate seem
to devalue young forests.  We do not devalue babies,
children or teenagers in human society, so why should
we devalue young forests, which, like children, grow
to become older, more mature forests in time (but note
the imperfections in the analogy between ecosystems
and individual humans, discussed above). In many
Canadian forests, flowering shrubs and herbs and
broad-leaved hardwood tree species only grow, or are
only abundant, in early-seral stages—in young,
disturbance-driven forests. It is interesting that in the
Forest Practices Code of B.C. there is a
recommendation to maintain late-seral forest
conditions, yet the code also promotes management
that sustains a hardwood component in our forests.
The known ecology of the species in these two
different seral stages suggests that there is a conflict
between these two management objectives.

In human society, we put value on all stages of
human life and aspire to have all age classes
represented in our population. Why, then, would we
not want to manage for a range of forest ages and
seral stages across the landscape, as long as the
landscape pattern of age classes and seral stages is
consistent with our management objectives. Young
rainforest is as natural an ecological condition as old
rainforest, yet many people only seem to value old-
growth rainforest. Rainforest is defined primarily by
climate, not by the age and seral stage of the forest. In
most forests, harvesting—whether by clearcutting or
partial harvesting—will alter the age class structure of
the forest compared with the unmanaged condition,
but as long as there is an acceptable balance of age
classes and an acceptable landscape pattern of age
classes, it is difficult to understand the frequent public
rejection of young forests.

Coniferous forests must be managed to maintain a
deciduous hardwood component

For aesthetic, recreational and biodiversity
reasons, the emerging paradigm advocates mixtures of
conifers and deciduous hardwoods. Equally
important, though not always mentioned, is the role of
deciduous hardwoods in maintaining soil fertility,
including the role of some species in nitrogen
fixation.

Until quite recently, foresters in many temperate
coniferous and boreal forests worked diligently to
reduce the hardwood component in coniferous or
mixed-wood forests. The hardwoods lacked
commercial value, and under the “administrative
forestry” paradigm they were to be controlled and
replaced by commercially valuable softwoods. As the
economic value of deciduous hardwoods has
increased, and as our understanding of their important
contributions to long-term site productivity, wildlife
habitat, and economic production has increased,
hardwoods have gained respectability, and in some
regions are beginning to receive preferential
treatment.

Many of the deciduous hardwoods in Canada are
disturbance-requiring, e.g., birch, aspen, cherry and
alder. Consequently, the promotion of hardwoods is
inconsistent with the objective of maintaining late-
seral forest conditions with minimal disturbance in all
forests. Where a deciduous component is desired,
appropriate disturbance to microclimate, seedbed and
soil, and management of competition from herbs and
shrubs will generally be necessary.

Forests must be managed for mixtures of species
and not as monocultures 

Natural, unmanaged forests in B.C. vary at the
landscape level from monocultures, to forests of a few
species, to mixtures of as many as 34 tree species
(Krajina et al. 1982). In southern Ontario, the
diversity is more than twice this.4 At a stand level in
B.C., tree species diversity can range from one
species to as many as a dozen.

Tree species diversity is not a fixed attribute of a
particular ecosystem. In B.C., it varies from one seral
stage to another as the ecosystem recovers from a
disturbance. It is often low in the early-seral forest,
generally maximum in mid-seral forests, and lower
again in climax or old-growth forests. In forests that
have been held in an early-seral condition by fire for
centuries or millennia (e.g., parts of the boreal and
subboreal regions), pine monocultures are the
permanent condition, and it seems appropriate to
maintain this. Where forests exist naturally as a
mixture of species, maintenance of this mixture is
generally desirable. However, it would also seem
reasonable to maintain some stands in such mixed-
species forests in monoculture, earlier-seral
conditions where this is a management objective, as
long as the historical range of species composition is
maintained at the landscape scale, and that any
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particular stand is allowed to progress over time
through all seral stages necessary to sustain forest
“health.”

Sustaining one seral stage on a site over many
rotations may sometimes result in increased problems
of insects, diseases and declining soil fertility,
compared with managing for a natural sequence of
seral stages with varying species and species
diversity. Clearly this is a site-specific and forest
type-specific issue and is not a concern everywhere.
Insufficient information is known about this issue to
draw firm conclusions at this time for most sites.

My conclusion on this issue is that we should let
nature, and its variations over time and space, be our
guide and not any fixed, rigid concept that is applied
to all sites and all regions. “If in doubt ask a tree, read
nature” is probably a pretty good maxim. Anyway,
where “nature” wants to have mixed forest, it
normally gets it—it is usually too expensive to create
and sustain monocultures in mixed-species managed
forests. Generally, only in reafforestation of
deforested lands, or in naturally single-species forests,
is it easy and cheap to maintain monocultures.

Uneven-aged and old-growth conditions must be
retained by “soft-footprint” (i.e., low-disturbance),
long-rotation, partial harvesting systems 

Multiple canopy levels are correlated with high
species diversity in many tropical rainforests, and a
general relationship has been demonstrated between
the structural diversity of forest canopies and bird
species diversity in some temperate forests. This has
led to the belief by some that uneven-aged, multi-
storied forests at temperate and northern latitudes will
be both more stable and will support higher levels of
species diversity than even-aged, even-canopied
forests.

Natural unmanaged forests in Canada vary from
very extensive areas of even-aged, monoculture
forest, through mosaics of patches of even-aged
monocultures of different ages (or even-aged mixed-
species stands) to uneven-aged, multicanopy layer
monoculture forests, and uneven-aged, multicanopy
layer mixed-species forests. The various indices of
biodiversity and stability in these diverse forests
range from high to low, and attempts to find simple
relationships between canopy structure, species
diversity, and measures of ecosystem stability that
apply to all forests have not been successful. The best
strategy would appear to operate within the
historically observed range of canopy structure, age

classes and species diversity that are characteristic of
the seral stage being managed for in the ecological
site type and zone in question.

There appears to be a feeling that old-growth or
mature forests are better than young forests because
forests are constantly striving to obtain this condition
through autogenic succession. The implication is that
management should attempt to accelerate autogenic
succession, and once climax conditions are achieved,
to maintain them by emulating gap-phase regeneration
strategies through uneven-aged management. This
appears to be a valid timber production objective in
forests with a humid climate that are part of xerarch
or hydrarch succession, because net primary
production is maximum in the late-seral or climax
stages of these ecosystems. But in mesarch succession
in humid climates, both productivity and biodiversity
tend to be greatest in mid-seral, periodically disturbed
forests. Thus, late-seral conditions may be an
appropriate goal for some landscape units, but not for
others, depending on one's management objectives. In
many climatically dry forests, the natural forest
structure is uneven-aged with a multilayered canopy.
Maintenance of this structure seems to be a sound
objective, and may even be necessary to maintain the
integrity of the forest in such climatic areas.

In the debate over old growth, there is often the
implicit assumption that one can classify forests very
simply as “old-growth” or “not old-growth.”
Definitions have been advanced as to which forest
conditions qualify as old growth, and these have been
used to decide which forests are candidates for
possible old-growth “protected area” status. Early in
this debate it was realized that an old-growth/not old-
growth approach can lead to the rejection of many old
and magnificent forests as potential reserves, because
they lack several of the key characteristics in the old-
growth definition. There was also the realization that
mature, late-seral stage forests in different ecological
zones, or the oldest forests that occur in disturbance-
driven forests, require different definitions of what
their old-growth condition is. The “archetypal”
definition of old growth developed in the Pacific
Northwest U.S. states is not appropriate, without
modification, for all forests. This led to the useful
concept of an “old-growthness index” (OGI). Forests
are scored on a list of old-growth attributes, and the
scores summed to give an index of old-growthness.

If one accepts the OGI approach to oldgrowth
definition, it becomes possible to manage forests to
achieve any desired index of old-growthness,
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according to one’s management objectives. Applying
some of the concepts of “new forestry” and
“ecosystem management” from the USA permits the
retention of old-growth-like structures in managed
second growth, where this is an objective, giving
these second growth stands much higher OGI values
than in traditionally managed second growth.

Above all, management must protect biodiversity5

There is widespread concern over species loss in
tropical rainforest, caused mainly by deforestation
accompanying changes in land use from forestry to
agriculture, but also in some cases by exploitative
logging. This concern has been transferred to concern
over logging at boreal and temperate latitudes, often
with little consideration of the differences between
biodiversity issues in the tropics and at higher
latitudes. Nevertheless, there is now almost universal
acceptance that biodiversity is an issue in forest
management, and that forests should not be managed
in a way that causes the disappearance of a species
from across its range.

The difficulty with the biodiversity issue is that
there are many different measures of biodiversity, and
that almost any natural or human-caused disturbance
will benefit some species and be negative for others.
It is simply not enough to say “we must manage for
biodiversity.” More detail is required. Do we want to
increase biodiversity? If so, which measure do we
increase? Is high diversity good or bad? Do we want
any particular measure to be fixed and unchanging
over time, or do we want to “follow nature,” which in
most forests follows a pattern of change in various
biodiversity measures over time? Several measures of
biodiversity are increased in West Coast old-growth
forests when they are put under timber management,
while some are decreased. Is this good or bad? If
nature causes change in biodiversity over time, is this
good or bad? If management-induced changes are
similar to natural changes, does this make
management-induced change acceptable? Clearly,
there are many questions to be resolved in the
biodiversity debate.

A difficulty with the “follow nature” approach,
which in many ways has much to commend it, is that
rarely are two natural disturbances the same
ecosystem type. Nature creates disturbances that
range from complete loss of seral or even ecosystem
integrity, to disturbances that produce very little
change in ecosystem function, structure, biodiversity
and other attributes. Which of the many intensities,

types and frequencies of natural disturbance and
change should we emulate? Does nature “get it
wrong” when seral or ecosystem integrity and
biodiversity are altered by natural processes? Can we
define some natural disturbances as “nature getting it
right,” and emulate these in our resource
management? I believe that the historical range of
conditions that nature creates in a particular
ecosystem type in a particular zone, or in a particular
landscape, and the frequency and scale of the
disturbance that causes the change, provides a guide
for the design of our management strategies.
However, to achieve our management objectives, I
also believe that we will decide not to emulate some
of nature’s patterns, frequencies and intensities of
disturbance. Thus, consideration of nature’s patterns
and processes is important, but it cannot tell us
exactly how our forests should be managed.

Concern about biodiversity has generally
supported the idea of sustaining or increasing it; now
some groups are against logging temperate old growth
because it would increase some measures of
biodiversity above what we believe to be the
historical levels for that “ancient” forest. Clearly,
explicit biodiversity goals must be set that go beyond
issues of single species, such as the northern spotted
owl.

The various measures of forest biodiversity
include the following.
Stand-level biodiversity (alpha diversity):
• within-species genetic diversity;
• species "richness" (the number of species);
• species evenness (the relative abundance of the

different species); and
• structural diversity (number of canopy layers,

canopy length, frequency and size of canopy gaps,
snags and coarse woody debris. Coarse woody
debris (CWD) is identified by some as a key
habitat feature, but recent research suggests that in
many forests, stumps and roots may be as
important or more important for some ecological
functions than decaying logs, so the issue is more
complex than simply the abundance of the latter).

Landscape-level biodiversity (beta diversity):
• variation in genetic make-up, species richness and

evenness, and stand structure across the
landscape. This may reflect either ecological
diversity across the landscape or the history of
landscape disturbance and successional recovery.
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Temporal biodiversity:
• variation in both alpha and beta measures of

biodiversity over time as a result of disturbance
and successional recovery.

Ecological or ecosystem diversity:
• the spatial variation in the physical and chemical

characteristics of the landscape: climate, geology,
soil and topography. Ecological diversity is the
framework within which biodiversity develops
due to the interaction between disturbance and
processes of successional recovery. Ecological
diversity is essentially unaffected by ecologically
based forest management.
Forest management should first identify ecological

diversity through ecological site classification and
mapping. It should then set objectives for desired
temporal patterns of biodiversity for each of the
ecosystem units that have been identified. Within this
space-time framework, specific landscape patterns
and stand-level biodiversity objectives should be
established. Genetic diversity must also be protected
at both the stand and landscape scales. Only when this
is done should we expect to achieve society's
biodiversity goals, and a balance between biodiversity
and the other values of the forest.

A Paradigm for The Future
Alvin Toffler, the American futurist, noted that

when the institutions that serve society change more
slowly than society’s expectations of those
institutions, we have “future shock.”

Forestry in Canada and many other parts of the
world is facing “future shock.” Forestry is the art,
science and business of managing forests to sustain a
balance of values, goods and services desired by the
land owner. Therefore, by definition, forestry must
change as the “owners” of the public forest (the
public), and of the global environment of which all
forests are an important part, change their
expectations and desires. However, with the recent
escalation in the rate of change in these expectations,
coupled with the long time scale of forestry and the
inertia in both government regulations and forest
industry practices with respect to change, forestry has
lagged behind the evolution of public attitudes and
expectations. Future shock in forestry lies behind
much of the recent conflict over how forests are
managed.

Although forestry has an absolute obligation to
change as public attitudes change, there is a parallel
responsibility to resist suggested changes that,

according to the knowledge and experience of
foresters, are inconsistent with the long-term vision
that the public has for its forests. For example, old
unmanaged western hemlock forests in the coastal
western hemlock (CWH) biogeoclimatic zone of B.C.
characteristically have significant infections of dwarf
mistletoe. In the past, large-scale stand-destroying
fires in the drier subzones of CWH have replaced the
hemlock with Douglas-fir every few centuries. This
has resulted in the development of largely mistletoe-
free second growth hemlock beneath a Douglas-fir
overstorey, and maintained a moderate diversity of
tree species in the forest, including seral hardwood
species. With fire suppression, the mistletoe gradually
spreads through the new forest from surviving
infected trees, and the multi-species, relatively even-
aged fire-origin forest is slowly replaced on many
sites by uneven-aged monoculture hemlock forest
unless a new stand-replacing disturbance, such as
clearcutting, occurs. Partial harvesting of such
disturbance-driven forests can lead to reduced tree
species diversity and a greatly increased incidence of
stem-deforming mistletoe infection.

If society wants to bequeath to their great, great,
great grandchildren a forest of species composition,
structure, diversity, health and productivity similar to
that which we inherited from the historical regimes of
natural disturbance, we have an obligation to replace
the ecological effects of the disturbances that we now
prevent by creating appropriate harvesting-caused
disturbance effects.

Given this dual responsibility to change in
response to changes in public opinion, but to resist
“inappropriate” change, I offer the following thoughts
on how to achieve our vision for the future of forestry
in Canada. These thoughts collectively constitute a
possible basis for a future paradigm.

There must be an ecological classification of the
forest

There can be no vision for the future of our
forests, and no ecologically based land allocation
strategy, until the ecological variability (the
ecological diversity) of our forests has been
recognized and described. We cannot formulate a
rational conservation strategy (e.g., a network of
ecological reserves based on a “gap analysis”) until
we know what it is that we are trying to conserve, and
where variations in resource values are located across
the country. The biogeoclimatic classification system
provides an excellent foundation for the classification
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of diverse forest resource values in B.C., and
analogous systems exist, are being developed, or
should be developed in other provinces. The process
of ecosystem inventory and classification must be
completed for the whole country.

The land-use objectives and the desired future state
of the forests must be made explicit

Although it is unreasonable to expect that land-use
decisions will ever be completely fixed and
unchanging, the time has come to make a long-term
commitment concerning what forest lands will be
used for. The Commission on Resources and
Environment (CORE) is presently formulating a land-
use strategy for B.C., dividing forest land between
wilderness, parks, “special management” zones, and
the “working forest”; a long-overdue project. The new
B.C. Forest Practices Code addresses forestry
practices for the working forest, but fails to articulate
what the forest landscape, and particular types of
forest within this landscape, should look like at
various times in the future. In the absence of this
future vision it is unlikely that the code will achieve
the results the public expects from it. Without a
vision, the code becomes analogous to a technical
building code without an architectural plan as to what
the completed building project should be like. The
building may satisfy the code, but fail to satisfy the
neighbors’ expectations for aesthetics and the
architectural character of the neighbourhood. Building
codes without a vision for what kind of town or city
you want to pass on to future generations are destined
to disappoint.

The intensity of forest management must be zoned
Land-use planning must go beyond the level

undertaken by the B.C. CORE process. Within the
working forest, decisions must be made about the type
of forestry that is to be practiced: intense vs.
extensive.

The spotted owl/wilderness controversy in the
U.S. Pacific Northwest resulted in part from the
differences in forest structure, composition and
wildlife values, at both the stand and landscape level,
between unmanaged old growth on public forest lands
and intensively managed high-yield timber plantations
on private forest land, and the public’s belief that all
forests in the former would eventually become like
the latter. “New Forestry” was suggested by Jerry
Franklin as an alternative to setting aside vast old-
growth reserves to protect “old-growth dependent”

wildlife species. Management of most of the
landscape to retain “old-growth structures,” such as
snags, wildlife trees, and CWD, reduces the need for
large reserves by ensuring that these “biological
legacies” are passed on from rotation to rotation
across the whole landscape. Franklin advocated a
form of extensive management as the alternative to
very extensive reserves and intensive management on
the remaining forest.

I believe a different approach is appropriate for
Canada. Once the network of ecological, wildlife and
park reserves has been created to satisfy the 12%
protected area commitment of the federal government,
the remaining commercial forest land should be
divided, between areas used for intensive
management (primarily for wood products), and areas
managed extensively. The latter should incorporate
landscape patterns and stand structures that mimic
those features of natural unmanaged landscapes that
are necessary to achieve specific objectives for
wildlife, watershed and other land values. Timber
supply increases from the intensively managed areas
would compensate for the reduction in timber supply
due to the creation of new protected area reserves, and
for the reduced supply from areas managed to retain
specific structures and landscape patterns. Sufficient
area of appropriate site productivity should be
allocated to intensive forestry to achieve this
compensation.

The designation of overall land use and the
zonation of the intensity of management within the
commercial forest should be closely related. In a
forest-industry-based export-driven economy such as
that of B.C., it is unlikely that society will dedicate
enough of its landscapes to “protected areas” to
satisfy all concerns about wildlife, endangered
species, and biodiversity. Extensive management
across much of the landscape that addresses these
concerns is seen by many as ultimately a better
conservation strategy than fighting for significant
further increases in protected areas (as occurred in
Oregon and Washington), with all the social and
economic problems that result. Careful analysis of the
conservation, social and economic tradeoffs between
these different strategies is needed.

Ecosystem management must replace timber
management

The focus of management during the
“administrative” stage of forestry has generally been
on strategic and industrial supplies of timber, as it was
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during the preforestry exploitation stage. The
ecologically based forestry paradigm has generally
included management for a wider range of values, but
has usually had a strong silvicultural bias. The
paradigm that is developing for the social stage of
forestry that we are now entering includes a much
wider range of values. It is clear that this paradigm is
centered on managing forests as ecosystems rather
than mainly as timber resources, important though this
value is and, I believe, “always” will be. But what
does “ecosystem management” really mean? Is it just
another “buzzword” in the ongoing forestry-
environment debate?

Ecosystem management require that we recognize
forests for what they are: ecosystems. Forest
ecosystems are ecological systems that exhibit the
following attributes.

Structure:
• plants, animals, microbes, geological substrate

(soil), and atmosphere (climatic variables). Trees
are the dominant plants.

Function:
• capture of solar energy as plant biomass, and its

conversion to animal and microbial biomass to
give ecosystems a “trophic” structure;

• circulation of nutrients to accomplish energy
capture, storage and transfers; and

• regulation of hydrological cycles.
Complexity:
• ecosystems have many components and processes,

many of which are interconnected and
interdependent. Events and conditions in
ecosystems are multiply determined; there are few
simple causal relationships, which renders
prediction of future states of the ecosystem, and
response to disturbance, difficult in the absence of
detailed knowledge of ecosystem structure and
function, or experience, or both.

Change:
• all ecosystems are undergoing continual change as

a result of external disturbances and the
ecosystem’s internal processes of autogenic
succession that lead to recovery from disturbance.
Sustainable forest management requires that

policies, regulations and practices respect these
ecosystem attributes and how they vary spatially
across the local landscape and from one region to
another.

Ecosystem management is simply forest
management that respects the ecological

characteristics of local forest ecosystems and forested
landscapes. As such, it is no different from the
ecologically based stage of forestry discussed earlier.
The emergence of ecosystem management as a new
paradigm for U.S. forestry reflects public pressure to
move from the administrative stage to the social stage
of forestry, and the realization that unless the social
forestry paradigm is soundly based in the sciences of
forest ecology and landscape ecology, it is unlikely to
be successful.

There is a growing recognition that positions
taken by some activist environmentalist groups
against forestry practices like clearcutting ignore the
known ecology of our forests, the role of disturbance
in this ecology, and the variation in these
characteristics from region to region. Banning
clearcutting, and its replacement everywhere by
selective or selection harvesting, is as
environmentally naive as applying clearcutting
everywhere. As society seeks a “mid-course
correction” in forestry to prevent the continued use of
inappropriate practices, it must resist the temptation
to “push the tiller hard over.” The pendulum in
forestry must not be allowed to swing from one
mistaken extreme to another mistaken extreme. My
interpretation of the ecosystem management
movement is that it represents an attempt to inject
scientific rationality into what had become a
scientifically irrational debate. Changes in forestry
must be guided by our current knowledge of the
ecology and sociology of the values we seek to
sustain over the long term, and not by preconceived
biases, whether these be industrial, bureaucratic,
economic, social, scientific or “environmental” in
origin.

Forests must be managed under the “ecological
rotation concept” 

Disturbance is a natural part of forest ecosystems
(Attiwill 1994a,b). Some of the consequences of the
failure of forest management to duplicate the effects
of natural disturbance have already been mentioned.
Sometimes the failure is caused by not enough
disturbance. Sometimes it is caused by too much.
Other times, the disturbance may be appropriate if it
is applied at a natural frequency, but may be
excessive at the frequency anticipated by the desired
rotation length in the managed forest.

Retaining disturbance in managed forests is a vital
part of sustainable forest management. However, the
combination of disturbance intensity, disturbance
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scale, and the character of the disturbance must be
matched to the resilience of the ecosystem in
question, and the desired long-term state of that
ecosystem. To sustain a given ecological condition, a
given ecosystem must receive less disturbance if the
disturbance is frequent, than the level of disturbance
that is acceptable if the disturbance is infrequent. One
cannot, therefore, judge the acceptability of a given
disturbance without also knowing how frequently the
disturbance will be applied, the rate at which the
ecosystem will recover, and what condition you want
the ecosystem to recover to.

The time required for an ecosystem, or particular
ecosystem value, to return to some desired condition
following a particular scale and intensity of
disturbance is called the “ecological rotation”
(Kimmins 1974). This issue is best explored with the
use of ecosystem management simulation models,
such as FORECAST (Kimmins and Scoullar 1994).

Forestry must abandon the “administrative” paradigm
and move to the social stage of forestry

Social forestry is the balance between ecological,
cultural, social, economic and managerial
considerations, and the ultimate in “forest
environmentalism.” Ecosystem management, while
necessary, is not sufficient for the achievement of
sustainable multiresource forest management. The
ecological considerations that embody the ecosystem
management paradigm do not adequately consider the
role of forests in the cultural and social fabric of the
different societies that make up Canada. They do not
address the economic and social costs and benefits
associated with an eco-centric approach to forest
management. Public participation in planning
forestry, aesthetic and spiritual values, and the
relative “environmental friendliness” of wood
products in comparison with alternative raw materials
are among the list of important additional questions
that should be addressed.

Forest environmentalism is concerned with
achieving a balance between all these values; a
balance that will vary in different parts of Canada and
different locations within local forest landscapes. The
public’s interpretation of “environmentalism” has
become confused in many cases with fundamentalist
belief systems about nature (“green religion”), and
this has distorted the forestry-environment debate
(Kimmins 1993). Environmentalism to me is the
balance between social, cultural and ecological
considerations.

Defined in this way, environmentalism should
become the foundation for the social stage of the
evolution of forestry.

In suggesting that we move directly from the old
“administrative” paradigm to the emerging “social
stage” paradigm, I am not suggesting, of course, that
we ignore the absolute need for forestry to have a
sound ecological foundation. Just as a house will not
fulfill its functional role without an adequate
foundation, forestry will fail to satisfy society’s
expectations without a sound ecological foundation.
However, a good foundation does not guarantee a
good house, and similarly, an ecological foundation
will not guarantee, on its own, that forestry will
sustain all of the values desired by society.

Implications of changing paradigms for Canada’s
timber supply

During the exploitation phase, Canada’s timber
supply was limited mainly by the availability of
capital, people, access, transportation and harvesting
technology. As we moved into the “administrative”
phase, regulations on the rate of cut were imposed.
Initially, allowable cuts were much lower than today
because of technological and market limitations on
access, on the size of log that could be used, and on
the species and wood quality that could be marketed.

Over the decades, allowable cuts have steadily
increased as additional species, smaller logs, and
more remote and inaccessible forests could be
reached. Allowable cuts at this stage reflected mainly
the existing operable volume of commercial species
(mature and old growth), the rate at which new
volume became operable (reflecting rates of tree
growth and stand development), and the risks of loss
before the volume could be harvested. There were
relatively few constraints that reflected non-timber
resource values, such as wildlife habitat and
aesthetics, and the need to protect soils, slope
stability, and streams. With tree mortality from fire,
insects and disease driving the rate of harvest in many
places, the result was rates of harvest that many
believe were nonsustainable. The overcutting was
exacerbated in some ecological zones by rotations that
were too short, because experience of regeneration
and regrowth rates in more favourable growing
environments were uncritically extrapolated to
ecological zones with much slower rates of forest
growth.

With the emergence of an eco-centric paradigm
for forestry, all of this has changed. There are more
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extensive stream protection reserves, more wildlife
reserves, more parks, wilderness areas and ecological
reserves, green-up restrictions that limit the harvest of
adjacent areas until the new forest has re-established
environmental control of the harvested areas, and new
rules about the landscape pattern of logging.
Collectively, these are resulting in significant
reductions in one or more of: area of commercial
forest, harvestable volume, and operable volume.
Retention of wildlife trees and trees to supply future
snags, streamside trees for CWD input into streams,
and leaving commercially valuable logs to provide a
future supply of terrestrial CWD contribute to the
reduction in timber supply. The rate of timber harvest
under these new management objectives will drop
significantly unless forest growth rates can be raised
enough in intensively managed areas to compensate.

The desire to sustain log supply in the face of
these supply constraints will create pressure to
shorten rotations, to reduce losses to fire, insects and
disease (i.e., apply traditional criteria of forest
health), to do commercial thinning and use whole-tree
harvesting, and to apply fertilizers or biological
strategies (e.g., nitrogen-fixers) to sustain or
accelerate growth. Many of these practices would
conflict with the desire for a “more natural”
management, with more retention of snags, wildlife
trees, and coarse woody debris, and would
presumably be restricted largely to intensively
managed areas.

Clearly, difficult choices will have to be made in
defining the acceptable balance between maintaining
the ecological conditions implied by the emerging
eco-centric paradigm, and maintaining the
employment, raw materials, economic wealth, and
associated social services and values that we have
come to depend on from Canada’s forests. It is far
from clear how these choices will be made, and
exactly what Canadians will finally decide the
paradigm for the future of forest management should
be.

I just hope that in making the decisions, policy
makers will base them on a sound understanding of
the ecology of the ecosystem values they decide to
sustain, and of the social and cultural benefits and
costs that will result.
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World trends and Canadian forest
policy: Exploring the influence of
consumers, environmental group
activity, international trade rules
and world forestry negotiations1

Steven Bernstein and Benjamin Cashore

Introduction
Canadian forest policy has come under intense

and sustained international scrutiny in the last decade
as concerns about the forest environment increased
dramatically in western industrialized countries. This
paper assesses the impact of these international
pressures by exploring the ways in which organized
interests (transnational environmental groups, buyers
groups and consumers), international rules/institutions
and ideas/norms have helped to shape Canadian forest
policy. The varying degrees of influence each of these
international forces exert are determined partly by the
policy arenas with which they interact. We focus on
three policy areas to illustrate this point: the Canada-
US softwood lumber dispute, international forest
negotiations, and international forest certification
efforts. First, we make an important distinction
between the effects of “globalization” and
“internationalization” to put these influences in
context.

Globalization and Internationalization
Following Doern et al. (1996:2),

“internationalization” is defined as the phenomenon
whereby policies within domestic jurisdictions face
increased scrutiny and participation from actors
and/or institutions outside of those jurisdictions. We
restrict the definition of globalization to structural
economic factors, mainly “rising levels of trade,
finance and foreign direct investment (FDI) (Berger
1996:9).” Globalization is often thought to affect
domestic politics, institutions and policy outputs by
putting downward pressure on “wages, working
conditions . . . or environmental protection,” causing
companies to move to countries with lower wages,
taxes, and regulations (Berger 1996:12). Certainly the
Canadian forest sector, as the world’s largest exporter
of forest products and recipient of a significant degree

of foreign direct investment, can be considered
“globalized.” The forest sector also makes the largest
single contribution to Canada’s balance of payments
surplus, contributing $2.1 billion in 1997 to provincial
coffers in the form of resource rents (Natural
Resources Canada 1997). Yet, globalization did not
produce the predicted effects in the last ten years.
Instead. Canada experienced an upward movement in
environmental regulations and forest stewardship
policies. Examples include British Columbia’s Forest
Practices Code Act, provincial protected area
programs, the National Forest Sector Strategy’s
Sustainable Forestry Principles, forest certification
efforts, and MacMillan Bloedel’s announcement to
phase out clearcutting on old-growth forests.

We argue that whereas globalization clearly
affected the way international forces shaped Canadian
forest policy, the direct source of those pressures
came instead from factors we group under
internationalization. Pressures affecting Canadian
forest management and forest policy came not from
the market per se, but from international rules,
organizations and transnational and domestic
environmental groups. For example, environmental
groups used the market by targeting consumers and
organizing buyers groups. Thus, globalization played
an enabling role to internationalization because the
international pressure came largely from boycott
threats and import duties, neither of which would
have been effective without a globalized Canadian
forest sector. Internationalization, not globalization,
determined the direction these pressures pushed,
reversing globalization’s predicted downward effects.

The Softwood Lumber Dispute
Since 1982, Canada and the United States have

been involved in an unrelenting dispute over
Canadian exports of softwood lumber. A claim by US
forest companies that Canadian provinces subsidize
their forest industries by charging below market
prices (stumpage rates) for the rights to harvest
provincially-owned timber lies at the heart of the
dispute. This belief led US forest companies to launch
three different countervail proceedings under US
trade law in 1982, 1986 and 1991.

In 1983, the US Commerce Department’s
International Trade Administration (ITA) ruled that
Canadian provinces were not providing a subsidy, but
reversed its decision three years later, preliminarily
finding that a subsidy did exist (Horlick and Oliver
1989). The 1986 ruling set off a series of debates in
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Canada about resource subsidies, and gave credibility
and influence to those who had long demanded that
the forest industry pay more for the right to harvest
publicly-owned timber (Cashore 1997a). The 1986
ruling also set the stage for “compromise agreements”
whereby the US would abandon counter proceedings
if Canada would agree to “voluntary export restraints”
(VERs). In 1986, Canada and the US signed a VER
known as the “Memorandum of Understanding”
(MOU) under which Canada agreed to impose an
export tax on its softwood lumber. This agreement
meant that monies collected from the tax would go to
provincial coffers instead of the US treasury.

The Canadian government cancelled the MOU in
1991, after key provinces raised their stumpage fees.
This sparked the third countervail determination.
Once again the ITA found that provinces did
subsidize their forest industries and the International
Trade Commission (ITC) ruled this subsidy injured
US producers. An import tax was imposed on
Canadian lumber imports from British Columbia,
Alberta, Ontario and Quebec. Canada immediately
appealed these rulings to bi-national panels under the
Canada-US Free Trade Agreement dispute resolution
procedures. The panels eventually ruled that the ITA
and ITC lacked adequate information to support their
rulings. The US subsequently dropped the import tax
and refunded monies already collected. Members of
Congress argued, however, that the panels
misunderstood US trade law. They quickly modified
the law to remove the likelihood that Canada would
win any future appeals. This set the stage for a fourth
countervail, which Canada avoided by accepting
another VER. The new Canada-US Softwood Lumber
Agreement (SLA) committed Canada to a system of
“quotas” for lumber headed to the US market, with
exports above the quota subject to an export tax.

Effects on Canadian Forest Policy
Throughout these developments, a debate raged in

Canada about the level of stumpage rates the four
main lumber exporting provinces (British Columbia,
Alberta, Quebec and Ontario) charged their forest
companies to harvest provincially-owned forest land.
The debate was most heated in British Columbia,
where softwood lumber exports to the US outnumber
exports from all other provinces combined. In the
mid-1980s, the balance of power began to shift in
favour of those who argued that forest companies did
not pay a fair price for publicly-owned timber, as
cash-strapped provincial governments saw higher

stumpage fees as an opportunity to solve their
budgetary problems (Cashore 1997a; Groen 1994).
This paved the way for “structural” increases in
British Columbia’s provincial stumpage fees in 1987
and 1994.

By the 1990s, the debate in both countries took on
an environmental flavour. The US lumber lobby,
which raised this issue with members of Congress,
criticized Canadian provinces’ environmental forestry
records. The US industry argued that Canadian forest
companies were not subject to the same
environmental restrictions they now faced on US
national forest lands.2 The Softwood Lumber
Agreement also increased attention to environmental
forestry policy, as Canadian environmental groups
saw the SLA’s non-derogation clause as a tool with
which to challenge efforts to streamline British
Columbia’s Forest Practices Code (Hamilton 1997;
Schreiner and Morton 1997).

British Columbia and Canadian forest policy has
shown instances of resilience and acquiescence to
these US trade pressures. On one hand, Canadian
stumpage rates increased in response to US pressure,
moving stumpage fees higher. In fact, many now
argue that BC’s rates are above market value, much
higher than many in the US and in Eastern Canada.
On the other hand, the policy instrument for deciding
stumpage fees in key exporting provinces remains
government-driven rather than market driven, and the
underlying form of harvesting remains long-term
forest licences (tenure agreements).3 The softwood
dispute reveals that Canadian provinces will use these
international pressures to force their own policy
agendas, whether designed to increase stumpage
charges or introduce sweeping changes to existing
forestry policy. As long as Canadian provinces
maintain a non-market system for calculating resource
rents and as long as Canadian softwood lumber
exports to the US remain at current levels, the
softwood trade dispute will persist. Federal and
provincial governments will continue to use the
dispute in the political arena as a way of charging US
“harassment,” and astute governments and organized
interests will use these pressures to help develop and
implement their own policy agendas.

International Institutions and Forestry
Because few formal rules apply, international

institutions do not influence the forest sector as
directly as trade policy does. However, the
international norms and networks that have developed
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since the late 1980s exert significant pressures on
Canadian forest policy development. We can trace
these pressures back to the 1980s, when Northern
countries and environmentalists focused their
attention on tropical deforestation. This pressure
helped secure the inclusion of a mandate to conserve
tropical forests and their genetic resources in the
International Tropical Timber Agreement (ITTA) of
1983, and its highest decision-making body, the
International Tropical Timber Organization (ITTO),
even though their primary mandate remained the
regulation of trade in tropical timber) (Humphreys
1996:233). Then, in 1990, tropical limber producer
countries adopted Target 2000—the date by which
tropical timber traded internationally should come
from “sustainable” sources. After prolonged
negotiations on a successor agreement (the ITTA
1994), consumer countries, including Canada, pledged
to manage their own forests sustainably by the year
2000, but outside the context of the ITTO. They
reasoned that a pledge within the ITTO would
undermine the prospects for a global forest
convention, which they wanted to be much broader
than the trade-focused ITTA.

Interest in a global forest convention took shape in
the lead-up to the 1992 Earth Summit in Rio de
Janeiro. Canada became one of its strongest
proponents, and made negotiation of a convention a
major goal of the international plank of Canada’s
National Forest Strategy for 1998-2003.4 Such a
convention would provide Canadian producers and
governments with a stable set of rules to guide trade
in forest products, ensure access to markets, and
would spell out commitments for forest management.
However, the G-77/China bloc remained suspicious of
Northern intentions on several fronts and refused at
The Earth Summit to even consider a binding
agreement. Sovereignty was a key stumbling block, as
were trade-related issues. Northern states, such as the
United States and Canada, argued for a “global
responsibility” approach, while Malaysia and India
argued for “sovereign discretion.” They feared
Northern states would dictate how forests within the
jurisdiction of Southern states should be managed
(Porter and Brown 1996:126). Developing countries
were also concerned about inadequate financial and
technology transfer commitments from the North that
they argued were required to aid the South in its
sustainability obligations (Humphreys 1996; Porter
and Brown 1996:115-129; Williams 1993).

What resulted instead of a global forest
convention was a “Non-legally binding authoritative
statement of principles for global consensus on the
management, conservation and sustainable
development of all types of forests,” known as the
“forest principles (IDRC 1993).” Although non-
binding, the agreement is important for its support for
principles of biodiversity and the maintenance of
ecological processes, and for recognizing the role of
forests as fulfilling economic and social needs.
However, as the title suggests, the contradictory
nature of some of these goals was left unresolved.

Despite various attempts since 1992 to
reinvigorate movement toward a convention, all have
failed. A variety of narrower and/or regional
initiatives have taken shape since 1992 in its place.
New initiatives include the Montreal Process on
creating criteria and indicators (C&I) for the
conservation and sustainable development of
temperate and boreal forests, the Helsinki Process on
protecting forests in Europe (which includes a C&I
process), negotiations toward a successor to the
ITTA, initiatives on labelling and certification
schemes, and a number of expert and governmental
forestry workshops.5

Effects on Forest Policy in Canada
Owing to non-binding and weak international

rules, the indirect influence of norms and ideas
generated by international institutions and negotiation
processes affect Canadian forest policy more than
direct regulation. For example, the 12 per cent land
protection commitment of BC’s Protected Area
Strategy comes from the 1987 World Commission on
Environment and Development report’s (1987:Ch.6)
call for a tripling of the world’s protected areas from
the then current 4 per cent. The “Statement of Forest
Principles” and 1992 Convention on Biological
Diversity also influenced the norms embodied in BC’s
Forest Practice Code’s biodiversity guidelines.
Related concepts such as “ecosystem management”
became the forest management system embraced in
BC’s Clayoquot Sound, whose slated logging had
come under international criticism in 1993 (Scientific
Panel for Sustainable Forest Practices in Clayoquot
Sound 1994).

At the national level, the Canadian Council of
Forest Minister’s National Forest Strategy: 1998-
2003 was also clearly influenced by international
developments. The report notes that the development
of the National Forest Sector Strategy was
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“instrumental to Canadian representations at the 1992
United Nations Conference on the Environment and
Development (UNCED)” and that this allowed
Canada to argue in the international sphere that it was
a leader in sustainable forest management (Canadian
Council of Forest Ministers 1998:3).  The latest report
also focuses Canadian forest policy on the “forest
ecosystem,” something absent in its 1987 National
Forest Sector Strategy. The 1998 report
acknowledges that the Brundtland Commission and
the emergence of other international norms caused the
council to consider the forest ecosystem and social,
cultural forest values alongside economic ones
(Canadian Council of Forest Ministers 1998:2).

Owing to increased international awareness,
transnational environmental groups have used BC’s
dependence on foreign markets to launch well-
publicized boycott campaigns, first aimed at
Clayoquot Sound, but later expanded to other regions
of BC (Canadian Press 1998; Greenpeace Canada,
Greenpeace  International, and Greenpeace San
Francisco 1997). These pressures influenced BC
policy change by aiding the BC government of the
early- to mid-1990s to carry out its forest practices
and land use reforms, despite resistance from
powerful domestic interests.6 Environmental groups
could claim some success in their efforts to use the
marketplace to force policy change.

Like the softwood lumber dispute, international
forces not only affect forest practices through direct
domestic policy changes, but may facilitate
government and organized interests to initiate and
implement their own agendas. 

The Marketplace
Following the failure to achieve a binding

international forestry convention, environmental
groups realized that by directly influencing the private
sector they could more quickly and perhaps more
effectively achieve sustainable forestry. Groups took a
dual track approach: to continue the traditional but
negative boycott efforts to force companies to change
forest practices and/or purchasing habits by leading
consumers away from these products; but also to
launch a proactive certification scheme with the goal
of leading consumers toward purchasing wood
products harvested in an environmentally-friendly
manner.

The most important initiative was the formation of
the Forest Stewardship Council (FSC) in 1993,
headquartered in Oaxaca, Mexico (Hansen 1998:19).

Spearheaded by the World Wide Fund for Nature
(WWF), FSC accredits organizations (certifiers) that
must perform evaluations to see if a company’s forest
operation match ten established principles and
criteria. More specific regional standards are then
developed based on these broader principles. To date,
FSC has accredited certification companies based in
the United Kingdom, the Netherlands and the United
States. The Silva Forest Foundation of BC is in the
process of becoming FSC-certified (regional
standards must still be developed), the Maritimes FSC
standards process is close to completion, and a
Canadian Working Group of the Forest Stewardship
Council also exists (Drescher 1998).

Forest industry companies and associations in
Canada began to develop their own “system-based”
sustainable forestry initiatives in response to FSC’s
emphasis on environmental performance.7 Critics
argue that these industry processes are less effective
because they focus on process, rather than
performance, and because they involve industry
associations certifying their own members rather than
third parties (Gale and Burda 1997; Hansen 1998).
Only the FSC process has the ultimate goal of
providing an “eco-label” at the consumer level.

The future of certification is uncertain. While
public opinion polls indicate that a large share of
consumers are willing to pay a premium for certified
wood products (Gale and Burda 1997: 430-431), the
limited empirical data on consumer behaviour is less
clear. Some companies report that they can obtain
price premiums with certified wood, but not on a
consistent basis (Hansen 1998:22). However, some
companies embrace certification less for a price
premium and more as a marketing technique to
differentiate themselves from other companies. The
goal of corporate differentiation may explain the
success of the World Wide Fund for Nature in
organizing the creation of buyers’ groups in the UK,
Holland, Belgium, Austria, and the United States
(Hansen 1998).

Firm-level product differentiation goals may result
in the increased use of FSC and other certification
schemes. Recently, Canadian forest giant MacMillan
Bloedel moved from a target of Greenpeace boycotts
to a Greenpeace suitor, promising to halt clearcutting
in old growth forests and to begin the process of FSC
and CSA certification. Transnational environmental
groups’ end run around international discussions
appeared to produce concrete results in this case.
BC’s Interfor, another target of transnational groups’
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boycott efforts, announced that it, too, wished to
produce FSC-certified wood.8

These various certification schemes also provoked
responses from federal and provincial governments,
who have jointly outlined twelve principles they argue
must be taken into account in any certification
processes.9 Governments appear well aware that the
appeal of certification as a solution to sustainable
forestry stems precisely from its potential to bypass
the sovereignty issue internationally and opposition to
regulation domestically by operating in the
marketplace independent of government regulation.
Here, the authority rests with the power of buyers’
groups and ultimately the consumer. Whether
certification will always lead to “sustainably
managed” forests10 and whether a conflict will
develop between certification and the criteria and
indicators process noted above remains unclear. What
is clear is that these international efforts have
provoked responses by large forest companies in
Canada.

Conclusion
While globalization enabled international forces to

exert pressure on Canadian forest policy and
management practices, the cause of this pressure did
not come from the market itself, but from the more
recent phenomenon of internationalization. The
globalization/ internationalization distinction allowed
us to explore how Canadian forest policy faces
increased international scrutiny from Canada-US
forest trade disputes, international sustainable forestry
initiatives, and international environmental groups
boycott and certification campaigns, which have
introduced the consumer as an important influence on
Canadian forest policy.

The cumulative impact of these pressures on
Canadian forest management and policy are mixed.
The fundamental nature of the long-term “tenure
system,” which grants companies long term
harvesting rights in return for “sustainable forest man-
agement,” and the accompanying government-set
stumpage rates has not changed, despite ongoing
pressure from US forest companies to have Canadian
provinces adopt a US-style competitive bidding
system. The explanation for this policy rigidity is the
“policy legacy” tenure systems create, with com-
munities, revenues, and forest jobs becoming
dependent on the existing forest management system.
However, the softwood dispute has resulted in higher
stumpage fees, most notably in British Columbia—the

key target of US forest companies. We also found that
short-term agreements to resolve the Canada-US
softwood lumber dispute actually limited the BC
government’s ability to reduce stumpage rates and
made the province ponder the consequences of its
efforts to streamline the Forest Practices Code.

Owing to the lack of an international forestry
convention, international forestry agreements and
processes have even less direct impact on Canadian
forest management practices and policy. However, the
norms and ideas raised in international forums affect
the range of policy ideas considered and implemented
by provincial and national governments.
Environmental groups’ interaction also increased
through their participation in international processes.
As a result, environmental groups were better able to
organize boycott and certification efforts, both of
which affected public and corporate Canadian forest
policy.

Given the increasing complexity and
fragmentation of international sustainable forestry
issues it is difficult to predict the future direction of
international forest policy. One thing appears certain:
given Canada’s dependence on world forest trade,
Canadian forest policy will continue to come under
international scrutiny. If Canada wants to shape and
direct the type of pressure if faces, it must vigorously
participate and be proactive in international
discussions. The importance of the forest sector to
Canada’s economy, and its dependence on foreign
markets for its products, make it unlikely that
Canadian forest policy can operate independently of
international pressures.
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1. Based on a presentation to the 90th Annual General

Meeting of the Canadian Institute of Forestry. 5 October
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2. Cashore (1997a) These arguments were made in
order to maintain their influence in Congress. The ITA and
ITC adjucation processes cannot officially take
environmental issues into account.

3. Large forest companies were given long-term rights
to harvest a particular area. In exchange, the companies
were required to manage the land on a long-term,
“sustained yield” basis. Companies were also required
under these arrangements to operate mills and create
employment.

4. See Canadian Council of Forest Ministers (1998).
For up-to-date summaries of multilateral negotiations on
forests, see, International Institute for Sustainable
Development (1988) available from their web site at
www.iisd.ca.

5. The only process to focus serious attention on a
global convention was the Intergovernmental Panel on
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Forests (IPF) in 1995, sponsored by the UN Commission
on Sustainable Development (CSD). After two years of
discussions that failed to reach consensus on a number of
key issues, the Intergovernmental Forum on Forests (IFF)
succeeded the IPF. Obstacles concerning trade, sovereignty,
and aid continue to plague IFF discussions, suggesting
progress towards a forest convention will remain slow
(IISD 1995; IISD 1998).

6. Michae1 Harcourt, former Premier of British
Columbia ( 1991-1995), personal interview.

7. The Canadian Pulp and Paper Association developed
a “Sustainable Forest Management System Standards”
under the auspices of the Canadian Standards Association
(CSA). The Alberta Forest Products Association developed
a similar forest certification process entitled Forest Care,
which has already certified Weyerhaeuser operations in
Grand Prairie. These “systems-based” approaches are
modelled after the International Standards Organization
(ISO)’s 14001 Environmental Management System.

8. Whereas CSA/ISO was trumpeted as a more viable
alternative to FSC standards, some individual forest
companies such as Weyerhaeuser Canada and Alberta
Pacific now say CSA and FSC are both potentially
attainable (personal interviews).

9. Federal-Provincial Territorial Committee of
Assistant Deputy Ministers on International Forest Issues
(1996). These principles include that any certification
system be complementary with government forest policies
be “consistent with trade law and international principles.”
A key concern is that certification might be perceived as a
“non-tariff barrier.” The Dutch government’s
announcement that it is considering only allowing certified
wood to be imported has augmented such fears.

10. The Forest Stewardship Council has attempted to
sidestep controversies over the term “sustainably-managed”
forests focusing instead on “well-managed” forests.
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Natural Resources and Societal
Prosperity: Linkages,
Opportunities, and Dangers
Daniel E. Chappelle and Henry H. Webster

Abstract
Several simple ideas are extremely important: 1) we

need both economic growth and environmental protection,
not one or the other; 2) natural resources and societal
prosperity are linked (resource materials do have to come
from somewhere); and 3) we face global markets for both
outputs and inputs. There is strong evidence that societal
prosperity has seriously stalled over the past 15 years in a
major part of North America. A number of factors
contribute to this stall. Some relate to natural resources,
particularly an urge by many to “buy it from elsewhere”
without recognizing links to balance of trade, income, and
employment; a loss in industrial competitiveness; and a lack
of federal efforts in economic development based on
natural resource lands. The alternative to better understand-
ing of these simple points will not be pleasant. We will
gradually become a poorer and more divisive society if
better understanding is not achieved.

Introduction
It is our pleasure to take part in this timely,

interesting, and noteworthy conference. The ideas
being discussed concerning raw material supply,
environmental quality, and product demand are
indeed important. How best to meet real human need
for a wide range of materials, with relatively benign
effects on the natural environment worldwide, is
obviously a crucial matter.  It is also a matter that
quite a number of competent speakers are addressing
elsewhere in this conference.

We would like to turn our attention, and yours, to
a matter ultimately at issue that is equally important.
The core of this matter is the link between resources
and societal prosperity. Possibly this is even more
important in the grand scheme of things. We will
leave that to your considered judgment.

We will discuss essentially four items during the
next few minutes: 1) some simple, important, and we
hope, widely understandable propositions concerning
resources and some major societal needs; 2) some
simple but ultimately quite persuasive evidence that
societal prosperity has stalled in a substantial portion
of North America, both in terms of increasing income
and improving its distribution, employment, and other
measures; 3) a number of diverse factors that appear
to contribute to this stall, some relating to resource 
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matters; and 4) the central need to make some simple
propositions understood.

Some simple, important, and widely
understandable propositions

Four very simple propositions are very important.
Once stated, they seem almost self-evident. But that is
a reason for stating them. What is self-evident can
also at times become nearly invisible. As at least one
wit put it, fish would probably have difficulty
discussing the properties of water.

The first proposition is that we as states or
provinces, regions, nations, and the world need both
economic development and environmental protection,
not one or the other. Significant and beneficial
economic growth and development will not long
continue in any region with a drastically degraded
environment, and effective protection of
environmental quality is not possible given population
pressures without substantial and continuing
prosperity. The simple ability to pay for
environmental protection measures is one aspect of
this essential point.

A more penetrating aspect is that poverty leads
understandably to short-term views and attitudes that
can in turn lead to harsh treatment of resources and
natural environment (people do have to eat today).
This may seem most obvious in the case of Third
World regions (as succinctly discussed, for example,
by Tietenberg (49) and The World Commission on
Environment and Development (50). It is no less true
of regions of our own country and other parts of the
developed world except in degree, once reasonable
account is taken of issues such as balance of trade,
industrial competitiveness, and means to sustain and
enhance standards of living. Both regional economic
development and protection of environmental quality
are important (as discussed, for example, at some
length by Chappelle (6)).

A second simple proposition is that natural
resources play a substantial role in societal prosperity,
either positive or negative, at different stages of
development. Examples abound, and may be most
easily seen if we look at least partially outside our
own era and location. For example, any number of
historical observers have made the point that iron ore
and timber originally made our own region, the Great
Lakes region, into a quite highly developed and
generally (though unevenly) prosperous area. The
existence of these resources led to the establishment
of key sectors of the regional economy (e.g., steel,

automobile, furniture manufacturing), which have
strongly influenced the evolving economic structure.

Evidence of the link between resources and
societal prosperity continues to this day. A careful
look at unemployment rates for portions of the Great
Lakes region clearly shows less unemployment in
places reasonably described as development centers
for both forest products and tourism enterprises than
in places that have only one or the other (7). And
places with little of either have conspicuously still
higher unemployment rates.

Societal prosperity here in the beautiful region in
which we are meeting is quite evidently linked in part
to forests, waters, fish, and activities based on these
and related resources.

Negative links can be seen clearly in poor parts of
the world, notably so in places both very poor and
extremely heavily populated. Periodic tragedies in
Bangladesh seem primarily to illustrate a very adverse
relationship between the natural environment and
population, and also important linkages with other
nearby countries, Nepal in that case. Extreme poverty
gives people essentially no choice but to risk living on
low-lying islands, etc. In parts of Peru, a reversion to
almost medieval-like conditions (with spreading
cholera, a disease of poverty) is probably in large part
caused by a decline in prosperity based on a lack of
balance between natural resources and population.
But human ingenuity (backed up with much effort and
investment) can make a great difference even in
difficult circumstances. The success of the Green
Revolution over the past two decades in helping India
feed itself more securely and consistently is a hopeful
example. 

However, in advanced industrial economies, such
as ours, linkages from the woods to consumer goods
are so complex that information media have difficulty
providing people with a realistic view of economic
structure. It has been noted that the U.S. primary
economic base has changed over the years from farm-
ing to one based on industry, to one based on services,
to the present one based on information. The rate of
change has accelerated over the years, exceeding the
rate of change in institutional structure as well as the
public's perception of current economic structure. A
consequence of this evolution of primary economic
base is a population that for the most part does not
recognize the origins of materials needed to sustain
life and its quality.

However, even though the economic base of the
nation has changed over the years, industrial sectors
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continue to be very important. O’Neill (37, p. 19), an
economist with the U.S. Bureau of the Census, found
that “with regard to the absolute levels of employment
and output, the manufacturing sector has not declined
since 1947. Employment in manufacturing, which
rose significantly between 1947 and the late 1960s,
has fluctuated around an approximately zero trend
line since then.” Also, it is very important to link
manufacturing to what we normally consider to be
service activities. According to Schmid (46, p. 55), in
1986 “approximately two out of every three people do
some form of work that helps to make or to deliver
goods to the final consumer, only about one in three
people works directly in providing services for that
final consumer.”

The inclination of such a society, when faced with
a series of environmental crises at the global scale as
well as locally, is to turn towards preservation of
natural resources as a solution. For example, currently
there is a strong movement not only against
clearcutting of timber, but of any cutting at all. All
industries involving extraction and primary
production are likely to be suspect in such a society.
The concepts of sustained yield and multiple use have
become neglected, largely because lay people do not
see wood products (or, indeed, most other resource
products) as essential to future prosperity, but they
have grown to see clean water and air as essential.
And they fear the long-run consequences of a
continually degraded environment not only on the
course of human welfare, but on human existence
itself. In our opinion, reactions to these fears have led
to a bias against economic development in natural
resource policy formation and implementation.
Economic and social realities dictate resource policies
based on a better balance between environmental
quality goals and economic goals.

A third simple proposition is that resource
materials do have to come from somewhere. This
evident fact begins to link things together. Decisions
to reduce domestic output of resource materials do
affect balance of trade and related matters. This is
best illustrated by developing countries that
commonly rely heavily on a few exportable
commodities for a large portion of their earnings.
Decisions on these matters do affect societal
prosperity if they are seriously out of balance for
extended periods.

We are not making a case for unbridled
consumption of resource materials. Strategies that
conserve resource materials (e.g., new technology,

recycling, etc.) are important and needed. An example
unrelated to forests that affects many sectors makes
this point startlingly clear. Renshaw (45) found that
U.S. per capita consumption of gasoline is 40 percent
higher than is per capita consumption in the second
highest well-off country in the list. That Canada is
second by so wide a margin and then Australia is third
(both despite still sparser overall settlement)
reinforces the point. Clearly, there is a lot of room for
conservation efforts focusing on transportation
methods and urban design and configuration.
Bringing gasoline prices in the United States closer to
those in Europe by increasing the federal tax would
probably lead to much more conservation than seen
thus far. However, given U.S. settlement patterns and
the relative unavailability of public transportation,
such a tax increase would cause much pain,
particularly among the middle and poorer income
classes. Doing something about public transportation
as is happening in quite a number of centers is an
alternative, one rooted in investment. A sense of the
choice is given by an oft-repeated statement of the
chairman of the regional metropolitan transit planning
authority for Minneapolis-St. Paul. “Do you want to
be Los Angeles or Toronto?” is the way he describes
major transit alternatives.

A forest products example possibly serves to make
the same point more emphatic for this audience. U.S.
per capita consumption1 of paper and paperboard in
1986 was 48 percent higher than in Canada and 93
percent higher than in Western Europe,2 areas of the
world which are generally thought to have similar
living standards. Further, in terms of consumption per
dollar (US) of GNP,3 the U.S. level was 18 percent
higher than Canada and also 18 percent higher than
Western Europe.

Current emphasis on recycling and materials
reclamation is a public reaction to a perception that
environmental quality is declining rapidly worldwide.
To a certain extent recycling of materials has become
a social cause, and among some people, almost a
religion. This is not to say that recycling is not
justified socially, if not economically. Residuals from
production and consumption (which collectively we
term “pollution”) have to go somewhere. In many
cases and many places the assimilative capacity of the
earth to process residuals has been seriously
overloaded to the detriment particularly of local
residents. Given the linkages and interdependencies of
environmental media (i.e., air and water), pollution
created elsewhere often has negative impacts on
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others, even distant people and natural environments.
Hence, there is strong incentive to reduce pollution
worldwide.

However, it is clear that many in our society want
to rely almost entirely on recycling and believe it
must be adequate in supplying human needs rather
than a more balanced strategy that includes improved
resource management. It does not appear feasible to
maintain even the current population size by
implementing such a strategy. Nor is retrogression to
a more primitive life style feasible for a significant
portion of the population. Clearly improved resource
management is required to produce more materials.

There is no doubt that Canada and the United
States have a comparative advantage in the production
of wood products (36). To the extent that we can
economically produce such products without seriously
harming the environment, it is possible that these
products can substitute for products produced
elsewhere in ways that seriously damage the
environment (e.g., in South American rainforests).
With better and more intensive management of our
forests, we could produce more wood, as well as the
other benefits that flow from a forested environment,
including an enhanced assimilative capacity to
process residuals. Of course, to do so will require
more investment than has been made in the past.

A fourth simple proposition is that we indeed face
global markets, both for outputs and inputs. Although
it is true that final demands for outputs vary
considerably from place to place depending on
culture, climate, tastes, etc., it is also true that there
are many alternative production locations globally.
On the input side, it is clear that in today's world the
raw material markets, labor markets, and capital
markets are global in scope. To a large extent this has
occurred because of drastically reduced relative costs
of transportation (involving larger vessels, improved
terminals, and multi-modal containerized freight
systems) and communications (including use of
electronic computers, information networks, fax
machines, etc.). As this process has advanced, along
with increased technological advancements (including
development of equipment that is more compact and
portable) in producing goods, it is clear that national
inputs are in competition with the same agents of
production in other nations. Hence, labor in the
United States is in competition with labor in southeast
Asia in the production of automobiles, furniture, etc.
At the same time, a higher proportion of the
producing industries have become multinational,

thereby facilitating movement of industrial capacity
from place to place. We have reached a point where a
large portion of consumer products are really
multinational outputs and contributions of individual
nations are identified only with great difficulty.

Despite the apparent case for conservation of
resource materials, we believe that the above four
simple propositions are true and linked together at
about the same level of certainty as the law of gravity.
We do need both economic growth and environmental
protection, resources do play an important role in
societal prosperity, resource materials do have to
come from somewhere, and both input and output
markets are global.

Evidence of stalling prosperity in portions of
North America

How are we doing in North America in terms of
societal prosperity? Not very well judging from
readily available data specifically for the United
States. One might ask whether the current status of
the U.S. economy might not be considered just a
normal repositioning relative to the economies of
Europe and Japan in the aftermath of World War II. In
this view the position of the U.S. economy (as well as
that of Canada) just after World War II was not
“normal” because the economies of Japan and Europe
(particularly their industrial capacities) were severely
damaged by the war, whereas the North American
economies were not. We argue that there is no
“normal” ranking of economic strength among
nations.4 Certainly we cannot expect to predominate
in the world economy as we did in the 1940s and
1950s. The distorting effects of World War II would
be illustrated by making comparisons with the 1950s.
However, Japanese and European industrial strength
was largely rebuilt by the early 1960s. Our emphasis
in this paper is on trends in the economy since the
1960s.

The stall in prosperity can be succinctly illustrated
primarily using data from an article titled “American
living standards: Running to stand still,” that appeared
as a special section in the November 10, 1990, issue
of The Economist (12). (This internationally
circulated British news magazine frequently has
observations concerning U.S. trends and
developments that are more insightful than those in
most or all domestic publications).
• Median family income in real terms is now barely
above the level of 1973 (despite a substantial increase
in two-earner households). For high school dropouts,
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median family income in real terms fell by about 25
percent between 1973 and 1989 (12).
• Even more striking, average real earnings have
fallen to the 1961 level (12). Peterson (38, p. 30), in a
recent issue of Challenge: The Magazine of Economic
Affairs, noted that “ . . . seventeen years after the
watershed year of 1973 [the beginning of the silent
depression according to the author ] . . . the real
weekly income of a worker [i.e., real weekly earnings]
in 1990 was 19.1 percent below the level reached in
1973!”
• Indeed, between 1979 and 1987, real average
hourly wages decreased by 3.3 percent (1).
• Distribution of income has become more unequal
since the late 1970s. The distribution today is close to
what it was in 1947 (12). (In 1947, we were in an
extended period of efforts to reduce still greater,
earlier inequality of income, efforts that continued
with a fair measure of success until approximately
1958. This same trend has been noted by Krugman
(28). Peterson (38, p. 33) provides recent data on
changes in income distribution:

... there was a rough stability in income distribution from
the end of World War II until the mid-1970s. After that
family income became more unequal. By 1988 the share
going to the lowest fifth of families had dropped from 5.4
percent in 1975 to 4.6 percent in 1988. This was a 14.8
percent relative decline. At the top of the scale, the
highest fifth of families saw their percentage share rise in
this same period from 41.1 to 44.0 percent, a 7 percent
relative gain. For families in the top 5 percent of the
income scale, their relative share rose from 15.5 percent
in 1975 to 17.2 percent in 1988, a 10.9 percent relative
gain.

Krugman (28, p. 5) goes on to point out some
consequences of this growing inequality:

Since measures of inequality in 1950 were magnified by
widespread rural poverty, it is probably safe to say that
income distribution within our metropolitan areas is
more unequal today than at any time since the 1930s.
See Kevin Phillips’ recent noteworthy book The

Politics of Rich and Poor (39) for a comprehensive
discussion of wealth concentration and income
maldistribution in the United States, with an emphasis
on possible political consequences in view of
previous cycles.
• In the 1970s, just as real growth in family incomes
had slowed to a crawl, housing prices did the
opposite. On average, they trebled from 1973 to 1988.
The costs of college, too, have soared (as did several
other cited costs) (12).
• The most rapid cost increases have been in
medical care and these have not only decreased
disposable income for other items, but also has lead to
a societal crisis with a large population of uninsured

individuals and families (currently estimated to be
about 15% of the population). Since 1982, medical
care costs have increased at twice the Consumer Price
Index (i.e., almost 8% per year compared with a CPI
of 4% annually) (16, p. 17).
• In recent decades there has been a decrease in
poverty among the elderly and an increase among
children (12). What does this imply regarding the
extent to which the children can be educated and
trained to fill jobs in high technology industries?
Mishel and Simon (33, p. 51) found that “between
1979 and 1987, all of the progress in reducing poverty
since the mid-1960s has been reversed. Moreover,
poor persons are now deeper in poverty. One in five
children overall and two out of every five black or
Hispanic children lived in poverty in 1987.”

Morone (34, p. 327) notes that: “Full-time work at
a minimum wage got a family of three above the
poverty line in 1970; it got them only 70 percent of
the way there in 1989.”
• Citing an Economic Policy Institute study entitled
“The State of Working America,” Francis (19)
indicated the importance of women’s contributions to
family income during the past decade or so: “Without
women’s earnings, there would have been no increase
in family incomes between 1979 and 1987, and the
incomes of the bottom 80 percent of families would
have fallen.” Although the growth rate for median
family income did not turn negative (a minuscule
positive 0.04 percent annual rate of increase from
1974 through 1988), only continual increases in the
numbers of working wives and mothers saved real
family income from an actual decline during those
years (38). The participation of working wives and
mothers has leveled off so it is not likely that they will
be able to contribute much additional growth in the
future. Peterson (38, p. 30) indicates that the “ . . .
practical stagnation in family income since 1973 also
explains why the generation that has come of age in
the last decade doubts that their standard of living will
even reach that of their parents, let alone exceed it.”
• In addition, the “acceptable” level of
unemployment has increased significantly over
several decades (12). (One of us can remember a vivid
and extended argument among two factions at the
national meeting of the American Economic
Association in 1957. The question was the correct
target for efforts in economic and employment policy:
Was it 3 percent unemployment, or was it 4 percent?
One previously silent person then suggested 5
percent. The two factions instantly coalesced to put
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him down in no uncertain terms! Now a 5 percent
national unemployment rate would be thought
heavenly by some, and too low by others for reasons
related to the rate of inflation. And, in terms of
specific action, an unemployment rate of 5.4 percent
in 1962 was so unacceptable that a major jobs
program was initiated by the Federal government
[31].)

The effects of these developments were neatly
summarized in two sentences by Peter Dreier and
Richard Applebaum (10, p. 48): “Things are getting
worse for the middle class as well [as the poor] . . . In
1960, the typical thirty-year-old head of household
could expect family income to increase by 50 percent
during the next decade. Today, she or he can expect
family income (real buying power) to decline.”

There are some striking differences between the
United States and Canada in these matters. In order to
determine reasons for these differences between
nations it is necessary to focus on economic regions
within the nations. These economic regions are
normally characterized by cities that serve as growth
centers. For example, that parts of the Canadian
economy may be doing better than the United States
certainly is an impression created in the Great Lakes
region when one compares the overall urban condition
in metropolitan Toronto with that in several relatively
nearby U.S. cities.

An article in The Economist on May 19, 1990 (11)
contrasted Toronto with Detroit. The summary of the
article sums up the message: “Toronto is famous as
the Canadian city that works; Detroit is notorious as
the America [sic] city that doesn’t.” The author main-
tains that the prime reason for Toronto’s success is “ .
. . the enactment in 1953 of a federal form of
government for the 13 previously independent
municipalities in the area. The original 13 have since
consolidated into six. They are responsible for local
affairs, while the metro council handles area affairs,
including metrowide planning” (11, p. 18). In
contrast, in Detroit “segregation of the city
government from the suburban governments makes
education, housing, policing and every other service
separate and unequal.” (11, p. 20)

Toronto has evolved from its old manufacturing
base to become Canada’s leading financial center. In
contrast, Detroit has attempted to retain its
predominance in the automobile manufacturing
industry by providing tax breaks and cheap land to the
industry, apparently failing to notice that the industry 

is no longer labor intensive (11). The author
concludes (11, p. 20): 

The sad truth is that Detroit cannot hope to change its
thinking and mend its ways so long as it remains cut off
from its suburbs. It is a city divided against itself with its
poorer, mainly black, people in the centre and the better-
off, mainly white, people on the outskirts glaring at each
other across the divide. And the well-off suburbs are
mostly happy it should stay that way.
The lovely city in which we are meeting also

creates an impression that parts of the Canadian
economy are doing better than in the United States.
And there is statistical evidence that average real
wages did continue to increase in Canada throughout
the 1970s, after ceasing in the United States following
the first OPEC oil event in 1973 (47).

But there is also recent evidence on the other side.
Weekly comparisons (also published in The
Economist) show a consistent pattern between the two
countries: interest rates are consistently higher,
unemployment rates consistently higher, and, until
recently, inflation generally (but not uniformly) lower
in Canada than in the United States. These differences
primarily reflect two factors. One is the fact that a
number of quite cyclical sectors, some of them
resource-related, constitute an appreciably larger
share of the national economy in Canada than they do
in the United States. The second factor is some of the
tightest monetary policy practiced anywhere. This has
been termed “the Crow effect” after John Crow, head
of the central banking institution, the Bank of Canada.
This monetary policy might cause your most gimlet-
eyed banker, friends, or even Margaret Thatcher, to
wince!

There is recent evidence that this monetary policy
may not be working as intended. In several recent
months, all three (interest rates, unemployment, and
inflation) have been higher in Canada than in the
United States. It has been argued in a quite
respectable journal that high interest rates are actually
causing inflation by raising costs (41). This is
contrary to most accepted macroeconomic theory
(where increased interest rates are seen as one means
for reducing inflation, although at the cost of
increased unemployment). We do not think that
macroeconomic theory has been overthrown. But we
are somewhat puzzled. It seems possible that Mr.
Crow has “achieved” a uniquely bad “result” of the
kind a thoughtful person would prefer to not be
associated with!

The U.S. societal stall can also be seen from
another more composite point of comparison—
namely, with the other six members of the so-called
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G7 group of major competitors as a whole. A recent
column by an editorial columnist for The Atlanta
Constitution compared trends between 1972 and 1990
in total output of goods and services per capita. This
measure rose by one-third for the United States, by 57
percent for the other five members as a whole, and by
80 percent for Japan. Lower investment in factories
and equipment in the past several years in the United
States than in any of the other six is cited as a
contributing factor. Data source is not specifically
given, although reference is made to the Council on
Competitiveness (22). The original source may have
been OECD or a related international body.

Diverse causes of stalling, some related to
resource matters

What accounts for this major stalling of societal
prosperity, particularly as shown in data for the
United States? At one level this is a simple question,
too-simple to be of much use in terms of what to do
about it. At this level, it’s a matter of economic
productivity: growth in economic productivity has
simply been too slow to sustain rising real income for
an increasing population. This is true almost by
definition. It is nevertheless striking that labor
productivity fell from an annual increase of 2.8
percent in the 1950s and 1960s to 1.4 percent in the
late 1970s and 1980s (1). O’Neill (37, p. 21) found
that “since 1981, output per employee in
manufacturing has been increasing at almost 5 percent
per year, while that for the entire service sector has
shown zero growth.” He acknowledges difficulties in
measuring productivity in the service sector, but this
point illustrates the importance of manufacturing to
continuing prosperity. Ferleger and Mandle (17, p.
18), citing research by Denison (9), indicate a
declining trend in labor force weighted rate of
productivity growth for the aggregate of available
estimates for 28 service sectors: 1.6 percent for the
1960s; 0.9 percent in the 1970s; dropping to 0.6
percent during 1979-88.

At another level there are many interrelated
causes. Any claim to a perfect listing is bound to be
incorrect. Even more likely wrong is any claim to
apportion causation among the many causes or
factors. But it seems quite possible to identify many
factors likely contributing to stalled societal
prosperity, several directly related to resource
matters:
• Creation of an underclass in American society by
a very complex and mutually reinforcing process.

This is a matter of such magnitude that it affects both
income inequality and the average level of income as
well as the civic health and quality of many U.S.
cities. A notable book by Nicholas Lemann (30) is
perhaps the best available description of this
unfortunate process.
• Loss of industrial competitiveness has affected
many sectors of the overall economy. This fact has
been widely reported over an extended period. It was
often linked in newspaper accounts to a widening
trade deficit that grew steadily over much of the
1980s (although more recently somewhat reduced).
Stone and Sawhill (48, p. 18) attribute much more of
the loss to short-run “changes in the exchange rate
arising from the particular mix of monetary and fiscal
policy that has been pursued over the past few years
than by a fundamental deterioration of U.S.
competitiveness in world markets.” Porter (42, p. 510)
points to the structure of exports, especially instability
of resource-dependent exports, as a major problem:

Because American exports are heavily based on natural
factors of production, U.S. trade is sensitive to factor
costs and the value of the dollar. Between 1978 and
1985, as the dollar rose, resource-intensive exports fell
from 28 percent of total U.S. exports to 24 percent. The
recent fall in the dollar has boosted resource-dependent
exports, but competitive advantage in these types of
industries is notoriously unstable.
In the case of forest products, however, the trade

situation has exhibited some stability. The United
States has been a net importer for most of this
century, relying “on other countries to supply as much
as 30% of the volume of forest products consumed”
(24, p. 85).

One dimension of loss of industrial
competitiveness concerns forest resources and
industries. In the early 1980s the Office of
Technology Assessment (U.S. Congress) analyzed
prospects for North American forest products
industries and for trade in forest products (36). As
noted earlier, this analysis concluded that North
America has substantial comparative advantage in
terms of forest resources, and that the forest products
industry was one that could make a net contribution to
the balance of trade specifically for the United States.
The exact opposite shortly followed as the U.S. forest
products industry began losing market share in
domestic markets at a considerable rate. For example,
the part of U.S. lumber consumption supplied by
Canadian lumber producers rose from a historic share
in the range of 15 to 20 percent of the total to nearly
double that share. This certainly demonstrated partial
loss of competitiveness in this industry (even though
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later change in the exchange rate between Canadian
and U.S. currencies somewhat reduced this Canadian-
supplied market share).
• The wage structure of jobs in the overall economy
has changed in a way that has both markedly
increased inequality, and decreased wage levels for
jobs open to many workers. The most rapid expansion
of jobs has been in the service sectors, but at much
lower wages than found in the industrial sectors. This
process has affected jobs held by men much more so
than those held by women. Two books recently
published by the Brookings Institution describe this
process in convincing detail (4,32).

Peterson (38, p. 32) observed that most service
jobs during 1979 and 1987 were not in knowledge-
based services that paid high incomes:

. . . according to the Committee on the Budget of the U.S.
Senate, 50.4 percent paid an annual wage below the
poverty level ($11,610 in 1987), 37.7 percent paid a
wage classified as ‘middle’ ($11,611 to $49,443) and
only 11.9 percent could be called ‘high wage’ jobs (over
$46,444).
Bluestone and Hamson (2) considered

employment destinations of New England industrial
workers who had lost their jobs, based on the Social
Security Administration's Longitudinal Employer-
Employee Data File sample whose main economic
activity in 1958 was in the mill industries.
Deindustrialization after 1958 caused 81 percent of
the sampled employees to leave the mills. By 1975,
fewer than 3 percent of those losing their jobs were
employed in high-tech industries in New England or
elsewhere. Further, they note (2, p. 97):

More than five times as many ended up in trade and
service jobs, either inside or outside of the region. A
huge number dropped out of the labor force (or went into
jobs not covered by Social Security).

• Also, unskilled and semi-skilled jobs are in steep
decline in the U.S. economy. Enterprises using such
labor have moved to nations where wages (and the
cost of living) are much lower. Protectionists argue
that we should fight to keep jobs, even where we have
no comparative advantage. Generally the result of
doing that is continual decline of the industry and
higher costs to consumers. Without protection, if we
cannot compete, the jobs move to a place that has
comparative advantage. Often the competing nations
have very low labor costs. Given our experiences with
Japan, we can say that eventually benefits to labor
likely will reach levels found here. As noted by
Michael Porter (42, p. 15), a recognized writer on
competitive advantage, “Competitive advantage that
rests on factor costs is vulnerable to even lower factor
costs somewhere else, or governments willing to

subsidize them. Today’s low labor cost country is
rapidly displaced by tomorrow’s.” It appears that the
only hope for maintaining even the current
distribution of income is to improve our educational
systems so that our people can be more productive
relative to competing labor elsewhere.
• In the United States there has been a severe crisis
in education during recent decades. Complaints have
been lodged against the educational systems by
employers that graduates are not able to read, write,
reason, and compute. Critics have pointed the finger
of blame at the governments (federal, state, and local),
at TV, at the family, at the school systems, and at the
teachers. Although definitive blame has not been
assigned, there is no doubt that deficiencies in
education and training have negative effects on labor
productivities. Of course, any force that affects labor
productivity will have effect ultimately on wages.
• The decline in educational (and training) levels in
the United States also has had impacts on the supply
of skilled labor. As industry requirements for skilled
labor increased in response to introduction of higher
technology, the educational (and technical training)
system failed to keep up in spite of increased public
expenditures. Therefore, we currently observe the par-
adox that immigrants are admitted to the United
States to fill skilled and professional positions, while
the unemployment rate taken as “normal” is much
higher than would have been accepted in the past, as
we noted earlier. In such an economy, workers with
graduate degrees do thrive in spite of recession
conditions, while lesser qualified workers suffer
unemployment, underemployment, or declining real
wages.

Another issue relates to wage differentials
between various classes of labor. Wage differentials
have increased markedly in the United States in recent
years, increasing the economic distress of less skilled
laborers and their families. Income maintenance
programs have been inadequate, with the result that
more children have been thrown into poverty than in
the past. Recent Census Bureau data reveal that one
out of every five children live in poverty in the United
States (8). Freeman (20, p. 12) compared Canadian to
U.S. wage differentials:

In Canada, wage differentials between more and less
educated workers barely increased in the 1980s, while
the differentials skyrocketed in the United States. One
reason is that the number of college graduates grew
more rapidly in Canada than in the United States in the
1980s . . .  Only in the United Kingdom have earnings
differentials seemingly risen as much as in the United
States.
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Canada’s experience in the 1980s, when rates  . . . 
of poverty, in particular among children, fell below those
in the United States, shows that alternative income
maintenance programs in very similar economies can
produce substantially different outcomes. The Canadian
systems of child support, unemployment insurance, and
health insurance appear to have worked better in
‘leaning against the wind’ of rising inequality than
comparative American programs.

• There has been a marked slowdown in investment
in public infrastructure. For example, Aschauer
recently noted that “by 1982 net public investment in
core infrastructure nearly ground to a halt in the
United States. . .almost nothing being added despite
needs of the growing private economy” (1, p. 41)
Core infrastructure includes streets and highways,
water and sewer systems, mass transit, airports, and
electrical and gas facilities. This analyst further noted
that “the level of nonmilitary public investment. . .
rose during the 1950s and 1960s reaching some 3.9
percent of GNP [gross national product] in the latter
decade. It then fell during the 1970sand the early
1980s. . . [then] rebounded slightly, [but] it remains
far below levels attained during the mid-1960s.” And
he further demonstrates clearly that public investment
in transportation facilities and other infrastructure has
historically encouraged increased private investment
in a wide range of productive facilities. Thus, a
decline in public investment functions as a double
whammy.

Problems of lack of investment in infrastructure
extend to the natural resources economy. Perhaps the
best example of infrastructure problems is the
National Park system in the United States. Because of
years of a lack of investment, facilities are not
adequate to accommodate the increasing load of
recreationists. Many National Park facilities have
experienced extremely congested conditions and even
urbanized areas (e.g., Yosemite in California), as well
as lack of maintenance of historic structures (e.g.,
Independence Hall in Philadelphia and Martin Luther
King's birthplace in Georgia). Similar examples could
be cited regarding the outdoor recreation programs of
the National Forest system and the Corps of
Engineers. To some extent, public outdoor recreation
programs of the United States continue to partially
depend on facilities constructed by the Civilian
Conservation Corps (CCC) during the Great
Depression.
• There is ideological resistance to industrial policy
in the United States to a degree not found in other
major industrialized countries. In many nations there
are very close links between public entities and

industrial firms that are used to identify sectors and
firms for both expansion and downsizing, and to
concentrate investment where prospects are best.
French indicative planning, and the activities of
Japan’s Ministry for International Trade and Industry
(MITI) are widely known examples. They appear to
have worked to the benefit of the societies in which
they occur. (Crown corporations in Canada that are
leading elements in several sectors perhaps serve a
partially similar role). There is no acknowledged
parallel in the United States except some enterprises
closely linked to military affairs. This lack of an
acknowledged parallel is somewhat paradoxical given
the historic fact that one of the most internationally
competitive U.S. industries (namely, manufacture of
airliners) was originally created and fostered via
arrangements that MITI would immediately
recognize.

Reich (43, p. 42) recognized the important role of
government in America's leading industrial sectors
since World War II:

Interestingly, those American industries that are now
among the most productive and competitive —aerospace,
aircraft, telecommunications, agriculture,
pharmaceuticals, and biotechnology —are also the
industries in which the government has been most
actively involved, through public procurement, publicly
funded research and development, and regulation.
It cannot be doubted that the ideological resistance

to industrial targeting is very strong in the United
States. It is so strong that Reich, the major domestic
advocate of industrial policy a decade ago, is now
opposed to it (44). He attempts a logical argument for
his reversal. But one gets the impression that he just
could not hold his position as a leading thinker and
advisor to political leaders in the teeth of such strong
ideological resistance. Note however that even a
political conservative such as Kevin Phillips (40, p.
23) acknowledges the need for a “national industry
strategy” and that “government should collaborate
with business, rather than play an adversarial role.”
The main question seems to revolve around the
amount and nature of the collaboration.
• A major but nonspecific factor may be what The
Economist termed “rising frictional costs of middle
class life” (12). After summarizing rising costs of
litigation and health care (as well as incomes of trial
lawyers and physicians), The Economist remarks on
the activities, costs, and incomes of a swarm of highly
paid professionals (in its words) whose contribution
to the nation’s welfare is, at best, unclear. That this is
the product of a very adversarial approach to a wide
range of matters seems clear. It is noteworthy that the
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former chief justice of the U.S. Supreme Court
endorses this view while reviewing a book catchingly
titled The Litigation Explosion (3). He notes, for
example, that suits against hospitals and physicians
have increased 300-fold since the 1970s. Recently,
Vice President Quayle, in a speech to the American
Bar Association, noted that in the United States there
is one lawyer for every 335 people, whereas Japan
seems to function with one lawyer for every 9,000
people (25). Even more pointed, we understand that
the U.S. has three times the number of lawyers per
capita compared to Britain, the origin of our legal
system. Further, in 1988, lawsuits were filed in state
courts at the rate of one for every 15 Americans (25).

This adversarial approach is costly on a scale
large enough to affect the overall economy.
Comparison of health costs in Canada and the United
States makes this apparent. With many societal
similarities, it is noteworthy that average life
expectancy is longer in Canada, and health costs are
appreciably lower (on the order of 8 percent of gross
national product and relatively stable versus 12
percent of GNP and rising rapidly (Kuttner (29) and
subsequent estimates)). Fuchs and Hahn (21) found
that in 1985 per capita health expenditures were
$1,286 in Canada, where universal and
comprehensive coverage was provided, compared to
$1,780 in the United States, where benefits are neither
universal nor comprehensive. In fact, they found that
“the higher expenditures per capita in the United
States are explained entirely by higher fees; the
quantity of physicians’ services per capita is actually
lower in the United States than in Canada.” (21, p.
884) The Canadian medical care system is considered
among the best in the world and is considered a
possible future model for the United States. A poll
taken several years ago indicated that 61 percent of
the American people prefer a system like Canada’s
(35).

It is interesting to note that overall benefits
provided by government in Canada are more
comprehensive than those offered in the United
States. One might venture the guess that taxes are
higher in Canada than in the United States, and that
view is correct. However, 1987 per capita tax revenue
was only 5.8 percent higher in Canada than in the
United States. (US$5,710 in Canada compared to
US$5,398 in the United States) (18).

Clearly a more efficient way of paying for health
care and a legal system that permits neither lawsuits
undertaken on a contingency-fee basis nor awards of

punitive damages likely would have a positive effect.
Twelve percent (versus 8) is a significant drag on
societal prosperity . . . 
• There is a “buy it from somewhere else”
orientation in much of current American society. This
is notably so in the case of many resource materials.
This could be sharply illustrated in terms of both
forest products (e.g., softwood lumber from Canada
and hardwoods from Southeast Asian rainforests) and
energy in many different forms (e.g., electricity from
Canada by utilities in the northeastern United States).
The simultaneous urges toward high consumption and
to “buy it from somewhere else,” without seeing any
link to balance of trade and ability to pay in a long-
term sense is frequently striking. The irony becomes
complete, then, when individuals and groups having
these urges also begin lecturing other countries
concerning resource management. This nevertheless is
very likely a significant factor reducing societal
prosperity.
• Currently the U.S. Federal Government must rely
almost completely on monetary policy to move the
country out of recession conditions because of the
huge deficits incurred by the Reagan-Bush adminis-
trations. Fiscal policy is usually considered a more
reliable route for breaking the back of recessions. The
“Crow effect” in Canada is an unfortunate case of
parallels between the two countries.
• There is a lack of federal efforts in economic
development based on natural resources in spite of
high levels of ownership of natural resource lands,
particularly in the western states. To a certain extent
such effort has been inhibited by legal blockades
imposed by environmental groups attempting to lock
up natural resource areas for single use. However,
there is another interrelated cause. In recent years the
ideological position of the federal administration (i.e.,
Reagan-Bush administrations) has been to leave
economic development up to the states. In most cases,
states do not control significant amounts of public
lands. But where they do, there have been significant
state initiatives, as compiled by Jones and Koester
(26). For example, this has been true in each of the
three Lake States (with a recent administration's target
industry program for forest resources and industries in
Michigan as a specific named case in point). (A
description of this program may be found in Jones and
Koester (26, pp. 12-15) and Chappelle and Webster
(5)).
• As poverty has increased worldwide (in large
measure caused by revolutions, terrorism, wars,
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drought, overpopulation, loss of commodity markets
etc.), foreign consumers of many U.S. industries
(particularly agricultural sectors) have been unable to
purchase goods and services at normal levels. In the
case of the United States, the loss of markets in
Central and South America have been the most
important.
• Interrelated with the last item has been the debt
crisis in many developing countries. As poor
countries increased their debt loads (caused to a
considerable extent by rapid increases in energy costs
in the early 1970s. and the loss of markets for their
export commodities during the same period), they
appealed to the International Monetary Fund (IMF)
for relief. IMF solutions routinely required a
reduction of imports to absolute minimum levels. In
many cases markets for U.S. products have been
seriously affected.

Central need: make simple propositions
widely understood

These factors carry us back to our central
message. There is an urgent need for better and wider
understanding of some quite simple propositions.
What is needed is wider understanding of simple
points, not complex analysis of obscure points or
normative solutions to problems that do not exist.
This is true because the simplest connections are
commonly being ignored by even very intelligent
citizens who are busy and have many things to think
about in addition to resource matters.

There is nothing very complicated about the four
simple propositions we mentioned earlier. We need
both economic development and environmental
protection not one or the other; natural resources do
influence societal prosperity (which is now stalled);
resource materials do have to come from somewhere,
particularly somewhere affordable, and markets are
global.

From the above points it is clear that natural
resources play an essential role in economic growth
and development. Hence, improved natural resource
management is likely to lead to gains in prosperity.
Currently we face a public that seems inclined more
towards preservation than economic development in
spite of declining prosperity. It is clear that there are
some serious global environmental problems, as well
as local ones. These environmental problems will not
be overcome easily. Also, it is clear that solutions will
cost a lot of money. We need to increase prosperity so
that we can improve the environment, as well as

human welfare. Given that natural resource products
are essential to life and we have a considerable
natural endowment, we have an opportunity to
increase economic growth by implementing improved
resource management. Although natural resource
sectors constitute a relatively small part of the whole
economy, increases in economic growth from
improved management should increase societal
prosperity to the extent feasible given our and the
world's economic situations.

Finally, these are issues that affect people far
beyond those directly involved in resource industries.
Spokespersons of stature unrelated to these industries
are needed to help make these points in the most
direct terms possible. Such spokespersons are needed
to help break an unproductive, shrill, and truly
tiresome dichotomy. This dichotomy presents industry
and private values on one side, and environment and
public values on the other. Even quality newspapers
and magazines of national scope frequently present
this dichotomy in stereotypic terms. Characterization
of the issues in such terms is clearly destructive to
development of consensus and sound public policy.
Hence, it is particularly important that politicians and
their advisors be made fully aware of these important
simple propositions and their implications to society
and polity.

In striking contrast, three editorials in The Globe
and Mail issues for April 17-19, 1991 (23), perhaps
illustrate both the stature of the spokesperson and the
clarity of argument needed. In simple terms, these
editorials argue that many values of forests (including
timber) are publicly important, the question is which
to put where (not which is most important every-
where), and how to pay for adequate resource
management.

The alternative to better understanding of these
simple points will not be pleasant. We will gradually
become a poorer and more divisive society if better
understanding is not achieved.
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Using Our Natural Resources More
Effectively
A Real-World Example
Henry Webster and Daniel Chappelle

One response to the economic deterioration of the
Lake States economies in the 1980s was a regional
plan to improve the use and regeneration of forests. It
has been a resounding success, and two resource
economists say it demonstrates both that government
policies can be effective and that regional cooperation
is increasingly important.

Economic growth in the United States has been
slow for several decades, thus causing many current
societal aches and pains. Because the United States
has become a net importer of many minerals and other
raw materials, it can no longer rely on its abundant
domestic natural resources to sustain growth, as it did
earlier.

These natural resources could—and should—be
used more effectively to increase economic growth.
Current heavy dependence on imported resources in
most cases is a result of policy choice, not a lack of
availability of domestic resources. This policy choice
has been a mistake and should be corrected.

Slow economic growth is a result of several
factors. Therefore, solving one problem cannot
reverse this but it can help. And it is simply
unnecessary for American society to be injured
further because natural resources fail to provide jobs
and incomes that are totally feasible and sustainable
given the country’s comparative advantage.

This article is primarily about sustained efforts by
one region to use a particular kind of natural resource
more effectively for societal and economic benefit—
specifically, expanding use of forest resources in the
Lake States.

Forest Resources in the Lake States: A Case
in Point

The forest resources of Michigan, Minnesota, and
Wisconsin played a major role in the development of
the mid-continental United States in the late 1800s.
They provided both the raw material and financial
capital that permitted and fueled development in a
broad area, stretching from the Great Lakes to the
Great Plains and nearly to the Rockies. The role of
three major resources—timber, grain, and meat
products—in this development process is best
described by William J. Cronon in his book, Nature’s
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Metropolis: Chicago and the Great West (1991).
Although appropriate for a developing United States,
this development process would not meet the
standards of economic sustainability and
environmental care demanded today.

Forest resources of the Lake States have
undergone a major renaissance since original harvest
of a century ago. This renaissance has resulted from
the simple passage of time combined with the natural
regenerative capability of reasonably fertile forest
soils and improved resource management, such as the
progress made in wildland fire control beginning in
the 1920s and a series of concentrated efforts in
improved forest regeneration and forest stand
management (e.g., thinning), from the 1930s to the
present, that have affected essentially all categories of
major forest ownership.

Some institutional changes that created extensive
publicly managed forests were also influential. Of the
contiguous forty-eight states, the Lake States now
have the most forests owned and managed by the state
and county. Forest area increased somewhat from the
1970s to the 1990s, with reversion of marginal
agricultural land to forests. This renaissance is
strongly evident in the last several statewide forest
resource inventories taken in each state at intervals of
approximately ten years. The forests of the Lake
States are in a major phase of accumulation. Forested
area has increased gradually in recent years. The
volume of wood material on this forested area has
increased substantially, and the tree size in particular
species has grown most strikingly. Over the past forty
years the margin by which forest growth exceeds
harvest has increased even while harvest has
expanded by about 50 percent. Growth has increased
even more. In addition, several wildlife species have
experienced rising populations in the Lake States.

Forest product industries in the Lake States have
expanded capacity significantly. During the 1980s
major firms invested $4.5 billion in new and
expanded plants in pulp and paper and in the building-
products sector. During the past fifteen years the three
states have shared almost equally in this overall
pattern, and a significant number of expansions are
continuing. Technology has played an important role
in adapting industrial processes to the kinds of
resources available in increasing quantities in Lake
States forests. Marketable products are being pro-
duced from certain species of trees that once had
limited value because of size. Particularly significant
are technological changes that make hardwoods more

substitutable for softwoods and efforts by forest
product firms to produce products closer to markets.

These expansions have enlarged both the paper
industry and the building-products industry in the
Lake States. A major concentration of facilities
producing high-value magazine papers has been
created. Wholly new plants, major expansion of exist-
ing plants, and (in a few cases) the conversion of
plants from the production of lower-value paper to
high-value magazine paper have all been involved.
The building products industry has been expanded to
include the production of new varieties of particle
board and flakeboard and the production of engi-
neered lumber from reconstituted wood fibers. These
expansions are a result of major economic forces and
resource trends, and the combined efforts of business
development and forest resource units in the three
states with encouragement by the governors.

Resource-based activities in tourism and forest
products provide major support for many Lake States
communities. Regionwide, these industries have
increasingly provided employment and income.
Nationally recognized regional resource economists
estimate that in 1990 the Lake States tourism and
forest industries directly employed 280,000 workers,
who earned $7.6 billion. Another 247,000 jobs are
indirectly associated with these industries. Sales and
expenditures in the combined industries totaled $26
billion. Compared to resource-based tourism, the
forest products industry employs more people (about
four times as many) and produces more income (7 to
8.5 times as much). Both sectors increased between
1985 and 1990: Forest products saw an increase of
30,000 jobs and about 15 percent in both salaries and
expenditures; tourism gained 3,000 new jobs and
witnessed a 6 percent increase in salaries and a 3
percent increase in expenditures. In 1990 wages in the
forest-products industry were more than double those
in tourism ($30,000 annually versus $14,000),
reflecting the usual difference between industrial and
service wage levels applicable to forested parts of the
Lake States region.

These resource-based sectors contribute to lower
unemployment rates in communities in which they
operate. Communities with substantial activities in
both tourism and forest-products sectors, which are
distant from major metropolitan areas, have had
unemployment rates that are generally lower and more
stable than unemployment rates for communities that
are dominated by one sector. The latter in turn have
unemployment rates that are lower than those for
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relatively undeveloped areas. (These patterns have
been consistent in monthly estimates of
unemployment rates for counties over the past six
years.)

There is good reason to expect that the economic
contributions of the Lake States forests will continue
to increase. Foreseeable increases are well within
sustainable capacity. Recent and major reductions in
timber product outputs from federal public land in the
Pacific Northwest (because of reservations for
“endangered and threatened species”) are heightening
the effect.

Communities with substantial activities in both tourism and
forest-products sectors, which are distant from major
metropolitan areas, have had unemployment rates that are
generally lower and more stable than unemployment rates
for communities that are dominated by one sector.

The Michigan Governor’s Target Industry
Program

The societal significance of substantial and
increasing employment and income is illustrated most
strikingly in Michigan during the late 1970s and early
1980s. Three relevant and related facts stood out
sharply in Michigan. First, the state economy (overly
concentrated in the automotive industry) was in
perilous shape. At one point unemployment increased
to 17 percent of the labor force. Second, new
statewide forest inventory information showed that
forest growth was three times harvest. Third, state
citizens consumed more than three times as much
paper and building products as was produced in the
state.

The first fact led to the governor’s target industry
program, which concentrated efforts in economic
development and diversification. This program
amounted to state-led efforts to foster several sectors
where net state economic growth seemed distinctly
possible. However, these specific measures did not
include direct subsidies. The second and third facts
resulted in the combination of forest resources and
industries into one sector. A considerable number of
specific measures were undertaken to foster growth of
forest products industries as well as the forest
resources that underpin these industries (with due
attention to protection of other values of forest
resources, such as biodiversity and aesthetics).

Both the overall target industry program and the
specific program for forest resources and industries
made useful headway. By 1990 dependence on the
automotive industry had been reduced by 25 percent,

as compared with ten to twelve years earlier. The
relatively high-wage forest industries and resources
sector saw one of the largest increases in industrial
jobs. And the portion of paper and building products
produced in the state had risen from 30 to 40 percent
of total consumption in the state. State unemployment
rates were reduced to at or below the national rate.
Although that reduction involved many factors, the
efforts just described played an important part in
improving the state’s economic situation. Similar
efforts and results occurred as well in Wisconsin and
Minnesota, although the overall economic situation in
these states is better than in Michigan.

Positive Steps Contributing to More Effective
Use of Forest Resources

Resource-related agencies in the Lake States took
a lead role in efforts to develop and enlarge the forest-
products sector. Large programs were mounted in
each of the three states with substantial cooperation
between forest resource and business development
agencies and across state lines. Essentially five
primary fronts were involved.

1. Improved information on timber supply and
other location factors was brought to the attention of
forest-product firms. This was done in part by
enlarging forest resource inventories to give accurate
information for groups of counties rather than whole
states; by prepackaging information on timber
resource supply, labor supply, and industrial sites,
etc.; and by delivering this information to selected
North America firms.

2. Specific steps were taken to harmonize public
and private activities and initiatives concerning forest
resources. In forest resource management, economies
of scale in harvesting and management practices must
be realized. Private and public lands are frequently
interspersed. Hence, one of the most important and
successful steps was preparation of a statewide
resource plan in each state that enabled the
coordination of the management of public and private
land.

3. Efforts were made to assure an expanding
supply of increasingly valuable timber. This involved
prompt regeneration (often planting) following
harvest and more aggressive control of the density of
trees in established stands. (Control of density
concentrates growth on fewer, bigger trees than
otherwise occurs.) This was done directly on selected
parts of state- and county-managed forest lands and
indirectly on other land, via improved technical
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assistance and incentives to non-industrial private
forest owners (who own half the forest land in the
Lake States). Michigan devised a new system of
finance for paying for prompt regeneration and
aggressive control of the density of trees on selected
parts of its extensive state forest system (the largest in
the contiguous forty-eight states). The system
involved selling state revenue bonds and investing the
proceeds in carefully chosen forestry practices in
carefully selected areas. Repayment would come from
increased timber sales receipts of the improved and
expanded timber.

4. Actions were taken to improve the business
climate for forest-product industries. To improve the
business climate, technical assistance was provided to
forest-product firms on the legal, financial, and
cultural aspects of exporting, and state-sponsored
industrial skill training programs were created to meet
the needs of new or expanding forest-product firms.
The detailed and localized information mentioned in
the first step also had improved the business climate.

5. Actions were taken to foster compatibility
among users of forest resources. In the past, conflicts
resulted in a lack of effective management of
resources. Minnesota has made extensive efforts to
mediate and encourage discussion between opposing
views concerning forest resources and industries. A
governor-appointed forest resources council chaired
by a leading professor of natural resources policy is
the most recent stage of this ongoing effort.

A final example is the formation and successful
operation of the Lake States Forestry Alliance. This is
a regional mutual-help arrangement formed a decade
ago by the governors of the three states. It has
fostered working together and a do-not-raid-your-
neighbor attitude, particularly among people in
resource-related agencies who work with topics
related to the forest industry. The alliance has carried
out several analyses of increasingly large scale (e.g., a
comprehensive assessment of forest resources), which
provide the three states with a common information
base for their individual forest resource programs. A
more unified regional voice in forest resource matters
at the national level has been one useful result.

Why These Efforts Were Successful
Success, like failure, has an element of luck

attached to it. Realizing this adds a useful element of
humility to efforts to explain why certain things
worked on particular occasions. Nevertheless, at least
four things seem to have contributed. The first is the

severity of the regional economic situation when these
efforts began about fifteen years ago. The then
perilous shape of much of the Midwest’s industrial
economy (remember the “Rust Belt”) had the effect of
focusing and energizing many minds in a common
direction.

A second factor was clarity and simplicity of
objective. Overall the objective was to find and foster
sectors where increasing net state and regional
economic growth seemed feasible without harming
the environment. It was quite clear that forest re-
sources and industries were such a sector. This was
widely understood and was further explained and
illustrated on every suitable occasion by both forestry
and business leaders in the three states. Clarity and
simplicity of objective helped a large number of
people and organizations to work together effectively
in a reasonably spontaneous way.

A third factor was the sustained support by the
governors of all three states. Since these efforts began
in 1980, there have been seven governors representing
both major political parties: two each in Minnesota
and Wisconsin and three in Michigan. All seven have
been supportive. That the most forceful and
supportive of all seven is the governor serving longest
during the period since 1980 is perhaps an example of
luck.

A fourth factor is a matter of regional culture.
This was perhaps best expressed by John Gordon,
then dean of the School of Forestry and
Environmental Studies at Yale, in his keynote address
at the 1987 Regional Governors’ Conference, where
the Lake States Forestry Alliance was officially
organized. Gordon put it this way: “Perhaps more
than in any other region of the country, cooperation is
openly valued and practiced [in the Lake States].”
This may have something to do with historic
immigration patterns that were dominated by
Scandinavians and Germans. Proximity and other
influences from our Canadian neighbors may also
have a reinforcing effect, because Canada seems to
have more of a tradition of cooperation between the
various producers and users of natural resources than
is evident in the United States.

Lake States Efforts Toward More Effective
Use of Forest Resources in National Context

These results are part of a strengthened
Midwestern economy, which had suffered from a
decline in the predominant steel, heavy machinery,
and automotive sectors from the late 1970s to the late
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1980s. These results suggest some efforts that could
be applied to other regions. So applied, such efforts
could help to make better use of the readily apparent
North American comparative advantage in growth of
forest resources based on fertile soils over large areas
and relatively low population density by world
standards.

Such efforts would also help to offset ineffective
current use of our own natural resources-rooted in
what seems an irrational pattern of societal behavior.
The pattern regarding many raw materials is to
consume high compared to other developed countries;
produce relatively low by policy choice (illustrated
sharply by drastically reduced forest product output in
the Pacific Northwest); buy them from other countries
(illustrated by increasing imports from Canada and
elsewhere); ignore any connection to balance-of-trade,
societal prosperity, or environmental effects
elsewhere (e.g., Asian rain forests); and then
periodically harass those who produce for us what we
will not produce for ourselves in adequate quantity (as
in repeated trade actions against Canadian lumber
producers). Statistics demonstrating all points of this
behavior pattern are readily available.

Finally, applying nationally programs such as
those in the Lake States could help to again make
natural resources a factor aiding rapid, U.S. economic
growth.
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Resolving Conflicts Between Economic and Environmental Goals

Bringing about harmony among economic and
environmental goals depends substantially on
understanding fundamental points made by the
Bruntland Commission (more formally the United
Nations World Commission on Environment and
Development). The emphasis of the Bruntland
Commission was on meeting needs of the present
without impairing the future. Human needs and
resource base/natural environment were given equal
emphasis. There was also emphasis on equity among
human generations.

The Bruntland Commission strongly made the
point that both economic development and
environmental protection are needed, not one or the
other. Indeed, they were considered mutually
interdependent, each providing an essentially basis for
the other. Realization that both are needed most
usefully refutes unbridled and sometimes all too
common advocacy of one or the other alone.

Advocates primarily interested in either economic
development or environmental protection, who also
understand that both are needed, have reasonable
prospects for working together for real solutions.

The first selection in this section consists of two
selected parts of Our Common Future, the major
report of the Bruntland Commission. The two are
specifically the chair's foreword, and an overview
chapter. Together they give the authentic flavor of the
work of the Bruntland Commission in support of
points summarized in the first two paragraphs of this
introduction. And they do so in fairly brief form. The
essential thrust of the Bruntland Commission is quite
central to major points made in this book.

The second article deals with a matter of
consistency that can help to make compatible
economic and environmental goals. This article makes
the case that consistent valuation of natural resource
outputs is needed to advance both economic
development and environmental protection.
Advancing both requires substantial cooperation
among resource sectors and interests. It is difficult for
various resource-related sectors to work together
when each is trying to “prove” itself bigger than the
others by any means that comes to hand. Some
methods for valuing outputs contribute to such
“competitive exaggeration.” Others achieve
consistency in valuing many different kinds of outputs
via the same methods. Consistent valuation has been
an aid to forming a considerable degree of common

front among the tourism and forest products sectors in
the Lake States. This is one of many examples of the
benefit of consistent valuation.

The third article is an attempt to identify sources
of a marked inconsistency of another kind. Forests
and many other natural resources in many parts of the
developed world are generally in improved and
improving condition. At the same time, a substantial
part of the public appears to believe that all resource
conditions are bad and getting worse. Understanding
sources of this glaring inconsistency is key to a
realistic chance of resolving it. And resolving this
glaring inconsistency is key to harmonizing economic
and environmental goals. There would appear to be at
least five principal sources of persistent error in much
public thinking about resources. They range from a
one-way interpretation of history that simply gets
objective facts misinterpreted to a matter of misplaced
or misunderstood religiosity best discussed by
philosopher Alston Chase (1995) in his book, In a
Dark Wood. There may also be interactions among
sources of error that intensify their effects. Some
possible steps toward trying to overcome these
persistent and intertangled sources of error are
suggested. These last two articles are both by the two
first-named authors of this book.

The final article in this section examines some
major parts of the history of a rather emcompassing
method for resolving (indeed avoiding) conflicting
goals in management of forest resources. The central
idea is to put in separate places uses and users that
would conflict if located in the same small areas. This
historical review consists of three principal parts: the
intellectual roots of proposals to separate otherwise
conflicting uses and users; a specific proposal by the
(U.S.) Public Land Law Review Commission to carry
out such separation on U.S. public land; and a major
effort by the State of Michigan to do this on its large
State Forest system. These efforts all succeeded well
at the level of ideas. There was wide agreement that
naturalistic values, developed forms of recreation, and
intensive vegetation management were the uses that
most needed to be located in separate places. But
neither efforts by the Public Land Law Review
Commission nor the State of Michigan were able to
carry good ideas fully through. A gross public
misinterpretation of a key concept de-railed one
effort, and a change of state administration from
highly progressive to decidedly reactionary derailed
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(or at least postponed) the other. That good ideas can
be upset by events unrelated to quality-of-ideas is
strikingly illustrated by both. This article was
prepared by the first named author of this book and
the Dean Emeritus of the University of Minnesota
College of Natural Resources. The Dean Emeritus
was a member of the analytic group that developed
the specific proposal of the Public Land Law Review
Commission in the early 1970's. And the first named
author was State Forester during the time Michigan
was developing the concept of key-value-management
for its State Forest system.
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Our Common Future
World Commission on Environment and Development

Chairman’s Foreword
‘A global agenda for change’—this was what the

World Commission on Environment and
Development was asked to formulate. It was an urgent
call by the General Assembly of the United Nations:
• to propose long-term environmental strategies for

achieving sustainable development by the year
2000 and beyond;

• to recommend ways concern for the environment
may be translated into greater co-operation among
developing countries and between countries at
different stages of economic and social
development and lead to the achievement of
common and mutually supportive objectives that
take account of the interrelationships between
people, resources, environment, and development;

• to consider ways and means by which the
international community can deal more effectively
with environmental concerns; and

• to help define shared perceptions of long-term
environmental issues and the appropriate efforts
needed to deal successfully with the problems of
protecting and enhancing the environment, a long-
term agenda for action during the coming decades,
and aspirational goals for the world community.

When I was called upon by the Secretary-General
of the United Nations in December 1983 to establish
and chair a special, independent commission to
address this major challenge to the world community,
I was acutely aware that this was no small task and
obligation, and that my day-to-day responsibilities as
Party leader made it seem plainly prohibitive. What
the General Assembly asked for also seemed to be
unrealistic and much too ambitious. At the same time,
it was a clear demonstration of the widespread feeling
of frustration and inadequacy in the international
community about our own ability to address the vital
global issues and deal effectively with them. 

That fact is a compelling reality, and should not
easily be dismissed. Since the answers to fundamental
and serious concerns are not at hand, there is no
alternative but to keep on trying to find them.

All this was on my mind when the Secretary-
General presented me with an argument to which
there was no convincing rebuttal: No other political
leader had become Prime Minister with a background
of several years of political struggle, nationally and

internationally as an environment minister. This gave
some hope that the environment was not destined to
remain a side issue in central, political decision
making.

In the final analysis, I decided to accept the
challenge. The challenge of facing the future, and of
safeguarding the interests of coming generations.  For
it was abundantly clear:  We needed a mandate for
change.

* * * * * 
We live in an era in the history of nations when

there is greater need than ever for co-ordinated
political action and responsibility. The United Nations
and its Secretary-General are faced with an enormous
task and burden. Responsibly meeting humanity’s
goals and aspirations will require the active support of
us all.

My reflections and perspective were also based on
other important parts of my own political experience:
the preceding work of the Brandt Commission on
North-South issues, and the Palme Commission on
security and disarmament issues, on which I served.

I was being asked to help formulate a third and
compelling call for political action: After Brandt’s
Programme for Survival and Common Crisis, and
after Palme’s Common Security, would come
Common Future. This was my message when Vice
Chairman Mansour Khalid and I started work on the
ambitious task set us by the United Nations. This
report, as presented to the UN General Assembly in
1987, is the result of that process.

* * * * *
Perhaps our most urgent task today is to persuade

nations of the need to return to multilateralism. The
challenge of reconstruction after the Second World
War was the real motivating power behind the
establishment of our post-war international economic
system. The challenge of finding sustainable
development paths ought to provide the impetus—
indeed the imperative—for a renewed search for
multilateral solutions and a restructured international
economic system of co-operation. These challenges
cut across the divides of national sovereignty, of
limited strategies for economic gain, and of separated
disciplines of science.

After a decade and a half of a standstill or even
deterioration in global co-operation, I believe the time
has come for higher expectations, for common goals
pursued together, for an increased political will to
address our common future.
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There was a time of optimism and progress in the
1960s, when there was greater hope for a braver new
world, and for progressive international ideas.
Colonies blessed with natural resources were
becoming nations. The ideals of co-operation and
sharing seemed to be seriously pursued.
Paradoxically, the 1970s slid slowly into moods of
reaction and isolation while at the same time a series
of UN conferences offered hope for greater co-
operation on major issues. The 1972 UN Conference
on the Human Environment brought the industrialized
and developing nations together to delineate the
‘rights’ of the human family to a healthy and
productive environment. A string of such meetings
followed: on the rights of people to adequate food, to
sound housing, to safe water, to access to means of
choosing the size of their families.

The present decade has been marked by a retreat
from social concerns. Scientists bring to our attention
urgent but complex problems bearing on our very
survival: a warming globe, threats to the Earth’s
ozone layer, deserts consuming agricultural land. We
respond by demanding more details, and by assigning
the problems to institutions ill equipped to cope with
them. Environmental degradation, first seen as mainly
a problem of the rich nations and a side effect of
industrial wealth, has become a survival issue for
developing nations. It is part of the downward spiral
of linked ecological and economic decline in which
many of the poorest nations are trapped.  Despite
official hope expressed on all sides, no trends
identifiable today, no programmes or policies, offer
any real hope of narrowing the growing gap between
rich and poor nations. And as part of our
‘development’, we have amassed weapons arsenals
capable of diverting the paths that evolution has
followed for millions of years and of creating a planet
our ancestors would not recognize.

When the terms of reference of our Commission
were originally being discussed in 1982, there were
those who wanted its considerations to be limited to
‘environmental issues’ only. This would have been a
grave mistake. The environment does not exist as a
sphere separate from human actions, ambitions, and
needs, and attempts to defend it in isolation from
human concerns have given the very word
‘environment’ a connotation of naivety in some
political circles. The word ‘development’ has also
been narrowed by some into a very limited focus,
along the lines of ‘what poor nations should do to
become richer’, and thus again is automatically

dismissed by many in the international arena as being
a concern of specialists, of those involved in
questions of ‘development assistance’.

But the ‘environment’ is where we all live; and
‘development’ is what we all do in attempting to
improve our lot within that abode. The two are
inseparable. Further, development issues must be seen 
as crucial by the political leaders who feel that their
countries have reached a plateau towards which other
nations must strive. Many of the development paths of
the industrialized nations are clearly unsustainable.
And the development decisions of these countries,
because of their great economic and political power,
will have a profound effect upon the ability of all
peoples to sustain human progress for generations to
come.

Many critical survival issues are related to uneven
development, poverty, and population growth. They
all place unprecedented pressures on the planet’s
lands, waters, forests, and other natural resources, not
least in the developing countries. The downward
spiral of poverty and environmental degradation is a
waste of opportunities and of resources. In particular,
it is a waste of human resources. These links between
poverty, inequality, and environmental degradation
formed a major theme in our analysis and
recommendations. What is needed now is a new era of
economic growth—growth that is forceful and at the
same time socially and environmentally sustainable.

Due to the scope of our work, and to the need to
have a wide perspective, I was very much aware of
the need to put together a highly qualified and
influential political and scientific team, to constitute a
truly independent Commission. This was an essential
part of a successful process. Together, we should span
the globe, and pull together to formulate an
interdisciplinary, integrated approach to global
concerns and our common future. We needed broad
participation and a clear majority of members from
developing countries, to reflect world realities. We
needed people with wide experience, and from all
political fields, not only from environment or
development as political disciplines, but from all
areas of vital decision making that influence
economic and social progress, nationally and
internationally.

We therefore come from widely differing
backgrounds: foreign ministers, finance and planning
officials, policymakers in agriculture, science, and
technology. Many of the Commissioners are cabinet
ministers and senior economists in their own nations,
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concerned largely with the affairs of those countries.
As Commissioners, however, we were acting not in
our national roles but as individuals; and as we
worked, nationalism and the artificial divides between
‘industrialized’ and ‘developing’, between East and
West, receded. In their place emerged a common
concern for the planet and the interlocked ecological
and economic threats with which its people,
institutions, and governments now grapple.

During the time we met as a Commission,
tragedies such as the African famines, the leak at the
pesticides factory at Bhopal, India, and the nuclear
disaster at Chernobyl, USSR appeared to justify the
grave predictions about the human future that were
becoming commonplace during the mid-1980s. But at
public hearings we held on five continents, we also
heard from the individual victims of more chronic,
widespread disasters: the debt crisis, stagnating aid to
and investment in developing countries, falling
commodity prices and falling personal incomes. We
became convinced that major changes were needed,
both in attitudes and in the way our societies are
organized.

The questions of population—of population
pressure, of population and human rights—and the
links between these related issues and poverty,
environment, and development proved to be one of
the more difficult concerns with which we had to
struggle. The differences of perspective seemed at the
outset to be unbridgeable, and they required a lot of
thought and willingness to communicate across the
divides of cultures, religions, and regions.

Another such concern was the whole area of
international economic relations. In these and in a
number of other important aspects of our analysis and
recommendations, we were able to develop broad
agreement.

The fact that we all became wiser, learnt to look
across cultural and historical barriers, was essential.
There were moments of deep concern and potential
crisis, moments of gratitude and achievement,
moments of success in building a common analysis
and perspective. The result is clearly more global,
more realistic, more forward-looking than any one of
us alone could have created. We joined the
Commission with different views and perspectives,
different values, and beliefs, and very different
experiences and insights. After these three years of
working together, travelling, listening, and discussing,
we present a unanimous report.

I am deeply grateful to all the Commissioners for
their dedication, their foresight and personal
commitment to our common endeavour. It has been a
truly wonderful team. The spirit of friendship and
open communication, the meeting of minds and the
process of learning and sharing, have provided an
experience of optimism, something of great value to
all of us, and, I believe, to the report and its message.
We hope to share with others our learning process,
and all that we have experienced together. It is
something that many others will have to experience if
global sustainable development is to be achieved.

The Commission has taken guidance from people
in all walks of life. It is to these people—to all the
peoples of the world—that the Commission now
addresses itself. In so doing we speak to people
directly’ as well as to the institutions that they have
established.

The Commission is addressing governments,
directly and through their various agencies and
ministries, The congregation of governments,
gathered in the General Assembly of the United
Nations, will be the main recipient of this report.

The Commission is also addressing private
enterprise, from the one-person business to the great
multinational company with a total economic turnover
greater than that of many nations, and with
possibilities for bringing about far-reaching changes
and improvements.

But first and foremost our message is directed
towards people, whose well-being is the ultimate goal
of all environment and development policies, In
particular, the Commission is addressing the young.
The world’s teachers will have a crucial role to play
in bringing this report to them.

If we do not succeed in putting our message of
urgency through to today’s parents and decision
makers, we risk undermining our children’s
fundamental right to a healthy, life-enhancing
environment. Unless we are able to translate our
words into a language that can reach the minds and
hearts of people young and old, we shall not be able
to undertake the extensive social changes needed to
correct the course of development.

The Commission has completed its work. We call
for a common endeavour and for new norms of
behaviour at all levels and in the interests of all. The
changes in attitudes, in social values, and in
aspirations that the report urges will depend on vast
campaigns of education, debate, and public
participation.
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To this end, we appeal to citizens’ groups, to non-
governmental organizations, to educational
institutions, and to the scientific community. They
have all played indispensable roles in the creation of
public awareness and political change in the past.
They will play a crucial part in putting the world onto
sustainable development paths, in laying the
groundwork for Our Common Future.

The process that produced this unanimous report
proves that it is possible to join forces, to identify
common goals, and to agree on common action. Each
one of the Commissioners would have chosen
different words if writing the report alone. Still, we
managed to agree on the analysis, the broad remedies,
and the recommendations for a sustainable course of
development.

In the final analysis, this is what it amounts to:
furthering the common understanding and common
spirit of responsibility so clearly needed in a divided
world.

* * * * *
Thousands of people all over the world have

contributed to the work of the Commission, by
intellectual means, by financial means, and by sharing
their experiences with us through articulating their
needs and demands. I am sincerely grateful to
everyone who has made such contributions. Many of
their names are found in Annexe 2 of the report. My
particular gratitude goes to Vice Chairman Mansour
Khalid, to all the other members of the Commission,
and to Secretary General Jim MacNeill and his staff at
our secretariat, who went above and beyond the call
of duty to assist us. Their enthusiasm and dedication
knew no limits. I want to thank the chairmen and
members of the Intergovernmental Inter-sessional
Preparatory Committee, who co-operated closely with
the Commission and provided inspiration and support.
I thank also the Executive Director of the United
Nations Environment Programme, Dr. Mostafa Tolba,
for his valuable, continuous support and interest.

Gro Harlem Brundtland 
Oslo, 20 March 1987

From One Earth to One World
An Overview by the World Commission on
Environment and Development

In the middle of the 20th century, we saw our
planet from space for the first time. Historians may

eventually find that this vision had a greater impact on
thought than did the Copernican revolution of the
16th century, which upset the human self-image by
revealing that the Earth is not the centre of the
universe. From space, we see a small and fragile ball
dominated not by human activity and edifice but by a
pattern of clouds, oceans, greenery, and soils.
Humanity’s inability to fit its doings into that pattern
is changing planetary systems, fundamentally. Many
such changes are accompanied by life-threatening
hazards. This new reality, from which there is no
escape, must be recognized—and managed.

Fortunately, this new reality coincides with more
positive developments new to this century. We can
move information and goods faster around the globe
than ever before; we can produce more food and more
goods with less investment of resources; our
technology and science gives us at least the potential
to look deeper into and better understand natural
systems. From space, we can see and study the Earth
as an organism whose health depends on the health of
all its parts. We have the power to reconcile human
affairs with natural laws and to thrive in the process.
In this our cultural and spiritual heritages can
reinforce our economic interests and survival
imperatives.

This Commission believes that people can build a
future that is more prosperous, more just, and more
secure. Our report, Our Common Future, is not a
prediction of ever increasing environmental decay,
poverty, and hardship in an ever more polluted world
among ever decreasing resources. We see instead the
possibility for a new era of economic growth, one that
must be based on policies that sustain and expand the
environmental resource base. And we believe such
growth to be absolutely essential to relieve the great
poverty that is deepening in much of the developing
world.

But the Commission’s hope for the future is
conditional on decisive political action now to begin
managing environmental resources to ensure both
sustainable human progress and human survival. We
are not forecasting a future; we are serving a notice—
an urgent notice based on the latest and best scientific
evidence—that the time has come to take the
decisions needed to secure the resources to sustain
this and coming generations. We do not offer a
detailed blueprint for action, but instead a pathway by
which the peoples of the world may enlarge their
spheres of co-operation.
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I. The Global Challenge
Successes and Failures

Those looking for success and signs of hope can
find many: Infant mortality is falling; human life
expectancy is increasing; the proportion of the world's
adults who can read and write is climbing; the
proportion of children starting school is rising; and
global food production increases faster than the
population grows.

But the same processes that have produced these
gains have given rise to trends that the planet and its
people cannot long bear. These have traditionally
been divided into failures of ‘development’ and
failures in the management of our human
environment. On the development side, in terms of
absolute numbers there are more hungry people in the
world than ever before, and their numbers are
increasing. So are the numbers who cannot read or
write, the numbers without safe water or safe and
sound homes, and the numbers short of wood fuel
with which to cook and warm themselves. The gap
between rich and poor nations is widening—not
shrinking—and there is little prospect, given present
trends and institutional arrangements, that this process
will be reversed.

There are also environmental trends that threaten
to radically alter the planet, that threaten the lives of
many species upon it, including the human species.
Each year another 6 million hectares of productive,
dryland turns into worthless desert. Over three
decades, this would amount to an area roughly as
large as Saudi Arabia. More than 11 million hectares
of forests are destroyed yearly, and this, over three
decades, would equal an area about the size of India.
Much of this forest is converted to low-grade
farmland unable to support the farmers who settle it.
In Europe, acid precipitation kills forests and lakes
and damages the artistic and architectural heritage of
nations; it may have acidified vast tracts of soil
beyond reasonable hope of repair. The burning of
fossil fuels puts into the atmosphere carbon dioxide,
which is causing gradual global warming. This
‘greenhouse effect’ may by early next century have
increased average global temperatures enough to shift
agricultural production, areas, raise sea levels to flood
coastal cities, and disrupt national economies. Other
industrial gases threaten to deplete the planet's
protective ozone shield to such an extent that the
number of human and animal cancers would rise
sharply and the oceans’ food chain would be
disrupted. Industry and agriculture put toxic

substances into the human food chain and into
underground water tables beyond reach of cleansing.

The World Commission on Environment and Development first met in
October 1984, and published its report 900 days later, in April 1987. Over
those few days:
• The drought-triggered, environment-development crisis in Africa

peaked, putting 35 million people at risk, killing perhaps a million.
• A leak from a pesticides factory in Bhopal, India, killed more than

2,000 people and blinded and injured over 200.000 more.
• Liquid gas tanks exploded in Mexico City, killing 1,000 and leaving

thousands more homeless.
• The Chernobyl nuclear reactor explosion sent nuclear fallout across

Europe, increasing the risks of future human cancers.
• Agricultural chemicals, solvents, and mercury flowed into the Rhine

River during a warehouse fire in Switzerland, killing millions of fish
and threatening drinking water in the Federal Republic of Germany
and the Netherlands.

• An estimated 60 million people died of diarrhoeal diseases related to
unsafe drinking water and malnutrition; most of the victims were
children.

There has been a growing realization in national
governments and multilateral institutions that it is
impossible to separate economic development issues
from environment issues; many forms of development
erode the environmental resources upon which they
must be based, and environmental degradation can
undermine economic development. Poverty is a major
cause and effect of global environmental problems. It
is therefore futile to attempt to deal with
environmental problems without a broader
perspective that encompasses the factors underlying
world poverty and international inequality.

These concerns were behind the establishment in
1983 of the World Commission on Environment and
Development by the UN General Assembly. The
Commission is an independent body, linked to but
outside the control of governments and the UN
system. The Commission’s mandate gave it three
objectives: to re-examine the critical environment and
development issues and to formulate realistic
proposals for dealing with them; to propose new
forms of international co-operation on these issues
that will influence policies and events in the direction
of needed changes; and to raise the levels of
understanding and commitment to action of
individuals, voluntary organizations, businesses,
institutes, and governments.

Through our deliberations and the testimony of
people at the public hearings we held on five
continents, all the commissioners came to focus on
one central theme: many present development trends
leave increasing numbers of people poor and
vulnerable, while at the same time degrading the
environment. How can such development serve next
century’s world of twice as many people relying on
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the same environment? This realization broadened our
view of development. We came to see it not in its
restricted context of economic growth in developing
countries. We came to see that a new development
path was required, one that sustained human progress
not just in a few places for a few years, but for the
entire planet into the distant future. Thus ‘sustainable
development’ becomes a goal not just for the
‘developing’ nations, but for industrial ones as well.

The Interlocking Crises
Until recently, the planet was a large world in

which human activities and their effects were neatly
compartmentalized within nations, within sectors
(energy, agriculture, trade), and within broad areas of
concern (environmental, economic, social). These
compartments have begun to dissolve. This applies in
particular to the various global ‘crises’ that have
seized public concern, particularly over the past
decade. These are not separate crises: an
environmental crisis, a development crisis, an energy
crisis. They are all one.

The planet is passing through a period of dramatic
growth and fundamental change. Our human world of
5 billion must make room in a finite environment for
another human world. The population could stabilize
at between 8 billion and 14 billion sometime next
century, according to UN projections. More than 90
per cent of the increase will occur in the poorest
countries, and 90 per cent of that growth in already
bursting cities.

Economic activity has multiplied to create a $13
trillion world economy, and this could grow five- or
tenfold in the coming half-century. Industrial
production has grown more than fiftyfold over the
past century, four-fifths of this growth since 1950.
Such figures reflect and presage profound impacts
upon the biosphere, as the world invests in houses,
transport, farms, and industries. Much of the
economic growth pulls raw material from forests,
soils, seas, and waterways.

A mainspring of economic growth is new
technology, and while this technology offers the
potential for slowing the dangerously rapid
consumption of finite resources, it also entails high
risks, including new forms of pollution and the
introduction to the planet of new variations of life
forms that could change evolutionary pathways.
Meanwhile, the industries most heavily reliant on
environmental resources and most heavily polluting
are growing most rapidly in the developing world,

where there is both more urgency for growth and less
capacity to minimize damaging side effects.

These related changes have locked the global
economy and global ecology together in new ways.
We have in the past been concerned about the impacts
of economic growth upon the environment. We are
now forced to concern ourselves with the impacts of
ecological stress—degradation of soils, water
regimes, atmosphere, and forests—upon our
economic prospects. We have in the more recent past
been forced to face up to a sharp increase in economic
interdependence among nations. We are now forced
to accustom ourselves to an accelerating ecological
interdependence among nations. Ecology and
economy are becoming ever more interwoven—
locally, regionally, nationally, and globally—into a
seamless net of causes and effects.

Impoverishing the local resource base can
impoverish wider areas: Deforestation by highland
farmers causes flooding on lowland farms; factory
pollution robs local fishermen of their catch. Such
grim local cycles now operate nationally and
regionally. Dryland degradation sends environmental
refugees in their millions across national borders.
Deforestation in Latin America and Asia is causing
more floods, and more destructive floods, in downhill,
downstream nations. Acid precipitation and nuclear
fallout have spread across the borders of Europe.
Similar phenomena are emerging on a global scale,
such as global warming and loss of ozone.
Internationally traded hazardous chemicals entering
foods are themselves internationally traded. In the
next century, the environmental pressure causing
population movements may increase sharply, while
barriers to that movement may be even firmer than
they are now.

Over the past few decades, life-threatening
environmental concerns have surfaced in the
developing world. Countrysides are coming under
pressure from increasing numbers of farmers and the
landless. Cities are filling with people, cars, and
factories. Yet at the same time these developing
countries must operate in a world in which the
resources gap between most developing and industrial
nations is widening, in which the industrial world
dominates in the rule-making of some key
international bodies, and in which the industrial world
has already used much of the planet’s ecological
capital. This inequality is the planet’s main
‘environmental’ problem; it is also its main
‘development’ problem.
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International economic relationships pose a
particular problem for environmental management in
many developing countries. Agriculture, forestry,
energy production, and mining generate at least half
the gross national product of many developing
countries and account for even larger shares of
livelihoods and employment. Exports of natural
resources remain a large factor in their economies,
especially for the least developed. Most of these
countries face enormous economic pressures, both
international and domestic, to overexploit their
environmental resource base.

The recent crisis in Africa best and most tragically
illustrates the ways in which economics and ecology
can interact destructively and trip into disaster.
Triggered by drought, its real causes lie deeper. They
are to be found in part in national policies that gave
too little attention, too late, to the needs of
smallholder agriculture and to the threats posed by
rapidly rising populations. Their roots extend also to a
global economic system that takes more out of a poor
continent than it puts in. Debts that they cannot pay
force African nations relying on commodity sales to
overuse their fragile soils, thus turning good land to
desert. Trade barriers in the wealthy nations—and in
many developing ones—make it hard for Africans to
sell their goods for reasonable returns, putting yet
more pressure on ecological systems. Aid from donor
nations has not only been inadequate in scale, but too
often has reflected the priorities of the nations given
the aid, rather than the needs of the recipients. The
production base of other developing world areas
suffers similarly both from local failures and from the
workings of international economic systems. As a
consequence of the ‘debt crisis’ of Latin America,
that region’s natural resources are now being used not
for development but to meet financial obligations to
creditors abroad. This approach to the debt problem is
short-sighted from several standpoints: economic,
political, and environmental. It requires relatively
poor countries simultaneously to accept growing
poverty while exporting growing amounts of scarce
resources.

A majority of developing countries now have
lower per capita incomes than when the decade began.
Rising poverty and unemployment have increased
pressure on environmental resources as more people
have been forced to rely more directly upon them.
Many governments have cut back efforts to protect
the environment and to bring ecological
considerations into development planning.

The Commission has sought ways in which global development can be put
on a sustainable path into the 21st century. Some 5,000 days will elapse
between the publication of our report and the first day of the 21st  century.
What environmental crises lie in store over those 5,000 days?

During the 1970s, twice as many people suffered each year from ‘na-
tural’ disasters as during the 1960s. The disasters most directly associated
with environment/development mismanagement— droughts and floods—-
affected the most people and increased most sharply in terms of numbers
affected. Some 18.5 million people were affected by drought annually in
the 1960s, 24.4 million in the 1970s. There were 5.2 million flood victims
yearly in the 1960s, 15.4 million in the 1970s. Numbers of victims of
cyclones and earthquakes also shot up as growing numbers of poor people
built unsafe houses on dangerous ground.

The results are not in for the 1980s. But we have seen 35 million
afflicted by drought in Africa alone and tens of millions affected by the
better managed and thus less-publicized Indian drought. Floods have
poured off the deforested Andes and Himalayas with increasing force. The
1980s seem destined to sweep this dire trend on into a crisis-filled 1990s.

The deepening and widening environmental crisis
presents a threat to national security—and even
survival—that may be greater than well-armed, ill-
disposed neighbours and unfriendly alliances. Already
in parts of Latin America, Asia, the Middle East, and
Africa, environmental decline is becoming a source of
political unrest and international tension. The recent
destruction of much of Africa's dryland agricultural
production was more severe than if an invading army
had pursued a scorched-earth policy. Yet most of the
affected governments still spend far more to protect
their people from invading armies than from the
invading desert.

Globally, military expenditures total about $1
trillion a year and continue to grow. In many
countries, military spending consumes such a high
proportion of gross national product that it itself does
great damage to these societies’ development efforts.
Governments tend to base their approaches to
‘security’ on traditional definitions. This is most
obvious in the attempts to achieve security through
the development of potentially planet-destroying
nuclear weapons systems. Studies suggest that the
cold and dark nuclear winter following even a limited
nuclear war could destroy plant and animal
ecosystems and leave any human survivors occupying
a devastated planet very different from the one they
inherited.

The arms race—in all parts of the world—
pre-empts resources that might be used more
productively to diminish the security threats created
by environmental conflict and the resentments that are
fuelled by widespread poverty.

Many present efforts to guard and maintain human
progress, to meet human needs, and to realize human
ambitions are simply unsustainable—in both the rich
and poor nations. They draw too heavily, too quickly,
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on already overdrawn environmental resource
accounts to be affordable far into the future without
bankrupting those accounts. They may show profits
on the balance sheets of our generation, but our
children will inherit the losses. We borrow
environmental capital from future generations with no
intention or prospect of repaying. They may damn us
for our spendthrift ways, but they can never collect on
our debt to them. We act as we do because we can get
away with it: future generations do not vote; they
have no political or financial power; they cannot
challenge our decisions.

But the results of the present profligacy are
rapidly closing the options for future generations.
Most of today’s decision makers will be dead before
the planet feels the heavier effects of acid
precipitation, global warming, ozone depletion, or
widespread desertification and species loss. Most of
the young voters of today will still be alive. In the
Commission’s hearings it was the young, those who
have the most to lose, who were the harshest critics of
the planet’s present management.

Sustainable Development
Humanity has the ability to make development

sustainable-to ensure that it meets the needs of the
present without compromising the ability of future
generations to meet their own needs. The concept of
sustainable development does imply limits—not
absolute limits but limitations imposed by the present
state of technology and social organization on
environmental resources and by the ability of the
biosphere to absorb the effects of human activities.
But technology and social organization can be both
managed and improved to make way for a new era of
economic growth. The Commission believes that
widespread poverty is no longer inevitable. Poverty is
not only an evil in itself, but sustainable development
requires meeting the basic needs of all and extending
to all the opportunity to fulfil their aspirations for a
better life. A world in which poverty is endemic will
always be prone to ecological and other catastrophes.

Meeting essential needs requires not only a new
era of economic growth for nations in which the
majority are poor, but an assurance that those poor get
their fair share of the resources required to sustain
that growth. Such equity would be aided by political
systems that secure effective citizen participation in
decision making and by greater democracy in
international decision making.

Sustainable global development requires that

those who are more affluent adopt life-styles within
the planet’s ecological means—in their use of energy,
for example. Further, rapidly growing populations can
increase the pressure on resources and slow any rise
in living standards; thus sustainable development can
only be pursued if population size and growth are in
harmony with the changing productive potential of the
ecosystem.

Yet in the end, sustainable development is not a
fixed state of harmony, but rather a process of change
in which the exploitation of resources, the direction of
investments, the orientation of technological
development, and institutional change are made
consistent with future as well as present needs. We do
not pretend that the process is easy or straightforward.
Painful choices have to be made. Thus, in the final
analysis, sustainable development must rest on
political will.

The Institutional Gaps
The objective of sustainable development and the

integrated nature of the global environment/
development challenges pose problems for
institutions, national and international, that were
established on the basis of narrow preoccupations and
compartmentalized concerns. Governments’ general
response to the speed and scale of global changes has
been a reluctance to recognize sufficiently the need to
change themselves. The challenges are both
interdependent and integrated, requiring
comprehensive approaches and popular participation.

Yet most of the institutions facing those
challenges tend to be independent, fragmented,
working to relatively narrow mandates with closed
decision processes. Those responsible for managing
natural resources and protecting the environment are
institutionally separated from those responsible for
managing the economy. The real world of interlocked
economic and ecological systems will not change; the
policies and institutions concerned must.

There is a growing need for effective international
co-operation to manage ecological and economic
interdependence. Yet at the same time, confidence in
international organizations is diminishing and support
for them dwindling.

The other great institutional flaw in coping with
environment/development challenges is governments’
failure to make the bodies whose policy actions
degrade the environment responsible for ensuring that
their policies prevent that degradation. Environmental
concern arose from damage caused by the rapid



Central Sense of Direction Is Crucial 283

economic growth following the Second World War.
Governments, pressured by their citizens, saw a need
to clean up the mess, and they established
environmental ministries and agencies to do this.
Many had great success—within the limits of their
mandates—in improving air and water quality and
enhancing other resources. But much of their work
has of necessity been after-the-fact repair of damage:
reforestation, reclaiming desert lands, rebuilding
urban environments, restoring natural habitats, and
rehabilitating wild lands.

The existence of such agencies gave many
governments and their citizens the false impression
that these bodies were by themselves able to protect
and enhance the environmental resource base. Yet
many industrialized and most developing countries
carry huge economic burdens from inherited problems
such as air and water pollution, depletion of ground-
water, and the proliferation of toxic chemicals and
hazardous wastes. These have been joined by more
recent problems—erosion, desertification,
acidification, new chemicals, and new forms of
waste—that are directly related to agricultural,
industrial, energy, forestry, and transportation policies
and practices.

The mandates of the central economic and sectoral
ministries are also often too narrow, too concerned
with quantities of production or growth.  The
mandates of ministries of industry include production
targets, while the accompanying pollution is left to
ministries of environment. Electricity boards produce
power, while the acid pollution they also produce is
left to other bodies to clean up. The present challenge
is to give the central economic and sectoral ministries
the responsibility for the quality of those parts of the
human environment affected by their decisions, and to
give the environmental agencies more power to cope
with the effects of unsustainable development.

The same need for change holds for international
agencies concerned with development lending, trade
regulation, agricultural development, and so on. These
have been slow to take the environmental effects of
their work into account, although some are trying to
do so.

The ability to anticipate and prevent
environmental damage requires that the ecological
dimensions of policy be considered at the same time
as the economic, trade, energy, agricultural, and other
dimensions. They should be considered on the same
agendas and in the same national and international
institutions.

This reorientation is one of the chief institutional
challenges of the 1990s and beyond. Meeting it will
require major institutional development and reform.
Many countries that are too poor or small or that have
limited managerial capacity will find it difficult to do
this unaided. They will need financial and technical
assistance and training. But the changes required
involve all countries, large and small, rich and poor.

II. The Policy Directions
The Commission has focused its attention in the

areas of population, food security, the loss of species
and genetic resources, energy, industry, and human
settlements—realizing that all of these are connected
and cannot be treated in isolation one from another.
This section contains only a few of the Commission’s
many recommendations.

Population and Human Resources
In many parts of the world, the population is

growing at rates that cannot be sustained by available
environmental resources, at rates that are outstripping
any reasonable expectations of improvements in
housing, health care, food security, or energy
supplies.

The issue is not just numbers of people, but how
those numbers relate to available resources. Thus the
‘population problem’ must be dealt with in part by
efforts to eliminate mass poverty, in order to assure
more equitable access to resources, and by education
to improve human potential to manage those
resources.

Urgent steps are needed to limit extreme rates of
population growth. Choices made now will influence
the level at which the population stabilizes next
century within a range of 6 billion people. But this is
not just a demographic issue; providing people with
facilities and education that allow them to choose the
size of their families is a way of assuring—especially
for women—the basic human right of self-
determination.

Governments that need to do so should develop
long-term, multifaceted population policies and a
campaign to pursue broad demographic goals: to
strengthen social, cultural, and economic motivations
for family planning, and to provide to all who want
them the education, contraceptives, and services
required.

Human resource development is a crucial
requirement not only to build up technical knowledge
and capabilities, but also to create new values to help



284 Central Sense of Direction Is Crucial

individuals and nations cope with rapidly changing
social, environmental, and development realities.
Knowledge shared globally would assure greater
mutual understanding and create greater willingness
to share global resources equitably.

Tribal and indigenous peoples will need special
attention as the forces of economic development
disrupt their traditional life-styles—life-styles that can
offer modern societies many lessons in the
management of resources in complex forest,
mountain, and dryland ecosystems. Some are
threatened with virtual extinction by insensitive
development over which they have no control. Their
traditional rights should be recognized and they
should be given a decisive voice in formulating
policies about resource development in their areas.
(See Chapter 4 for a wider discussion of these issues
and recommendations.)

Food Security: Sustaining the Potential
Growth in world cereal production has steadily

outstripped world population growth. Yet each year
there are more people in the world who do not get
enough food. Global agriculture has the potential to
grow enough food for all, but food is often not
available where it is needed.

Production in industrialized countries has usually
been highly subsidized and protected from
international competition. These subsidies have
encouraged the overuse of soil and chemicals, the
pollution of both water resources and foods with these
chemicals, and the degradation of the countryside.
Much of this effort has produced surpluses and their
associated financial burdens. And some of this surplus
has been sent at concessional rates to the developing
world, where it has undermined the farming policies
of recipient nations. There is, however, growing
awareness in some countries of the environmental and
economic consequences of such paths, and the
emphasis of agricultural policies is to encourage
conservation.

Many developing countries, on the other hand,
have suffered the opposite problem: farmers are not
sufficiently supported. In some, improved technology
allied to price incentives and government services has
produced a major breakthrough in food production.
But elsewhere, the food-growing small farmers have
been neglected. Coping with often inadequate
technology and few economic incentives, many are
pushed onto marginal land: too dry, too steep, lacking 

in nutrients. Forests are cleared and productive
drylands rendered barren.

Most developing nations need more effective
incentive systems to encourage production, especially
of food crops. In short the ‘terms of trade’ need to be
turned in favour of the small farmer. Most
industrialized nations, on the other hand, must alter
present systems in order to cut surpluses, to reduce
unfair competition with nations that may have real
comparative advantages, and to promote ecologically
sound farming practices.

Food security requires attention to questions of
distribution, since hunger often arises from lack of
purchasing power rather than lack of available food. It
can be furthered by land reforms, and by policies to
protect vulnerable subsistence farmers, pastoralists,
and the landless—groups who by the year 2000 will
include 220 million households. Their greater
prosperity will depend on integrated rural
development that increases work opportunities both
inside and outside agriculture. (See Chapter 5 for a
wider discussion of these issues and
recommendations.)

Species and Ecosystems: Resources for
Development

The planet’s species are under stress. There is a
growing scientific consensus that species are
disappearing at rates never before witnessed on the
planet, although there is also controversy over those
rates and the risks they entail. Yet there is still time to
halt this process.

The diversity of species is necessary for the
normal functioning of ecosystems and the biosphere
as a whole. The genetic material in wild species
contributes billions of dollars yearly to the world
economy in the form of improved crop species, new
drugs and medicines, and raw materials for industry.
But utility aside, there are also moral, ethical,
cultural, aesthetic, and purely scientific reasons for
conserving wild beings.

A first priority is to establish the problem of
disappearing species and threatened ecosystems on
political agendas as a major economic and resource
issue.

Governments can stem the destruction of tropical
forests and other reservoirs of biological diversity
while developing them economically. Reforming
forest revenue systems and concession terms could
raise billions of dollars of additional revenues, 
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promote more efficient, long-term forest resource use,
and curtail deforestation.

The network of protected areas that the world will
need in the future must include much larger areas
brought under some degree of protection, Therefore,
the cost of conservation will rise—directly and in
terms of opportunities for development foregone. But
over the long term the opportunities for development
will be enhanced. International development agencies
should therefore give comprehensive and systematic
attention to the problems and opportunities of species
conservation.

Governments should investigate the prospect of
agreeing to a ‘Species Convention’, similar in spirit
and scope to other international conventions reflecting
principles of ‘universal resources’. They should also
consider international financial arrangements to
support the implementation of such a convention.
(See Chapter 6 for a wider discussion of these issues
and recommendations.)

Energy: Choices for Environment and Development
A safe and sustainable energy pathway is crucial

to sustainable development; we have not yet found it.
Rates of increase in energy use have been declining.
However, the industrialization, agricultural
development, and rapidly growing populations of
developing nations will need much more energy.
Today, the average person in an industrial market
economy uses more than 80 times as much energy as
someone in sub-Saharan Africa. Thus any realistic
global energy scenario must provide for substantially
increased primary energy use by developing countries.

To bring developing countries’ energy use up to
industrialized country levels by the year 2025 would
require increasing present global energy use by a
factor of five. The planetary ecosystem could not
stand this, especially if the increases were based on
non-renewable fossil fuels. Threats of global warming
and acidification of the environment most probably
rule out even a doubling of energy use based on
present mixes of primary sources.

Any new era of economic growth must therefore
be less energy-intensive than growth in the past.
Energy efficiency policies must be the cutting edge of
national energy strategies for sustainable development
and there is much scope for improvement in this
direction. Modern appliances can be redesigned to
deliver the same amounts of energy-services with only
two-thirds or even one-half of the primary energy 

inputs needed to run traditional equipment. And
energy efficiency solutions are often cost-effective.

After almost four decades of immense
technological effort, nuclear energy has become
widely used. During this period, however, the nature
of its costs, risks, and benefits have become more
evident and the subject of sharp controversy.
Different countries world-wide take up different
positions on the use of nuclear energy. The discussion
in the Commission also reflected these different views
and positions. Yet all agreed that the generation of
nuclear power is only justifiable if there are solid
solutions to the unsolved problems to which it gives
rise. The highest priority should be accorded to
research and development on environmentally sound
and ecologically viable alternatives, as well as on
means of increasing the safety of nuclear energy.

Energy efficiency can only buy time for the world
to develop ‘low-energy paths’ based on renewable
sources, which should form the foundation of the
global energy structure during the 21st  century. Most
of these sources are currently problematic, but given
innovative development, they could supply the same
amount of primary energy the planet now consumes.
However, achieving these use levels will require a
programme of coordinated research, development, and
demonstration projects commanding funding
necessary to ensure the rapid development of
renewable energy. Developing countries will require
assistance to change their energy use patterns in this
direction.

Millions of people in the developing world are
short of fuelwood, the main domestic energy of half
of humanity, and their numbers are growing. The
wood-poor nations must organize their agricultural
sectors to produce large amounts of wood and other
plant fuels.

The substantial changes required in the present
global energy mix will not be achieved by market
pressures alone, given the dominant role of
governments as producers of energy and their
importance as consumers. If the recent momentum
behind annual gains in energy efficiency is to be
maintained and extended, governments need to make
it an explicit goal of their policies for energy pricing
to consumers. Prices needed to encourage the
adoption of energy-saving measures may be achieved
through several means. Although the Commission
expresses no preference, ‘conservation pricing’
requires that governments take a long-term view in
weighing the costs and benefits of the various
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measures. Given the importance of oil prices on
international energy policy, new mechanisms for
encouraging dialogue between consumers and
producers should be explored.

A safe, environmentally sound, and economically
viable energy pathway that will sustain human
progress into the distant future is clearly imperative. It
is also possible. But it will require new dimensions of
political will and institutional co-operation to achieve
it. (See Chapter 7 for a wider discussion of these
issues and recommendations.)

Industry: Producing More with Less
The world manufactures seven times more goods

today than it did as recently as 1950. Given
population growth rates, a five- to tenfold increase in
manufacturing output will be needed just to raise
developing  world consumption of manufactured
goods to industrialized world levels by the time
population growth rates level off next century.

Experience in the industrialized nations has
proved that antipollution technology has been cost-
effective in terms of health, property, and
environmental damage avoided, and that it has made
many industries more profitable by making them more
resource-efficient. While economic growth has
continued, the consumption of raw materials has held
steady or even declined, and new technologies offer
further efficiencies.

Nations have to bear the costs of any inappropriate
industrialization, and many developing countries are
realizing that they have neither the resources nor—
given rapid technological change—the time to
damage their environments now and clean up later.
But they also need assistance and information from
industrialized nations to make the best use of
technology. Transnational corporations have a special
responsibility to smooth the path of industrialization
in the nations in which they operate.

Emerging technologies offer the promise of higher
productivity, increased efficiency, and decreased
pollution, but many bring risks of new toxic
chemicals and wastes and of major accidents of a type
and scale beyond present coping mechanisms. There
is an urgent need for tighter controls over the export
of hazardous industrial and agricultural chemicals.
Present controls over the dumping of hazardous
wastes should be tightened.

Many essential human needs can be met only
through goods and services provided by industry, and
the shift to sustainable development must be powered

by a continuing flow of wealth from industry. (See
Chapter 8 for a wider discussion of these issues and
recommendations.)

The Urban Challenge
By the turn of the century, almost half of

humanity will live in urban centres; the world of the
21st  century will be a largely urban world. Over only
65 years, the developing world’s urban population has
increased tenfold, from around 100 million in 1920 to
1 billion today. In 1940, one person in 100 lived in a
city of 1 million or more inhabitants; by 1980, one in
10 lived in such a city. Between 1985 and the year
2000, Third World cities could grow by another three-
quarters of a billion people. This suggests that the
developing world must, over the next few years,
increase by 65 per cent its capacity to produce and
manage its urban infrastructure, services, and shelter
merely to maintain today’s often extremely
inadequate conditions.

Few city governments in the developing world
have the power, resources, and trained personnel to
provide their rapidly growing populations with the
land, services, and facilities needed for an adequate
human life: clean water, sanitation, schools, and
transport. The result is mushrooming illegal
settlements with primitive facilities, increased
overcrowding, and rampant disease linked to an
unhealthy environment. Many cities in industrial
countries also face problems—deteriorating
infrastructure, environmental degradation, inner-city
decay, and neighbourhood collapse. But with the
means and resources to tackle this decline, the issue
for most industrial countries is ultimately one of
political and social choice. Developing countries are
not in the same situation. They have a major urban
crisis on their hands.

Governments will need to develop explicit
settlements strategies to guide the process of
urbanization, taking the pressure off the largest urban
centres and building up smaller towns and cities, more
closely integrating them with their rural hinterlands.
This will mean examining and changing other
policies—taxation, food pricing, transportation,
health, industrialization—that work against the goals
of settlements strategies.

Good city management requires
decentralization—of funds, political power, and
personnel—to local authorities, which are best placed
to appreciate and manage local needs. But the
sustainable development of cities will depend on
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closer work with the majorities of urban poor who are
the true city builders, tapping the skills, energies, and
resources of neighbourhood groups and those in the
‘informal sector’. Much can be achieved by ‘site and
service’ schemes that provide households with basic
services and help them to get on with building
sounder houses around these. (See Chapter 9 for a
wider discussion of these issues and
recommendations.)

III. International Co-operation and
Institutional Reform
The Role of the International Economy

Two conditions must be satisfied before
international economic exchanges can become
beneficial for all involved. The sustainability of
ecosystems on which the global economy depends
must be guaranteed. And the economic partners must
be satisfied that the basis of exchange is equitable.
For many developing countries, neither condition is
met.

Growth in many developing countries is being
stifled by depressed commodity prices, protectionism,
intolerable debt burdens, and declining flows of
development finance. If living standards are to grow
so as to alleviate poverty, these trends must be
reversed.

A particular responsibility falls to the World Bank
and the International Development Association as the
main conduit for multilateral finance to developing
countries. In the context of consistently increased
financial flows, the World Bank can support
environmentally sound projects and policies. In
financing structural adjustment, the International
Monetary Fund should support wider and longer term
development objectives than at present: growth, social
goals, and environmental impacts.

The present level of debt service of many
countries, especially in Africa and Latin America, is
not consistent with sustainable development. Debtors
are being required to use trade surpluses to service
debts, and are drawing heavily on non-renewable
resources to do so. Urgent action is necessary to
alleviate debt burdens in ways that represent a fairer
sharing between both debtors and lenders of the
responsibilities and burdens.

Current arrangements for commodities could be
significantly improved: More compensatory financing
to offset economic shocks would encourage producers
to take a long-term view, and not to overproduce
commodities; and more assistance could be given

from diversification programmes. Commodity-
specific arrangements can build on the model of the
International Tropical Timber Agreement, one of the
few that specifically includes ecological concerns.

Multinational companies can play an important
role in sustainable development, especially as
developing countries come to rely more on foreign
equity capital. But if these companies are to have a
positive influence on development, the negotiating
capacity of developing countries vis a vis
transnationals must be strengthened so they can
secure terms that respect their environmental
concerns.

However, these specific measures must be located
in a wider context of effective co-operation to
produce an international economic system geared to
growth and the elimination of world poverty. (See
Chapter 9 for a more detailed discussion of issues and
recommendations on the international economy.)

Managing the Commons
Traditional forms of national sovereignty raise

particular problems in managing the ‘global
commons’ and their shared ecosystems—the oceans,
outer space, and Antarctica. Some progress has been
made in all three areas; much remains to be done.

The UN Conference on the Law of the Sea was
the most ambitious attempt ever to provide an
internationally agreed regime for the management of
the oceans. All nations should ratify the Law of the
Sea Treaty as soon as possible. Fisheries agreements
should be strengthened to prevent current
overexploitation, as should conventions to control and
regulate the dumping of hazardous wastes at sea.

There are growing concerns about the
management of orbital space, centring on using
satellite technology for monitoring planetary systems,
on making the most effective use of the limited
capacities of geosynchronous orbit for
communications satellites, and on limiting space
debris. The orbiting and testing of weapons in space
would greatly increase this debris. The international
community should seek to design and implement a
space regime to ensure that space remains a peaceful
environment for the benefit of all.

Antarctica is managed under the 1959 Antarctic
Treaty. However, many nations outside of that pact
view the Treaty System as too limited, both in
participation and in the scope of its conservation
measures. The Commission’s recommendations deal
with the safeguarding of present achievements, the
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incorporation of any minerals development into a
management regime, and various options for the
future. (See Chapter 10 for more discussion on issues
and recommendations on the management of the
commons.)

Peace, Security, Development, and the Environment
Among the dangers facing the environment, the

possibility of nuclear war is undoubtedly the gravest.
Certain aspects of the issues of peace and security
bear directly upon the concept of sustainable
development. The whole notion of security as
traditionally understood—in terms of political and
military threats to national sovereignty—must be
expanded to include the growing impacts of
environmental stress—locally, nationally, regionally,
and globally. There are no military solutions to
‘environmental insecurity’.

Governments and international agencies should
assess the cost-effectiveness, in terms of achieving
security, of money spent on armaments compared
with money spent on reducing poverty or restoring a
ravaged environment.

But the greatest need is to achieve improved
relations among those major powers capable of
deploying weapons of mass destruction. This is
needed to achieve agreement on tighter control over
the proliferation and testing of various types of
weapons of mass destruction—nuclear and non-
nuclear—including those that have environmental
implications. (See Chapter 11 for more discussion of
issues and recommendations on the links between
peace, security, development, and the environment.)

Institutional and Legal Change
The report that follows contains throughout (and

especially in Chapter 12) many specific
recommendations for institutional and legal change.
These cannot be adequately summarized here.
However, the Commission’s main proposals are
embodied in six priority areas.

Getting at the sources.  Governments must begin
now to make the key national, economic, and sectoral
agencies directly responsible and accountable for
ensuring that their policies, programmes, and budgets
support development that is economically and
ecologically sustainable.

By the same token, the various regional
organizations need to do more to integrate
environment fully in their goals and activities. New
regional arrangements will especially be needed

among developing countries to deal with
transboundary environmental issues.

All major international bodies and agencies
should ensure that their programmes encourage and
support sustainable development, and they should
greatly improve their coordination and co-operation.
The Secretary-General of the United Nations
Organization should provide a high-level centre of
leadership for the UN system to assess, advise, assist,
and report on progress made towards this goal.

Dealing with the effects. Governments should also
reinforce the roles and capacities of environmental
protection and resource management agencies. This is
needed in many industrialized countries, but most
urgently in developing countries, which will need
assistance in strengthening their institutions, The UN
Environment Programme (UNEP) should be
strengthened as the principal source on environmental
data, assessment, and reporting and as the principal
advocate and agent for change and international co-
operation on critical environment and natural resource
protection issues.

Assessing global risks. The capacity to identify,
assess, and report on risks of irreversible damage to
natural systems and threats to the survival, security,
and well-being of the world community must be
rapidly reinforced and extended. Governments,
individually and collectively, have the principal
responsibility to do this. UNEP’s Earthwatch
programme should be the centre of leadership in the
UN system on risk assessment.

However, given the politically sensitive nature of
many of the most critical risks, there is also a need for
an independent but complementary capacity to assess
and report on critical global risks. A new international
programme for co-operation among largely non-
governmental organizations, scientific bodies, and
industry groups should therefore be established for
this purpose.

Making informed choices. Making the difficult
choices involved in achieving sustainable
development will depend on the widespread support
and involvement of an informed public and of non-
governmental organizations, the scientific community,
and industry. Their rights, roles, and participation in
development planning, decision making, and project
implementation should be expanded.

Providing the legal means. National and
international law is being rapidly outdistanced by the
accelerating pace and expanding scale of impacts on
the ecological basis of development. Governments
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now need to fill major gaps in existing national and
international law related to the environment, to find
ways to recognize and protect the rights of present
and future generations to an environment adequate for
their health and well-being, to prepare under UN
auspices a universal Declaration on environmental
protection and sustainable development and a
subsequent Convention, and to strengthen procedures
for avoiding or resolving disputes on environment and
resource management issues.

Investing in our future. Over the past decade, the
overall cost-effectiveness of investments in halting
pollution has been demonstrated. The escalating
economic and ecological damage costs of not
investing in environmental protection and
improvement have also been repeatedly
demonstrated—often in grim tolls of flood and
famine. But there are large financial implications: for
renewable energy development, pollution control, and
achieving less resource-intensive forms of agriculture.

Multilateral financial institutions have a crucial
role to play. The World Bank is presently reorienting
its programmes towards greater environmental
concerns. This should be accompanied by a
fundamental commitment to sustainable development
by the Bank. It is also essential that the regional
Development Banks and the International Monetary
Fund incorporate similar objectives in their policies
and programmes. A new priority and focus is also
needed in bilateral aid agencies.

Given the limitations on increasing present flows
of international aid, proposals for securing additional
revenue from the use of international commons and
natural resources should now be seriously considered
by governments.

IV. A Call for Action
Over the course of this century, the relationship

between the human world and the planet that sustains
it has undergone a profound change.

When the century began, neither human numbers
nor technology had the power radically to alter
planetary systems. As the century closes, not only do
vastly increased human numbers and their activities
have that power, but major, unintended changes are
occurring in the atmosphere, in soils, in waters,
among plants and animals, and in the relationships
among all of these. The rate of change is outstripping
the ability of scientific disciplines and our current
capabilities to assess and advise. It is frustrating the
attempts of political and economic institutions, which

evolved in a different, more fragmented world, to
adapt and cope. It deeply worries many people who
are seeking ways to place those concerns on the
political agendas.

The onus lies with no one group of nations.
Developing countries face the obvious life-threatening
challenges of desertification, deforestation, and
pollution, and endure most of the poverty associated
with environmental degradation. The entire human
family of nations would suffer from the disappearance
of rain forests in the tropics, the loss of plant and
animal species, and changes in rainfall patterns.
Industrial nations face the life-threatening challenges
of toxic chemicals, toxic wastes, and acidification. All
nations may suffer from the releases by industrialized
countries of carbon dioxide and of gases that react
with the ozone layer, and from any future war fought
with the nuclear arsenals controlled by those nations.
All nations will have a role to play in changing trends,
and in righting an international economic system that
increases rather than decreases inequality, that
increases rather than decreases numbers of poor and
hungry.

The next few decades are crucial. The time has
come to break out of past patterns. Attempts to
maintain social and ecological stability through old
approaches to development and environmental
protection will increase instability. Security must be
sought through change. The Commission has noted a
number of actions that must be taken to reduce risks
to survival and to put future development on paths
that are sustainable. Yet we are aware that such a
reorientation on a continuing basis is simply beyond
the reach of present decisionmaking structures and
institutional arrangements, both national and
international.

This Commission has been careful to base our
recommendations on the realities of present
institutions, on what can and must be accomplished
today. But to keep options open for future
generations, the present generation must begin now,
and begin together.

To achieve the needed changes, we believe that an
active follow-up of this report is imperative. It is with
this in mind that we call for the UN General
Assembly, upon due consideration, to transform this
report into a UN Programme on Sustainable
Development. Special follow-up conferences could be
initiated at the regional level. Within an appropriate
period after the presentation of this report to the
General Assembly, an international conference could
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be convened to review progress made, and to promote
follow-up arrangements that will be needed to set
benchmarks and to maintain human progress.

First and foremost, this Commission has been
concerned with people—of all countries and all walks
of life. And it is to people that we address our report.
The changes in human attitudes that we call for
depend on a vast campaign of education, debate, and
public participation. This campaign must start now if
sustainable human progress is to be achieved.

The members of the World Commission on
Environment and Development came from 21 very
different nations. In our discussions, we disagreed
often on details and priorities. But despite our widely
differing backgrounds and varying national and
international responsibilities, we were able to agree to
the lines along which change must be drawn.

We are unanimous in our conviction that the
security, well-being, and very survival of the planet
depend on such changes, now.

Reprinted by permission of Oxford University Press,
Oxford/New York.

Consistent Valuation of Natural
Resource Outputs to Advance Both
Economic Development and
Environmental Protection1

Daniel E. Chappelle and Henry H. Webster2

We are very concerned about the direction that
environmental economics has taken in recent years.
The focus now is on benefit-cost analysis, including
comparisons measured in quite disparate terms. At the
same time, the tendency has been to appraise natural
resources without considering their full contributions
to regional and national economies.

In recent years it has been recognized that states,
regions, nations, and the world need both economic
development and environmental protection, not one or
the other (World Commission on Environment and
Development 1987). Indeed, the two are mutually
interdependent

In the United States, many in the natural resource
professions have swung from a preoccupation with
commodity production to environmental protection
(and sometimes preservation). What is called for,
however, is a mutually supportive balancing of

environmental protection with economic development
(Chappelle and Webster 1992b). The balance will not
be accomplished by any one group such as forest
economists, but we can contribute some guidelines.
Our focus here is on what needs to be accomplished
analytically in order to support planning for balance
between the environment and economics.

The Need for Consistent Valuation
Consistent valuation of inputs and outputs is a key

to achieving an appropriate balance between
economic development and environmental protection.
Sustainable production of the goods and services
necessary for life at socially desirable levels requires
this balancing despite the difficulties posed by
increasing population growth, urbanization, and
politically volatile changes on the international scene.

In forestry, achieving balance between the
environment and economics involves managing some
land primarily for commodity values, other areas
mainly for recreational uses, and still others for
natural values: i.e., a multiple-use pattern. Essential
issues include: how much for each use and
where—not which is most worthy in some moral
sense. “Which is most worthy” contributes only to
ideological gridlock. How much and where can be
determined if we work to apply the central ideas
described 20 years ago by Marion Clawson (Clawson
1974, 1975).

There has been much talk in the literature of
environmental economics of “true” economic value
(i.e., social value) as contrasted with financial
analyses based on strictly market-priced products.
Many environmental economists have consciously or
unconsciously propagated the illusion that production
of nonmarket goods and services is independent of
market products, is superior to producing market
goods, and operates (or perhaps should operate)
independently of the economy.

Such emphasis on nonmarket goods and services
has caused neglect of market products and the jobs
and incomes associated with them. More importantly,
tradeoffs between nonmarket and market products
have been neglected.

The word value is often used rather loosely.
Estimates of utility are implied to be identical with
market prices. This has tended to isolate resource and
environmental economists from mainstream
economists, as well as economically literate citizens.
This isolation would be healthy and path breaking if it
were correct and socially useful. But, in our
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considered judgment, it is not. Failure to link natural
and environmental resources with the characteristics
of our modem economy is the essential flaw.

Under such conditions, benefit-cost analyses yield
solutions that, if followed by policy makers, can make
economic conditions worse. Many problem areas in
which benefit-cost analysts have been most active
(e.g., water, outdoor recreation, and agricultural
development projects) are often those now considered
colossal mistakes in terms of economic and ecological
viability.

Many benefit-cost analyses of biodiversity and
environmental protection have not fully considered
—or considered at all—important regional economic
impacts. Hypothetical benefits that may go to the
whole country are given more attention (e.g., the
northern spotted owl in the Pacific Northwest) than
regional economic impacts.

Importance of Values to Development
The current orientation of research in

environmental economics has resulted in guidelines
that are very abstract and alien to real-world
conditions. We believe this has caused considerable
confusion among the media and the public. And to the
extent that such guidelines actually influence decision
making, the economy may have been adversely
impacted.

The literature of environmental economics
appears to have an ideological bent toward
preservation and against use (wise or otherwise). This
ideology is often reflected in the way that intrinsic
values are estimated. For example, analyses of
benefits and costs of prohibiting timber cutting in
areas reserved for threatened or endangered species
often do not adequately consider impacts on local
economies, increased costs of lumber, or the growing
threat of damages from forest fires. Of course, in
earlier decades, the profession showed a clear bias
towards timber utilization, and hence largely adopted
the ideology of the forest products industry. Now a
significant element seems to be at the other end of the
scale. Two wrongs do not make a right. An
ideological bent more explicitly toward development
and increased prosperity would be useful.

Focus on Real Economic Impacts Rather
Than Willingness to Pay

The traditional approach to valuation is benefit-
cost (B/C) analysis. B/C analysis can be used at
national and regional scales, but it is really most

appropriate at the level of individual economic
activity (i.e., the agency or firm) or, under certain
conditions, perhaps the sector level. Most B/C studies
in natural resources have been at the project level.

Objections to B/C analysis include its use of
partial equilibrium scope, an analytic device in which
a number of factors are held constant while one is
changed to determine whether it is a causal factor.
Partial equilibrium scope is a severe constraint to the
use of B/C analysis in aggregate analysis.

Another objection relates to efficiency analysis.
The typical economist would be apt to calculate the
economically efficient solution by maximizing the
present value of the economic surplus (i.e., consumer
surplus plus producer surplus) during the planning
period, discounted by the appropriate interest rate.
When products that are entirely market-priced are
involved, the approach often is labeled “financial
analysis” and is largely noncontroversial among
economists and the public alike.

Unfortunately, the efficiency criterion provides
little guidance to complicated real-world multiple-use
decisions. Values derived by efficiency studies often
are of considerable use in answering specific
questions addressed by research projects. However,
unless the values derived from various studies are
integrated or contrasted, these values are of little use
in multiple-use decision making and often are
inconsistent with each other, leading to confusion on
the part of clients. More serious, such values often
have been treated as equivalent to market prices.

The B/C approach generally requires estimates of
willingness-to-pay (WTP) for all nonpriced outputs.
Usually market prices are used if they exist (i.e.,
transactions data), if they are not distorted (i.e., if
perfect competition is at least approximated and
exchange rates are realistic). If market prices do not
exist, weights are developed using indirect methods
such as contingent valuation and the travel cost
method. (See below.) There are serious questions
regarding the appropriateness of weights estimated
using these methods.

It is clear that amenity and other nonpriced goods
and services should not be tallied as having zero value
in economic analysis. However, neither should they
be taken to have almost infinite value. If WTP values
are going to be used, it is important to derive them for
priced products as well as nonpriced products so they
are measured on the same scale. In these days of
exploding lumber prices, it is particularly essential to 
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measure what consumers are willing to pay for that
forest product.

Derivation and use of WTP estimates may involve
a number of deficiencies:
• Normally when WTP is estimated by indirect

means, estimating procedures ignore differences
in behavior of consumers. In contrast, economists
generally maintain that social welfare is not
measurable because it is impossible to sum
utilities enjoyed by individuals (for this view see
Bannock et al. 1992, p. 397). If one disagrees with
this position, there is still the question of how to
correctly aggregate values for dissimilar
consumers. This problem has not been adequately
addressed.

• Estimates of utility have often been taken to be
equivalent to market prices (which they are not
since normally there is also consumer surplus for
market goods).

• In general WTP has not been found to be
equivalent to willingness-to-accept (or sell)
values.

• Various values may be derived depending on the
method used.

• If developed through the travel cost method—a
procedure for constructing demand curves for
recreational sites by using distance traveled as a
measure of cost—estimates essentially are based
on transactions data, and values to society (as
contrasted to individual consumers) could be more
accurately measured by an economic impact
model.

• The contingent valuation method, which uses
surveys to determine how much people value
goods for which prices do not exist, particularly
seems weak in that: (1) it is difficult to provide
adequate information about all possible tradeoffs
to elicit appropriate appraisals from respondents;
and (2) with few exceptions respondents have
known they would not have to pay values they
assigned. The weakness of this method is
illustrated by recent findings by Hacker (1993).
Professed willingness of Oregonians to pay for
protection of the northern spotted owl (estimated
by Rubin et al.) is more than 100 times the amount
provided for all wildlife species via the “check-
off” on Oregon’s state income tax (Hacker 1993).

• Derived WTP values may not be equivalent to
prices of fully comparable products actually
priced by organized markets (e.g., developed
campgrounds).

• Such values do not serve the rationing function of
market prices.

• Generally studies have ignored under employed
and unemployed labor and other inputs.
For these reasons, WTP estimates generally are

insufficient measures on which to base resource
decisions.

When and where is B/C analysis appropriate? It
seems to us that it is the correct approach for
determining the appropriate price of an output when
perfect competition exists or can be facilitated (with
the costs of the implementation included in the
analysis).

This is no small contribution, but it should not
lead to the rousing reception that the approach has
received in resource and environmental economics.
This is particularly true if neither analysts nor their
clients have any intention of implementing such
prices (nor of compensating losers). For example,
why go to great bother to quantify values of outdoor
recreation activities if there is no intention to impose
prices that will do away with below-cost recreation?

Is there a valid and significant use of WTP values
derived by methods such as contingent valuation?
One of us would simplify the matter by simply saying
“no.” The other would suggest that the most
significant use is to serve as inputs to political
decisions, much as political polls do. The reliability
of polls will vary greatly depending on the extent to
which sound sampling plans are implemented. In past
work there have been tendencies toward
extrapolations and interpolations much beyond
sample data, which lead to questionable findings and
discredited research efforts. As noted earlier, it is
possible to derive many different values depending on
the assumptions and methods used. Unfortunately,
most members of the forestry profession and the
public do not understand the possible existence of
many different WTP values. The media have been
savaging forest managers because of misinformation
based at least partly on well-intended and, for the
most part, well-designed and conducted economic
research studies. In particular, newspaper discussions
of WTP estimates for environmental resources
derived using the contingent valuation method on the
basis of small samples in small areas extrapolated to
the national population have been very harmful to the
profession and, more important, harmful to rational
decision making.

In contrast to B/C analysis, the economic impact
approach developed within regional economics seems
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to have considerable value in contributing guidelines
to effective forest resource management. This
approach normally focuses on transactions in dollar
terms (and transformations to jobs and income),
although it is possible to do considerable analysis
even in physical terms. Those nonpriced goods and
services involving transactions in their acquisition
(e.g., travel to experience recreation) are best valued
in terms of economic impacts, using changes in
consumption functions in an input-output analysis to
trace economic value. In such a situation, economic
impact analysis seems to provide a better measure of
value than B/C analysis (although not the same
measure).

This is true for several reasons. Economic impact
analysis takes a general equilibrium approach, takes
the world as it is (including the existence of monopoly
power), and explicitly recognizes the maze of
interdependencies involved in the derived demand
process. Economic impact analysis is particularly
important because policy issues involve equity and
distributional aspects. Efficiency analysis requires
making such absurd assumptions that conclusions are
largely meaningless when aggregated to the regional
and national scales.

Conclusions
In terms of contribution to resource management,

attempts to quantify WTP are of little utility unless
one is trying to determine an appropriate price of a
product, and actually intends to impose the price. B/C
analysis could play an important role in determining
appropriate prices for publicly supplied goods or
services at specific sites, if such prices can be
imposed on the users (e.g., to price recreational
experiences that are instances of below-cost
recreation).

To improve societal welfare, we need to be
concerned with economic impacts of proposed
changes in forest management. Major aspects of these
changes often have to be judged without an overall
comprehensive model. Making such judgments is
often the most telling test of effective political and
administrative leadership. To the extent that any
attempt is made at an overall comprehensive model,
changes should be analyzed based on weights
attached to the various goods and services, both
market and nonmarket, that can be produced on our
forests. WTP estimates for nonmarket products,
however, are not equivalent to market prices.
Therefore, allocation decisions cannot be validly

based on them, if market prices are used for the priced
products. The same measurement scale must be used
in quantifying all weights in the model.

WTP can be of some use in providing politicians
with measurements of expected gains and losses in a
limited number of tradeoffs, much like political polls.
Hence, these measures of public preferences can play
an important role in setting constraint levels in
resource allocation models, but have limited use in
directly guiding management decisions.

It is absolutely essential that we increase research
on valuation problems, but we should make sure that
we provide reasonable guides to decision making for
forest planning and management. This means that
assumptions in the analysis must be designed to be
consistent with planning and management premises.
Valuation exercises and experiments must be
presented very carefully to the profession and, more
importantly, to the general public. In particular,
market and contingent WTP values must not be
compared. Doing so is worse than apples and oranges,
which after all can be used for the same purpose. It’s
more like oranges and baseballs.

It is important to be very explicit as to the reasons
for not comparing market values for some resources
and WTP values for other resources. To compare
them is to wittingly or unwittingly stack the analytic
deck. This can affect policy adversely if followed by
political decision makers and the body politic. WTP
values will be greater than market values for any
resource for which both can be ascertained—the
Oregon example of 100 to 1 for “said” versus “did”
may illustrate the outer extreme of this difference.

Market values for commodity resources, compared
with WTP values for amenity resources, will
automatically overvalue amenities in relation to
commodities. Such comparisons simply give an
analytic veneer to an already serious tendency in
American society. That is a tendency “to consume
high, produce low, buy it from elsewhere, and see no
connection to societal prosperity or the balance of
trade.” Zealous advocates will likely argue this type
of inherent nonsense in any case. Do not give them a
veneer of analytic respectability.
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Some Sources of Persistent Error
in Thinking about Resources1

Henry H. Webster2

Introduction
Forests and many other natural resources in the

United States are generally in improved and
improving condition. In the specific case of forests,
this is the result of both passage of time since the
original harvest, and active resource management in
several parts of the country beginning with improved
fire protection in the 1920s, and other forms of active
management beginning in the 1930s with further and
continuing improvements-beginning in the 1950s
(Easterbrook 1995, Frederick and Sedjo 1991,
Sampson and Hair 1990, MacCleery 1992).

Public attitudes and behavior toward resources are
quite contradictory (as was discussed in a previous
article titled “The Curious State of Forestry in the
United States,” Webster and Chappelle 1997). Per
capita consumption of resource commodities in the
U.S. is extremely high, especially so by comparison
with other parts of the world at a similar stage of
societal development (e.g., per capita consumption of
paper and paperboard is 48 percent higher in the U.S.
than in Canada and 93 percent higher than in western
Europe; patterns are generally similar for other
resource commodities such as gasoline). At the same
time, a substantial segment of the public appears to
believe that all resource conditions are bad, and
resource preservation nearly everywhere is morally
necessary.

The tenor of much public belief was illustrated
when the World Wildlife Federation asserted that
three-fourths of the forests of the United States and
Canada are threatened with extinction—this when
forests are in a major phase of accumulation in
substantial parts of North America (see, for example,
Lake States Forestry Alliance 1996). To make matters
even more Alice-in-Wonderland, a respected national
newspaper reported the utterly incorrect assertion as if
it were a fact (The Christian Science Monitor 1997).

These several attitudes and behaviors together
amount to: consume high, produce relatively low, buy
it from elsewhere, see no connection to balance of
trade or societal prosperity or environmental effects
exported elsewhere via our imports. Complaints about
resource management in other parts of the world from
which the U.S. imports complete the illogical circle. 

To say that actual resource conditions and these
attitudes are inconsistent is to put the matter
extremely mildly. The inconsistency is so great as to
suggest that something more is at work here than
simply a lot of public misinformation about actual
resource conditions and trends. Webster and
Chappelle (1997) suggested that a stampede has
occurred in some U.S. resource circles. It will be
helpful to attempt to further identify some deeper
roots of seemingly irrational societal behavior.

A considerable amount of focused thought
suggests that there may be as many as five or six
factors at work, with some interactions among them.
Exploring these factors and interactions involves
considerable extended experience in observing public
attitudes as they relate to natural resources and related
economic sectors. Wide reading of diverse forms of
human history is also brought to bear.
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Some Alternative Explanations
The following five factors may help to rationalize

a wide difference between actual resource conditions
and trends, and some publicly expressed views
concerning these conditions and trends. All may be
true simultaneously in an aggregate sense (although
individuals may be more attached to some than to
others). These factors are mentioned in no particular
order. other than the first being most down-to-earth
and the last being the most mystical.

1. A one-way interpretation of history of at least
some resource matters. Public attention often appears
to focus more on factors diminishing resources,
including forests, than on factors augmenting them.
even when the augmenting factors are distinctly the
stronger of the two. This pattern is sharply illustrated
by Oxford historian Michael Williams in his book
Americans and their forests: A historical geography.
Professor Williams examines the whole history of
American forests since original European
settlement—original clearing for purposes of
agricultural settlement, exploitation for a variety of
important materials, and subsequent rebound. He also
examines what was written about this whole process
at various times. He concludes that over a long history
there has consistently been more public attention to
factors diminishing forests than to factors augmenting
them, even when the latter are distinctly stronger.
There may be a very simple but important reason for
this one-eyed public view. Tree growth, and 
re-establishment of forests on areas once farmed is
very gradual but persistent. Removal of forest at any
given place, in contrast, is usually rather abrupt. This
amounts to a gradually rising tide contrasted with the
abruptness of surgery. Things that happen suddenly
attract the eye.

This factor by itself is more a case of
misinformation alone than are any of those that
follow.

2. Displaced rhetoric. Displacement occurs when a
pattem of rhetoric is maintained, and applied to a very
different subject than the one for which it was
originally developed. That politicians and public
figures have an investment in patterns of rhetoric is
understandable: being original seven days of every
week would be difficult. However, displacement of
(particularly alarming) rhetoric can badly misstate the
new subject.

A particularly striking example is cited by Wilfred
Beckerman, an Oxford economist and member of the
original Royal Commission on Pollution in Great

Britain in the early 1970s. Professor Beckerman notes
in a recent book (1995) that the vice-president of the
United States first developed a pattern of strong
rhetoric in warning about the possibility of worldscale
mutual nuclear destruction. (This was a subject where
there was the possibility of sky-falling everywhere.)
The vice-president subsequently became involved in
environmental matters. His carefully developed
rhetoric could be maintained only if the “sky is falling
everywhere” scenario is implicitly assumed here too.

3. Displaced feelings of personal fragility. Several
knowledgeable authors have observed that nature is
strikingly resilient, while civilization is fragile—with
order in society all too easily lost, and very difficult to
regain if lost. These authors include philosophers
Alston Chase (1992) and Dennis Wrong (1994), and
science editor Jeff Wheelright (1994). They
collectively discuss matters ranging from extreme
breakdown of civilization in places such as Bosinia
and Somalia (to which several others could now be
added) to comparatively prompt and complete
recovery of Prince William Sound following the
Exxon Valdez oil spill.

Much public discussion has it precisely
backwards, however. Fragile nature is heard now in
nearly endless chorus from a surprising number of
sources, some of them otherwise reasonably sensible.
Some of this may relate to one-way interpretation of
history described by Michael Williams. For example,
nearly every alteration of land and water habitats
causes some animal and marine populations to
increase, and others to decrease, as parts of natural
adjustment. Public discussion tends to focus almost
entirely on decreases. with increases ignored—as if
the human species had become averse to good news.

There are some things deeper than one-way
interpretation of history at work here also. And Jeff
Wheelright puts his fmger directly on reasons why
much public reaction in many situactions has matters
of fragility and resilience precisely backwards. As he
puts it, “Fragile is one thing the earth is not: nor is life
on earth fragile. Rather, it is humans who project their
own fragility onto the world around them”
(Wheelright 1994).

4. Organizational drift from reasonable original
goals. Organizations have been known to start with
original goals that made substantial sense. Then, when
these goals are met in considerable part, they often
search for new goals (in order to have a continued
reason for existing as an organization). New goals
may in some cases be much less reasonable and
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enlightened than the original. Changes in leadership
sometimes also accompany such shifts in goals.

Shifts of this sort have occurred in particular
environmental organizations.  Greenpeace is a case
very much in point. Greenpeace’s original objectives
twenty-five to thirty years ago focused  substantially
on avoiding world-scale mutual nuclear destruction.
One of the founders was Patrick Moore, then a
relatively young graduate of the University of British
Columbia. His Ph.D. was in forest ecology. His
evident concern was for survival of both the human
race and its supporting institutional and natural
environment.

Greenpeace’s goals have to all appearances shifted
markedly as the risk of world-scale nuclear
destruction has abated. They have expanded,
becoming nearly all-encompassing in opposition to
projects and developments benefitting human beings.
Focus on water resources seemed for a time to have
been a central point after the nuclear focus receded.
Spreading of goals in diffuse forms continued from
there. For example, opposition to development of all
forest resources everywhere now seems to be a theme
of Greenpeace. Reduction of outputs from forests in
developed parts of the world having high
environmental standards is one theme. Another is that
forestry practices in developing countries (e.g.,
Solomon Islands north of Australia in the South
Pacific) should avoid all forms of mechanization in
favor of the most severe forms of “grunt” labor
(source: radio interview with Greenpeace leader for
South Pacific carried on the BBC World Service
shortwave broadcasts). Ability to ignore human needs
and human discomfort has become astounding.

The degree of organizational drift from reasonable
original goals is reflected in Patrick Moore’s
departure from Greenpeace. He is now associated
with the Forest Alliance of British Columbia as an
advocate of effective sustainable development of
forests for human benefit (Moore 1995, 1996).

5. Misplaced or misunderstood religiosity. The
most mystical of sources of persistent error in think-
ing about resources can be discussed quite briefly for
a good reason. Philosopher Alston Chase (1995) has
analyzed current U.S. conflicts over forests so
thoroughly that briefly restating his central conclusion
is all that is needed. Chase identifies the driving force
as biocentrism that favors supposedly natural
conditions (that are often inaccurately described) over
anything to do with ongoing benefits to human beings.
He traces the roots of biocentrism as a pseudo religion

back to German mysticism in the Middle Ages. It is
his considered opinion as a philosopher that many
current advocates of this pseudo religion have little or
no understanding of its origin. (Chase also identifies
biocentrism as partially a war of the well-off against
the less well-off in regions where resource industries
and sectors are important.)

These basic sources of persistent error are to a
degree reinforced by two unfortunate and interrelated
tendencies in current U.S. society. One can be
described as a profoundly bad intellectual climate for
resource-related sectors and activities. The second is a
striking lack of a sense of strategic direction and
leadership in many (though fortunately not all)
resource agencies.

Bad intellectual climate has several dimensions or
aspects. These include: a decrease in exposure to
economic concepts and societal links in education
programs for even the most economically oriented
resource professions (e.g., forestry); a shift over time
in hiring practices by some resource agencies toward
resource professions entirely keyed to biological and
physical sciences (with essentially no exposure to the
working of the economy and the role of natural
resources in societal prosperity); an extremely low
level of public understanding of these same matters
(as illustrated by a recent national survey sponsored
by the Washington Post, Harvard, and a major
foundation): an assumption by many general
economists that natural resources are no longer of any
importance to a country of advanced economic status;
and many media outlets that have reduced resource
matters (and many other matters as well) to a political
football game between the supposed good guys and
bad guys. The simple fact that very high U.S. per
capita consumption of many resource commodities
drives much else in the real world is simply lost on
many in this bad intellectual climate.

Lack of strategic sense of direction and leadership
causes a tendency to float on the surface of popular
public opinion. This amounts to “go with the flow”
even when public opinion is flawed by several or all
of the basic sources of persistent error.

Bad intellectual climate is serious. It takes away
the most crucial resource for leadership of the kind
that can focus effectively on long-term societal good
(while also keeping the ship away from short-term
rocks).
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Possible Relationships Among These
Sources of Misinterpretation

There are links among the basic sources of error,
these sources of misinterpretation concerning
resource conditions and trends. Listing and describing
all possible links would be difficult—just as trying to
describe several balls of yarn snarled together would
be difficult. But some primary links can be readily
identified.

One-way interpretation of history seems to be the
simplest case. Were it the sole explanation, improved
information by itself would get public discussion into
harmony with actual resource trends. Difficulty in
doing so illustrates that there are other factors.

Displaced rhetoric and organizational drift from
reasonable original goals are in a sense two different
cases of generically the same thing: maintaining the
argument of impending doom while changing subjects
to which it applies. That both the vice-president and
Greenpeace began their activities to help ward off the
then quite real possibility of world-scale nuclear
disaster further illustrates the connection.

Displaced feelings of personal fragility and
misplaced religiosity may also be related to a degree.
Feelings of personal fragility are at root a matter of
insecurity. Faith in something larger is well
recognized as a primary means for overcoming
personal insecurity and uncertainty.

Displaced feelings of personal fragility and
misplaced religiosity may together explain why
improved information often finds it quite hard going
against one-way interpretation of history. When faith
goes in a particular direction for reasons of personal
importance, facts may be not only ignored but
positively rejected and in cases stood on head in order
to maintain a valued faith.

To Improve the Situation
What are the chances of offsetting or overcoming

these interlinked sources of persistent error and
misinterpretation? That is a question much simpler to
ask than to answer.

The first thing to be said is that this will be
difficult given the nature of the sources of
misinterpretation. Improved resource information will
help some. It cannot do the whole job alone for a
simple reason. Resource information simply is not an
antidote for displaced feelings of personal fragility or
misplaced religiosity. 

Improved resource information is most needed
first in outlets read by generally informed people in

professional fields concerned with societal
development. An example is an article that recently
appeared in a respected economics journal in plain
English (CHALLENGE: The magazine of economic
affairs). The article is titled “Using our natural
resources more effectively: A real-world example.”
The article ties directly to the central point of a recent
book by the editor of the magazine—namely that
more rapid economic growth would go a considerable
way in alleviating a number of our societal aches and
pains. It illustrates, via specific regional examples,
how effective use of forest resources has strengthened
regional and local economic growth.

Articles in outlets read by people in other
professional fields would serve similar purpose.
Journals read by architects would seem one useful
example. Journals and magazines read by community
development people are another.

A next step, if feasible, would be improved
resource information in general circulation outlets of
generally good quality. Examples that come readily to
mind include The Atlantic Monthly, The Christian
Science Monitor, other quality national and regional
newspapers, and perhaps major news magazines. At
present, however, such outlets appear to be part of the
problem. Recent experience suggests that many such
outlets resist resource information that is not alarmist
for reasons that could only be speculated upon.
Improved resource information in professional outlets
may help general circulation outlets to eventually also
publish such information on occasion. An article that
may be a modest start in this direction appeared in a
recent issue of The Atlantic Monthly (Sagoff 1997).
The author identifies and rebuts several myths or
misconceptions covering broadly defined resource
conditions and trends.

Serious reconsideration of recent trends in
education programs for resource professions, and in
resource agency hiring practices, is also needed closer
to home. Better understanding of economic concepts
and the role of resources in the ordinary business of
living is vital. It is utterly necessary if resource
professions and agencies are to work on solutions of
real societal difficulties—and not be part of the
problem.

Displaced rhetoric and organizational drift from
reasonable original goals are likely best answered
from within the same circles where they occur. That is
why Patrick Moore is such an important example.
Who would better understand the original purpose of
an organization, and subsequent drift from that
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purpose, than one of the founders? His salient
observations have been very widely reported in
Canada in both printed form and via several in-depth
interviews on the principal radio network heard
nationwide. Similar reporting has not yet occurred in
the United States.

Getting at misplaced religiosity will require
accurate discussion of the roots of German mysticism
by people throughly conversant in religious terms.
Alston Chase has made an important beginning that
could likely be enlarged upon by a philosopher of
more directly religious orientation. As Alston Chase
puts it, current biocentrism seems to be based on an
incomplete and inaccurate understanding of its own
religious roots. More complete understanding,
including links between German mysticism and
Naziism. might shake the faith of at least some
biocentrists. This is particularly likely if knowledge of
some very unsavory links became widespread and
resulted in widespread public disapproval. A waning
of misplaced religiosity might also help to soften
displaced feelings of personal fragility.

Even so, “true believers” as described by Eric
Hoffer ( 1951) will remain. But the number will be
smaller. Such is the good news from several
intertwined and very snarled balls of yarn.
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“Zoning” for Fiber Production and
Environmental Protection Across
the Landscape
Henry H. Webster and Richard A. Skok
with suggested revisions by R. A. Lautenschlager

Introduction
This chapter focuses on efforts to develop a

logically consistent pattern for progressive and
inclusive forest management. Inclusive forest
management considers evenhandedly all principal
outputs from forests. Progressive management seeks
to do this in a way that will minimize conflict
between uses and users of the overall forest resource 
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in any given locality or region while maintaining
healthy and sustainable forests.

Separation of seriously conflicting uses and users
of forest land (zoning) is a major theme. Several
primary topics are discussed around this theme. The
first is historic development of main ideas that can
guide separation of uses and users. This theme
includes some aspects of environmental protection
that go beyond zoning, e.g., protection of water
quality and scenic values on actively managed forest
land. The second focuses on a major attempt in
Michigan to apply these ideas to create progressive
and inclusive forest management. The third is the role
of intensive timber management and some related
matters in this attempted application.

It will be argued that environmental and cultural
(including scenic) protection and timber management
are compatible, indeed complementary.

Essentially, we discuss separating, through
zoning, uses and users within areas of forest land
managed for different primary purposes. We do not
discuss the more extreme (institutional and legal
designation of parks, refuges, and wilderness areas)
means of separating uses and users.

Specifics discussed in this chapter draw
substantially on Webster’s experience as state forester
for Michigan from 1975 to 1990, and subsequent
experience as project director for a major analytic
project for an organization that evolved into the Great
Lakes Forest Alliance.1 Specifics also draw on Skok’s
experience as a member of an analytic group
associated with the (U.S.) Public Land Law Review
Commission.

Historic Development of Major Ideas
Extreme conflict over the forests can and has

developed when an overall framework, with input
from key stakeholders, has not been developed. 
Without a consistent and evenhanded method for
considering all significant uses of forest land, matters
commonly become all (of one) versus all (of some
other). For example, without an overall framework,
wilderness proposals are discussed as if life itself
depended on the outcome. The lack of any explicit
and positive link to other forest uses (integrated
management) of the land base (that includes timber
investment security) is an open invitation for endless
argument. 

Before discussing development of a logically
consistent integrated management framework, we
relate the zoning approach to the concept of multiple

use of forest resources (legally mandated for U.S.
national forests in 1962 and followed in the 1900s by
the ecosystem management concept). The zoning
approach amounts to applying multiple use at larger
geographic scale than originally visualized. This
amounts to correcting an error that occurred
inadvertently in early discussion of the concept of
multiple use.

Multiple use discussions essentially began as a
way to examine the legitimacy of the concept and the
manner in which it was to be applied. The somewhat
accidental outcome of this review continues to be at
the root of some present and continuing difficulties.
One notable part of this review occurred in the early
1940s with Samuel T. Dana (1943a,b) and Gus A.
Pearson (1944) as protagonists. They and others
examined two separate questions:  (1) should water,
recreation, and wildlife be considered equal to timber
as products of forests, and (2) should multiple use be
applied on a small-area basis with several uses of
closely intermixed and all treated with equal priority,
or should multiple use be applied on a larger-area
basis with primary purposes of management
designated for particular land units within this larger
pattern? Dana (1943a,b) argued that water, recreation,
and wildlife are as important as timber, and that a
small-area equal-priority approach to multiple use
should be taken.  Pearson (1944) argues that timber
should be pre-eminent, and that a larger-area approach
should be taken with primary purposes designated. 
(Pearson’s argument included an example posed in
terms of a well-organized farmyard [Pearson 1944].)

Somehow ensuing discussion, legislation, and
action lost sight of the fact that two separate questions
were involved. Events won the day for Dana’s
viewpoint that water, recreation, and wildlife are as
important as timber, but somehow the second question
concerning the size of units and possible designation
of primary purposes was submerged (Dana 1943a,b).
The effect was to decide in favor of the small-area
approach without ever really considering the second
question on its merits. The result was a long period of
emerging and intensifying difficulties as individuals
and groups attempted to manage for everything
everywhere.

Broad-scale thinking and philosophy expressed by
Aldo Leopold (1949) six to seven decades ago
illustrates underlying sources of these difficulties.
Leopold’s observations were fairly recently
summarized by Lautenschlager (1998). The essential
distinction drawn by Leopold is between forestry as
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an agronomic enterprise and forestry as a highly
naturalistic enterprise. People who favor one or the
other everywhere mount arguments of near-religious
intensity. Our perspective is that such arguments are
part of difficulties in rational management of forest
resources for all valid purposes. Getting away from
everywhere to what where is an underpinning logic
for zoning.

Attempts to develop a logically consistent overall
framework, primarily based on goals (objectives) and
implemented by zoning the forest land base, have
occurred by stages. In the United States three fairly
distinct stages can be identified. The first was the
conceptual development by the (U.S.) Public Land
Law Review Commission 30 years ago. The second
was refinement of the idea by Marion Clawson,
Resources for the Future, 25 years ago. The third
stage, our example, was a large-scale attempt to apply
a refined version of Clawson’s idea to the state forest
system in Michigan. Each of these three stages can be
usefully discussed. Recent suggestions by Seymour
and McCormack (1989), Seymour and Hunter (1992),
Binkley (1997), Messier and Knaeshaw (1996), and
Taylor (1999) rather closely parallel Clawson’s
refined idea and Michigan’s attempt to apply that
idea.

The Public Land Law Review Commission made
three interrelated suggestions in one major part of its
reports. The first suggestion was for a thorough
geographic inventory of the assets and specific
attributes of federal public land. The second was for
prompt designation of areas with scenic, recreational,
and environmental values of national significance.
The third was that timber growing efforts be
concentrated on areas of substantial site productivity
not designated under the second suggestion. Taken
together, these suggestions pointed toward an
improved overall framework. The catch phrase was
“dominant use.” The idea was misinterpreted at the
time resulting in a highly adverse public reaction. 
Nevertheless, the seed was planted.

Clawson (1974, 1975) refined these ideas via an
extensive analysis of relationships among pairs of
forest land uses. An attempt was made to determine
how uses affected each other, if pursued quite
vigorously on the same relatively small areas. This
analysis provided insight about uses that were
complementary (relating positively), compatible
(relating neutrally), and competitive (relating
negatively). Clawson (1974, 1975) also recognized
that uses that are complementary or compatible at low

intensity might become competitive when intensity is
substantially raised.

Clawson (1974, 1975) discovered that the
following uses were particularly likely to conflict: 
wilderness, highly developed recreation, and highly
intensive timber growth/harvest and habitat
management. He suggested geographically separating
these where high rates would likely lead to conflict.

A Major Attempt to Apply Zoning to Create
Integrated Forest Management

The state forest system in Michigan, the largest in
the contiguous 48 states, includes 3.8 million acres
(1.54 million hectares) of state owned and managed
land. This land is spread over substantial parts of
about two-thirds of the state due to considerable
intermingling with land in other ownerships both
public (primarily federal) and private (both industrial
and nonindustrial private owners).  

The general management policy, stated by the
Michigan Natural Resources Commission in the late
1970s, was to designate primary and secondary
management objectives where separation of uses and
users was required. The focus was on the three major
uses identified by Clawson:  naturalistic values,
developed recreation, and intensive vegetation
management for timber and wildlife. For each area,
management focused on the primary use.  Secondary
uses are to be encouraged up to the point where they
begin to affect the primary use.  The development of a
comprehensive management plan for each of the six
state forests was the first step toward preparing for
this system.

These plans were prepared by interdisciplinary
teams within a statewide forest resources plan
framework. This statewide plan covered all forests in
all ownerships throughout the state. That plan charted
overall direction and established output targets for all
major forest values. A reorganization of the state
forest system, at that time, prepared the way for a
larger-area approach to multiple-use management.  To
focus planning at a scale more conducive to
separation of conflicting uses, 33 small state forests
averaging 115,000 acres were combined into six large
state forests averaging 630,000 acres (255.1 thousand
hectares). The integrated forest management approach
was given a name: key value management.

Much more specific planning and actual
management are focused on individual compartments
which range from 2,500 to 3,000 acres (1,012-1,210
hectares). Compartments are laid out so that within-
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compartment site conditions are reasonably
homogenous. Specific management steps are
considered and discussed during “compartment
reviews” that examine management potentials for one
to four adjacent compartments at the same time.
Representatives of local government (townships), and
people from several divisions of the managing agency
contribute to these reviews. The scale examined
ranges from 20 adjacent compartments (12,000 to
20,000 hectares). Although compartment reviews
commonly lead to different primary uses identified for
adjacent compartments, where adjacent compartments
are quite uniform the same primary use may be
identified for all.

This geographic scale may also be useful in
thinking about sustainable development in a particular
sense. For example, forest stands at all stages ranging
from newly regenerated to approaching some
reasonable definition of maturity might be regularly
found on units of some 12-20 adjacent compartments.
That perhaps gives us some sense of what sustainable
development might look like on the ground.

The Roles of Intensive Timber Management
Intensive timber management has at least two

major roles. The first is to grow supplies of valuable
timber more effectively and quickly than is possible
with less intensity. The second is to grow an equal
amount of timber on less land, leaving more land for
other uses, such as those identified by Clawson (1974,
1975) as most likely to be competitive with intensive
timber management.

A particularly succinct statement of this second
role is in article by Sherry and Johnson (1999) “. . .
managing some portions of the landscape intensively
and making greater investment in research and
silviculture may reduce the need to exploit
increasingly remote and economically unviable sites.
The potential exists to reduce the total area used for
timber production (in B.C.) and provide a more
structurally diverse forest landscape to meet the
habitat requirements of a variety of species. At the
scale of individual watersheds, an ecosystem
approach that incorporates the above aspects of FAS
would allow the flexibility to consider the unique
geography and species composition of harvest areas
as well as allow new information to be incorporated
into future management decisions.”  Essentially this
same idea was at the root of Binkley’s (1997) article
upon which Sherry and Johnson (1999) were
commenting.

The potential of intensive timber management to
reduce area devoted to timber management was
quantified by Minnesota’s state forester, Gerald Rose
(1998) opening a conference on forest productivity in
1998 (Figure 1).  Rose used information from an
analysis by Sedjo and Botkin (1997) to draw this
conclusion.  

Michigan’s application of key value management
was designed to simultaneously increase the state
forest system’s proportionate share of total state
timber supply on the most productive sites, while
minimizing conflicts with other primary uses. When
key value management was adopted, the state forest
system, with 22 percent of the state’s forested area,
was providing 13 percent of state’s timber harvest.  

It is crucial that there be an adequate financing
system for intensive timber management within the
key value management system.  Intensive
management required investment over and beyond
that involved in low intensity management. Need to
manage less area for timber, as illustrated, is an
important tradeoff.

A financing system based wholly on timber sale
receipts proved to be inadequate. Previous low
intensity management created present resource
conditions and current receipts, which constrained
resource management. This constraint amounted to a

Minnesota’s forest land base provides ample opportunity to
increase timber productivity while at the same time protecting
the natural values important to many of us. For example,
Minnesota has 16.7 million acres of forest land, 14.7 million
acres of which is classified as timberland. Over 8.5 million
acres of the timberland is capable of producing over 80 cubic
feet per acre per year. The remaining 6.2 million acres of
timberland has a potential productivity class that averages 34.5
cubic feet per acre per year. If two-thirds of the growth
potential (or acres) was realized from the higher productivity
lands and one-half from the lower productive lands, we would
be producing about seven million cords. Add to that a
potential two million cords that could come from some
riparian and other agriculture lands planted to hybrid poplars
and cottonwoods in the form of an alternative cash crop and
we are looking at nine million cords. This could leave 5.5
million acres untouched or managed for other purposes.

First of all, I am not necessarily advocating this scenario.
I present it to illustrate the opportunity we have to create a
win/win outcome for our economy and our environment.
Secondly, if we are to achieve increased productivity, we need
to have a community with a vision, a will, and a technical
know-how to do it. Having the land with the potential is not
enough.

Figure 1.  Intensive management reduces area managed for
timber.
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“classic low-level development trap” in the view of
one of the state’s leading economists (Porter 1982).

Over an extended period Michigan created a new
financing system termed a forest development fund.
This fund involves sale of state revenue bonds with
proceeds then invested in more intensive management
of the timber resources of very carefully selected parts
of the 3.8 million acre state forest system. Repayment
will be from enhanced timber sales receipts from
increasingly valuable timber. In part this replaces a
system where management was funded by current
timber sale receipts. Creation of the forest
development fund was directed by the governor, and
involved the state forest resources organization, the
state treasury, the leading legal and financial firms
regularly involved in all state bond issues, and staff of
the governor’s cabinet council on jobs and economic
development.  Enabling legislation was enacted by the
legislature.  Signature by Governor James J.
Blanchard (later U.S. Ambassador to Canada)
completed the creation loop.

Two additional matters related to Michigan’s
application of intensive timber management are of
interest. One is the geographic extent of intensive
timber management. Careful analysis showed sites
promising acceptable rates of return and little conflict
of purpose occupied approximately 21 percent
(800,000 acres of 3.8 million acres [324,000 hectares
of 1.54 million hectares]) of the state forest system.
Assuming that potential use remains similar, that
percentage may be broadly applicable in adjacent
jurisdictions.

The second matter concerns prospective rates of
return on investment in intensive timber management.
A thorough analysis of investment costs and increased
revenue from resulting more and better timber was
made for each of 43 quite specific opportunities for
intensive timber management. These opportunities
were delineated in terms of specific forest types,
specific site productivity classes, and quite specific
silvicultural and forest protection practices.
Prospective real rates of return (over and above
inflation) ranged from 25 percent downward by steps
to 2 percent, with  large concentration between 4 and
8 or 10 percent. Four percent was taken to be the
minimum acceptable real rate of return.

Zoning, for key value management, has been
applied in jurisdictions other than Michigan. For
example, planning procedures for state forests in
Wisconsin closely resemble the substance of the key
value management used in Michigan. Zoning provides

one way to harmonize active management of forests
for commodity outputs with environmental values.
New Zealand’s large-scale effort to intensively
manage plantations for timber and related commodity
outputs and devote natural forests to naturalistic
values, is a further example at national level.

Success Postponed:  
Progressive Ideas Encounter a Political and
Administrative Vacuum

There is one remaining topic related to zoning to
be considered. It concerns the manner in which good
ideas may not succeed on the first try for reasons
essentially of chance unrelated to their intrinsic
quality. We have already seen this happen in the case
of recommendations for a form of zoning of uses on
U.S. federal public lands—recommendations made by
the (U.S.) Public Land Law Review Commission.  A
complete misinterpretation of the concept of
“dominant use” occurred. The actual
recommendations called for each of several major
land uses to be dominant in separate places. The
misinterpretation was that timber was to be the
dominant use everywhere.  This misinterpretation
steered public reaction, as noted earlier, even though
it was quite contrary to the actual recommendations.
As a result, good ideas could not be implemented.

Something of the same generic sort has occurred,
at least temporarily, in Michigan’s efforts to apply
Marion Clawson’s ideas in the form of key-value
management. Again, matters went quite well in terms
of developing forward-looking ideas, and in beginning
to implement them.  Then what amounts to an
essentially political vacuum or short-circuit occurred.
Some particulars illustrate how accidents sometimes
occur.

Michigan’s efforts to develop both key-value
management and investment-oriented financing for
intensive forest management, advanced well as
concepts during the terms of two progressive
governors of opposite political parties. This occurred
from the late 1970s to 1990, a period when it was
publicly and widely recognized that diversification of
a very concentrated and recession-prone economy in
the Great Lakes region was badly needed. Michigan’s
need in this regard was especially acute due to notable
overconcentration in the automotive sector. Both
governors recognized and articulated the need, and
took actions that amounted to joint public-private
efforts to foster growth in several sectors with
potential for net state and regional economic growth.
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Forest resources and industries were one specifically
identified sector in these efforts. First stages in
implementing key-value management involved
comprehensive management plans for two selected
state forests. These plans were intended to point the
way for the other four state forests. These pilot plans
went reasonably well.

All of these initiatives, including key-value
management and investment-oriented financing, fell
into something of a political vacuum during the
1990s. The sharpest illustration of this vacuum is
provided by investment-oriented financing.  Despite
passage of authorizing legislation and appointment of
a board to oversee the forest development fund, no
state revenue bonds have been issued. No revenue
bonds means no funds for investment in intensive
management adequate to make key-value management
work. Growing an adequate timber supply in carefully
selected places requires more investment in
silvicultural management than does hunting and
gathering characteristic of low intensity management.

Two primary factors appear to account for this
political vacuum. One is election in 1990 of a far
more ideological governor who appears convinced
that all economic development comes from an
unaided private sector. The other is some loss of focus
on economic diversification as fortunes of the
overconcentrated automotive sector recovered to a
degree. Both these primary factors amount to a recent
failure to appreciate both the mixed public/private
nature of the economy and the fact that economic
growth and diversification is ongoing and never
wholly completed. These primary factors may have
also led to a weakening of resolve in upper leadership
levels of the state resources agency.

This unfortunate political vacuum is in a sense
parallel to the misunderstanding that derailed the
suggestions for zoning originally made by the (U.S.)
Public Land Law Review Commission.  Even the best
of ideas sometimes encounter accidents. Such
accidents reflect an instability in public affairs, not
anything inherent in the ideas themselves. Such
instability is quite evidently more pronounced at some
times and in some places than at other times and
places. Hence, good ideas—including those discussed
here—may succeed at another time of more favorable
circumstances.

Other Aspects of Forest Management to
Protect Environmental Values

Forest management can also be applied so that
timber is harvested and environmental values, such as
water quality and scenic values, are protected.  

For example, the relationship of various activities
on forest land to water quality became important
when Section 208 of the original (U.S.) Clean Water
Act became effective in the late 1970s. Section 208
dealt with nonpoint sources of potential water
pollution. It assigned to states an obligation to prepare
guidelines for forest managers in their particular
states on how to minimize negative effects on water
quality.

The approach taken in the state where Webster
served as state forester is illustrative.  The forest
resources organization in the Michigan Department of
Natural Resources took the lead in preparing
guidelines that were then given to 14 instate regional
planning and development districts. These districts
had been designated by the governor as responsible
for implementing Section 208.

The approach to preparing these guidelines was to
examine potential management related scenarios and,
with help from a knowledgeable hydrologist, predict
effects (major to trivial) on water quality. It quickly
became apparent that conversion of forest land to
other predominantly urban uses (the construction
process itself was the single biggest negative effect on
water quality associated with land conversion); and
improperly installed stream-crossings mattered the
most. On the other hand, in-place silvicultural
operations appeared to have little negative effect on
water quality.

This analysis helped quite a number of forest-
managing organizations concentrate efforts where
they were most needed. Clearly, installing stream
crossings correctly was the thing that forest managers
and loggers could do to most effectively protect water
quality from actively managed forests. Therefore,
instructional materials were prepared and several
organizations worked together to provide related
training. 

Many things lead to the conversion of forest land
to other predominantly urban uses. They are,
however, largely beyond direct influence of forest
managers (except perhaps in their role as informed
citizens). Organizations such as the regional planning
and development districts to whom the guidelines
were given have more influence.
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The point is that active forest management can be
made compatible with protection of water quality.
And this can commonly be done through relatively
simple measures. The major features of this Michigan
experience were substantially replicated in
Minnesota. The Minnesota Department of Natural
Resources took the lead in preparing sets of “Best
Management Practices” for both water quality and
visual quality.  Systematic monitoring in Minnesota
has shown a very substantial level of compliance with
these voluntary BMPs.

Scenic values of actively managed forests can also
be protected via relatively simple measures (Webster
and Chappelle 2000). With careful design, timber
harvest areas can blend relatively well into the larger
landscape. That blending, however, depends on
several relatively subtle matters concerning
placement, shape, and size of the individual harvest
areas in relation to specific terrain. For example,
irregularly shaped harvest areas appear more natural
and less visually jarring than rectangular ones.
Careful placement can provide a view from the
primary point of observation (e.g., road) that
minimizes adverse visual effect. And several
relatively small harvest areas in the same general
locale will appear more natural than a single harvest
area of the same aggregate size. Considerable skill is
required to bring these matters off successfully in a
given location. Skill is the difference between a
design that seriously raises logging costs and
consequently decreases timber value to landowners,
and design that improves appearance without these
adverse effects.

Partial tree cover can be maintained, while
removing some of the trees for useful products during
much of the life of particular forest stands. Careful
thinning of forest stands does not greatly change
appearance. Matters become a bit more complicated
when given forest stands reach the point where
replacement with a new stand is necessary for
sustained and sustainable growth. Trees have finite
life spans that vary by species, site conditions, and
chance. Matters are simplest for forest types that are
ecologically adapted to either even-aged or all-aged
management. One such type in the Great Lakes region
and adjacent areas is the northern hardwood type.
Areas where appearance is particularly important can
be managed on an all-aged basis that maintains an
essentially continuous forest canopy (even though less
economically efficient for reasons of cost than forms
of even-aged management). Many other forest types

require forms of even-aged management for required
reasons of strong light and mineral soil for effective
regeneration following harvest. Actions mentioned
previously concerning placement, shaping, and size of
harvest areas can make even-aged management less
obtrusive and more attractive than it would otherwise
be.

Rapid regeneration can also lessen effect of timber
harvest on views seen by residents and visitors.
Aspen, an extensive forest type that ranges from the
Great Lakes to the Rockies provides a particularly
vivid example. When aspen trees are harvested new
trees promptly sprout, from roots, in large numbers.
They grow rapidly, provided there is reasonably full
sunlight. Within no more than two or three years (and
in some cases even less) a casual observer may see no
further evidence that any harvest has occurred. An
observer more acquainted with the particular locale
will see that the new stand is for the moment made up
of smaller trees than the original, but is progressing
quite rapidly. In coniferous forest types, release of
natural advance regeneration or prompt planting can
achieve much the same effect. 

Forests can also be managed to maintain their
attractiveness by maintaining intermixture of forest
types. Intermixed forest types are characteristic of
many parts of North America. Mixed woods which
provide stem and leaf variation (colors, sizes, shapes)
is more interesting and attractive than when a single
species grows alone. In addition, specific species and
wood types have particular useful attributes. For
example, hardwoods provide leaf color in autumn that
commonly draws visitors well beyond the summer
tourism season. Conifer trees that retain their needles
year round provide a background for hardwood fall
color and contrast with snow in winter.

Measures to protect water quality and scenic
values within managed forests are most easily applied
where there is gentle terrain. Indeed, the terrain itself
limits potential for erosion and limit distance of sight
from any observation point. Because long-range views
of the kinds found in mountainous regions are
uncommon, timber harvest and related operations may
not be less noticeable to many visitors. Larger and
more complicated measures of generally the same
kinds may be necessary to achieve similar beneficial
effects in regions of quite abrupt topography.

Summary
Efforts to develop a logically consistent pattern

for progressive and inclusive forest management have
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a considerable history. Separation of otherwise
competing uses by zoning of forest land is a major
element of such patterns. There is a constructive role
for intensive forest management in such patterns.

Attempts have been made to apply such patterns.
One attempt was described in detail. Designation of
primary purposes of management can increase
security of investment in intensive management. Rates
of return were found to be quite acceptable on about
one-fifth of the area of a rather large publicly owned
and managed state forest system. Such concentration
of timber-growing efforts can somewhat reduce the
part of total forest area devoted to timber-related
operations.

In addition to separation of uses, some relatively
simple measures can be applied to protect
environmental values of actively managed forests.
These are illustrated in terms of relatively simple
measures to protect water quality and scenic values.

Two cases where good ideas for separating uses
and users of forest land were derailed or at least
postponed for essentially accidental reasons are
briefly discussed.
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Some North American and International Matters 
Concerning Natural Resources

Canada and the United States are often thought of
as countries a great deal alike. At the scale of world-
scale comparisons among countries they are
considerably alike. But at a more distinctly North
American scale, Canada and the United States share
some partial similarities together with some readily
observable societal differences. They have political
systems that differ considerably. So do legal systems
(though both derive from the same source—the
British legal system—but at dates sufficiently
different that some historic perturbations in the
common source are reflected in North America to this
day). There are also some readily observable
differences in the weights placed on several generally
desirable societal values in the two societies. These
differences are reflected in resource matters to
considerable degree. These reflections are the primary
subject of articles in this chapter. The final article
deals with international matters beyond the scope of
North America.

The first article (of six) in this chapter is a
succinct examination of similarities and differences in
Canadian and American societies. Readers wishing to
consider these matters in greater depth may benefit
from observations made by several authors of both
nationalities. They include at minimum: Seymour
Lipset, the American social scientist and societal
observer (primarily his book Continental Divide);
Richard Gwyn, the Canadian journalist who is both a
columnist for The Toronto Star and a commentator for
the Canadian Broadcasting Corporation (primarily his
books The Forty-Ninth Paradox and Nationalism
Without Walls); and James J. Blanchard former
governor of Michigan who was then U. S. ambassador
to Canada (his book is titled Behind the Embassy
Door). Observations made by Anthony DePalma of
The New York Times may also be interesting. His
book titled Here: Biography for a New North
American Continent recounts observations from
service as bureau chief first in Mexico City and then
in Toronto.

The second article examines some national and
international trends and events affecting forest
resource management in the two countries. It also
discusses some strengths of the two countries
institutional arrangements that might be usefully
combined at least in concept. This article was

originally a presentation in a joint meeting of the
Central Ontario section of the Canadian Institute of
Forestry and the Michigan Society of American
Foresters.

The third article has a rather snappy title applied
by the editor of the Canadian policy journal in which
it was published. The substance is a comparison of
methods used in the two countries to set national
directions for major forest resource matters. It seems
apparent that Canadian methods focus earlier and
more strongly on formation of widespread consensus.
U.S. methods are more technical and legalistic. This
article was sparked by the authors participation in a
National Forest Congress in Ottawa, knowledge of
methods used under the (U.S.) Resources Planning
Act, and associated reading.

The fourth article by F. L. C. Reed is a further and
more knowledgeable exposition of Canadian methods
for forming consensus on resource management
matters. It was originally given as a presentation at the
regional governors conference at which the Lake
States Forestry Alliance was officially organized by
the governors of Minnesota, Wisconsin, and
Michigan.

The fifth article compares attitudes and behaviors
in the two countries concerning sustainable
development. The core of the article is four paired
comparisons of observed events. These paired
comparisons clearly suggest that Canadian attitudes
and behaviors amount to taking sustainable
development more seriously and in a more
encompassing manner than is common in the United
States. (This reinforces points made in discussing a
major statement by the Canadian Council of Forest
Ministers in the preceding chapter.) This article was
originally presented in a meeting of the Association
for Canadian Studies in the United States.

The final article goes beyond North America to
consider a number of possible geopolitical events at
world-scale, and their possible effects on resource
sectors in the Lake States. Quite similar effects in
other partially similar resource regions seem quite
likely.

F.L.C. Reed's authorship of Building a Consensus
the Canadian Way has already been mentioned. Other
articles in this chapter are by the first-named author of
this book, in one case with an associate.
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Strengthening Understanding
Across Boundaries
Henry H. Webster1

Canada and the United States are enough alike so
that good ideas and successful methods can be
transferred from one country to another to an
important degree. Differences that do exist provide an
interesting variety of societal and resource
arrangements that can help us understand a wider
range of alternatives than would otherwise be
possible.

I will attempt to do three things in this article:
Examine some strong underlying similarities between
the two countries that are based on common roots,
consider significant differences that make for
interesting variety and note more specific strengths of
each that might be combined in managing and
developing forest resources in the Great Lakes region.

A first common element is the fact that Canada
and the United States have essentially the same legal
system, in each case a system inherited from Great
Britain though at somewhat different periods. This
common legal system sets the tone in many diverse
ways: The presumption of innocence until proved
guilty, the inherent right to representative government
and a number of related and important matters taken
for granted in both countries.

A second common element is closely related to
the first. This is the stability of political institutions
and of succession to governmental power. For
example, David Peterson, leader of the Liberal Party,
last year succeeded Frank Miller as premier of
Ontario, ending a remarkable 42 years of government
by the Progressive Conservative Party. In early 1983,
James J. Blanchard, an activist Democrat succeeded
William G. Milliken, a moderate Republican, as
governor of Michigan. In each case, the winners took
their appointed seats at the appointed time, and will
serve their terms. We take this for granted, there
having been, to my knowledge, only one serious
wobble, that having been the irregular, but still
orderly, transition of office from the American
president Richard Nixon to Gerald Ford in the
aftermath of Watergate. Again, stable political
institutions are the product of a common heritage.

Third, there is a shared history of considerable
population movement across the boundary in both
directions. Several examples, from many, illustrate
this. Original European settlement in several parts of

eastern Canada was by United Empire Loyalists who
came from what became the United States at the time
of the American Revolution. Somewhat later, a large
number of settlers in agricultural southern Ontario,
then Upper Canada, came from adjacent New York,
Pennsylvania and New Jersey. They were drawn by
newly opened land and the complete absence of taxes.
His majesty’s colonial government, at that time, paid
the entire bill, according to historian Pierre Berton.
Subsequent movement westward from southern
Ontario brought many settlers to parts of the
American midwest. This was natural, given the shape
of the map and the relative ease of crossing the
Detroit River versus the difficulty of crossing the
Laurentian Shield. Another example occurred when
western Canada was settled by many immigrants from
the American midwest in response to advertisements
describing “the last, best, west.” We might note that
the grandmother of one-time prime minister and now
foreign minister Joe Clark, of High River, Alberta,
was a native of Michigan.

A fourth common element is the close economic
ties and related cultural connections of the two
nations. Those are emphasized by Joel Garreau in his
insightful book, The Nine Nations of North America.
Five of his nine “nations” are in both countries;
namely, New England, the Foundry, the Breadbasket,
the Empty Quarter and Ecotopia. Only two are wholly
within one country: Quebec and Dixie. The point is
made clearer by the facts that Canada and the United
States are each other's biggest trading partner, that
firms of both nations operate on both sides of the
border and that transportation lines are intermingled
in border areas of large size.

Cultural links via the media are close, if not
always entirely comfortable, particularly for
Canadians, who tend to be deluged by American
networks. What may be less recognized is that the
Canadian Broadcasting Corporation is a major role
model for U.S. National Public Radio, as well as a
source of a significant amount of its material.

These are just examples of a major pattern of
similarity. Canada and the United States are, in fact,
more alike than any two nations in the world.

Significant Differences
But there are also differences on a similarly broad

societal level. A first is the balance between public
order and individualism. Canada’s is a more orderly
society, and the United States’ a more individualistic
one. The order of events in settlement of the west
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provides a deep insight into this continuing pattern. In
the United States, it was the settlers who came first,
followed by the railroad and then by a modicum of
peace and tranquility. In Canada, it was first the
Northwest Mounted Police, then the railroads and
then major settlement.

A related difference concerns the form of political
representation and the organization of government.
The U.S. has major separation among executive,
legislative and judicial branches of government,
essentially direct election of the national and state
leaders and very loosely organized political parties.

Canada’s parliamentary system involves more
tightly integrated executive and legislative functions,
an electoral system that focuses on identifying a
majority party at any given time and much more
organized and cohesive political parties.

All of these points became vividly clear during
changes of party leadership and electoral campaigns
in the past couple of years. The result is a
considerable difference in ability to form a majority
that can finally impose its will upon the government.

A third area of difference concerns variations in
the shared legal system. These variations center on
three legal concepts. One is “standing to sue.” The
Canadian legal system provides a narrower basis for
standing to sue than does the American. A more
tightly defined direct interest in the matter at issue
must be demonstrated.

A second legal variation concerns the so-called
“taking issue.” When is public regulation of private
activity a valid exercise of the police power? And
when is it not, thereby requiring that compensation be
paid? The American legal system worries more about
such questions than does the Canadian.

A third legal variation concerns “sovereign
immunity.” Where it exists, this concept essentially
means that a public entity cannot be sued unless it
agrees to enter into legal proceedings. The difference
is less than absolute. But sovereign immunity does
appear to exist in Canada to a substantial degree. In
the United States, it has largely passed away. These
variations may primarily reflect the quite different
dates at which the two systems ceased to be directly
part of the British legal system.

These three legal variations tend to reinforce each
other—and also to reinforce the political difference
between the two countries. The Canadian political and
legal system is better able to do good things—despite
opposition. At the same time, the U.S. political and
legal system is better able to stop potentially bad

things—despite various sorts of official urging.
Examples of many different kinds could be cited.
They range from superior Canadian ability to build
and operate nuclear power plants and superior
Canadian ability to guide urban development and
related land-use matters to greater U.S. ability to
prevent potentially harmful spraying of herbicides and
other chemicals and the greater ability of Americans
to directly use legal processes to prevent violations of
civil rights.

The organization of economic enterprise is a
fourth area of difference. The U.S. economy is more
avowedly private, with major public involvement
taking indirect and often disguised forms via tax
arrangements, supposedly onetime special assistance,
etc. The Canadian economy has a more overtly public
aspect. This involves publicly-owned crown
corporations that include some of the most widely-
known and successful enterprises in particular fields.
It also includes direct and continuing investment of
public funds in otherwise private firms.

A fifth difference concerns the relative powers of
various levels of government. This could be made into
a long and potentially interesting discourse on
original assignment of powers and how they
subsequently evolved in the two countries. But the
point can be stated more simply: A province is a much
stronger unit of government than is a state, with
reference to both the federal government and the
municipalities. Yet, certain issues that are regionally
divisive in the United States are seen as national
issues in Canada. Acid deposition and proposed
diversion of Great Lakes water are prime examples.

Finally, and most evidently, the two countries
have taken different approaches to ethnic-cultural-
language diversity. The United States still adheres
dominately to the melting pot theory, with English as
the only official language. This is despite the rise of
the so-called “unmeltable ethnics” and a large and
expanding Hispanic population having Spanish as a
major, though unofficial, language. Canada, on the
other hand, has approached the matter more directly
and explicitly. Canada is officially multi-cultural and
bilingual, with French and English as official
languages.

There are additional differences that relate, in
somewhat more detail, to aspects of the economy:
• The resources sector is proportionately a larger

share of the overall economy in Canada than in the
United States. The forest and minerals subsectors
are the source of this difference.
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• Foreign trade has historically been a larger factor
in the Canadian economy than in the U.S.
economy. Major resource exports are a significant
element of this difference. Recent trends in U.S.
foreign trade are apparently reducing the
difference. The difference is also smaller if we
view Canadian-U.S. trade as special transactions
among close relatives, with “real” foreign trade
involving transactions with other nations.

• External ownership and influence have
historically been much greater within the
Canadian economy than within the U.S. For
example, substantial parts of Canadian industry
have historically been American financed, if not
owned.
These last two differences can be taken together.

They mean that, in Canada, the domestic economy has
historically had a stronger international aspect. Recent
trends toward European and Japanese investment in
the U.S. are perhaps reducing the difference a bit.
These trends may also be helping Americans to better
understand the issues of external influence that have
long concerned Canadians.

Canada-U.S. Synergy in Forest Resources
We can now turn more directly to forest resource

matters and examine ways in which cooperation
across the very thin international line in the middle of
four of the five Great Lakes would be mutually
beneficial.

Important efforts to increase the contribution of
forest resources to regional development are going
forward in the Great Lakes basin. Some of these
efforts seek merely to protect existing employment
and export earnings. Others seek to deliberately
increase these economic contributions of the forest
resources. Such increases can help to offset a serious
decline in the heavy industries that have historically
been disproportionately located in the Great Lakes
basin. These efforts involve work by individual
political units—states and provinces. They also
involve a considerable degree of initial cooperation
among states to create a “Lake State forestry
initiative.”

These movements are substantially aided by a
combination of resource factors, technologic
developments and external economic forces. The
forests of portions of the region are maturing. New
processing methods are making hardwoods and
softwoods more nearly interchangeable in the
manufacture of both paper and building materials.

This is to the considerable relative advantage of
previously less useful hardwoods. And greatly
increased transportation costs have encouraged more
production relatively close to major centers, such as
the cities of the Great Lakes basin.

These developments are giving forest products
industries new and more widely appreciated
importance. This is a considerable shift in the Great
Lakes basin and comes after a considerable period
when noncommodity values were primary in large
areas relatively close to populated parts of the region.

A deliberate effort, however, will be needed to
fully bring this off. It appears to me that strengths on
each side of the boundary will contribute in an
important way, especially if we can draw them
together. Let me cite several examples. Five important
matters illustrate the potential for Canadian-U.S.
cooperation:
• Timber surpluses in the U.S. portion of the Great

Lakes region provide the major resource base for
expansion.

• Transportation routes, especially for export, are
either shared or primarily Canadian, with a history
of Canadian leadership. The Saint Lawrence
Seaway is the shared export route. Its original
construction was forced off dead-center by
Canadian initiative. Major improvement of
seaway shipping arrangements may finally come
in the same manner. The Canadian railroads that
cross the border and the port of Montreal are
already the preferred route for export of many
products from a substantial area south of the
boundary.

• Canadian arrangements for financing targeted
industries are more direct than U.S. arrangements.
Hence, they are likely to be more effective. I refer,
particularly, to direct investment of public funds
in otherwise private firms vs. tax-write-off
methods common in the United States. Entirely
public firms—namely crown corporations—are 
also highly successful in a number of selected
fields.

• Canadian methods for stabilizing timber supply
for new forest products industries are, again, more
direct. I refer to both assigned crown land and
timber volume agreements like those used in
Ontario.

• U.S. arrangements for management of public
forest land are generally more direct and stable
than those in Canada. This is true despite recent
talk about privatization. Hopefully, present efforts
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to stabilize both arrangements and funding in
Canada via forest management agreements linking
industrial firms, the province and the federal
government will be a long-term improvement.
Summing up, Canada and the United States have a

number of strong similarities based on common roots.
They also have interesting and instructive differences.
Each has areas where things are exceedingly well
done, each has areas where things are less well done.
But the supply of good ideas is about the same north
and south of the world’s longest undefended border.
We need to share these good ideas in a great many
fields.

Notes:
1. Henry H Webster is state forester of the Michigan

Department of Natural Resources. His article is based on a
keynote address before a meeting of the Great Lakes Forest
Fire Compact in Sault Sante Marie, Ontario, Canada,
September 10, 1985.

Reprinted by permission of Renewable Resources Journal.

Some National and International
Trends and Events Affecting Forest
Resource Management in U.S. and
Canada
Henry H. Webster1

Publicly owned forest land is more extensive in
Canada than in the United States. Nine-tenths of the
total in contrast with one-third illustrates the scale of
the matter. Publicly owned forest land in the United
States is commonly managed directly by agencies at
both federal and state levels. In Canada, forest
industry firms have historically had more of a
management role concerning public forest land. Also,
the provinces have had responsibilities for overseeing
the management of forest resources that are shared
between federal and state levels of government in the
United States. Programs of assistance and incentives
for nonindustrial private forest owners (at least
potentially) affect a larger share of forest land in the
United States than in Canada. This is simply a result
of landownership patterns. One simple, but accurate,
comparison illustrates this. Forest ownership patterns
in many parts of the United States most nearly
resemble patterns in southern Ontario, southern

Quebec and the Maritimes. One final contrast
concerns organization in the Ontario and Michigan
agencies. The Ontario of Ministry of Natural
Resources has separate units for forest resource
protection and management, while these functions are
the responsibility of the same division in the
Michigan Department of Natural Resources. This
primarily reflects the larger geographic scale of the
Ontario fire protection enterprise and the larger role
of aviation in it.

Ongoing and Probable Events
Major national and international events and trends

can be packaged for discussion in many different
ways. Seven or eight significant items seem to be a
useful way to look at this:
• First, mass production industries have been

internationalized over the past decade to a much
greater extent than previously.

• Second, energy prices have fluctuated widely after
the major OPEC increases of the 1970s. Some
analysts think they may increase significantly
again. These two factors have caused some
profound distress among the heavy industries that
are so dominant in major parts of the Great Lakes
region.

• Third, major regional trading blocs seem to be
developing around the world. The North American
free trade agreement is one example. The
European Economic Community (EEC)
arrangements intended to come into effect in 1992
are another.

• There are also the beginnings of some quite
remarkable technological alliances that link or cut
across trading blocs. The current discussion of
such an alliance in electronics and aircraft
between Mitsubishi Industries and Daimler Benz
is a vivid potential case.

• Overlying these last two events is political change
on a scale that is truly amazing particularly in
eastern Europe.

• A sixth event is mergers and combinations of
firms. Three examples include emergence of the
Fletcher Challenge firm, the combination of Stone
Container and Consolidated Bathurst and the
planned combination of Georgia Pacific and Great
Northern Nekoosa, itself the result of an earlier
merger.

• Seventh, there has been a major upsurge of
environmental interests and concerns. In the U.S.,
this upsurge has a “let’s buy it from somewhere
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else” flavor concerning many resource
commodities. People expressing this view often
seem unaware of any link to the balance of trade,
to industrial competitiveness or to the means to
sustain and enhance living standards.

• Finally, there is the possibility of a substantial
increase in recycling of a number of materials,
including paper.

Possible Effects on Resource Management
How will all these events and trends affect

resource management? Here are a few effects that
may be felt in resource management in the two-nation
region:
• Efforts toward regional economic development

and diversification will continue to be extremely
important. Some of the heavy industries so
dominant in major parts of the Great Lakes region
are still have a very hard time. The domestic
automobile industry is one case vividly in point.
Many communities are adversely affected. Efforts
to diversify toward many sectors, resource sectors
included, continue to be vital.

• Consolidation of firms in forest products
industries may have some significant effects over
a period. Specialization and consolidation of
output in most cost-efficient plants may occur.
New investments and related upgrading may also
be more concentrated in such plants than would be
the case without consolidation of firms. Reduction
of output may occur elsewhere to greater extent
than would otherwise occur.

• Growth in demand for new raw material may be
somewhat slower than it would otherwise have
been because of increased recycling. This may
have less effect on industrial geography in the
forest products sector, however, than some might
at first imagine. An arrangement reportedly being
discussed in Minneapolis/Saint Paul and Thunder
Bay illustrates this. In my understanding, used
newspapers would be returned to Canadian Pacific
Forest Products which is one of the major
newsprint suppliers for the StarTribune, the
principal Twin Cities newspaper. After de-inking,
used newsprint and new material would be
combined to produce new newsprint.

• Environmental interests and concerns may make
industrial expansion and provision of an adequate
supply of resource commodities from domestic
sources quite difficult in the United States. This
may translate into expanding Canadian economic

opportunity within North America in quite a
number of resource-related fields, notably forest
products and energy. Ability to take advantage of
this opportunity depends on continuing Canadian
investment in improved resource management and
ability to reasonably settle environmental issues
affecting resource management. There is some
potential for environmental controversies to occur
on both sides of the boundary. Temagami is a case
in point, as are several controversies in British
Columbia. But differences in the political and
legal systems of the two countries may result in
considerably different outcomes, with ultimately
easier (though not easy) solutions in Canada.

• One partially offsetting development is at least
conceivable. U.S. programs for assistance and
incentives to nonindustrial private forest owners
were substantially weakened during the 1980s.
Federal support for what was historically a joint
federal-state-private effort was considerably
reduced. This may now be reversing itself,
although matters are not yet sufficiently stable to
be sure. An interesting aspect is the fact that
several environmental groups have at least tacitly
supported strengthening programs of assistance
and incentives for private forest owners as an
offset for reducing commodity output from
federally owned and managed public forest land.

• Additional trade disputes of various kinds seem
possible. These are most likely if problems related
to trade deficits continue without clear attention to
root causes. These root causes turn around product
quality, industrial competitiveness and related
matters much more than they relate to trade
practices. When these root causes are neglected,
however, some observers apparently conclude that
almost any trade advantage enjoyed across a
boundary must stem from some unfair
arrangement. This is not logical—but,
nevertheless, it is fertile ground for potential trade
disputes.

Things Foresters Need to Consider
There perhaps are some things that foresters,

working in adjacent parts of the two countries, can do
to help reach more satisfactory outcomes than would
otherwise be the case.

We need to work with others to foster more
realistic views of the relationship between economic
growth and environmental protection. Both are
needed and they essentially support each other. Only
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places with a healthy economy can afford major
efforts in environmental protection, however. Poverty
leads to short-term attitudes which, in turn, lead to
harsh treatment of resources and aspects of the natural
environment.

We need to better define and more effectively
communicate what constitutes sustainable
development as it applies to forest resources.
Sustaining the overall productivity of forest land in an
area is one thing. Sustaining a given or rising level of
particular output in an area is partially a different
matter and sustaining unchanged specific ecological
features on a given site is quite a different matter.

We need to seriously consider how to most
effectively address what may be the most serious
impediment to forest resource management in each
country. In the United States, we have gotten into a
pattern of protracted and highly legalistic disputes
(particularly concerning national forests) that are bad
enough in the first instance. They are made worse by
an extremely open-ended legal system in which any
number can play, and by increasing use of
participatory rather than representative democracy.
We need to seriously consider how to repair a system
of forest resource planning that is getting tied into a
knot.

In Canada, the primary matter at hand is sustained
funding for resource management, notably under the
federal-provincial forest management agreements. In
my understanding, there was a very considerable
increase in funding under the set of five-year
agreements that expired about a year ago. Delay in
renewing many of these agreements is worrisome. So
is the apparent fact that funding has been reduced in
those agreements that have been renewed for adjacent
provinces in Atlantic Canada. Hopefully, the advance
achieved in the last set of agreements will be
sustained eventually.

Finally, we need to learn from each other and to
consider a question of considerable scope. Would it
be possible to combine some strengths that each
county brings to forest resource management?

For example:
• Timber surpluses in the U.S. portion of the Great

Lakes region provide at least potentially a major
resource base for expansion.

• Transportation routes, especially for export, are
either shared or primarily Canadian, with a history
of Canadian leadership.

• Canadian arrangements for financing targeted
industries are more direct than U.S. methods, and
may be more effective for that reason.

• Canadian methods for stabilizing timber supplies
for new forest products industries are, again, more
direct.

• U.S. arrangements for management of public
forest land have historically been generally more
direct and stable than those in Canada.
Trying to combine these strengths would be a

major undertaking, but even partial success would be
of substantial mutual benefit.
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Don’t Ape Uncle Sam
Henry H. Webster and Jan J. Hacker1

Canada and the United States have quite different approaches to
setting forest policy. Ours, these Americans say, works better than
theirs.

Canada and the United States both have extensive
and important forest resources, valuable not only for
industry, but for a variety of environmental and
recreational purposes as well. Processes now in use
for setting policy in both countries will largely
determine how effectively these resources will be
used to achieve future societally useful objectives.
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The methods used in Canada and the United States
to set national directions for forest resources differ
considerably. In the United States, there is a complex
technical planning process that is legally mandated by
two Congressional acts. In Canada the focus is on
consensus building, particularly via public
conferences sponsored by a considerable range of
organizations.

Some events surrounding the two quite different
processes are helpful in understanding them and the
results each has achieved. Two kinds of events gave
rise to complex technical planning processes in the
United States. The first was a series of crises over the
environmental effects of particular forestry practices.
On the surface several controversies were over
specific harvesting methods, specifically clearcutting,
but frequently there was a deeper, underlying dispute
about the uses to which particular tracts of forest land
should be put. The second kind of event was a major
conflict between the executive and legislative
branches of government concerning funding. Then
President, Richard Nixon, impounded money already
appropriated by Congress during the early 1970s. A
substantial governmental crisis occurred, which led to
a new budget act, intended to encourage more direct
agreement between executive and legislative branches
on overall funding levels. It has been only partially
successful at best. These two events created more
publicly accessible planning processes for forest
resources, and highly technical support
documentation for budget requests. Two
Congressional acts were passed to achieve these
objectives.

In Canada, the initiating event was the emergence
of timber-supply shortages in particular parts of the
country. This led to serious concern about the
availability of timber at affordable cost levels. More
recently, a related factor has been some decrease in
Canada’s share of world forest products trade.
Discussion now focuses both on ensuring an adequate
future timber supply and on improving
competitiveness of the forest products industries—
both for employment and export earnings. The
emphasis is on substantive issues linked to societal
needs beyond forestry.

The U.S. technical planning process functions at
two levels. One is national, and deals with forest
resources in all ownerships. The other is specific to
particular federally-owned national forests. A large
amount of formal demand/supply analysis is involved.
A complex computer model is uniformly used in

planning for particu1ar national forests. An elaborate
public involvement process is also used and the focus
is on national forest management plans. Essentially all
of the analytic work is carried out by the principal
Federal agency, the U.S. Forest Service.

In Canada, the principal process has been a series
of public conferences which have focused discussion
and attempted to call major forest resource issues to
public attention. These gatherings have been
sponsored by a variety of organizations, with
industrial groups, professional forestry societies, and
decision makers at the highest levels of government
and industry taking substantial roles. Background
papers describing essential resource trends and related
matters have been prepared by analysts in the
Canadian Forestry Service, in universities, and in
independent consulting firms.

In brief, the U.S. direction-setting processes center
on legally-required analytics and procedures with
process and completion of lengthy planning
documents being the over-riding concern, while
Canadian processes center on the formation of group
consensus, with policy being the over-riding concern.

The roles taken in national direction-setting for
forest resources by various kinds of organizations and
groups appear to differ considerably between the two
countries, which may partially explain the different
emphasis in each country. There is more direct
involvement in Canada by political leadership at the
upper levels, by industrial and labor organizations,
and by local governments. While not uniformly
agreeing on every particular, they characteristically
project a simple, strong, employment-oriented
message. This message appears to help give sense of
direction even to those who may disagree on details.

There is more direct involvement in the United
States by formal budgetary organizations, by citizen
and environmental organizations, by the judicial
system, and by independent think tanks. The federal
Office of Management and Budget has a near-veto
over even the opportunity to propose strengthened
programs for forest resources. Public involvement
processes, and a very open legal system, encourage
citizen and environmental groups to participate in
great detail and at great length. This frequently
detracts from national consensus formation around a
strategic sense of direction, by shifting the planning
focus to local land management decisions. Court
challenges to forest management plans occur
frequently, with strong emphasis not on the goals of
the plans themselves, but on whether the agency in
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formulating the plan properly exercised its
responsibilities under law. This greatly reinforces
process as opposed to final results and consensus
building, things not mandated by law.

The roles of professional forestry societies also
appear to differ between the two countries without
being greater or less per se. For example, the
Canadian Institute of Forestry participates in both
national and provincial forest policy matters in a
relatively unified manner. In contrast, the Society of
American Foresters tends to concentrate on policy
process at national level, and policy substance at the
state and regional level.

Relative success of methods for national direction-
setting in the two countries have also been affected by
factors substantially or wholly beyond the direct
control of policy makers. It is our impression that
such intervening events have recently had a more
positive effect in Canada than in the United States.

A first kind of intervening event relates to public
land ownership and management arrangements. These
arrangements have been substantially strengthened in
Canada through a new generation of forest
management agreements. Two different kinds of
agreements link the federal government to the
government of a particular province, and a provincial
resources agency to a particular timber firm. These
agreements have greatly clarified who is responsible
for carrying out the physical work involved in forest
regeneration and other aspects of silvicultural
management. In the process, they have sharpened the
question of the adequacy of public funding in support
of silvicultural management. A somewhat parallel
event in the United States has had a generally
negative effect. This was an effort by the Reagan
administration to privatize federally-owned and
managed public land. This partially unsettled a 50-
year consensus, even though extremely little federal
land was in fact shifted to private control. But a high
level of controversy was generated that directed
attention away from national agreement on other
questions concerning forest resources.

Secondly, considerable adjustment in the relations
between levels of government has generally had a
more favorable effect in Canada than in the United
States. It is our impression that in Canada federal
involvement (including financial support) has been
strengthened in a system that has historically focused
strongly on primary provincial responsibility in many
fields, including forest resources. In the United States,
there has been declining federal involvement in many

fields (with an obvious exception in military affairs).
Federal contributions (including funding) have been
substantially reduced in many fields including
forestry, where joint federal-state efforts have been
the historic pattern. This has resulted from a particular
ideologic approach taken by the Reagan
administration. As with “privatization,” a high level
of contentious argument has resulted making agree-
ment around any sense of common direction much
harder to achieve.

Organizational changes affecting the federal
agencies involved in forest resource matters are a
third event having more favorable effects in Canada.
The Canadian Forestry Service has been moved from
the Environment ministry to the Agriculture ministry
and a Minister of State for Forestry and Mines has
been appointed within the latter ministry.
Responsibility and funding for forest-based regional
development projects has been consolidated in the
Canadian Forestry Service, with the transfer of some
functions from the Department of Regional Economic
Expansion. This latter consolidation of forestry
functions seems particularly encouraging. There have
been no recent U.S. organizational changes of
comparable scope.

Finally, there have been general budget squeezes
in both countries, but for substantially different
reasons. In the United States, the Reagan
administration has made a deliberate effort, for
reasons of ideology, to shrink the civilian
government. In Canada, the squeeze appears to have
little or no such ideologic root. It appears to be much
more a simple case of financia1 stringency. Without
such an ideologic root, positive domestic policy
initiatives can more easily achieve a fair hearing in
Canada.

The Canadian consensus-building approach
appears to be achieving substantial progress in
identifying major issues, in refining them, and in
getting them stated in simple terms on both national
and local levels. For example, a previously
troublesome question about the responsibility for
silvicultural management on public-owned forest land
appears to have been definitively settled in most,
perhaps all, provinces. The timber firm holding
licence to a particular area of forest land will plant the
trees and do the other silvicultural work. This will be
substantially paid for with public funds (in part
federal and in part provincial). The major issue has
thus been substantially refined and clarified to be
primarily a question of funding. There has also been
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substantial budgetary improvement. For example,
total funding to be provided to provinces by the
federal government under new five-year forest
management agreements has gone from $225 million
to $1 billion during the past several years.

The U.S. technical planning process helped in a
budgetary sense at first. A good bit of that progress
was subsequently reversed in the Reagan era. More
seriously, the connection between planning and
specific management results seems to have been
progressively lost. Major effort has gone into
management planning for specific national forests.
These plans are advancing toward completion but
only with a great deal of difficulty in most cases.
Many of these plans have been appealed by groups
ranging from environmental organizations to
industrial groups, and (in one case) a governor-
appointed industry development council. In the case
of some national forests, there have been multiple and
conflicting appeals. This focus on details is occurring
in an atmosphere largely devoid of substantive
direction:  the very thing planning is supposed to
achieve.

The effects of the two processes on forest
resources themselves are harder to determine at this
point, but a critical factor that will help to determine
the outcome can be noted in each case. The actual and
continuing delivery of funding called for in new
federal provincial forest management agreements will
be crucial in Canada; somehow freeing the forest
resource planning process from its strongly
procedural focus will be crucial in the United States.

 We believe there are several underlying societal
differences which contribute to the generally more
favorable outcome in Canada. A first is how resources
are perceived in each country. The resources sector,
including forestry, is proportionately a larger part of
the overall economy in Canada than in the United
States. Furthermore, foreign trade has historically
been a larger factor in the Canadian economy than in
the U.S. one. Major resource exports are a significant
element of this difference. Taken together, these two
points mean that a substantial number of Canadians
see forests, and other, resources, as integral and
important parts of the national economy. Particular
Americans in particular parts of the country have the
same sense but at a national political and policy level
only a small proportion of Americans act as if they
had any strong sense of resources being integral to the
national economy. In fact, resources are more
commonly seen by Americans in terms of

conservation in the restricted sense of preservation.
This difference between the two countries is quite
consistent with greater progress toward consensus in
Canada.

A more cohesive political and legal system would
seem to be a second major factor. More tightly
integrated executive and legislative functions give
parliamentary government a greater ability to firmly
set direction so long as there actually is a majority.
Differences in legal systems reinforce this effect;
overall, the Canadian legal system is more restrictive
concerning standing to sue and broader concerning
the doctrine of sovereign immunity, than the U.S.
system. These differences reflect the greater belief in
Canada that the public good should receive greater
consideration compared with individual interests than
is the case in the United States. Government
intervention in economic matters is more often
viewed in a positive and investment-oriented light by
Canadians, while the U.S. tends to view such
intervention as a negative last resort, intended to solve
private market problems. This attitude often precludes
positive U.S. government investment-oriented
intervention in economic affairs. Simplistically stated,
in Canada government can do a lot of good and in
some U.S. views the private sector can do no wrong.
This U.S. attitude may now be softening a bit, but it
was particularly rigid during much of the past decade.

Again, Canadian political processes seem to rely
more on representative democracy, U.S. processes
more on participatory democracy. This is true in
general, and is an aspect of a more political system,
with stronger political parties. It is certainly true in
terms of Canadian consensus-forming methods, and
U.S. public involvement methods, used in connection
with major forest resource questions.

Matters of political scale may also substantially
affect the ability to form a consensus. A greater role
for provinces (as compared with states) may have a
generally parallel effect. Discussion among 13
governments (federal, 10 provinces, two territories)
can be more nearly a direct discussion among equals
than can a discussion among 55 governments (federal,
50 states, three territories). This greater equality may
impose a stronger sense of responsibility on all to
help seek consensus. The smaller number and greater
power of provinces (as compared with states) also
creates a greater case for variety among federal
agreements with particular provinces. This variety
may allow more specific tailoring of agreements 
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among levels of governments to specific situations in
particular parts of the country.

We conclude that Canadian methods for setting
national directions for forest resources are working
relatively well, and should be continued with
adequate funding. In future efforts to increase
participation in resource direction-setting, Canadian’s
should be wary of emulating the U.S. model.
Opportunities for many interested parties to be
involved is important but not if strategic direction is
lost and the focus shifts to argument over details and
particulars. For this reason, U.S. methods are working
less well and could usefully borrow from recent
Canadian success and the underlying societal
strengths that have made it possible.
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Building a Consensus the Canadian
Way
F.L.C. Reed

Introduction
The topic assigned to me by your program

committee is “Building a Consensus the Canadian
Way.” The suggestion is that Canada has chalked up
some notable successes. That is true, although we
have also had our share of failures. We can claim,
however, that we have learned from both.

From the opening keynote address on
opportunities and challenges, you have heard of the
evolving role of the forest resource in the regional
economy, have reflected on options and goals in a
national and local context, and have examined some
of the institutional aspects of renewable resource
management. Now, at the end of a busy day, I invite
you to an abrupt change of pace and to discussion on
quite a different level.

My intention is to set the stage first with some
remarks on Canada’s identity, including our
institutional structure and national character. Then I

will turn to examples of consensus building, to some
lessons learned, and to a set of guidelines which
hopefully will assist the delegates tomorrow in their
search for an action program.

We are also looking in Canada for ways to
implement a forest resources renaissance, as your
conference theme so neatly phrases the issue. The
forestlands are the most valuable natural resource on
this continent. Moreover, the mix of timber and
nontimber values is so complex that we have no other
choice but to operate by consensus. Consensus is the
ultimate challenge of forest management in these final
and increasingly hectic years of the century.

The Meaning of Consensus
The word “consensus” means agreement. It carries

the idea of a converging trend which springs from two
or more opinions or points of view. At one extreme,
consensus may grow out of confrontation, where
inflexible positions are staked out in dogmatic or even
emotional terms. Or it may grow from a modest
disagreement which leads easily to compromise.
When I say compromise, I do not mean abandonment
of principles, but rather accommodation to other
points of view. At the other end of the tension scale,
consensus is simply cooperation in an atmosphere
devoid of conflict.

It is also worth noting that consensus often carries
a time dimension. It may be viewed as a continuing
process of incremental adjustments. On the other
hand, consensus may be preceded by a lengthy dispute
which ends in stalemate or even a period of cold war.
This may only be resolved by new leadership or by a
slow process of attitudinal change on both sides.

This latter process was illustrated in a colorful
way by Bill Young, former Chief Forester in British
Columbia, and a master of the art of building
consensus (1984). Young sees three stockades, in
which reside isolated garrisons of “spear chuckers”
representing big business, big government, and big
environmentalists. Each garrison lives securely within
its defensive perimeter, sharpening spears and hurling
abuse intermittently from their battlements across the
space separating the stockades.

Meanwhile, a small but steadily-growing number
of brave souls abandon their bellicose comrades and
pitch tents in the no man’s land, where they begin to
drain swamps and build bridges in the direction of
their former opponents. Unfortunately, as the story
goes, every so often a drawbridge is lowered and a
platoon of spear chuckers thunders out into the open,
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hurling their weapons at anything that is moving, then
retreating quickly into the stockade. They do no
damage at all to the other two garrisons, but the
bridge builders take a beating.

The moral of the story is clear. Anyone who
undertakes to bridge the communications gap and
drain the swamp of ignorance is likely to be very
vulnerable, especially to the propaganda barrage or
even more pointed criticism from former colleagues.
Consensus building in these circumstances is a lonely
and time-consuming business requiring patience and
the capacity to live with risk.

There is still another dimension to the meaning of
consensus which is less a question of tension or
timing. It reflects rather the hierarchical structure of
decision making. At the upper end of the hierarchy are
the broader goals of social and economic policy
which stem from a leader’s vision of the future.
Dialogue is still essential, but a great deal depends on
leadership which first identifies some strategic
economic and social policy goals. These goals are
translated into tactical plans and programs, with
public input right down to the local community level.
Here the trade-offs may very well be negotiated
between neighbors.

Thus, the practical meaning of consensus varies
with the amount of tension, the time it takes, and the
level at which decisions are made. Consensus still
means agreement, but the choice of mechanism, as
well as expectations from the process, can be
expected to vary. Widely differing institutions also
have a lot to do with the process, as will be illustrated
in the next section. Given this glimpse at theory, now
we turn to the practical side of consensus.

The Canadian Approach
Canada does have a distinctive approach to policy

formulation and planning which is based on a number
of factors: geography, history, political institutions,
land-use ethic, social concerns, cultural mosaic,
traditions, and so on. A few comments along these
lines will demonstrate why our choices often differ
from yours, even though our regional land
management problems closely resemble your own.

The geography of Canada is a handicap with
which few countries have to cope. The majority of the
land area is virtually unpopulated, and the
communication gaps have had to be bridged with
publicly owned railways, public media networks, and
airlines, as well as with subsidized cultural industries.
It requires enormous effort to ensure national linkages

of a political and economic nature. In contrast, we
have been taught to distinguish these from cultural
traditions which tend to be decentralizing and
regional in scope (Frye 1982). Moreover, we never
even attempt to develop uniform resource programs
among the provinces.

But geography is also a blessing in its richness
and complexity. This is especially so in the wealth of
forestland which gave our earliest inhabitants food
and shelter, our first colonists the commerce of fur
and sailing-vessel masts, and our initial
industrialization its scaffolding. The forest industry
retains today the front rank among our manufacturing
sectors. Our geography is likewise a challenge, as you
recognize so well in reconciling timber and nontimber
uses of the forestland base.

Adding to the diversity of approach is the
dominance of the French language and culture in a
large part of central Canada, as well as the native
Indian and Eskimo culture across much of the
hinterland. At an early stage in our history we
deliberately chose to encourage a cultural mosaic
rather than a melting pot. While this ensures a
measure of fragmentation, it also prompts us to
accommodate different points of view as a matter of
course.

Political institutions also differ dramatically
between our two countries. In 1867 the Canadian
confederation was born with four provinces, using a
model similar to the one adopted temporarily by the
infant American republic in 1776, but discarded when
the new Constitution of the United States was adopted
a dozen years later. Perhaps the most significant
difference between the US and Canadian constitutions
is the position on provincial or states’ rights. The
Canadian provinces were given Crown lands, and
specifically those forested, in order to ensure they
would have major control over their economic
destiny. Section 92 of the original British North
America Act gave the provinces exclusive authority in
relation to:

The management and Sale of Public Lands belonging to
the Province and of the Timber and Wood Thereon.
More recently the Constitution Act of 1981 was

proclaimed. Of particular significance is Section
92A.b. which specifies that each province may
exclusively make laws in relation to:

development, conservation and management of . . .
forestry resources in the Province, including laws in
relation to the rate of primary production therefrom.
This explains in part the dilemma faced by Canada

in the present softwood lumber dispute. The federal
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government is responsible for trade policy and
international trade negotiations. The provinces retain
the sole right to determine stumpage charges, annual
rates of harvest, and the level of forest renewal.

Our constitution also explains why we had no
movement like your Sagebrush Rebellion in the
1970s, demanding the transfer of federal lands to the
states. However, there is a downside for Canada in
this arrangement, where the federal government in
Ottawa has less fiscal power and political legitimacy
than it needs to command strong leadership in setting
economic and social policy goals (Gillies 1986).
According to Gillies these difficulties are
compounded by other conditions:
• the high dependence on international trade, around

one-third of the gross national product; 
• extensive foreign ownership;
• rivalry between resource owners and

manufacturers, east and west, and levels of
government; and 

• lack of a regionally elected Senate.
Given this institutional backdrop, it is no wonder

that the consultation process has been called “the
traditional Canadian way.” Royal Commissions have
proliferated, especially in forestry. These are
prestigious ad hoc committees set up by both federal
and provincial governments, either to chart the way in
terms of new policy goals, or to address highly
charged political crises related oftentimes to some
scandal in public affairs. Numerous other task forces,
advisory boards, planning teams, and committees are
utilized widely. These are favorite tools of
governments when wilderness or other land-use
controversies have reached explosive levels.

The question is often asked: Are these
consultative mechanisms effective, or are they simply
cosmetic efforts, perhaps intended to delay the
decision-making process until after an election? Their
merits vary considerably, all the way from giving the
illusion of listening to the combatants in an
intractable dispute, to preparing invaluable advice
concerning economic policy goals and strategies. One
such highly regarded effort is the 1985 “Report of the
Royal Commission on Canada’s Economic
Prospects,” which persuasively advanced the case for
freer trade on this continent, and incidentally, for
more consistency in forest renewal in Canada.

We know that this consultative process is sound
because the findings often deal with genuine
substance in a constructive and timely fashion. One
way to frustrate the process, however, is to announce

a commission or committee, take several months to
appoint the members and define the terms of
reference, and then demand a public response within a
few days or weeks. This often happens when
entrenched bureaucrats control the procedure through
their designation both as the secretariat and as the
liaison between the consultative committee and
government.

Could the consensus-building process discussed
above be improved? Undoubtedly it could, as the
examples in Japan, Scandinavia, and West Germany
have shown in coping with economic policy goals and
with social issues. Whether they do better at the local
level, in problem solving and program
implementation, is the subject of another analysis.

Which of our two countries is better at this
consultative process cannot be answered
categorically. Canada should be doing better for at
least four reasons. The first of these is our traditional
habit of avoiding litigational roadblocks and rigid
regulations in forest resource use. The requirements
laid down in the United States for economic impact
statements, minimum management requirements,
other National Forest Management Act stipulations,
and state forest practices have been terribly costly and
time consuming, as well as confiscatory as far as
private property rights are concerned.

The second reason Canada should be doing better
at consensus is that we seem to have moved ahead of
the United States in terms of a land-use ethic. While
we have no folk heros who stand as tall as John Muir
and Gifford Pinchot, we have marshaled other aspects
of our identity in a way which has in recent years
heightened our sensitivity to the land and our sense of
debt towards it. Among these influences are the more
northern quality of life, the more pronounced seasonal
rhythms, the fragility of our Arctic ecosystem, the
increasingly pervasive Eskimo and Indian cultures,
the exposure to and acute reliance on natural
resources, the nature themes in our poetry, art, and
miniature sculpture, and finally the stronger humanist
tradition due in part to the French Canadian
component of our national heritage (Frye 1982). Each
of these contributes to a deep feeling, to a near-
mystical sense of reverence for the land, born out of
stewardship rather than ownership.

The third reason is a greater social concern,
whereby we give equity considerations equal or
higher status than efficiency. Canadians as a rule tend
to worship less at the shrine of economic efficiency
criteria. Conservation criteria based on
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intergenerational equity, to use the jargon of the
economist, really counts with us. For those of you
who would like to see an elegant statement of the
contrast, and synthesis, of these two views of the
world of resource policy, I refer you to a Resources
for the Future publication by Talbot Page (1977).

In order to underline the equity principle, I suggest
you consider this example. A decade ago one of our
highly esteemed members of Parliament, Elmer
MacKay from Nova Scotia, gave a memorable speech
in which he said: “We do not inherit the land from our
fathers, we bequeath it to our children:” I
subsequently took the liberty of modifying it as
follows: “We do not inherit the forests from our
fathers, we borrow them from our children.”

“MacKay's Aphorism” has since gone round the
world. I have seen it as a caption for a forestry
montage in the Asian issue of Time magazine and in
numerous other places. It is repeated here as the best
statement I have ever seen to articulate a deeply held
conviction that land does not belong to us in this
generation. To plunder it is unthinkable. We are
simply custodians who are obliged to pass it on to the
next generation as an enhanced resource, in better
condition than we found it.

The fourth reason why, I suspect Canada is doing
better at consensus building is our historic tradition of
reconciling diverse viewpoints. Canadian history
shows time and again the genius of Canadians for
compromise. To illustrate, we experienced an
ambiguous birth, have evolved as a bilingual country
in a multicultural milieu, and have recently survived a
“Quiet Revolution” in Quebec. The practice of
reconciliation has become a national habit. This fact
was described in a Toronto Globe & Mail editorial on
our latest national birthday (1986):

. . . Nation-building in these circumstances must always
acknowledge variety in a free society without losing a
sense of the common fate. Over and over again we are
asked to reconcile regionalism with nationalism, multi-
culturalism with bilingualism, state intervention with
market forces and sovereignty with unusual dependence
on the outside world—in our case a huge and dynamic
United States. It might be said that reconciliation is the
main business of Canadians as Canadians, not a bad
boulder to roll uphill for eternity, though it rarely offers
the thrills of conventional nationalism.
I hope you will continue to reflect on the above

characteristics which go far to explain “our elusive
essence” as Canadians. That we have survived as a
nation is a bit of a mystery to many outsiders. Perhaps
this reflects a quality expressed in Edgar Guest’s
poem, “It Couldn’t Be Done,” which I quote in part:

Somebody said that it couldn't be done
But he, with a chuckle, replied

That maybe it couldn’t, but he would be one
Who wouldn't say so ‘til he tried.

So he buckled right in with a trace of a grin
On his face, if he worried, he hid it.

He started to sing as he tackled the thing
That couldn't be done and he did it.

There are hundreds to tell you it cannot be done,
There are thousands to prophecy failure,

There are hundreds to point out to you one by one
The dangers that wait to assail you.

But just buckle in with a bit of a grin,
Just take off your coat and go to it.

Just start in to sing as you tackle the thing
That cannot be done and you’ll do it.

Selected Examples
With that background on the Canadian way of

reaching consensus, let us turn to three cases which
illustrate how forestland issues have been dealt with.
There is only time to give a brief sketch of each. They
have been chosen to range from the establishment of
high-level national policy goals down to local
community problems of a seriously divisive nature.

My first case resembles what you are doing at this
conference. It is the evolution of the “Forest Sector
Strategy” for Canada, which was contained in a
Canadian Forestry Service policy paper approved by
the federal government in 1981. We had never had an
explicit strategy prior to this time, although many
individual statements might be regarded as an implicit
strategy if assembled as a group. This is in sharp
contrast to the lengthy US tradition of timber-trend
studies which have been both national and regional in
scope.

I would mark the Montebello Forestry Conference
in 1966 as the starting point. The federal government
invited industry, the provinces, and academic
foresters to an in-depth examination embracing timber
supply, markets, multiple use, research, and
education. Then in the early 1970s a slump in forest
product markets prompted a series of related studies,
including trade, transportation, and timber supply.
The latter was published as “Canada’s Reserve
Timber Supply—Its Location, Delivered Cost and
Product Suitability” (Reed 1974). This was followed
by a key National Forest Regeneration Conference
sponsored by the Canadian Forestry Association in
Quebec City in 1977, then by a status report, “Forest
Management in Canada” (Reed 1978), and by
“Forestry Imperatives for Canada,” a statement of
principles and goals prepared by an ad hoc task force
on behalf of the Canadian Council of Resource and
Environment Ministers (1979).
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During this period the entire country was being
sensitized to forest resource issues. A Canadian forest
congress was convened in September 1980 in Toronto
under the joint chairmanship of the forest industry and
its largest trade union, the International Woodworkers
of America. One year later, a smaller follow-up
conference was convened at The Banff Centre for the
purpose of preparing “An Agenda for Action” (Sadler
1983). That agenda was regarded as a consensus
statement and its growth-goal targets and other
essential elements were incorporated within a few
weeks into the forest sector strategy for Canada.

The point to emphasize here is that it took 15
years of consistent effort on the part of many to build
a data base, prepare detailed analyses, and marshal the
support of the entire forest community in an effort
which culminated in a comprehensive policy
declaration. Issuing from that statement were
supporting federal-provincial programs in forest
renewal, forestry education, research capability, and
economic analysis. Industry and unions were active
collaborators for most of the period.

The second case is Algonquin Park in Ontario. In
the 1960s a deep rift emerged in the province over the
use of this 3,000 square miles of forestland located
two to three hours drive north and east of Toronto.
Recreation, tourism, and wilderness advocates clashed
with the forest industry and related resource-based
communities around the periphery of the park.
Various committees, task forces, and consultants had
examined the issues repeatedly without identifying an
acceptable compromise. The Algonquin Wildlands
League asserted themselves as champions of the
nontimber interests and did battle regularly in the
Toronto media.

In desperation the Ontario Department of Lands
and Forests in Toronto contracted still another
economic impact study. The 1972 report, “The
Economic and Social Impact of Options for the
Management of Algonquin Park,” was never
published but its findings clarified the issues
dramatically. Five options were explored, ranging
from the status quo to complete “delogging” of the
area. The trade-offs were summarized in a single table
which showed the successive reduction to zero of
approximately 3,000 jobs related to logging of a high-
quality mixed forest and processing in adjacent
communities. On the other side of the table were
listed the shifts in visitor days from semi-wilderness
to wilderness. There was no evidence that either total
visitor days or tourism employment could be

increased since the recreation values were already
being used to capacity.

Suddenly the attention shifted away from the two
giant protagonists and over to the potential dislocation
of local citizens in established communities.
Compensation emerged as the primary issue. The
solution was novel and unexpected. The province first
developed a detailed park master plan and a
corresponding forest management plan. Then, in early
1975, they established the Algonquin Forest Authority
with a board of directors chosen from residents in
nearby towns. The principal goal of the authority is
stated in the 1985-86 Annual Report as follows:

To produce a continuous supply of forest products to the
forest industry of the region, in harmony with other uses
and in a way that preserves other values.
What had existed for years as an intractable

problem was resolved by a bold experiment with is
now regarded as a model of consensus building. The
authority stands between the various recreation
groups and industry, as the custodian held
accountable for the broader public interest. There are
no more log dumps beside canoe portages, and the
rights of local citizens to productive employment are
fully protected.

Case number three is the Wilderness Advisory
Committee set up by the province of British Columbia
in late 1985. Eight persons were chosen from varying
backgrounds, including committed wilderness
advocates, academics, a forestry trade unionist, and
the mining and forest industries. The terms of
reference were not at all confining except that a report
was required within four months. The committee’s
instructions were to examine 16 wilderness candidate
locations, covering in total about 2.5 million acres,
and to reassess the boundaries of eight parks.

The process was left up to the committee, which
decided to issue an open invitation for submissions
and then scheduled public meetings in eight
hinterland communities and in Vancouver. Around
1,200 written statements were sent in and many of
these were supplemented by oral submissions
numbering over 200. Mining claims were found to be
an issue in most of the areas under study. Licensed
Crown timberlands were involved in nearly all of the
proposed wilderness lands. Native Indian land claims
added still another dimension in the majority of
instances.

Visits were made to as many of the wilderness
sites as winter travel permitted. It should be noted that
each of the committee members was already
personally acquainted with some of the locations and
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could build on that experience. The entire committee
visited the two most controversial areas, namely the
Stein River Valley about 150 miles northeast of
Vancouver and the South Moresby portion of the
Queen Charlotte Islands off the north coast. Both of
these areas have received a good deal of international
attention because they embrace areas claimed by
Indians and are prized as well by wilderness
enthusiasts. In addition they contain prime timber
under long-term license as well as mineral properties.

The committee itself agreed to work toward
individual solutions based on majority consensus
rather than unanimity. This was surprisingly
successful and the committee was able to avoid giving
multiple options to the government. Within a few
days of tabling the “The Wilderness Mosaic” in early
March 1986, the province gave approval in principle
to the location decisions, and began a series of steps
toward implementation of the recommendations for
the 24 areas. The majority of these are now being
acted on along the lines indicated in the committee
recommendations.

One section of the report dealt solely with
recommendations for permanent changes in the
process of dealing in the future with similar disputes.
These included a permanent wilderness advisory
committee, a new set of zoning criteria for nontimber
values on forestland, definitions for wilderness and
other land classifications, and some obvious changes
in legislation. The government in power at the time
was noncommittal on these institutional aspects and a
new provincial government has since promised a
second look.

Most segments of the public were favorably
impressed with the committee’s recommendations on
wilderness and park boundaries. This was due to the
manner in which this ad hoc committee conducted
itself over a five-month period. The process was
completely open and hearings often ran until after
midnight in an earnest attempt to listen carefully to
every shade of opinion. One of the most frequently
asked questions by committee members was this:
“What are the objective criteria you wish us to apply
in deciding which land classification is most
appropriate, given existing property rights, legal
obligations under timber licenses and mining
legislation, heritage values and many others?” While
no systematic response was ever volunteered, there
was a salutary influence in sincerely asking the
question.

A major issue which surfaced in virtually every
location was compensation. This was a relatively easy
issue to deal with under law where timber, minerals,
traplines, and guide-outfitter territories were
concerned. Claims can normally be made under
specific legislation or decisions of the courts. It was
much more difficult to deal with the potential loss of
industrial employment, since the province’s Crown
timber resources are fully committed. A deletion of
timber from an existing license cannot be replaced
with accessible, unoccupied forestland elsewhere.
Moreover, with a provincial unemployment rate
which has fallen generally in the range of 12 to 15
percent in the last five years, the curtailment of a
logging camp or processing plant is a serious business
which calls for compassion on the part of all of us. As
“The Wilderness Mosaic” described it:

. . . Parks Canada also expressed concern that changes in
park boundaries and new designations should not
negatively affect people in the region. Other public
figures, including spokesmen for both preservation and
development, have stated their support for compensation.

. . . The Committee concluded that . . .  they were
sympathetic to the suggestion that as a matter for
government policy, compensation in some form should
be extended beyond those with direct legal rights.

An interesting parallel exists in your California
Redwoods National Park where very generous
compensation was extended to displaced employees
and others in effected communities.

There is another way to calculate compensation
which is often overlooked, and that is through more
intensive management of the forestland remaining
after setting aside a portion for nontimber use. Dale
Robertson spoke of the forest resource, as a savings
account earning interest. I would extend this figure to
describe the resource as a joint bank account. Too
many special interests are quick to write checks and
draw down the bank balance. Too few are willing to
make deposits to ensure the account is not overdrawn.

As a final comment on this third case, the
Wilderness Advisory Committee was able to
intervene with considerable success in several com-
munities which had been torn for many years by bitter
strife. This accomplishment was due to a simple
process of listening attentively to all parties wishing
to speak, marshaling the evidence in an open and
objective manner, showing compassion for those
threatened with loss of jobs and investments in real
estate or small business, and responding quickly with
a pragmatic and persuasive report which was written
for the layperson.
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Taken together, these cases represent wins for the
bridge builders and a loss for the spear chuckers. To
claim that any one of these represents a permanent
solution, is to miss an important lesson: the road to
success is always under construction (Innes 1985). I
believe that it is a good rule of thumb in social
dynamics to acknowledge that if you are doing it the
same way you did 10 or 20 years earlier, the chances
are that you are doing it wrong. This in no way
implies that history can be dispensed with. In his
fascinating interpretation of T.S. Eliot, Russel Kirk
has said that the present is just a thin film on the deep
well of the past (1971). Continuity remains an
important part of the dynamic process of learning.

Yet another way to perceive the philosophical
framework for consensus building was stated over a
century ago by one of Canada’s great patriots. It was
another Nova Scotian named Joseph Howe, speaking
to a festival audience in Framingham, Massachusetts,
who said (and I paraphrase), “The nation that would
become great must do three things: remember its past,
repair its institutions, and foster unity” (1871). It
would be hard to find, a better recipe for consensus in
a region such as this tristate area.

Consensus Guidelines
In the short space remaining I offer a set of

guidelines which you might think of as the “Ten
Commandments of Consensus.” These are drawn
from Canadian practice and from my own personal
experience as an old campaigner for better
stewardship of our forest resource values, and from an
incisive set of management guides by Irland (1985).
1. Thou shalt begin at the top, with strategic

objectives:
This is most properly the task of the political
leader or the senior executive officer. It is based
on “Reed’s axiom”: If you shoot at nothing, you
are sure to hit it. So the first exercise is to identify
explicit policy goals and targets. For example,
“This is what we intend to do, and here are the
initial targets for timber and non timber values.”
These objectives are subject, of course, to possible
modification at a later stage.

2. Prepare an objective information base:
Comprehensiveness is a frequent trap. Make sure
you keep the data base down to essentials, or you
will use up your runway in the clerical phase. Use
computers only when they will save you both time
and money.

3. Involve the public in planning:
The preparation of tactical plans and related local
programs must incorporate a public-involvement
process. This can and should operate in both
directions: bottom-up at the local level, and top-
down to the extent necessary to ensure
consistency with strategic objectives.

4. Set realistic deadlines:
Each phase should be scheduled fairly. This is
particularly true of public participation. The
bureaucrats must not dominate the process by
demanding the lion's share of the calendar and
thereby squeezing the response time of the public
into an impossible corner, a practice which makes
public participation an illusion.

5. Make trade-offs explicit:
The worst thing that can happen in consensus
building is to obfuscate the obvious by contrived
arithmetic. Why disguise the essential elements in
most trade-offs: recreation days, community
stability, and economic development potential?

6. Limit the options:
There is rarely the need to recognize more than
three alternatives. According to Irland,
“multiplying options is a standard procedure for
obscuring choices.” An experienced strategic
planner will quickly sense the viable options.

7. Limit the decision criteria:
This is also on Irland’s list. Again he suggests
three as the optimum number, and that elegance in
“decision matrices” tends toward data overload,
hidden bias, and waste of time.

8. Reward the bridge builder:
Consensus machinery will grind quickly to a hall
if spear chuckers are permitted to dominate a
process. They must of course be heard. Successful
managers and executives are identified early in
their careers as listeners (not “yellers”) and as
bridge builders.

9. Respond to change:
In our dynamic world, the political, social, and
economic winds are always shifting and we should
not expect to reach a final and permanent
consensus on any important issue. In other words,
retain flexibility in anticipation of new knowledge
and evolving priorities.

10. Thou shalt never lose a sense of compassion:
The choices we face today are often reduced to
mechanistic terms whereby the “ecocentric” view
is urged on us in contrast to the “homocentric,”
with the inference that the ecosystem has some
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innate prior claim. We are expected to feel guilty
if pairs of spotted owls have less than four square
miles of virgin timber for their exclusive use. I
hold that our children do matter, especially those
in the next generations who are entitled to a
livelihood based on wise use and conservation of
our resource heritage. Someone has said that the
survival of man as a species depends on a
boundless capacity for compassion.

Epilogue
The measure of success we achieve in the process

of public consultation will always depend on strong
government leadership. I remain firmly committed to
the principle of hierarchy. We simply cannot vote on
every single issue. Someone has to start the process
with a sense of strategic goals and a careful agenda.
From this beginning we should start to develop
legitimate procedures.

Another necessary condition for success is
realism. There will rarely be a simple solution when
dealing with multiple use of the forest resource. For
example, the notion that a change in the party in
power will mean more resources for all is pure
Pollyanna. Not even the governors of these three
states can make the sun shine longer. And premature
alienation of land to a single use will automatically
intensify conflict on the remainder.

We might as well become accustomed to the fact
that the world is constantly shrinking, and in an
important sense the clock is running faster. It is in
these circumstances, as Northrop Frye reminds us in
“The Ethics of Change,” that:

Compromise is not a betrayal, when refusal to
compromise would be a greater betrayal.

Or as Walter Cronkite used to say, “And that’s the
way it is!”
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Some Comparisons of Canadian
and U.S. Attitudes/ Behaviour
Concerning Sustainable
Development
Henry H. Webster

Introduction
The view has been expressed elsewhere that

forestry in the United States is in a very curious state
(Webster and Chappelle 1997). This is a time of
general improvement of many domestic resources,
most definitely forests (Easterbrook 1995, Frederick
and Sedjo 1991, Sampson and Hair 1990). The effect 
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is further to make these resource sectors an area of
potential national comparative advantage.

This is also a time of deepening concern about
many aspects of the U.S. economy; for example, the
quality of U.S. jobs and wage levels, widening
inequality of incomes, and the balance of trade. There
is concern ultimately about consequences and social
stability of an increasingly two-tiered society, quite
opulent at the top of one tier and deeply in squalor at
the bottom of the other (for one example of many, see
Thurow 1996).

However, national comparative advantage in
resource sectors and deepening economic concerns
appear to exist on two different planets in terms of
societal behaviour patterns concerning commodities
from natural resources. The possibility that this
comparative advantage could help (as one of many 
factors) to overcome current economic difficulties
seems unrecognized in any major public sense.

Matters have gone appreciably better in Canada.
Poverty rates for essentially all demographic
categories are lower than in the United States.
Inequality of incomes is appreciably less. Health care
is available to all citizens, and costs the society
significantly less in the aggregate. And real wages
continued to increase for a substantial time after real
wages began a twenty-plus year stall in the United
States in 1973. Unemployment rates are the one area
where Canada has not done as well as the United
States.  This is in some part a result of a different
economic structure and base. In the early 1990s, it
was also a result of an effort to reduce inflation to
zero via very high interest rates (Webster and
Chappelle 1994). Fortunately, interest rates have now
been lowered to or slightly below those in the United
States.1

Resource management matters have gone
appreciably better in Canada, particularly during the
past fifteen to twenty years. Major directions for
management and use of forest resources have been set
at national and provincial levels with a substantial
amount of  positive consensus among many people,
groups, and interests. A substantial increase in shared
federal-provincial funding for forest resource
management was achieved during the 1980s. A
primary matter of concern now is how and to what
degree this funding can be sustained. This is in
contrast to the endless battle in the United States
between conflicting values and uses for forest
resources. Much smaller conflicts in Canada seem
often a matter of U.S. groups attempting to export

domestic conflicts to Canada. Fortunately, the
Canadian political and legal systems have
considerable ability to resist such export.

Canada and the United States are closely tied
together via a very long, and (in quite a few places)
very dense boundary regions. The two countries also
differ substantially in quite a number of ways,
including matters relating to resources. Both facts and
attitudes seem quite different. We will examine both,
the latter via several different comparisons.

Before doing so. it should be noted there is a very
extensive literature comparing Canada and the United
States in terms of both similarities and differences.
That is well known and entirely understandable.
These are countries that share major elements of
common parentage. They completed emergence from
this parentage at quite different dates via quite
different processes. Both similarities and differences
are to be expected. Richard Gwyn and Seymour
Lipset are two of several well-known authors who
have made comparisons at overall societal levels (see,
for example, Gwyn 1985, 1995 and Lipset 1990).
There are also smaller-scale comparisons specific to
particular fields, including one by this writer and a
coauthor concerning methods used to set national
directions concerning forest resources in the two
countries (see Webster and Hacker 1988).

Major Difference of Fact
Canada is the world’s largest exporter of forest

products (seventy-one percent to the United States),
while the United States is the world's largest importer.
Yet the two countries share essentially the same North
American comparative advantage. Canada is also a
huge exporter of energy and meta1 and mineral
products. These resource-based exports more than
offset an excess of imports over exports in
nonresource sectors (figure 1).

Sector

Amount by
which Canada’s
exports exceed
its imports

Forest products
Energy (primarily oil and natural gas)
Metals and minerals
Farm products
Fish products
Aggregate for all nonresouce-related sectors
Aggregate for all sectors

$22.3 billion
  12.4 billion
    7.8 billion
    2.0 billion
    1.6 billion
 -28.7 billion
  17.4 billion

Source:  The State of Canada’s Forests, fifth annual report to Parliament
(Natural Resources Canada1995).

Figure 1. Canada’s substantial trade surpluses in several resource
sectors.
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Furthermore, understanding of the importance of
resource sectors to employment, export earnings, and
related economic underpinnings is very widespread in
Canadian society. Contrast with general
nonrecognition in the United States is very striking.

Why is there this major difference across what in
terms of many of the world’s international boundaries
seems a very thin line? It can be argued that the facts
are the cause of attitudes: resources are a substantially
larger factor in Canadian employment and export
earnings than is the case in the United States. But I
believe that attitudes are to a considerable degree an
independent factor. Attitudes may in some modest
degree help to shape facts. If so, cause and effect may
run both ways between facts and attitudes in ways that
make Canada and the United States quite different on
resource matters.

Major Differences of Attitudes
Canadian and American attitudes and behaviour

concerning sustainable development appear to be
substantially different. This can be seen in at least
four different comparisons.

Comparison 1. The importance of the Bruntland
Commission (more formally, the United Nations
World Commission on Environment and
Development, 1990) was understood and accepted
much earlier and much more completely in Canada
than in the United States. It is a fact that the
professional staff of the Bruntland Commission was
directed by a Canadian (Jim MacNeill), and six of
fourteen hearings conducted worldwide by the
commission were in Canadian cities. Are these facts
the cause or the effect? I think they are probably
primarily an effect. At least in part they may be effect
of more enthusiastic and willing Canadian
participation in affairs of the United Nations than is
the case with the United States.

The primary point of the Bruntland Commission
appears to have also been understood and accepted
earlier and more easily in Canada than in the United
States. The idea that the world, major regions,
nations, and areas within them all need both economic
development and environmental protection, not one or
the other, was accepted quite readily and widely. The
link between lack of economic development and
environmental degradation via the effects of poverty
seems to have been perceived as articulated common
sense. Acceptance has come much more slowly,
grudgingly, and incompletely in the United States.
There the idea that economic matters and

environmental matters are inevitably opposed to each
other was more widely held, and may still be held in
some quarters.

The Bruntland Commission and its findings were
a signal event. Differences in degree and timing of
acceptance are therefore a telling comparison.

Comparison 2. A second comparison of views on
sustainable development is provided by two separate
analyses of proposed pipelines for transportation of
oil and natural gas from the Arctic north slope in both
Alaska and the Yukon and Northwest territories.
These analyses were carried out before the Trans-
Alaska oil pipeline and the Mackenzie Valley natural
gas pipeline were built.

One analysis was American, the other Canadian.
Among several differences, the most striking was a
difference in what it was thought important to
analyze. The American analysis was by Charles
Cicchetti (1974), and was published in a book
associated with Resources for the Future (see Krutilla
and Fisher 1975). This analysis focussed entirely on
economic and environmental effects of various
methods and routes for transporting the oil in
question. Broad-scale reading of it would suggest that
there are simply no effects (here and perhaps
elsewhere) other than economic and environmental
effects. This seems at least to parallel the view that
economic matters and environmental matters are by
their nature opposed.

The Canadian analysis was by a Royal
Commission consisting of one eminent person (Berger
1977). Thomas R. Berger was at the time or shortly
earlier chief justice of the British Columbia Supreme
Court. Mr. Justice Berger also examined economic
and environmental effects. But he went much further
as well to examine what for sake of brevity can be
called community effects. What would be the cultural
and social effects on communities in the Mackenzie
Valley along and adjacent to the natural gas pipeline
route? That was a major question very thoroughly
explored. And it was the question on which Mr.
Justice Berger based his primary recommendation. He
recommended that the pipeline not be built for at least
ten years. His stated reason was likely effects on
communities not at the time sufficiently organized to
contain and ward off some serious disruptive forces.
A very large number of highly paid construction
workers in largely unorganized communities would
have highly disruptive effects in his insightful view.
The list of effects perhaps begins with alcohol and 
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prostitution and goes on a very substantial distance
toward cultural disorientation.

Mr. Justice Berger was interviewed within my
hearing some years later on a major public affairs
program on the radio. This was at a time when the
National Energy Board (of Canada) was considering
an export license for natural gas from the Mackenzie
Valley—something feasible only it the pipeline was
constructed. Major steps in community organization
had been carried out with good results in the interim.
Mr. Justice Berger first said that he did not intend to
tell the National Energy Board how to conduct its
business. But, he said the major reason for his
recommendation no longer applied.

These two analyses (and subsequent events)
suggest a considerably more encompassing view of
sustainable development north of the international
boundary than south of it. Much more could be said
about Thomas Berger and his distinguished career.
Much more has been said by his principal biographer,
Carolyn Swayze (1986). Discussion here is limited to
major elements of two analyses of oil and gas
pipelines and subsequent developments.

Comparison 3. A third comparison relates to the
intellectual climate for resource-related activities and
economic sectors in the two countries. Intellectual
climate cannot be directly measured, but it can be
sensed rather well indirectly.

Aspects of U.S. societal behaviour suggest a
rather poor intellectual climate for resource-related
activities and sectors. Taken together, five aspects of
societal behaviour amount to a pattern that is simply
irrational. In terms of commodities that come directly
from natural resources, this pattern is one of consume
high, produce relatively low, buy it from elsewhere,
see no connection to balance of trade or societal
prosperity or environmental effects elsewhere, and
then periodically harass those who produce for us
what we will not produce for ourselves in adequate
quantity. Some additional specifics of this odd pattern
are shown in figure 2 which is a letter written some
time ago by myself to the U.S. trade representative.

This pattern appears rooted in widespread failure
to recognize the source of materials in many products
even while consuming them in large quantities. That
this pattern amounts to throwing away national
comparative advantage in growth of forest resources
appears similarly invisible at any broad societal level.
More than a few Americans act as if there is no need
for any domestic resource industries and activities at 

this stage of history. To say that this is a poor
intellectual climate is to put the matter rather mildly.

Intellectual climate in Canada for resource-related
activities and sectors is substantially better, indeed
very good. Early and deep acceptance and
appreciation for the major points of the Bruntland
Commission illustrated this good climate, as earlier
noted. This good intellectual climate is also illustrated
by several observations from sources that would not
be expected in the United States.
1. A professor of ecology at one metropolitan area

university (in Vancouver) has written that one of
the factors contributing to sustainability of forests
is investment in their effective management
(Kimmins 1992). 

2. Two professors of general business management
at another metropolitan area university (in
Toronto) have written that resource industries
constitute a major area of competitive advantage
for Canada and should be deliberately fostered for
that reason (Rugman and D’Cruz 1990).

3. The major national newspaper, The Globe and
Mail, discussed knowledgeably both the
employment/export earnings aspect, and the
heritage aspect, of natural resources. One notable
example that I happened to see was editorials on
three successive days in November 1991 that
knowledgeably laid out what was needed to foster
more effective management and use of Canada’s
forests. (In contrast, The New York Times
discusses only the heritage values of resources,
including forests.)

4. The interviewers on two of the CBC’s major
programs periodically discuss forestry matters in
knowledgeable terms with a number of people
both within the country and elsewhere (as when
some time ago they talked within my hearing to a
member of a major Swedish forestry firm). These
are interviewers who can also knowledgeably
discuss literature with authors, music with
composers or symphony music directors, and
political/governmental affairs with national
leaders.

5. Finally, one of the founders of Greenpeace is now
an advocate for effective management of forest
resources for human benefit (Moore 1996). He is
also taking a leadership role in defining improved 
management practices for sustainable
development of forests in British Columbia.2
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Comparison 4. A fourth comparison of views on
sustainable development is provided by apparently
different definitions of “sustainable communities”
being used in at least some circles on opposite sides
of the boundary. A predominant Canadian view was
illustrated by a particular talk in a fairly recent
conference on sustainable development of forest
resources held in Edmonton. The speaker first
reviewed different possible definitions of what is a
community. He then came down firmly that
communities are places with a reasonable degree of
common interest (Beckley 1996). That is a definition
to which resource activities can be related in terms of
their effects (positive, negative, or neutral) on
communities.

In contrast, much less structured definitions of
community occurs with some regularity in the United
States. For example, a community can be a place, or it
can be several like-minded individuals or
organizations anywhere. This is a definition put
forward by particular individuals in Minnesota
resource circles. This sort of amorphous definition of
community is also reflected in an otherwise
interesting recent book by Amati Etzioni (1993). It is
much harder to relate resource activities to
communities, so defined, in any meaningful way.

There are additional examples of differences in
Canadian and American attitudes that do not lend
themselves to quite such neatly paired comparisons.
Nevertheless they contribute to much the same point.
One example illustrates this. An article in the 27 April
1996, issue of The Globe and Mail discussed
development of North America’s first diamond mine
about 300 kilometres northeast of Yellowknife in the
Northwest Territories. The focus of public discussion
was described as follows. Yes, this should go ahead 
for sake of positive spinoffs in a region suffering large
fiscal deficits and very serious native unemployment. 
Along with this positive emphasis, there was public
discussion of how to minimize or mitigate less
favourable side effects and how to direct a major
share of benefits to aboriginal people. The overall
tone of public discussion was quite positive and
distinctly realistic.

A larger scale example of constructive Canadian
approaches is a major statement by the Canadian
Council of Forest Ministers (1992), the federal and
provincial ministers responsible for forest resource
matters. It was titled “Sustainable Forests: A
Canadian Commitment.” This statement is very
explicit on need for a strong economic base both

nationally and in major regions, supported in part by
forest products and by recreation and tourism. This
statement also identifies (among other things) the
considerable range of forestry activities that
contribute to sustainable development. Several deal
quite directly with societal and institutional
underpinnings for sustainable development.

An additional example of unrealistic attitudes
concerning sustainable development in some U.S.
circles occurred in a Wisconsin roundtable on
appropriate uses of forest resources. Several
participants reportedly thought that environmental
conditions were the only thing to be sustained.
Sustaining employment, wages, and community fabric
seemed to be of no concern to them. They appeared to
think that a sustainable economy was simply one that
helped sustain environmental conditions unchanged. It
has been my experience that even some U.S.
economists are beginning to think this way when
(very occasionally) they think about resource matters.
How such a thought pattern developed among even
economists is a good question for another day.

Bill Clinton’s remarks on visiting a rainforest in
Costa Rica last May provide a further example. He
stressed that economic progress depended on
protecting the environment. He made no mention
whatever of the crucial Bruntland point that ability to
protect the environment depends on economic growth
and progress.3

A final area of considerable difference between
the two countries relate to proposals for a global
convention on forests. Such a proposal was made in
connection with the summit meeting  on
environmental matters held in 1992 in Rio de Janeiro.
There was and is Canadian interest in and support for
a global convention emphasizing effective
management and use of forests for societal purposes.
(The European Union position is similar.) In contrast,
the United States is opposed to such a convention.
The United States is perhaps stuck between a
domestic timber industry that wants no convention at
all, and environmental groups that would like to force
other countries toward something approaching nonuse
of forests. These same forests in fact supply large
U.S. imports of forest products.

This difference in positions related to a proposed
global convention on forests is perhaps an illustration
of more enthusiastic Canadian participation in matters
associated with the United Nations than is true of the
United States. It may also illustrate greater Canadian 
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success in merging views of disparate groups into
reasonable consensus.

These comparisons reinforce each other.
Apparently, there is deeper, and more encompassing
understanding of sustainable development in Canada
than is currently the case on any widespread basis in
the United States. It seems possible that increasing
income disparity, and low and declining voting
participation by poor people in the United States has
contributed to this apparent difference at the
boundary. Very low voting participation is a possible
factor allowing antiresource sector affluent people to
predominate politically in the United States. The root
fact is that there is a difference in attitude in Canada
and the United States.

Attempts to Export/Import Canadian Ideas to
the United States

Import into the United States of Canadian ideas
concerning resource sectors and sustainable
development would be beneficial to both countries.
The United States would have the benefit of some
notably constructive and down to earth ideas. A few
initial examples include better and more widespread
understanding of economic and societal importance of
resource commodities and sectors, better and more
widespread recognition of the extent of use of
resource commodities in everyday living, and better
and more widespread recognition of the fact that
everything does have to come from somewhere. And
Canadians would have neighbours more
knowledgeable about resource sectors and about
resource management in Canada. More
knowledgeable neighbours would be less likely to
pursue trade actions and threats of boycotts. They
would be more likely to understand that large imports
of resource commodities (lumber for just one
example) are almost entirely driven by U.S. behaviour
patterns featuring consume high and produce
relatively low and lower.

There has been some progress on a modest scale
concerning import of Canadian ideas into the United
States. Several examples illustrate the nature and
extent of this progress.
• The first was a major meeting on sustainable

development of forest resources which was held in
Sault Sainte Marie, Ontario, in June 1995. It was
an international meeting with sponsors in both
countries. Those in the United States included the
Michigan Department of Natural Resources and
the Mead Corporation. There was good discussion

with presentations that effectively brought out
essentially Canadian ideas and put them in North
American context. But quite modest U.S.
participation in the overall attendance of more
than four hundred effectively limited cross-
boundary transfer of ideas to the one state
immediately adjacent to the site of the meeting.

• The second relates to a governor’s initiative on
sustainable development in Minnesota. This
initiative, in both an overall sense and in its
forestry component in particular, was influenced
by the roundtables on environment and the
economy in Ontario and at federal level in
Canada. One very specific result has been creation
of a governor-appointed council on forest
resources. This council is chaired by a leading
professor of natural resources policy. This council
has successfully gotten several groups with
divergent interests in forest resources to learn
some facts in common and to speak to each other
in civil tones, rather than via lawsuits. This coun-
cil is very much like a roundtable on environment
and the economy specific to a particular resort
sector.

• The third example is best discussed in two stages.
The second stage is a major, beneficial, and at one
point unforeseen expansion of the first.
 - The governors of Minnesota, Wisconsin, and

Michigan originally formed the Lake States
Forestry Alliance (LSFA) as a regional mutual
help arrangement in 1987. A modest attempt
was made over an extended period to make
the LSFA a gathering place for people with
ideas considerably like those expressed more
widely by Canadians. Such ideas are in the
major report of the regional resources
assessment sponsored by the LSFA (1995).
These ideas influenced some presentations at
a Lake States regional governors’ conference
on forest resources sponsored by the LSFA in
December 1995. The link was sufficient that
one U.S. participant who has participated in
Canadian affairs fairly extensively remarked
the subject matter would have fit well in a
Canadian meeting. But at the time the degree
of penetration seemed fairly modest. The
ideas were intellectually foreign to some
participants of environmental persuasion.
More participants may not have fully realized 
the depth of the roots of these ideas since they
are embedded in the soil across the boundary.
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 - The second stage concerning the LSFA built
upon (with a lag of ten years) the fact that
several prominent Canadian foresters took
part in the regional governors’ conference at
which the original LSFA was formally
organized. Between midsummer 1996 and
autumn 1997 a progressively strengthened
relationship between the Ontario Ministry of
Natural Resources (OMNR) and the LSFA
developed. Members of the forestry
organization in OMNR took part in LSFA
activities while technically not yet members.
They helped substantially in developing an
LSFA position on sustainable development of
forest resources. This position reflects overall
ideas of the Bruntland Commission
concerning sustainable development, and
specifically Canadian ideas concerning
application of sustainable development to
forest resources. On the same date this
position was officially adopted (15 October
1997), Ontario officially became a member
and the name became Great Lakes Forest
Alliance. This second stage moved forward
quite expeditiously once seriously underway.
In doing so it followed precedent set in 1989
when what was originally the Lake States
Forest Fire Compact became the Great Lakes
Forest Fire Compact.

It seems possible that a still more intensive effort
to move constructive ideas south across the
international boundary would lead to more
widespread penetration of these ideas. This would be
a larger-scale educational effort designed to reach
Americans with some natural affinity for such ideas.
Perhaps such an effort could be best organized under
auspices of Canadian Consulates General in selected
parts of the United States. Making use of U.S. friends/
associates/allies would be important. The Great Lakes
Forest Alliance is one ready-to-hand ally in a part of
the country served by three different consulates
general (Minneapolis, Chicago, Detroit). There likely
are similar possibilities in other parts of the country.

Hopefully, these sorts of efforts will gradually
increase penetration of constructive Canadian ideas
concerning sustainable development into the United
States. At the same time it is important to recognize
some sources of likely resistance in some quarters. A
considerable number of Americans unconsciously
think in ‘we are the centre of the world’ terms. This
sort of thinking makes it difficult to learn from other

countries ideas and experiences. Recognizing this will
help prevent any exaggerated disappointment at slow
progress. Such prevention of disappointment is
necessary for sustained effort in an important cause.

Conclusion
It is apparent that Canadian attitudes and behavior

relate to sustainable development in a more
encompassing way than do U.S. attitudes and
behaviour. This difference is a combined result of
attitudes as an independent factor, and the greater role
of resource sectors in Canadian employment and
export earnings. It is not a matter of the latter—
economic determinism—alone. The facts of shared
national comparative advantage in many resource
sectors do not make Canada the world’s largest
exporter of forest products and the United States the
world’s largest importer—attitudes do. Were attitudes
the same, Canada and the United States combined
would be the world’s largest exporter of forest
products, and perhaps a number of other resource
commodities (Office of Technology Assessment
1983). More penetrating import into the United States
of Canadian ideas concerning resource sectors and
sustainable development would be beneficial to both
countries. Modest progress is being made in that
regard in several dimensions. For example, work
already completed in Ontario is being used as an
example by the Great Lakes Forest Alliance in an
effort to identify patterns of sustainable development
of forest resources for the region as a whole.

A more intensive effort to export Canadian ideas
and to import them into the United States might
achieve greater penetration on a larger scale. Such
export/import will work best as a joint effort of like-
minded people on the two sides of the international
boundary.

Endnotes:
This paper was originally prepared for national meeting

of Association for Canadian Studies in the United States
held in Minneapolis in November 1997. It has been
modestly revised and improved upon since. The author
most recently served as project director of a major analytic
project for the Lake States Forestry Alliance. The alliance
is a regional mutual help arrangement originally formed by
the governors of Minnesota, Wisconsin, and Michigan. The
Alliance recently expanded to include Ontario and became
the Great Lakes Forest Alliance. The author previously
served as state forester for Michigan, and before that as
forestry school director at the University of Wisconsin-
Madison, and then at Iowa State University.
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1. There may also be something approaching a
statistical artifact in comparisons of unemployment rates in
Canada and the United States. Two recognized authors
have recently shown that among unemployed persons a
much larger proportion of Canadians remain in the job-
seeking labour force than is the case in the United States.
Americans drop out of the labour force (and hence do not
count as unemployed), in greater proportionate numbers
(Corak 1996; Riddell 1996). 

2. In his assessment, Greenpeace began twenty-five to
thirty years ago with the important goal of preventing
world-scale nuclear destruction, and has now degenerated
into opposing nearly all resource activities for human
benefit in a deliberately contentious manner.

3. Remarks taken from articles in the Star-Tribune,
May 1997. A person attuned to such matters sometimes has
the impression that Bill knew some things while one of the
most effective governors in all fifty states that he does not
know as president. That suggests some kind of institutional
problem at the national level in the United States. No
directly comparable institutional problem appears to exist in
Canada. Conceivably Quebec et al. is a sufficient
institutional problem that no others are needed.

Works Cited
Beckley, T. 1996. “The (F)utility of the Concept of

Community Sustainability in an Interdependent World.
Proceedings of a Conference on Sustainable Forestry
Partnerships: Forging a Network of Excellence.
Edmonton, Alberta (8-10 March).

Berger, Justice, T. R. 1977. Northern Frontier, Northern
Homeland: The Report of the Mackenzie Valley
Pipeline Inquiry. A report to the federal government of
Canada by a Royal Commission.

Canadian Council of Forest Ministers. 1992. Sustainable
Forests: A Canadian Commitment. Canadian Council
of Forest Ministers. Ottawa.

Cicchetti, C. 1974. Alaskan Oil: Alternative Routes and
Markets. (This analysis was subsequently published as
a chapter titled “The Trans-Alaska Pipeline:
Environmental Consequences” in The Economics of
Natural Environments, edited by J. V. Krutilla and A.
C. Fisher, Baltimore: Johns Hopkins University Press,
1995.)

Corak, M. 1996. UI and Canada-US Unemployment Rates.
Policy Options Politiques 17(6):33-37.

Easterbrook, G. 1995. A Moment on the Earth: The Coming
Age of Environmental Optimism. New York: Penguin
Books.

Etzioni, A. 1993. The Spirit of Community: Rights,
Responsibilities, and the Communitarian Agenda. New
York: Crown Publishers.

Frederick, K. D., and R. A. Sedjo. 1991. America’s
Renewable Resources: Historical Tends and Current 

Challenges. Resources for the Future. Baltimore: John
Hopkins University Press.

Gwyn, Richard. 1985. The 49th Paradox: Canada in North
America. Toronto: McClelland and Stewart.

_____. 1995.  Nationalism Without Walls. Toronto:
McClelland and Stewart. 

Kimmins, H. 1992. Balancing Act: Environmental Issues in
Forestry. Vancouver, BC: University of British
Columbia Press.

Kruilla, John V. and Anthoncy C. Fisher. 1975. The
Economics of Natural Environments: Studies in
Valuation of Commodity and Amenity Resources.
Resources for the Future.  Baltimore: John Hopkins
University Press.

Lake States Forestry Alliance. 1995. Forest Resource
Trends and Opportunities in the Lake States: A
Continuing Resources Renaissance. The major report
of the Lake States regional forest resources assessment,
Lake States Forestry Alliance: Hayward, Wisconsin.

Lipset, Seymour. 1990. Continental Divide: The Values
and Institutions of the United States and Canada.  New
York: Routledge.

Moore, P. 1996. Pacific Spirit. Toronto: Terra Bella
Publishers Canada.

Natural Resources Canada. 1995. The State of Canada’s
Forests. Fifth annual report to Parliament. 

Office of Technology Assessment. 1981. Wood Resources
in America’s Future. A report to the U.S. Congress.

Riddell, W. C. 1996. Employment and Unemployment in
Canada: Assessing Recent Experience. Policy Options
Politiques 17(6): 9-14.

Rugman, A. M., and J. D’Cruz. 1990. Canadian Strategies
for International Competitiveness. Business in the
Contemporary World 3(1): 93-100.

Sampson, R. N., and D. Hair, eds. 1990.  Natural
Resources for the 21st Century. American Forestry
Association. Washington, DC: Island Press.

Sedjo R. A., and K. S. Lyon. 1990. The Long-Term
Adequacy of World Timber Supply. Resources for the
Future, Baltimore: John Hopkins University Press. 

Swayze, Carolyn. 1986. Hard Choices: The Life of Tom
Berger. Vancouver: Douglas and McIntyre.

Thurow, L. C. 1996. The Future of Capitalism: How
Today’s Economic Forces Shape Tomorrow’s World.
New York: William Morrow and Company.

Webster, H. H., and D. E. Chappelle. 1994. Safeguarding
the Canadian Way. Policy Options Politiques 14(4):40-
43.

_____. 1997. The Curious State of Forestry in the United
States. Renewable Resources Journal.

Webster, H. H., and Jan J. Hacker.  1988. “Don’t Ape
Uncle Sam.” Policy Options Politiques 9(6):35-37.

World Commission on Environment and Development.
1990. Our Common Future. New York: Oxford
University Press.



Some North American and International Matters Concerning Natural Resources 333

Reprinted by permission of Canadian Review of American
Studies 28(1):1-18.

Geopolitical Events:  Some
Possible Effects on Resource
Sectors in the Lake States
Henry H. Webster1

Introduction
Some remarkably large changes in the world are

occurring that perhaps can be called geopolitical for
want of any notably better terms. Several may
ultimately have effects so large as to indirectly affect
the tourism and forest products sectors (as well as
much else) in the Lake States and elsewhere.

This is an attempt to identify and evaluate several
kinds of such changes. It consists of three or four
steps: first to identify several geopolitical events to be
considered; second (closely linked to first) to make
some brief but hopefully penetrating observations on
the nature and background of these events; third to
note that evaluation can best distinguish between at
least two rather different kinds of effects; and fourth
to set down one person's best judgment on likely
effects on Lake States resource sectors.

This might be termed an effort in reasonably well-
informed speculation. This may be useful. This
regional resources assessment will be more useful if
vaguely right on effects of geopolitical forces (rather
than precisely wrong through neglecting them
entirely).

Geopolitical Events to Be Considered
• Political change and contention in several parts of

the world on a truly remarkable scale;
• continuing emergence of the Pacific Rim as a

center of expanding economic activity and rising
stands of living;

• formation of regional trading blocs in several parts
of the world with uncertainty as to relationships
among these blocs;

• ongoing efforts to harmonize trading relationships
between countries at quite different stages of
development; and

• renewed and substantial uncertainty concerning
energy costs.

Some Observations Concerning These
Events

Political change and contention on a truly
remarkable scale is occurring particularly in eastern
and southeastern Europe, and along the southern
fringe of the former Soviet Union, areas approaching
what was once called Asia Minor as well as the
volatile Middle East. (Potential and impending
political change in South Africa is very large, but
geographically more discrete with little connection to
other areas of instability.) The relatively contiguous
areas mentioned are areas that were historically
contended over for centuries by empires as diverse as
the Russian, the Ottoman, the Austrian, and the
British. Contentions based on oil resources, including
the various Iran, Iraq, and Kuwait wars are more
recent. Current Balkan upheavals are essentially a
more local rerun with variations of much earlier
contention. Instability and flaming nationalism in a
place with such a history certainly has potential for
large and unforeseen disturbance with wide-ranging
effects. (References: Ferdinand Schevill, A History of
the Balkans and Peter Hopkirk, The Great Game.)

Continuing emergence of the Pacific Rim can be
viewed as a process of modernization and economic
advancement spreading in a series of tiers or ranks.
Japan is first; South Korea, Taiwan, and the city-
states of Singapore and Hong Kong would seem to be
a second tier; Malaysia, Thailand, and Indonesia are
perhaps a third. One major uncertainty concerns
China. Will this huge country finally, and to what
extent, overcome the cultural forces/ frictions that
caused it to rather spectacularly fail to parallel or
accompany Japan’s course on a path toward
modernization? Other uncertainties relate to countries
that currently do not seem to fit anywhere on this
series of tiers or ranks (except perhaps on a base level
below the tiers or ranks). Examples include the
Philippines for one set of reasons, Cambodia for
another, and Vietnam, for the moment at least.

This tiered process of advance has its cyclical
flows and ebbs. That is only to say that it is not a
straight-line, unfluctuating, continuous process. A
degree of recession in Japan currently is an example
of a cyclical ebb. But even in its short-run effects, this
ebb may be of more consequence for finance (as in
the Tokyo stock exchange) than for the underlying
real economy.

In terms of longer-term developments, the tiered
pattern of modernization and advancement seems an
accurate representation. There may also be some
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tendency over an extended period for the size of steps
between successive tiers to become somewhat less in
a partial catching-up process. (That would parallel to
a degree historic patterns in North America. A century
ago nearly all real societal wealth was north of the
Potomac and Ohio Rivers, and east of the Mississippi.
It is now more widespread due to this sort of partial
catching-up.)

Work by John King Fairbank in A New History of
China, plus several articles in The Economist and The
Atlantic Monthly (the latter primarily by James
Fallows) is very helpful in understanding these
matters. One of these articles was a lengthy survey of
Japan in The Economist.

Formation of regional trading blocs is occurring in
several parts of the world via another flow-and-ebb
process. Enlargement of the European Economic
Community is one example. Over a period this has
involved both broadening to include additional
countries, and deepening via removal of additional
trade restraints among the core members (including
proposals for a common currency). Substantial pulling
and hauling following signature of the Maastricht
Treaty illustrates flow-and-ebb.

Creation of the North American Free Trade Area
is a second example. Its proposed enlargement from
Canada and the United States to also include Mexico
is a major step attempting to join together economies
and societies at very different stages of development.
Eventual inclusion of additional Latin American
countries has been suggested in a very preliminary
sense. Here again there are flows and ebbs as
illustrated by experience under the existing agreement
linking Canada and the U.S. This agreement has been
blamed in some quarters for adverse economic trends
caused primarily by entirely different factors. (E.g.,
high unemployment and considerable loss of
industrial jobs in parts of Canada brought on more by
extremely stringent monetary policy, and resultant
high real interest rates, than by the FTA.) Second,
trade disputes between the two countries have not
diminished, indeed they may have increased. Having
improved dispute settlement arrangements may have
made it safer to dispute (by lessening unpredictable
consequences of disputes).

Some form of Pacific bloc focusing to some
degree and in some form on Japan would also seem an
eventual possibility. Perhaps this is more likely to be
informal than formal. The history of the Japanese “co-
prosperity sphere” of 50 to 60 years ago still makes
neighbors nervous. Memories of Asian-on-Asian

colonialism seem to endure. But economic links are
very considerable, and likely to become more so.

Ongoing efforts to harmonize trading
relationships, including those at quite different stages
of development, are centered in GATT negotiations.
The General Agreement on Tariffs and Trade (GATT)
is perhaps more a forum for ongoing negotiations, and
an organization for facilitating them, than an
agreement at any one point in time. GATT, in concept
at least, seeks to foster equitable trading relationships
among all countries. Thus it is in some contrast with
regional trading blocs. Blocs by their nature have
some entitles inside and others outside. But it seems
at least possible that the two approaches will
eventually be brought together. GATT dealing with
relationships between regional blocs, that themselves
attend to relationships within, would be such a
pattern.

GATT negotiations have gone through several
rounds of multiple-year negotiations. It seems
apparent that a very substantial liberalization of world
trade has occurred in the course of these negotiations.
This has fostered an expansion of economic activity
worldwide. Links between the economies of various
countries have become much stronger and more
important. One measure specific to the United States
illustrates the matter. Over a period of several decades
the formerly insular U.S. economy changed so much
that the share of economic growth attributable to
international trade increased from 4 to 26% (this
observation was made by the ambassador of the
European Economic Community to the U.S. at a trade
conference recently in St. Paul).

This progress, like that in other areas, has not been
continuous and without difficulties and costs. The
current Uruguay Round illustrates some of the
difficulties. This is especially so in terms of
arguments over the arrangements under which
agricultural commodities are to be exported. Western
Europe and the United States each contend—with
some justice—that their own practices are justified by
their social conditions, and that the other’s are not.
The so-called CAIRNS Group involving Australia,
Canada, Argentina, Brazil, and several other countries
is squeezed in the middle in terms of its agricultural
exports.2 Nevertheless, considerable progress is being
made. It is progress made as an old phase put it “ . . . 
steady-by-jerks, like a frog a-walking.”

One significant cost of this increased globalization
concerns use of fiscal policy by nations. It has become
substantially harder for any given nation to use fiscal
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policy purposefully and effectively to foster low
unemployment, low inflation, and substantial
economic growth simultaneously. Rather high
unemployment rates nearly worldwide in part reflect
this cost (as well as other factors).

Renewed and substantial uncertainty concerning
energy costs is reflected in quite different forecasts of
future price levels particularly for oil. Periods of
potential stress seem to lead to forecasts that simply
do not match each other at all. This most recently
occurred during the hostilities in the Persian Gulf.
Relatively well-reasoned analyses of the possible
aftermath suggested either a large decrease or a
substantial increase in oil prices. (One such analysis,
symptomatic of many others, was reported in the issue
of The New York Times for February 11, 1991.)

Neither increases nor decreases on the scale
foreseen by some of these forecasts have occurred to
this point. The triggering event for any large,
sustained increase would probably have to be a very
large and protracted conflict in some part of the
Middle East. (Foregoing references plus Shipler 1986
and Friedman 1989.)

Kinds of Effects to Be Evaluated to Extent
Feasible

Possible effects of major geopolitical forces on
major resource sectors in the Lake States will be
evaluated in two different dimensions. One dimension
can be termed growth effects. These are effects that
change the size of the overall pie either positively or
negatively. An increase or decrease in societal
prosperity, with consequent effects on demands for
various resource outputs, is a rather obvious but
certainly important example.

The other dimension is competitive effects. These
are effects that significantly change the position of
this resource region as compared with other resource
regions. What effect might geopolitical events
(notably in Japanese-Russian relations) have on where
resource commodity demands go when displaced by
reduced outputs in the U.S. Pacific Northwest? This
would be an example of a competitive effect.

Some Possible Effects
These possible events (if they in fact occur) could

combined in quite a number of different ways. Any
claim that a person or persons can actually predict
outcome would be a serious exaggeration.

Nevertheless, some glimmerings of possible
effects can be noted. There would seem to be four.

They are: (1) a potential growth effect that might be a
major plus for this region and others; (2) a second
potential growth effect that might be a modest plus;
(3) a third potential growth effect that could be a
substantial minus if two different uncertainties were
to interact in a particular way; and (4) a positive
competitive effect that may be moderately substantial
despite considerable political uncertainty.

Ongoing efforts to harmonize trading
relationships. If successful, this may have major
growth effect on many sectors at global scale. Perhaps
the matter was most succinctly put by the EEC’s
ambassador to the U.S. at a recent conference in
downtown St. Paul. He stated that “The Uruguay
Round [of the GATT negotiations] is the most
powerful growth-stimulus available.” The “if”
contains considerable uncertainty at this point but
progress is being made as noted earlier.

Formation of regional trading blocs may, by itself,
have some growth effect, but only very limited
competitive effect. This will be for a simple but
important reason pointed out by Ron Aurell and
Jaakko Pöyry (1988). They noted that “What is called
international trade is mostly intraregional trade. The
three big geographical market areas—North America,
Western Europe—are largely self-sufficient” in terms
of paper (the authors assigned subject). While less
true in terms of building products, the primary
competitiveness matter is more a matter of continued
emergence of the Pacific Rim than of formation
regional trading blocs.

The only possible exception in terms of positive
competitive effect for the Lake States would be better
combination of Canadian and U.S. strengths regarding
forest resources in overall Great Lakes region.
(Specifics were discussed by the director of this
regional resources assessment at a meeting of Central
Ontario Section, Canadian Institute of Forestry, and
Michigan Society of American Foresters in May
1990. Specifics deal with margin of growth over
harvest in U.S. portion of Great Lakes region,
Canadian arrangements for financing targeted
industries and stabilizing raw material supply for
them, stability for U.S. arrangements for managing
public land, particularly at state and county levels,
and Canadian leadership on improved transportation
arrangements for exports from this region [Webster
1991].) 

The possible negative growth effect, if it occurred,
would involve a notably bad combination of the
political and energy cost uncertainties previously
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discussed. These two uncertainties likely have only
small probability of thus interacting directly. But
should they do so, effects could be very major. The
triggering event, if this were to occur, would very
likely be a major Middle East dust-up beyond the
scale of events of the past decade.

Should this occur, there would be economic
effects squeezing many sectors many places. The
tourism and forest products would be among those
affected in this overall squeeze. In addition, there
might be even more direct effects on human use of
forests and related resources. This would occur in
some part through a major increase in costs of
recreational travel. A probably still greater effect
would occur via a major increase in costs of scattered
settlement patterns. The costs to both individuals and
society of the 50- or 60-mile or more commute to
work would be greatly increased. (If long continued,
some change in settlement patterns might occur. The
process that is creating additional wildland/urban
interface would be slowed.)

Probability may be low, but the fact that many of
these areas of instability have strong historic links to
each other (via the Ottoman Empire and otherwise) is
somewhat unsettling.

Continuing emergence of Pacific Rim will
substantially increase demand for a wide range of
specific forest products. This will occur at some time
that there is a major supply contraction from one part
of the Pacific Rim (i.e.. Pacific Northwest in U.S.).
Demand-up, supply-down will obviously cause price
increases in a generic sense. More fundamentally, it is
likely to improve competitive positions of several
other regions including the Lake States. The degree of
such improvement for the Lake States depends on the
degree of supply response in places far away. Supply
response to increasing Pacific Rim demand, by New
Zealand and Chile with their maturing radiata pine
plantations is a fairly straightforward economic
matter, and reasonably certain. (This is part of an
emerging region as characterized by Sedjo and Lyon
in their analyses of the adequacy of world timber
supply.) Degree of response (if any) from Siberia
likely depends primarily on a political matter of large
scope, and is highly uncertain. Resources are there in
apparently large amount—creation of infrastructure to
access resource would require very large
investment—Japan is likely the only potential source
of investment on the necessary scale. Large Japanese
investment in Siberia undoubtedly depends on
solution of a dispute of nearly 50 years over islands at

northern end of Japan. Solution has eluded the efforts
of governments led by several different leaders in
each country.

Concluding Observations
Attempting to add these observations together is

probably all right and somewhat useful if done with
sufficient humility and sense of humor. It amounts to
adding several maybes together to obtain something.
But that said, there is perhaps something of a pattern.

There would appear to be both an overall growth
effect and a competitive effect of geopolitical
developments that will likely work to the benefit of
resource sectors in the Lake States. Thus geopolitical
developments beyond North America may further
reinforce the effects of some matters within North
America (as analyzed by Perry Hagenstein in study
elements 4.3).

The major uncertainty relates to a possible adverse
interaction or intersection between political
uncertainty and energy-cost uncertainty centering in
the Middle East. Probability may be low, but
uncertain. With a major and lengthy blow-up this
could throw many things into reverse in a major way.
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