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 STATE OF

NNESOTA

DEPARTMENT OF NATURAL RESOURCES

500 LAFAYETTE ROAD e ST. PAUL, MINNESOTA o 55155-40___

December 20, 1988

The Honorable Governor Rudy Perpich
130 State Capital
St. Paul, MN 55155

Dear Governor Perpich:

With this letter we are transmitting the results and proceedings of the September
1988 conference on Minnesota’s Timber Supply: Perspectives and Analysis held in
Grand Rapids, Minnesota. The conference was organized to accomplish a number
of objectives, including the identification of issues, opportunities and constraints with
respect to the use of timber as a means of fostering economic development. Given
these objectives, the conference identified the following points of action:

* Forest Resources Inventory: Accurate and reliable inventories of timber resources
are essential to industrial development and effective public and private timber
management policies and programs. Especially important are inventories that are
made sufficiently often (at least every ten years) so that data is current and
appropriate for intended uses. Forest resource inventories in Minnesota should be
given high priority and should be financed in accord with the value of the information
they provide. A

* Transportation and Access: Access to forests is critically important to the
implementation of intensified timber management programs and to the transport of
timber products to manufacturing facilities and distribution centers. Access for
purposes other than timber management is also important (e.g., recreation, wildlife
management, forest protection activities). A well-developed system of roads and
highways in Minnesota should be the subject of statewide comprehensive forest
transportation plans and programs. Investments in Minnesota’s forest transportation
systems should be commensurate with the considerable value of the forest products
or services being accessed. _

* Forest Taxation: Forest taxation policies often fail to recognize that private
forestland ownership involves investments held for long periods of time, often at high
risk, and that private forests provide many benefits in addition to timber. Forest
taxation policies in Minnesota should be designed to encourage--not discourage--
forestry investments that will enhance long-term economic development. Taxation of
forest land should be based on the use and productivity of the land. In this respect,
broader application of the Tree Growth Tax Law should be a high priority. e

* Legislative Organization: A well-informed legislative system is critical to-

anticipation of timber and related forestry issues and to the design of policies and
programs for addressing such issues. In the past, a most effective vehicle for doing

so was the Joint Legislative Committee on Forestry. Serious consideration should

now be given to reinstituting that committee.

AN EQUAL OPPORTUNITY EMPLOYER
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* Timber as a Land Use: Timber is a major, renewable forest resource that should
be intensively managed if current and expected demands for timber products are to
be met. With increasing competition for land, production of timber should be
recognized as a primary use of some Minnesota forest lands. Other major forest uses
are generally compatible with timber management and, where such is the case, should
be coordinated with it.

* Investments in Timberland Management: High-level, sustained investments in
timber management are essential to the provision of timber yields sufficient to meet
demands at reasonable prices. Because timber yields typically require long periods
of time, sustained yields will not be realized in Minnesota if long-term. timber
management programs are interrupted due to inadequate investments. Funding of
Minnesota’s public and private timber management programs should be at adequate
levels and should be sustained over long periods of time. '

* Forestry Research: Strong, integrated, and multidisciplinary research programs
are needed to solve a variety of current and future problems concerning timber
resource planning and management. Forestry research programs in Minnesota should
be carefully planned and should be funded in a sustained manner, commensurate with
the importance of the timber management problems and opportunities of concern to
the state. Special attention should be given to research that may result in development
of new or improved products, markets or technologies that will give Minnesota a
competitive edge in industrial and economic development, research on forest
inventory methods that can provide timely resource updates, and research that will
increase the productivity of Minnesota’s forests in a manner sensitive to other uses of
the forest, including recreation, wildlife, aesthetics and water production.

* Geographic Information Systems: Common and comprehensive databases are
important to an accurate understanding of forest management potentials with respect
to forest types, land uses, forest soils, topography, transportation systems and other
resources. Since such understanding is critical to the development of comprehensive
forest management programs in Minnesota, the development of statewide data bases
and geographic information systems should receive special attention.

* Citizen Information: Citizens have a right to know about the importance of forest
resources in Minnesota that are devoted to the production of timber. Products
derived from timber are often the life-blood of community economic and social well-
being. Citizens in both rural and urban areas of the state should be the focus of well-
designed public and private programs that provide essential information on the type,
magnitude and use of forests devoted to the production of timber. In particular, K-
12 environmental education programs such as Project Learning Tree and Project Wild
must be strengthened.

* Education for Forest Landowners and Users: Special education and assistance
programs are an effective means of conveying important forest and timber
management knowledge to public and private owners and users of forests. Inaddition,
such efforts are an effective means of communicating the importance of forest
products to broader general publics found in rural and urban settings. University and
agency efforts can and should play a major role in these communication processes.
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* Professional Education: Forest resource professionals are critical to the
development and implementation of effective timber management policies and
programs in Minnesota. Such professionals should have access to well-designed
academic and continuing education programs that will enable them to accomplish the
timber and related management objectives of various types of forest landowners and
forest land users.

* Resource Potentials: Minnesota is blessed with a variety of tree species that offer
significant potential as a timber resource. Aspen, for example, has played a significant
timber supply role in recent years; attention should also be directed to species such as
birch and oak. A variety of research and management programs should be designed
to identify and encourage the growth and use of species which have much to offer, but
which are relatively untapped.

* Coordination of Public and Private Programs: Forestry programs of importance to
timber management in Minnesota vary considerably in function (e.g., protection,
harvesting, transportation, research) and in organizational responsibility (e.g., various
public agencies, various private organizations). Mechanisms should be developed for
more comprehensive and coordinated development of forest management and related
policies and programs. The Minnesota Forestry Coordinating Committee is prepared -
to take the lead in working with others in developing these mechanisms.

In summary, we found the conference extremely helpful in illuminating issues, and
provocative in terms of identifying priorities. The Minnesota Forestry Coordinating
Committee, listed below, offer this synthesis and the proceedings in the hope that it
will be useful to you and your Blue Ribbon Commission on Forestry.

Sincerely,

) 7

Gerald A. Rose, Chair

Minnesota Forestry Coordinating Committee
and Director, Division of Forestry

Minnesota Department of Natural Resources

RoyD. Adams, Associate Director Lansin R. Hamilton, Chairman
Natural Resources Research Institute Minnesota Association of
County Land Commissioners

M. Russ Allen, Executive Vice President Ronald D. Lindmark, Director
Minnesota Timber Producers Association North Central Forest
Experiment Station
USDA Forest Service
E. Robert Amborn, Chair Gary Nordstrom
Forestry Committee State Conservationist
Minnesota Association of Soil & Water USDA Soil Conservation Service

Conservation Districts
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Bruce Barker
Assistant Vice President
Minnesota Forest Industries

Earl Barlow, Area Director
Bureau of Indian Affairs
USDI

David Filius, Supervisor
Superior National Forest
USDA Forest Service

Steven B. Laursen

Natural Resources Program Leader
Extension Service

University of Minnesota

Richard A. Skok, Dean
College of Natural Resources
University of Minnesota

William F. Spinner, Supervisor
Chippewa National Forest
USDA Forest Service

John R. Suffron
Executive Director.
Minnesota Forestry Association

David Thompson
Minnesota Wood Minnesota
Council
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PREFACE

This publication documents the proceedings of the conference entitled Minnesota’s Timber
Supply: Perspectives and Analysis. Most of the presentations at the conference are included
as papers in the proceedings. Presentation topics ranged from policy questions to operational
concerns and research. The papers are grouped into nine sessions corresponding to the
conference format.

Papers in the proceedings were screened by the editors, first as abstracts and later as
completed manuscripts. Most were received as camera ready copy and then scanned or
otherwise copied and put into a standard format for publication. Some panel presentations
were transcribed from tape and edited by the authors and the editors.

We feel the conference was an enormous success and that these proceedings will be of value
to policy makers, practioners and scientists. For that we thank the program planning
committee, sponsors, moderators, the well-prepared presenters, the many active participants
and the many persons who helped with arrangements. Special thanks also go to the Minnesota
Forest Coordinating Committee for their direction in developing the conference and to the
Minnesota Future Resources Commission for project support that facilitated the effort.

We also wish to thank Janet Larson for the cover design and Clara M. Schreiber for her
invaluable word processing skills.

We are pleased to have been a part of the conference and to be able to help document it in
this proceedings.

The Editors:

Alan R. Ek
Howard M. Hoganson



iv

Minnesota’s Timber Supply: Perspectives and Analysis

PROGRAM PLANNING COMMITTEE

Bruce Barker

Minnesota Forest Industries, Inc.

208 Phoenix Building
Duluth, MN

James L. Bowyer

Department of Forest Products
University of Minnesota

St. Paul, MN

Chris R. Brokl
Minnesota Forestry Association
Grand Rapids, MN

Alan R. Ek, Program Chair
Department of Forest Resources
University of Minnesota

St. Paul, MN

Lansin Hamilton

Lands and Forestry Department
Crow Wing County

Courthouse

Brainerd, MN

Larry R. Hegstad
Division of Forestry

Minnesota Department of Natural Resources

St. Paul, MN

Howard M. Hoganson

North Central Experiment Station
University of Minnesota

Grand Rapids, MN

Thomas M. Hoekstra

North Central Forest Experiment Station
USDA Forest Service

St. Paul, MN

A. Scott Reed

Cloquet Forestry Center
University of Minnesota
Cloquet, MN

Dietmar W. Rose

Department of Forest Resources
University of Minnesota

St. Paul, MN

W. Brad Smith

North Central Forest Experiment Station
USDA Forest Service

St. Paul, MN



Minnesota’s Timber Supply: Perspectives and Analysis

SESSION MODERATORS

Bruce Barker

Minnesota Forest Industries
208 Phoenix Building
Duluth, MN

Frank Biltonen

North Central Forest Experiment Station
USDA Forest Service

1992 Folwell Avenue

St. Paul, MN

Paul Ellefson

Department of Forest Resources
University of Minnesota

1530 N. Cleveland Avenue

St. Paul, MN

Larry Hegstad

Division of Forestry

MN Department of Natural Resources
500 Lafayette Road

St. Paul, MN

Thomas W. Hoekstra

North Central Forest Experiment Station
USDA Forest Service

1992 Folwell Avenue

St. Paul, MN

David C. Lothner

North Central Forest Experiment Station
USDA Forest Service

1992 Folwell Avenue

St. Paul, MN

A. Scott Reed

Cloquet Forestry Center
University of Minnesota
175 University Road
Cloquet, MN

Bob Stine

Cloquet Forestry Center
University of Minnesota
175 University Road
Cloquet, MN

John R. Suffron

Minnesota Forestry Association
220 First Ave. N. W.

Grand Rapids, MN

Bob Van Aiken

USDA Forest Service, Region 9
310 West Wisconsin Avenue
Milwaukee, W1



Minnesota’s Timber Supply: Perspectives and Analysis 1

WELCOME AND CONFERENCE OBJECTIVES

John Suffron’

Thank you and welcome to Grand Rapids. This conference in large measure is intended to
be a constructive example of the Minnesota forestry community at work focusing upon a
subject that demands visionary actions by decision makers and program managers alike.

It was about a year ago that a handful of people met to discuss revitalizing the Minnesota
Forestry Coordinating Committee. The Committee had been established years ago as an
informal organization for sharing information between the top leaders of several public and
private forestry related institutions, but had lost enthusiasm over time and eventually
dissolved. Last year, however, consensus was reached that success in rekindling and
maintaining interest in this committee might be improved if the focus for the group would
center upon fostering workshops, symposiums and other discussions on broad natural resource
issues that have significant impact on Minnesota. This agreement formed the basis for calling
the group back together. The new coordinating committee has resisted establishing formal
bylaws and instead has adopted a general mission statement containing four components: (1)
identify major policy issues affecting the management of our natural resources here in
Minnesota; (2) to develop a support system to speak out on behalf of those resources that
really cannot speak for themselves; (3) to seize upon opportunities to solve problems common
to all the major forestry stakeholders; and, (4) to encourage dialogue like we are engaging in
here. The timber supply issue, one of promise and hope for the future, is indeed one subject
that clearly has the attention of a large audience here in Minnesota. Accordingly the new
committee asked Alan Ek, Head, Department of Forest Resources, University of Minnesota,
to provide the leadership in developing a conference on this topic. On behalf of the Forestry
Coordinating Committee, I would like to express our appreciation to Alan and his Planning
Committee for putting together this outstanding program. We have a promising opportunity
to work together and hopefully out of this conference will come strong recommendations for
action that can be taken forward and discussed further. In fact, the Coordinating Committee
has set up a meeting later this week to do just that.

I have here before me a letter of welcome from the Mayor of Grand Rapids. It is very brief.
I would like to read it for you all this morning:

"The City of Grand Rapids, home of Blandin Paper Company, welcomes the Minnesota
Forestry Coordination Committee Conference of forest inventory and wood supply to our
city and its fine facilities. Many of us take the supply of wood for granted. We see trees all
around our community and country. However, the adequate supply of timber for industries
is vital to our long-term existence. We commend you for your work in this field and best
wishes from the city for a most successful and rewarding conference. From the City
Council I remain Sincerely yours, John T. Craig, Mayor."

1 Bxecutive Director, Minnesota Forestry Association, 220 First Avenue, N.W., Room 219, Grand Rapids, MN
55744.

Presented at Minnesota’s Timber Supply: Perspectives and Analysis Conference, Grand Rapids, MN, September
21-22, 1988.
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Grand Rapids is indeed fortunate to have the opportunity to host this conference. On behalf
of the Program Planning Committee Local Arrangements Chair, Howard Hoganson, I, too
welcome you to what we call the heart of the forest country here in Itasca County. We hope
to see other events coming out of the Forestry Coordinating Committee in the future that will
discuss broad issues of concern which might be hosted in other communities that are also
important to forestry. It is indeed a pleasure, however, for Grand Rapids to host this
particular event.

It is expected that forceful leadership and pragmatic compromise will be necessary to forge
new directions and opportunities for the timber supply picture. In this respect, I am fortunate
to be in a position to introduce our conference keynote speaker who tackles issues with
dogged determination, incessant review and compassion for all sides and who in the end
consistently offers incisive recommendations that colleagues truly respect. Would you please
join me by standing and welcoming Minnesota’s congressional representative Congressman
James Oberstar.
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KEYNOTE ADDRESS

Congressman James L. Oberstar’

You are gathered here for a very important purpose and I am delighted to see such a large
turnout. I want to compliment the University of Minnesota, the Minnesota Department of
Natural Resources, the U.S. Forest Service, timber industry participants and all of you who
are here, on bringing this focus on such a crucial resource at a very important time in its
history.

Forestry is, as we all understand, a renewable resource. But lately, it has seemed the only
thing renewable about forestry is controversy. Management of the nation’s timberlands has
been the focus, over the last two decades, of intense, emotionally charged debates both at the
state levels and in the congress, both within the ranks of professional foresters and on the part
of urban environmentalists. At times, we even sensed a cloud over the future of professional
forestry.

But today, I think we are at a watershed, a historical turning point in which, perhaps, we are
seeing the beginning of a new period of a spirit of cooperation--cooperative dialogue, whether
at the federal, state or local level in which foresters, from both the public and private sector
and from environmental groups are beginning to sit down together for a reasoned look at the
future needs of the current practices of forestry. In the Congress, I want to say that I feel very
encouraged that we are working more at putting into practice the laws of the last two decades
than we are working at writing new and more restrictive covenants for the nation’s forest
lands. A very considerable body of law has already been written on forestry issues over the
last two decades--the Renewable Resources Planning Act of 1974 to promote long range
planning and thinking about our forestry requirements at both the state and federal levels; the
Timber Management Act of 1976 which really updated the original 1897 organic act of the
U.S. Forest Service; the Redwood National Park controversy; the Alaskan D-2lands; the Rare
II; and, of course, in our own state and region, the Boundary Waters Canoe Area.

BACKGROUND ON THE ISSUES

Since passage of the 1964 Wilderness Act, we have seen the establishment of over 110 new
wilderness areas, the removal of 19 million acres, an area about the size of New England.
Some 80 million more acres were set aside in the Alaskan land issue. RARE II removed
another 30 million acres of lands from multiple use. Now we seem to have reached the point
at which there is a sense that we need to digest that which we have done over this past two
decades. Administer those lands that are set aside and removed from multiple use and
manage better the lands that are remaining in multiple use, and that is an encouraging note
for all of us.

Ten years ago the debate in the wood fiber arena was over two rather widely diverted
propositions: Wilderness versus sustained yield or all out multiple use of our nation’s forest
lands. Politically and practically neither of those viewpoints was workable in and by itself.

'us. Representative, Eighth District, Minnesota, Rayburn House Office Building, Washington, D.C. 20515.

Presented at Minnesota’s Timber Supply: Perspectives and Analysis Conference, Grand Rapids, MN, September
21-22, 1988.
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What we have come to instead over the past two decades, is a policy of considering all the
relative values of all of the competing uses in our national forests, resolving the differences
and putting together a management plan that is workable and serves the overall best public
interest. That is a product of the overall Timber Management Act of 1976, the new charter
for the national forest system. It seems to be working, not without problems, but it is working.
It is shaping attitudes and mindsets among policy makers, particularly at the federal level, and
I think also at the state level. The U.S. Forest Service really has a new responsibility to
determine the suitability of lands with all the various kinds of management and take into
consideration both economic and environmental concerns and weigh them together and come
up with a resource management plan that is scientifically sound, that is ecologically effective
and that is responsive to the broad public’s needs and interests. As a result, I think we are
seeing better forests, a stronger national wood fiber industry and somewhat less controversy.

Congress appropriated the first fund for a national forest system for private uses back in 1876.
The first focus of congressional action was to strengthen and stimulate that private sector and
to make those private lands more productive and more valuable. The U.S. Forest Service itself
was established only in 1905. The first forestry research program was not established until
1928. All of those ventures have been very successful. I think they continue to play a vital role
in the economic strength of our wood fiber sector and in the nation’s economy.

Yet, the 1980s have been difficult years for the forestry industry. The 1981-83 recession hurt
the forest products industry very severely. We saw a 22 percent drop in employment, more
than a one-fourth drop in lumber production, Canadian imports began to take foothold in the
United States, and we began to see competition from nonrenewable resources--aluminum
studs, plastic grocery bags. We saw competition that was displacing forestry products. We
began to see the decline of U.S. forest products in world trade with the strong dollar. To
overcome these and other problems that the wood fiber industry faced nationwide, the
industry itself, and with a more understanding and supportive hand from the federal
government and particularly state government across the land, has modernized and has built
more efficient high productivity mills. It has increased its production percentage, it has made
itself a more world class competitor in the wood products field than ever before, a more
quality conscious industry than ever in its history.

The pattern in pulp and paper has been more efficient, modernized mills, though fewer but
more skilled workers, and more output from the same number of workers. It is the same in
the solid wood products area, more resource efficient products, like oriented strand board,
that make better use of our forest resources and utilize them more fully, composite materials
that join wood with other materials, and modern mills that employ fewer workers but have
higher output and higher product quality.

All of those actions may not vastly increase the work force but they have more significantly
stabilized local economies, strengthened those economies and diversified the economic base
and have provided a more encouraging economic future. Yet, the Office of Management and
Budget, under pressure from the White House to cut the deficit, has targeted forest products
and forest practices in its annual budget requests to the Congress. The road construction cost
factor and the below cost timber sales issue, with which we have had to deal in the budget
process, as a member of the budget committee last year and again this year, we debated those
issues one evening for at least six hours, trying to come to an understanding. It is difficult
trying to talk to someone from New York who has not seen a tree except in Central Park and
does not understand what a forest is, how it is managed and how sustained yield operates. It
is difficult to get those people to understand what you are talking about when it comes to
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issues like multiple use, and over what period of time should a road be amortized, and what
you mean by below cost timber sales, and the differences in eastern and western resource use.
Well we stopped them on both counts. With significant help from my good friend Chief
Robertson of the U.S. Forest Service we mapped out a strategy and we put it together. But,
we are not going to allow our forests to be economically disadvantaged with our competition
from Canada or saddle local wood products managers with exorbitant costs in a year when
they are struggling just now to break ahead and make some progress in the nation’s economy.

What we did succeed in doing in Region 9, was not only to freeze the timber sale base at the
87 level (that was better than anywhere else in the country), but to get an additional 50 million
board feet set in reserve if it is requested and needed. It will go forward and we will be in
better shape in this region than others in this country, and better than we thought we would
have been.

ISSUES IN THE COMING DECADES

An important thing to keep in mind is that the budget deficit is not going away. It is going to
be here with us next year no matter who is elected President. We are going to have to deal
with deficit reduction packages that focus on those areas of budget that few people understand
and where there are probably relatively few advocates. We have to be ready next year to
confront those two products of the deficit, cutting budgets and increasing so-called user fees
or revenues to help reduce the deficit burden. We do not want that burden to fall exclusively
or disproportionately on forestry.

Other issues that I see that will persist in the future include management of old growth forests,
principally the Douglas fir forests of Washington and Oregon. How are they going to be
protected? How much of the forest resource should be set aside? How much of the forest
should be set aside for research? How much should be harvested? How are we going to
handle again, this looming conflict over use and preservation?

Forestry research will continue to be an important issue for us in the years ahead. The
chemistry of wood fibers, the practical new uses for wood fiber as a dimensional lumber,
markets for wood products, all of these are subjects that are vital to the future growth of this
industry. The question is what should be the proper mix and type of the research work force?
How much should be done directly by the U.S. Forest Service? How much should be
channeled out through state and university centers? How much through private sectors?
Frankly, we are going to need the cooperative effort of all of those sectors--all of them working
together. No one has an exclusive corner on ideas and ingenuities. We have got to be on the
cutting edge of technology in forestry research to keep our products competitive and keep this
industry ahead in the state-of-the-art. We certainly have to continue research on new
harvesting and processing techniques to keep the industry and costs down. We need
protection research on effective and less costly and safer strategies for control of fire and
~ insects and disease. The lesson we have learned from the Yellowstone fire is that we have to
think carefully through our management practices and not let fuel build up over a long period
of time through neglect, through failure to harvest or through failure to control burn at the
proper time.

Another crucial issue that I see facing us is forest decline or forest death. A challenge we dare
not defer and we dare not overlook. We see foliage deterioration and tree mortality already
showing up in the eastern U.S.--in upstate New York and New England, a result, very likely,
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of acid deposition. Here, as in West Germany and Sweden, the effects of acid rain have been
devastating for forestry, as well as water resources. We put those issues off at the peril of our
future.

Forest products trade, I think, is another exciting area of great opportunity for the forest
products industry. The total U.S. import/export trade in wood products last year was over $8
billion. It will grow at a rate of 3 to 4 percent annually, probably even faster as specific nations
require greater kinds and varieties of wood product materials in their national economy.
Canada was the largest supplier of wood products selling us over $3.7 billion and we sold them
some $390 million, making Canada our second largest customer. The Pacific Rim is our
largest customer. We sell over $4 billion of forest products. About half to Japan, the rest to
Korea, Taiwan, China and New Zealand. The challenge for us is keeping their markets open
to us and our markets open to them on an equitable basis.

There are some problems in the U.S.-Canadian agreement. Canadian restrictions on uses of
U.S. plywood, particularly southern yellow pine in northern regions of Canada, is detrimental
to the production and export of southern yellow pine plywood. On the tariff side, I think, we
have it about offset through the memorandum of understanding. The cedar shake issue stays
in place under the U.S./Canada free trade agreement. That will be a wash and will eventually
work itself out with the tariffs that Canada will impose on its exports to achieve equity with
the U.S. in wood products. But it is in the Pacific Rim area where I think we have a great
opportunity, both for hardboard and hardwood products, as well as paper and pulp. Tariff
barriers and metric standards in housing codes on dimensional lumber are the big obstacles
in the Pacific Rim. I just made a review of this matter with the congressional trade caucus.
The industry really needs to think more about how it is going to meet that challenge and
handle the issue of metric dimensional lumber management.

SUMMARY

In brief summary, I think these are the highlights of the most visible issues facing forestry on
the federal level, those that we are dealing with and those yet to come. My view is that
forestry is probably in the most exciting and challenging phase of its very, very long and vital
history. We may be facing bigger problems than ever before but we have so much more
knowledge. I think we have so much more experience, we have so much more cooperation
going at federal and state levels. This conference is an example of it. I think that we are at
a take off point of increasing growth of exciting opportunities in the wood fiber sector. We
have seen the vast economic potential of this great resource grow. We know that, unlike
minerals which once dug from the ground, processed and exploited, are gone (except copper
about which 80% is renewable and reusable), this wood resource, with our joint, wise
management efforts and planning can always be there to restore, refresh and renew
economies. That is the key, trees are a renewable resource. Our strength as people is our
ingenuity, our creativity, the unstoppable power of the unfettered human mind. That is what
we have to put to work on behalf of forest resources. That is what is uniquely American, and
that is what is challenging and exciting about this field of wood fiber products. Our challenge
entering the latter decade of the 20th century, as we harvest trees that started growing in our
centennial year, is to keep that dialogue going, keep the creativity moving, put controversy
behind us and put cooperation before us. The challenge for us is our opportunity to pass on
to the next generation a greater forest resource than that which we inherited.

I am reminded of a story that a colleague from Alaska told of camping areas in remote parts
of Alaska. The camper is greeted by a sign that says, "Take all the firewood you need from this



Minnesota’s Timber Supply: Perspectives and Analysis 7

pile, but leave the pile a little bit higher when you depart." That is our task, to make that pile
_ alittle bit higher. A conference of this kind helps to put us on track for that goal. It was a
pleasure being with you today. Good luck in your conference ahead.
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IMPORTANT TIMBER SUPPLY
ISSUES IN MINNESOTA

Gerald A. Rose!

These are exciting times in forestry in Minnesota and the nation. They are challenging
times, as Congressman Oberstar referred to. The excitement and the challenge result from
the leadership provided by people like Congressman Oberstar, Governor Perpich, certain
local legislators, forest industry that is willing to invest, to risk and take that chance
necessary to see development occur, and the leadership of all of you in the forestry
community. Indeed, it is a pleasure for me to be here this morning to address you on the
important timber supply issues in Minnesota. It is an honor to be able to follow
Congressman Oberstar in doing this. I have had a chance to work with the Congressman
this last year and few months and he has helped us a lot on the federal scene in forestry
issues. We owe him a lot.

I have been assigned the topic of important timber supply issues in Minnesota. I thought
I would organize my discussion under three categories: 1) Is there a need for concern?; 2)
What is the potential?; and 3) What can we do about it?

IS THERE A NEED FOR CONCERN?

Yes, there is a need for concern. Minnesota’s forest industry is a very important industry.
We see an industry (Figure 1) that is approaching $4 billion in value of shipments. I was
in a meeting the other day where a CEO from one of our companies said that by 1995 or
the turn of the century that is easily going to be $5 billion. It is growing and it is growing
fast.

1986 VALUE OF -SHIPMENTS: $3, 986, 224, 000

0.90%

l [CIMisc. Products

36.62% )
8 Pulp § Paper

=] 8 Wood Based
J Fuels

6L.11%

N 4 0 Solid Wood
Products
1.31%

Source Minnesota Forest Industries, Inc.

Figure 1. Value of Minnesota’s forest industry.

1Di1'ector, Minnesota Department of Natural Resources, Division of Forestry, 500 Lafayette Road, St. Paul,
MN 55155-4044.

Presented at Minnesota’s Timber Supply: Perspectives and Analysis Conference, Grand Rapids, MN, September
21-22, 1988.
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The forest industry is the second largest manufacturing industry in the state of Minnesota.
Only machinery exceeds it as can be seen in Figure 2. This is 1987 information from the
U.S. Department of Commerce.
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Figure 2. Minnesota forest industry as it relates to total manufacturing.

Employment in the forestry sector is very significant. Figure 3 shows 54,000 direct jobs in
the industry; 62 percent of those in the pulp and paper industry, and 19 percent in lumber
and wood products. Each of the direct jobs in the industry represents about 2.7 total jobs
in the economy of the state (Figure 4). It ranges from 1.8 in lumber and wood products to
3.1 in the paper industry. So it is not only the direct jobs, it is those spinoff, service and
support jobs, that make the enterprise so important.

1986 FOREST SECTOR EMPLOYMENT: 54,200 JOBS

{3 Foreatry
Services

QPulp & Paper

1 Harvesting

0 Solid Wood
Protucts

3 Furniture §
Fixtures

Source Minnesota Forest Industries, Inc.

Figure 3. Minnesota’s forestry sector employment.



10 Minnesota’s Timber Supply: Perspectives and Analysis

FOREST SECTOR EMPLOYMENT IMPACT
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Figure 4. Impact of Minnesota’s forestry sector employment.

The timber that is being harvested is very important to our economy. The values in Figure
5 are from 1981 and stumpage prices have come up some since then. But, for every dollar
in stumpage receipts, we see an average of $37.70 of value to the economy of the state of
Minnesota. It is a little higher in pulp and paper and a little less in solid wood products.
" But for every dollar of stumpage receipts, that is the value to the economy of the state.

50
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Total Economic Activity .
40+ E=3 Wholesale Product Value
mam Stumpage Value
35
30
w
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S 204
15+
10
5
0- L
Solid Wood Pylp & Paper Wt. Average
$23.95 1$43.29 $37.69
$14.16 $24.93 $21.81.
$ 1.00 $ 1.00 $ 1.00

Figure 5. How $1.00 in stumpage value multiplies (source: North Central Forest Experiment Station 1981).
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This is one of the major reasons why, I think, as a state and nation, we cannot get caught
in the trap of just looking at the cost of the timber sale and what we generate in revenue

in the land owning and managing agency, but we have to look at the broader picture.

Finland, Sweden and Canada would never be in the timber business if they initially only had

looked at the stumpage revenues received for the timber. They looked at the total aspects -
of revenue that accrued from that timber resource and developed their forests to the point

where they are contributing what they are today. Timber is the backbone of the economy

in those three major nations.

Forest industry is an anchor industry in the northeast part of the state of Minnesota and
it is an ancillary industry elsewhere. But of the 54,000 jobs about 31,000 of them are in the
seven county metro region. That is pretty significant when you think of where the
population balance is in this state now and where the political power rests as a result of
that. e

There is a need for concern because we have seen a lot happening in the last 10 years in
the state of Minnesota in terms of forest industry development. Capital investments and
officially announced expansions during the last 10-year period of moving on into 1990 or
thereabouts is 1.5 billion dollars. But every bit as significant is that nearly 1.5 billion dollars
that is being talked about seriously and quite likely will occur in the five years following
(Figure 6).

New & Expanding Wood Using Industries

Capital Investment Additional

Period ($ millions) Wood Use
1979-1986 $570 1.0 million cords
1986-1990 $975 .6 million cords
1991-1996 $1,475 .7 million cords
Totals $3.020 billion 2.3 million cords

Figure 6. Recent and projected capital investment and wood use in Minnesota’s new and expanding wood using
industries.

These expansions, of course, have generated significant additional wood needs. That is why
the timber supply issue is before us today.

Relative to promoting future expansions, in light of what has happened, certainly aspen is
not a species for which we are going to promote to major future expansions until we get a
better handle on the resource; and only after that if we find out we have an opportunity.
We still have some opportunities in some species--white birch, in particular. We really have
an opportunity now before the inventory is available to focus on our secondary industry or
the value-added industry. The secondary industry is that part of the industry that provides
the basis for the jobs in the metro region.

There is a need for concern because our inventory was last conducted and published in 1977
and all these major changes have occurred since then. Of course, that has created
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uncertainty. In addition to the increased wood use and the insect and disease impacts that
we have seen over the last 10 years, have created uncertainty. Certainly forest inventory
is a major issue in Minnesota. That is why the state has invested significant amounts of
money in the program and that is why we are so concerned about getting that next inventory
completed. That is why we have to support the inventory program in the federal budget and
have to be concerned about using those dollars for maximum effectiveness in the inventory.
Another concern is whether timber will be available for sale. The ownership of Minnesota
forest land is summarized in Figure 7. Roughly 45 percent of the forest land is privately
owned and 55 percent is owned by the public. Of the public land, one-third is managed by
the counties, one-third is managed by the state, and one-third is part of the national forest
system. Most of the private land is in the nonindustrial private ownership category.

NINNESOTA COMMERCIAL FOREST LAND OFNERSHIP

- 13.7 Nillion Acres -
171 Federal
421 Private
191 State
51 Forest 178 County &
Industry Municipal

Source : DNR-Forestry 2-1-1988

Figure 7. Ownership of Minnesota’s forest land.

My perceptions on the availability of wood from these owner classes are: (1) Counties
will be managing strongly for timber production over time, being locally controlled. Local
populations are concerned about employment and control is fairly direct. I would see the
timber supply from county lands increasing, and increasing quite significantly because they
have some of the more productive land in the state. (2) I believe the timber availability
from state forests also will be strong. There may be a little bit more pressure from groups
to set aside small tracts to protect unique values, but if that is handled right, I do not expect
to see that be a major impact on timber supply. (3) Timber availability from national
forests is a big question. I believe if timber demand is high a fair amount of timber will
be available from these lands. Of course, other forest uses will also be strong and there is
likely to be uncertainty. (4) Nonindustrial private forests are always a question mark.
While at any one point in time it seems like there are quite a number of owners that are
not interested in harvesting timber, studies in other parts of the country have shown that
over time timber will become available because ownership changes and also the objectives
of the owner changes. (5) And, of course, the industrial forest exists for the production of
timber. So we need say no more about that.
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I think an important consideration in the timber enterprise is a point that I have made a
number of times and that is all segments of the timber enterprise must be financially sound
in order for the entire enterprise to be healthy. And those segments are the grower, the
harvester, the manufacturer and the marketer. They all need to be making a reasonable
profit or the whole enterprise cannot be healthy over a long period of time. This is an
important consideration in timber availability from those classes.

Another issue relates to forest productivity--will we maintain it and enhance it? It boils
down to investment and investment orientation in the way we look at our forest lands. As
landowners, as public officials, as state legislators and congress, I think we have a pretty
good track record in this state that says "yes" we will enhance it. We have some good
models to look at in doing this and I mentioned Sweden and Finland earlier. Their land
has about the same potential productivity as the forest land here in Minnesota. The only
difference is they are capturing the potential and we are not.

When considering forest productivity and investments, species of trees becomes a major
factor. Aspen is the major cover type we are dealing with. We are very fortunate, at least
in regard to regeneration, of being able to regenerate aspen without large investments. That
is going to be a real benefit. A species that we need to be much more concerned about
than we have been (we hear a little bit about it but we have not been doing a lot about) is
oak. Iwould maintain that oak probably means nearly as much to Minnesota as aspen does,
in terms of employment, in terms of economic activity with our large secondary industry,
and that is an area we are going to have to focus on relative to timber supply.

Another issue is environmental considerations. There are two major components to this
issue. The first is forest owners and managers. Forest owners and managers must
recognize and provide for multiresource considerations in the management of the forest in
order to maintain long-term control over the management of the forest. We must be
concerned about long-term productivity and environmental quality. The other important
group of actors in the arena are the preservationists. Many in this group would prefer to
see no timber harvesting, especially on public land. They could be a significant factor in
timber supply. They have a point and a role to play and maybe that role is to cause us to
do a better job. Long-term, if we do our job right and show a concern for environmental
quality, strong public support for timber growth and harvest will exist.

TIMBER SUPPLY - WHAT IS THE POTENTIAL?

The biological potential, if we look at achieving fully stocked stands and harvesting the
stands when they are mature, indicates that we can double our timber supply. The graph
in Figure 8 shows the 13.7 million acres of commercial forest land classified by productivity
class. The forest lands are classified by productivity as part of the classification that was
done during the last forest survey. The acreage by productivity class indicates that we can
move from growing an average of 25-1/2 cubic feet per acre a year to 57-1/2 cubic feet per
acre per year (Figure 9) and that is by achieving full stocking and harvesting when mature.
Under intensive management which would be constrained only by economics--who knows
what the potential is? It could triple, it could quadruple. It would be interesting to analyze
our forest land base in a systematic way and try to determine productivity potential for
various intensive management strategies. We are also faced with social constraints. The
social constraints consist of a failure to invest on the part of the owner. Failure to invest
will be the constraint that is most significant to us and it is a constraint that we can do the
most about. Second, the need for habitat provided by older trees may be a constraint. In
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Figure 8. Area of commercial forest by potential growth class in Minnesota-—-all ownerships (based on forest survey
productivity classification).
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Figure 9. Current and potential growth of timber on commercial forest land in Minnesota.

some places this may be significant. I do not expect it to be significant here in Minnesota
based upon the discussions we have had with those who are concerned. I think it will be
important but the acreages will be relatively small. Special and unique areas will be a
constraint, but not a major constraint. The visual resource and recreation users may have
to be considered. If we practice sensitive management I do not think there will be a large
impact on the amount of total timber supply available. And, of course, the new issue that
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is emerging is the need for biological diversity. Your guess would be as good as mine as
to where that will end up, but it could have some impact. We also have the opportunity
to stretch the supply through value-added manufacturing. I recall being over in Taiwan in
the spring of 1987 at a furniture factory where all the wood used in manufacture was from
the United States and every bit of furniture made was going back to the United States for
retail. Then I went to another furniture plant and I saw partially finished panels being used,
and I asked where is that wood coming from? They responded Singapore. I asked why
they were buying manufactured panels from Singapore and rough lumber from the United
States. They responded that Singapore will not export rough lumber.

TIMBER SUPPLY - WHAT CAN WE DO ABOUT IT?

There are three major things we can do. We can invest. We have invested but we need to
invest wisely in the land, in the production of timber and in manufacturing facilities. I
added that we need to continue to invest in manufacturing facilities because it is pretty hard
to grow more trees if you cannot use what you have. And the balance between too much
and not enough is always going to be a fine line. The growers are going to be on one side
and the buyers on the other side. That needs to be taken into consideration. There needs
to be a market for the wood and the stumpage price has to be at a point where the
landowner can afford to produce the wood.

We must practice sensitive management. We must sensitively use the land. We must
practice sensitive management as we look at the timber resource also as a visual resource.
We need to be concerned about wildlife, recreation, water quality, and air quality in the
management of our forest and facilities. We need to be concerned about environmental

quality.

We _must increase forest management and environmental awareness through education.
This is a big challenge where I think we can do a lot. Legislative and congressional briefings

must be continued. Media tours, forestry fairs, short courses for landowners, loggers and
others, and probably the most significant from my perspective, is environmental education
in K-12 with focus on such tools as Project Learning Tree and other sound materials.

CONCLUSIONS

What are my conclusions? We are going through a period of rapid, wide-scale expansion
of the forest products industry--probably larger than we will ever see in a similar period of
time. Biologically, we have the capability of doubling and even tripling the size of our
. existing industry through timber supply. Achieving additional expansion will depend upon
several major factors: our willingness to invest in forest management, modern, cost-
effective, up-to-date inventories, new manufacturing facilities and environmental education;
our willingness to practice sensitive management that takes into consideration other forest
uses and environmental quality. Our timber supply can be stretched to produce more social
benefits in the way of jobs through the further development of our value-added secondary
forest industries. I have confidence in our landowners and land managers, in our industrial
leaders and in the public. I believe the future for timber supply is very bright. It will
provide many opportunities. We just have to move to capture those opportunities.
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TIMBER SUPPLY--IT’S EVERYONE’S
BUSINESS

Ronald D. Lindmark?

ABSTRACT. Minnesota’s timber supply is of interest to a great number of this state’s
residents, because it directly relates to our state prosperity. Timber supply means different
things to different people. Any discussion of the topic must include a discussion and
agreement of terms. The responsibility of Minnesota’s timber supply is shared among many
groups, including elected officials, government agencies, industry, academia, and woodlot
owners.

INTRODUCTION

"Who’s Responsible for Timber Supply?" This question is significant, in that timber supply
in this state is of major interest to many Minnesotans. Our state’s abundant water resources
receive a lot of press and are the source of good public relations. But there is a growing public
awareness that Minnesota’s timber resources are as important in terms of providing jobs--both
in industry and recreation--as its "10,000 lakes."

Recent newspaper articles dealing with our timber resources, especially the "boom" in the
past decade, have moved the forest products industry into second place in the manufacturing
category as a contributor to Minnesota’s gross state product.

So who is responsible for this important resource? Many groups share the responsibility for
the state’s timber supply.

Timber supply must be defined before it can be discussed, so that people are referring to the
same thing. Timber supply can be defined several different ways.
Physical Inventory--All the timber in a given area, including the dead material.

Economic Supply--The more important, more elusive aspect of timber supply. It involves what
is available after we take into account what is withdrawn from use (such as our state and
federal parks). Economic supply also recognizes that portion of the physical inventory that
is unavailable, either because owners (primarily small, nonindustrial owners) do not wish to
sell at the prices users are willing to pay, or because the cost of bringing timber to market
exceeds the price being paid for it. This type of supply also considers the uncertainty of what
landowners will do at any given time.

Economic supply can be extended by new technology. Aspen was once a worthless

"weed species” used only for fuel. Other examples include particle board, flakeboard, or new
developments in pulping technology. These technological developments have influenced not
only species but also size and quality.

1 Director, North Central Forest Experiment Station, USDA Forest Service, 1992 Folwell Avenue, St. Paul, MN
55108.

Presented at Minnesota’s Timber Supply: Perspectives and Analysis Conference, Grand Rapids, MN, September
21-22, 1988.
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Timber supply is a relative term describing a relative condition. In Minnesota, on any given
day, timber supply depends on how much timber is being used in relation to its inventory.

In this context many are responsible for Minnesota’s timber supply. Their roles and
opportunities are different, but their responsibilities are the same: the assurance of an
adequate timber supply for the State’s economic and social needs.

Everyone has a stake in a healthy timber supply. Timber users, landowner/managers,
researchers, extension specialists, and the general public all affect and at the same time are
affected by Minnesota’s timber supply.

On the demand side of timber supply, there is a mix of uses ranging from veneer

to lumber to pulp to energy. On the supply side, there is a mix of species, size classes, stocking
densities, growth rates, and timber quality. All this operates within a certain economic, social,
ecological, and administrative setting.

KEY GROUPS AFFECTING TIMBER SUPPLY

More specifically, the following groups influence the management and monitoring of
Minnesota’s timber supply.

Elected officials (national, state and local)

County, state, and national elected officials play a critical role in developing and implementing
forestry policies. Their influence is felt through changes in local, state, and federal laws,
regulations, and budgets; for example: tax laws that influence corporate or landowner
investment decisions, regulations that influence the harvest and handling of raw timber and
the disposition or disposal of primary and secondary products and their storage, and county
regulations that determine whether land is allocated to "memorial forests," as well as county
policy for handling tax deferred land.

Minnesota has more land controlled by local authorities than any other state except Alaska.

Incentives in various forms can encourage all owners of forest land to change their
contributions to either the demand for or inventory of timber. Use of federal, state and local
dollars help in managing and monitoring the timber supply.

The Governor and his Department heads, including the State Forester, play a major role in
assuring that the people and industries of the State of Minnesota have an adequate healthy
timber resource to maintain the economic, environmental, and social benefits. They play a
major role in managing the timber supply through optimization of the inventory and demand
forces for the resource. They also are responsible for monitoring and planning the timber
supply as a basis for decision making by industry, nonindustrial private landowners, and
government at all levels.

Industrial landowners

Forest industry leaders have a variable influence on the inventory side of the ledger. Owned
or leased timber land is managed in various ways to conform to corporate policies.
Nonindustrial owner assistance and incentives programs provided by industry can change the
availability of timber.
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Forest industry plays a key role in establishing the demand, or use side, of the timber supply
equation. Forestry industry is highly diverse in terms of the scale at which it influences timber
supply. It ranges from multinational corporations that can use large quantities of different
timber resources to small local wood producers that have a very specific niche in the market.

The statewide timber supply is and will be defined by the composite of these various industries.
Industry decisions to open, close, change the capacity or alter the composition of timber to be
used modify the definition of timber supply. National, state, and local political boundaries may
or may not be an effective geographic organizing principle when evaluating forest industry’s
influence on timber supply.

Nonindustrial private landowners

This group owns the largest acreage and volume of the current timber inventory in Minnesota.
This segment of the timber supply equation is the most complex and difficult to evaluate
because of varying size and objectives, and current physical stocks of timber. Private
landowners may simply not want to harvest their timber, or their holdings may not be large
enough to harvest economically with current techniques.

Collectively this group probably does not identify itself as responsible for the Minnesota
timber supply. And that’s its right. This contrasts sharply with some European nations where
landowners feel responsible to future generations for providing long-term investments such
as timber.

Federal, state and local forestry agencies

This group has timber supply responsibilities that include many aspects of managing and
monitoring the resource. Federal, state, and local agencies, especially counties in Minnesota,
all contribute to the management of physical timber resources. Because the resources on
these parcels of land are publicly owned, they are increasingly being managed for values
besides fiber production.

What is the role of state and federal forestry agencies? States play a critical role in forest
protection activities. Federal agencies also play an important role in assistance and
cost-sharing. These agencies also share a major role in monitoring timber supplies. That
includes estimating the changing physical inventory and uses with projected changes in the
timber supply.

Universities

Universities in the Lakes States region affect and are responsible for timber supplies through
their research, extension, and education missions. Research and extension activities are likely
to be a major means by which state and federal agencies influence timber supplies in the
future.

The extension arm of land grant universities plays a critical role in assuring timber supplies
through transfer of technology to primarily nonindustrial private landowners. Research on
forest resources at these universities is a significant force in the assurance of timber supplies.
The universities have a major responsibility in this area. Education of forestry professionals
is a crucial part of assuring, managing, and maintaining timber supplies.
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The combination of reduced extension funding and fewer students in professional forestry
curricula foretells major difficulties in the future timber supply of Minnesota and the nation.
This is a real problem. The increasing demands on forest resources, and the complexity of
these resources, require more research and more professionals to understand and manage
forests to meet these demands.

The North Central Forest Experiment Station

Our responsibility is two-fold. First, the Station collects basic data about the forest resource
in the 11-state North Central region. The old adage is true: decisions are only as good as the
information they are based upon. Management decisions regarding our forest resources are
only as good as the resource information they are based upon.

Secondly, our research in silviculture and economics improves management, and our research
with insects, disease, and fire is aimed at protecting the resource. Our timber harvesting and
utilization research is looking for ways to improve existing methods or provide new
technologies that extend our timber supply.

Research results often create demand for different timber resources. New technologies
developed through our research can often alter the demand for and the supply of the timber
resource more rapidly than the forest manager’s own manipulation of the forest.

Environmental organizations

Several state, regional, and national environmental organizations will play a growing role in
this state’s timber supply. The concern expressed by these well-organized groups has already
changed the timber supply picture.

The environmental community has influenced timber harvesting practices, worked towithdraw
land from the timber supply base, and gained much support in advocating increased recreation
use, or "balanced" use.

Environmental concerns are the focus of many emerging issues that will affect timber supplies.
Biological diversity is a good example of such an issue. Are timber management practices
reducing the biological diversity of our forests? Environmental groups are saying yes, and they
are saying so in Federal Courts.

We at the North Central Forest Experiment Station think this issue is important. To replace
emotional arguments with hard facts, we’ve just established a research unit, based at our
Rhinelander Forestry Sciences Laboratory, with a mission to study biological diversity.

But emotions, and court cases, won’t go away. Another issue we face today--one we will face
in the future--involves appeals of National Forest Plans. National Forest Land and Resource
Management Plans are quickly becoming the focal point for groups debating the use of
National Forests. For good reason--these plans decide how the National Forests will be
managed for the next 10 years. The flood of appeals is proof to me that the various
groups--includingboth timber industry and environmental groups--understandwhat isat stake.

But appeals--the long-drawn out process and the implications of settlements--can disrupt
timber harvest schedules.
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SUMMARY

Timber supply must be carefully defined, so that all involved in any discussion on this subject
are referring to the same thing.

The responsibility for Minnesota’s timber supply is shared by many groups with varied roles
and opportunities.

These groups must work together as partners to most effectively use and monitor
the State’s timber supply. Increasingly, they must share financial and personnel resources to
meet the growing responsibilities for Minnesota’s timber supply.
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UPDATE ON MINNESOTA’S FOREST
INVENTORIES

Michael R. Carroll?

ABSTRACT. Anongoing cooperative project between the U.S. Forest Service North Central
Forest Experiment Station and the Minnesota DNR Division of Forestry is updating
Minnesota’s forest statistics. A triple intensity of permanent plots on all ownerships in the
state is being remeasured. The information is critical in support of the state’s role in economic
development, timber supply, multiple use management and environmental monitoring and
protection. The permanent plots are one facet of the state’s continuous forest inventory
program that also includes stand assessments and continuing applications of remotely sensed
data. Permanent plot data is critical now for timber supply and condition analyses; but it will
also be used as point data for our operational Geographic Information System and as
benchmarksfor both environmental monitoring, and developing ecologicalland classifications.

INTRODUCTION

The people of Minnesota, through their Legislature, have provided additional funding for the
remeasurement of permanent plots on all ownerships in the state. The additional dollars will
result in a triple intensity of data collection in the state as opposed to the single intensity
mandated by federal law. Acceleration dollars will also shorten the re survey cycle. This is a
first in the North Central Region. The procedure followed is the Forest Inventory Analysis
(F1A) system directed by the North Central Forest Experiment Station. The state feels this
additional information is critical in support of its’ role in economic development, timber
supply, multiple use management and environmental monitoring and protection.

FORESTRY’S INVENTORY PROGRAM

The permanent plots (FIA) are one facet of the state’s comprehensive and continuous forest

inventory program. The program also includes stand assessments done in cooperation with

the counties and continuing applications of remotely sensed data. New techniques in the

acquisition and processing of remotely sensed data for operational inventory use are being

developed cooperatively with the University of Minnesota Remote Sensing Lab. Our

inventory offices are right here in Grand Rapids and we offer an open invitation to stop in and

visit. The FIA permanent plot data is critical now for timber supply and condition analyses.

However, it will achieve expanded utilization as point data for our operational Geographic"
Information System and as benchmarks for both developing environmental monitoring

programs and ecological land classifications.

! Forest Resource Assessment and Analysis Supervisor, Minnesota Department of Natural Resources, Division
of Forestry, 500 Lafayette Road, St. Paul, MN 55155-4044.

Presented at Minnesota’s Timber Supply: Perspectives and Analysis Conference, Grand Rapids, MN, September
21-22, 1988.
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CURRENT FIA OPERATIONS

In the current FIA remeasurement in Minnesota, the state is involved in all aspects of the
survey: photo interpretation, data collection, data processing and reporting. The cornerstone
is a strong interaction between the Division of Forestry’s Resource Assessment Working
Group and the NCFES’s FIA Working Group. There has been more openness, cooperation,
training, personnel interaction, communications, change and trust involved than ever before.
These factors require the investment of time and staff. In Minnesota the process is working
and a quality inventory will be made available to users in a shorter period of time.

Current commitments and schedules are presented on Figure 1. Photo-interpretation work
in the Aspen-Birch Unit is complete. Field work by state contractors will be done in the
Aspen-Birch Unit in January of 1989. State work in the Northern-Pine Unit will be completed
in January of 1990. Federal crews will enter Minnesota in early summer of 1989 and finish off
their field work in the Central Hardwood and Prairie Units in October of 1991.

NORTHERN
PINE

(Janusry 1990)

ASPEN-BIRCH

M (|
‘""""" L (January 1989)
ilhig

CENTRAL
HARDWOOD

(October 1981)

PRAIRIE . - DNR’s Responsibility

(October 1990 1)

”l“ - Accelerstion Dollars

Figure 1. Current commitments and schedules for Minnesota’s forest survey units.
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Steps in updating the FIA file are outlined in Figure 2. Upon submission of data to the
NCFES, six months are needed to carry out quality checks, run expansion equations and
produce preliminary reports. The first unit of each state establishes the template for
processing and subsequent units are normally processed in a shorter time period. Preliminary
reports are reviewed internally and then with the DNR and an expanded user group. Neal
Kingsley will discuss the final report selection and publication process.

D ission
Photo Interpretation -
Field Plot Sheets
To North
Central
Data Processing

Quality Checks
Expansion Estimates
Preliminary Estimates

Review Process
1. Internal Statistical (NC)
2. Internal Cooperators (NC, DNR)
3. User Group (U, Counties, Industry, NF)
4. Publication Checks and Selection

1. State Statistical Reports

2. Unit Reports (25 Core Tables)
3. County Reports?

4. Special __

Figure 2. Steps in updating Minnesota’s forest statistics.
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The cooperative project allowed the state to identify and develop several refinements for use
in the Minnesota resurvey. Six examples are listed in Figure 3. Each serves to maintain the
quality of the survey, improve it where possible and expand the utility of the information.

Minnesota FIA Refinements

Procedure
Photo
Interpretation

Disturbance
Calis

Growth
Estimates

Insect & Disease
Coding
Field data

collection

Nonforested
checks

Figure 3. FIA refinements for Minnesota resurvey.

Traditional
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Mosaic

9x9
ASCS

Variable Radius
Equations

Standard Codes

State Options

Federal/State
crews

Limited
Ground Checks

State
NHAP

35 mm
Photography

Fixed
Radius

Expanded Codes
Crew Training
Special Projects

+11 state standards
«Aspen loss assessment

Contractors

100% aerial check

Systematic ground

check

Rationale
Current/Available
Easier to handle
Update potential

Current
Historical record
Update potential

Comparison
Remeasurement options
Use by our Biometrician

Need: Better, compar-
able & quantifiable
1&D occurrences &
loss estimates

Cost/Benefit Analysis
Quality Comparisons
Private Sector Jobs

Identify potentially
productive sites
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THE NEW MINNESOTA FOREST
INVENTORY

Neal P. Kingsley and W. Brad Smith!

ABSTRACT. The current Minnesota forest inventory applies the STEMS (Stand and Tree
Evaluation and Modeling System) design, which substantially reduces overall costs by making
modeled projections of a number of undisturbed remeasured plots. The new inventory will
also permit localized analyses to be developed for small geographic areas in heavily forested
regions without sacrificing accuracy. This is possible because each plot location is digitized.
Information on timber removals and utilization standards in Minnesota has been monitored
during the interim between inventories. Early indications from the inventory point to a bright
future for Minnesota.

INTRODUCTION

The state’s role in the current forest inventory and the excellent working relationship that
exists between North Central Forest Inventory and Analysis (FIA) and the Minnesota
Department of Natural Resources already have been discussed. Now I would like to provide
some information about the sampling design of the new inventory and its implications for
information accuracy and availability. I will discuss some of the recent work we have been
doing in the area of monitoring annual growing stock removals from timberland in the Lake
States. Also, I will make some predictions about what we expect the new inventory to reveal
and how we will be reporting the results.

Traditionally, forest inventory plots are established, measured and then remeasured to provide
estimates of forest condition and change. The process is both time consuming and expensive.
Forest Inventory and Analysis (previously called Forest Survey) researchers are constantly
trying to find ways to maintain and improve inventory reliability and utility while trimming
costs. Integrating forest growth models into the inventory design offers one possibility to
achieve this goal. Recently, a team of North Central FIA researchers developed and
implemented a sample design that incorporates the STEMS (Stand and Tree Evaluation and
Modeling System) individual tree growth model into the inventory process and reduces field
data collection costs.

THE SURVEY DESIGN

The growth model design concept is simple, even though the mathematics of its
implementation can get a bit involved. I will stick to the basic concepts here; but if you would
like more detail, contact the North Central Forest Experiment Station and request a copy of
Hansen and Hahn’s (1983) article.

! Project Leader and Research Forester, Forest Inventory and Analysis Project, U.S. Forest Service
North Central Forest Experiment Station, 1992 Folwell Avenue, St. Paul, MN 55104.

Presented at Minnesota’s Timber Supply: Perspectives and Analysis Conference, Grand Rapids, MN,
September 21-22, 1988.
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This integrated design is a variant of our standard 2-phase sample in which a subsample of
ground-check plots is selected from a base sample of photo plots (Figure 1). A key difference
is that the integrated design stratifies the ground-check photo plots as to whether or not they
are "disturbed.” "Disturbed" as it is used here refers to any change of condition since the last
inventory that cannot be modeled with STEMS. This would include plots that were seedling
stands at the last inventory, stands that have been clearcut or detectably thinned, or stands that
are identified as having a high risk of change. An example of high risk would be an area in
which spruce budworm has become endemic since photography. For instance, any balsam fir
ground checks are classed as "disturbed" even though the photos show no evidence of
disturbance because this type is highly susceptible to spruce budworm infestation.

| Photo sample I
Phase | -

(photo phase)
016 sample New sample

_ B ) Y
“DISTURBED" “UNDISTURBED" “UNDISTURBED™
-remeasura -remeasure -mode!

Derive model "ADNIST"
adjustments modelled stands

(ground phl“)' |

Phase i

1ze
fnventory

L

Figure 1. Simplified STEMS inventory design.

Once all the photo ground-check points are classified and stratified, all of the "disturbed" check
points are sent to the field to be measured. An additional subset of the undisturbed plots are
also sent to be remeasured. These plots will be used later to adjust the growth on the modeled
plots. Then the remaining undisturbed plots are "grown" with STEMS. The tree lists
generated by the projections are "corrected" using information derived from remeasured
undisturbed plots. To maintain sampling accuracy and provide an adequate base of plots for
future inventories, a sample of new plots also is established. Because the cost of these new
plots is less than the cost of remeasuring the modeled plots, a significant cost savings is
realized while providing reliable new inventory information.

Will this new inventory be reliable? The 1977 Minnesota inventory was the most intensive

inventory ever conducted in this country. The current inventory will be equally intensive. Our
sampling design is based on a systematic sample on a uniform grid. It will provide about 17

inventory plots per township, a total of 44,000 ground plots for the state. Of these, an

estimated 11,500 will fall on timberland. Approximately 5,500 of them will be remeasured

plots, 2,500 will be new plots, and 3,500 will be modeled plots. Because forest land is not

distributed evenly in Minnesota, we can expect the average number of timberland plots per

township to range from 1 in the southwest to 11 in the northeast.
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SURVEY DATA USAGE

Users of our data frequently request information about timberland areas smaller than states
or survey units. Because of the high intensity of sampling in Minnesota and by digitizing the
location of each plot, we can use the inventory data base to obtain this information easily. An
example will illustrate what I mean. Let’s suppose a forest products company is looking at four
different locations in Minnesota for a new mill. Their mill will require some specified volume
of wood, and the company wishes to know what the procurement area will have to be for each
site given sampling errors of 5 percent for timberland area, 10 percent for volume, and 15
percent for growth. The area required to meet their need will, of course, depend on the
abundance of forest land, and hence the number of timberland plots, surrounding the location.
Figure 2 shows the approximate number of townships and circle radii from which inventory
data would have to be drawn to achieve the desired accuracy for each of the locations. It
should be noted that we have used circles just to keep the example simple. We might have
added the criterion that the area boundaries be defined as the shortest hauling distance to the
mill. In that case, we would have a somewhat amorphous-looking figure because rivers and
highway routes would add distortions.
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Figure 2. Request area required to achieve accuracy of S percent for area of timberland, 10 percent for volume on
timberland, and 15 percent for growth on timberland in Minnesota.
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The illustration shows that where we have more plots, we can provide more information for
smaller areas. Thus, in the more heavily forested northern portions of the state we can
provide estimates for small areas; in the central unit, county level data is as low as we dare go
and maintain our desired accuracy; and in the Prairie unit multi-county areas must be used
because of the small number of plots in this region.

Since the late 1970’s forest industry has expanded tremendously throughout the Lake States.
In light of this, FIA has devoted a great deal of effort to developing methods for monitoring
growing stock removals on an annual basis through the use of annual production studies for
pulpwood (Blyth and Smith 1988); periodic mill production studies (Blyth et al. 1980, Blyth
and Smith 1986); and fuelwood production studies (Blyth et al. 1984). Using data from these
production studies and timber utilization studies (Blyth and Smith 1980), we have been able
to produce a fairly accurate picture of annual removals of growing stock from timberland in
the Lake States. Since 1981, Michigan has led the expansion of timber production with an
increase of 32 percent, Minnesota was right behind at 31 percent, and Wisconsin showed a
14-percent increase (Figure 3).
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Figure 3. Total growing stock removals from timber land in the Lake States, 1981-1987.

By observing average cubic foot growing stock removals on a per acre of timber land basis
(Figure 4), a different picture emerges. The removals pressure in Wisconsin in 1981 was
significantly higher than in Michigan or Minnesota. Aggressive industrial development by both
of the latter states, however, is closing the gap.

Based on inventory data, Minnesota’s site potential is lower than that of Wisconsin and
Michigan (table 1). Site potential is an estimate of the potential average annual growth of a
stand between establishment and rotation age. This generalization about Minnesota’s site
potential is true only if maximum fiber production is the primary goal (i.e., pulp is the only -
product). Given the mix of products in the Lake States, along with other biological, social and
political factors, only about 80 percent of this potential is realistically achievable.
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Figure 4. Growing stock removals per acre of timberland in the Lake States, 1981-1987.

Table 1. Site potential and removals, Lake States, 1987.

Site Achievable 1987 Percent
State potential site potential removals of achievable
----- cubic feet/acre/year-----
MN 58 46 16 35
WI 67 54 22 41
MI 64 51 19 37

From this information, we see no reason why Minnesota could not easily achieve at least the
per acre rate of current removals in Wisconsin (relative to potential). To do so would mean
an increase of 19 percent over current levels, which translates to 41 million cubic feet, or about
one-half million cords of additional removal, annually. If 80 percent of the potential is
achievable as an average, then removals would increase 188 percent to 46 cubic feet per acre
per year, which would add 410 million cubic feet to current annual removals. Such an increase
in removals would imply a tremendous investment in intensified management throughout the
state and would take 30 to 40 years to achieve. We are sure other papers presented at this
conference will address Minnesota’s timber supply with more specific analyses of species and
locales; but the basic data available today certainly indicate that Minnesota has an opportunity
and perhaps a slight competitive edge in the Lake States for developing or expanding timber
markets in the near term. But, because of the similarity of forests and forest products across
the Lake States, as removals begin to reach equilibrium in the region, factors other than just
timber supply will probably play major roles in future forest industry development at the state
level.
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OUTPUT FROM THE NEW INVENTORY

Hard data from the inventory are still a few months off. However, we would like to make
some predictions. We think the new inventory will look something like this when compared
to the 1977 inventory:

AREA - no significant change,

VOLUME - up 15 to 18 percent,

GROWTH - 20 to 25 percent improvement, and
REMOVALS - up 40 to 45 percent.

You are now aware that the design of the inventory is new. The reporting procedure has also
been changed somewhat from the last inventory. A significant change comes as a result of all
of the FIA projects in the eastern United States developing a standard data exchange format.
This means that directly comparable information will exist for each of the eastern states. Thus,
it will be easier to compare Minnesota with Alabama, for instance. As part of this, the FIA
units have agreed upon a set of 25 core tables that will be produced for each state. These
tables are listed in the Appendix of this paper.

These core tables will form the basis of our unit reports and contain much more county level
data than in the past. We hope that a standardized format will permit us to get unit reports
out to our users faster than in the past.

In addition to the unit reports, we will publish a statewide statistical report with much more
information. We will also have a report that analyzes the results of the inventory.

If this is not enough, we will be able to answer particular requests using the data base. We can
do this in one of two ways. First, we can sell data base tapes to users to derive their own
information and analyses. Second, we can do the job for a fee and on a time available basis.
Although we will not produce reports similar to the old Minnesota county reports, the
information needed to do this will be in the data base.

All things considered, the future of forestry and forest industry in the state looks good. We
expect the new inventory data to verify our expectations and lay the groundwork for improved
utilization of the forest resource.
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Appendix
EASTWIDE CORE STATISTICAL REPORT TABLES

AREA
*Table 1.--Area of land by county and major land use class
*Table 2.--Area of timberland by county and ownership class
*Table 3.--Area of timberland by county and forest type
*Table 4.--Area of timberland by county and stand-size class
*Table 5.--Area of timberland by county and site class
*Table 6.--Area of timberland by county and stocking class of growing-stock trees
*Table 7.--Area of timberland by forest type, ownership class, and Forest Survey Unit
*Table 8.--Area of timberland by ownership class, stocking class of growing-stock trees, and
Forest Survey Unit
*Table 9.--Area of timberland by forest type, stand-size class, and Forest Survey Unit

NUMBER OF TREES
*Table 10.--Number of all live trees on timberland by species group and diameter class
*Table 11.--Number of growing-stock trees on timberland by class of timber and major species

group

VOLUME
*Table 12.--Net volume of timber on timberland by class of timber and major species group
*Table 13.--Net volume of growing stock in the sawlog portion of sawtimber trees on
timberland by species group and diameter class
*Table 14.--Net volume of growing stock on timberland by species group and diameter class
*Table 15.--Net volume of sawtimber on timberland by species group and diameter class
*Table 16.--Net volume of live trees and growing stock on timberland by ownership class and
major species group
*Table 17.--Net volume of growing stock and sawtimber on timberland by county and major
species group
*Table 18.--Net volume of sawtimber on timberland by species group and tree grade

GROWTH
*Table 19.--Net annual growth of growing stock and sawtimber on timberland by county and
major species group

REMOVALS
*Table 20.--Average annual removals of growing stock and sawtimber on timberland by county
and major species group, 1966-1985
*Table 21.--Net annual growth and removals of growing stock on timberland by species group
*Table 22.--Net annual growth and removals of sawtimber on timberland by species group
*Table 23.--Net annual growth and removals of growing stock on timberland by ownership
class and major species group
*Table 24.--Net annual growth and removals of sawtimber on timberland by ownership class
and major species group

MORTALITY .
Table 25.--Annual mortality of growing stock and sawtimber on timberland by species group
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TRANSLATING THE PHYSICAL INVENTORY
TO ECONOMIC SUPPLY

Dietmar W. Rose!

ABSTRACT. Timber-based industries play an extremely important role in the economy of
Minnesota. Possible future expansions of this sector depend on timber supplies which are the
result of the complex interplay of investment decisions by timber producers and timber
consumers. This paper examines the major factors that need to be analyzed to better
understand the complexities of timber supply. They include the dynamics of forest cutting and
growing, locational aspects, ownership characteristics, and market structures. This paper sets
the stage for the following paper that describes specific models which can address questions
related to timber supply.

INTRODUCTION

Estimation of timber supply has been and continues to be one of the most difficult problems
faced by foresters. Since the timber famine of 18th century Germany, which signaled the
beginning of the science of forestry, much effort has been expanded in identifying timber
supplies. A number of questions arise in timber supply analysis. What is the current volume
of available stumpage? Can the available stumpage volume meet the demands placed on it
and at what prices? What are the impacts of different management regimes on available
stumpage volumes over long periods of time? Can forecasted available stumpage volumes
meet the forecasted demand? Answers to these questions are needed to formulate present
forest mangement strategies.

With the recent expansions of the forest industry in Minnesota, there are different concerns
being expressed by producers and consumers about the timber supply situation. The potential
value of the timber resource for supporting the timber industry, for generating revenue for
timber producers, and the importance as generator of employment makes it essential that we
identify and evaluate the opportunities to support additional expansions. We are also
concerned about the options for increased forest management to provide for additional
development opportunities in the long run. To understand our options we need a basic
understanding of the timber supply situation and the important associated economic
considerations. ‘

HISTORY OF TIMBER SUPPLY ANALYSIS

The determination of an allowable cut, i.e., the amount and timing of volume removals from
a forest inventory, for any forest enterprise depends on specific management objectives. One
of the overriding objectives that is accepted by most forest organizations in the world is to
achieve sustainable yield. Sustainable yield refers to a balance in forest timber and nontimber
outputs at annual or periodic intervals. The first formal model introduced in forestry was the
famous model of a normal forest, a description of the ideal forest that forest managers should

1Professor, Department of Forest Resources, University of Minnesota, 1530 North Cleveland Avenue, St. Paul,
Minnesota 55108.

Presented at Minnesota’s Timber Supply: Perspectives and Analysis Conference, Grand Rapids, MN, September
21-22, 1988.
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strive to achieve through appropriate harvest and regeneration actions. The normal forest has
a perfectly balanced ageclass distribution and permits sustainable cutting and other
management activities. Real forest inventories of the time were far from this ideal, typically
being heavily imbalanced with very few old stands remaining.

The normal forest model was used to formulate the first allowable cut formulas that could
bring the imbalanced forest into a regulated state. The concept of area control was followed
by a number of volume control methods. Some of the well known volume control methods
include Hundeshagen’s method, von Mantel’s method, and the Austrian formula. Area control
methods assume that regeneration is the overriding concern and harvest levels are set such
that the appropriate acreage will be regenerated as a result of harvesting. This type of
regulation will guarantee a fully-regulated forest in one rotation, but the flow of timber during
the conversion period can be quite erratic. Volume control methods, as the term implies, give
more attention to the flow of timber during the conversion period, but generally do not achieve
full-regulation nearly as fast as area control. The elegance and power of these simple formula
methods can only be appreciated when one understands the state of knowledge that existed
in these early days of forestry. There was a general lack of inventory data and of growth or
yield data.

SHORTCOMINGS OF TRADITIONAL METHODS

A potential problem with the traditional methods for allowable cut calculations is that they are
very simplified methods that do not always apply well to the general case. For example, with
the normal forest the annual or periodic harvest is equal to the annual growth. This has
sometimes been suggested as a method for analyzing current harvest potential. The
generalization suggests that a comparison of harvest and growth will help describe the timber
supply situation; if harvest is greater than growth then supplies (the inventory) must be
decreasing. This generalization can be extremely misleading for cases in which the age
distribution of the forest is fairly imbalanced because tree growth varies significantly with tree
age. Let’slook at this concept in more detail just to illustrate how much periodic growth might
vary. The table below (Perala 1977) shows aspen yields and 10-year aspen growth rates for site
index 70 sites in the Lake States.

Age Yield Future 10-year growth
(years) (cords/acre) (cords/acre/10-years)

20 -- : --

30 -- 17

40 17 22

50 39 16

60 55 10

70 65 --

A normal forest based on this table and a 60 year rotation would have a 10-year growth rate
of 9.2 cords/acre. For a forest with an imbalanced age distribution this growth rate could be
as low as zero--a forest composed of only stands less than 30 years old or greater than 70 years
old--or as high as 22 cords per acre per 10-year period--if all stands were 40 years old. For a
forest similar to what we might find in Minnesota shortly after a large increase in cutting, say
5 percent of the acreage in each age class from age 30 to 60 and all other acres in age classes
without any appreciable volume growth--both stands less than age 20 or older than age 70--
the 10-year growth value would be 3.25 cords per acre or only approximately 35 percent of the
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growth for a fully regulated forest! In another 30 years when this same type of age distribution
has most of its acres in the 30 to 50 age classes, the annual growth rate could easily be 150
percent of the growth rate for the corresponding normal forest. From this example, it should
be clear that periodic growth by itself is a poor indicator of the general supply situation or a
poor estimator for an allowable cut. For the current age distribution in Minnesota one would
think that the allowable cut could be significantly greater than the current growth rate if
indeed there are not other factors that need to be considered.

A major assumption with the traditional allowable cut models is that the desired end-state or
ideal forest can be identified. Do we really know how many acres or which acres should be
managed for timber production or which species are best to grow or whether the optimal
rotation age or the optimal management intensity might change in the future? What if genetic
tree improvement or technological change through new harvesting techniques or product
development make the optimal rotation age much shorter after we invest heavily to regulate
the forest for a much longer rotation? Will we then invest heavily to re-regulate and again find
our estimate of the ideal forest changing. What options are we leaving available for managers
to use in the future? Also, what are the costs of achieving this "ideal" forest? What are we
giving up today to achieve it? Allowable cut policies are just means for achieving a goal--a
long run sustainable yield. Are there less costly methods for achieving the goal? For example,
can we harvest more today and still produce the same timber supply in the future at a low
cost?

ECONOMIC TIMBER SUPPLY

In forestry the term "supply" is often applied to the physical volume of stumpage alone.
Current physical timber inventories provide little insight into available or economic supplies.
Future physical timber inventories depend on how inventories grow and on the current actions
taken by forest managers. Economic timber supply, by definition, is a schedule of the quantity
of timber that is available in the market during a specific time period for alternative market
prices. A key point in this definition is that economic supply is a schedule of quantities
available at different price levels and not simply a volume estimate describing the physical
quantity of wood in the forest. Undoubtedly, there are a number of factors that could prevent
stands from being available to the market at a price that consumers are willing to pay.
Significant volumes of wood are not available to the market at current timber prices in
Minnesota (Hoganson 1988). Also, to be relevant, one would be interested in not just "timber"
but in a specific type of timber such as softwood sawlogs, or aspen pulpwood. '

Vernon L. Robinson from the Department of Forestry at Clemson University makes the
observation that the majority of timber supply studies describe a scenario of impending wood
shortages and timber famine which so far have not come true.> He traces this pessimistic
projections back to the inadequate projections of future timber demands. The two most
frequently used predictors of timber demand, gross national product and population growth,
are shown to be poor predictors of timber demand. From 1900 to 1983, they have grown faster
than wood consumption. Demand, given the intial price, has often been projected to rise more
rapidly than supplies leading to a widening in the gap between demand and supply and to the
expectation of physical shortfalls or deficits.

2YVernon L. Robinson. 1988. Timber Famine or Glut? Speech presented at the 42nd Annual Meeting of the
Forest Products Research Society in Quebec City, Canada on June 20, 1988.
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The relevant prices for describing economic supply refer to the prices paid by the consumer.
These prices would be the delivered prices paid at the mill, not stumpage prices paid to the
timber producers. In general, the maximum stumpage price a consumer is willing to pay for
any specific stand is simply the value that the timber is worth at the mill (delivered price) less
all the costs of obtaining that timber and bringing it to the mill. Stumpage prices can vary
significantly between stands because of differences in these costs. For this reason, reports on
average stumpage prices in a region can be somewhat misleading indicators of the timber
supply situation. A central point of the 1980 Minnesota Timber Resource Study carried out
by the Banzhaf Company for the Minnesota Legislative Commission on Minnesota Resources
(Banzhaf 1980) is the potential problems of accessibility: sixty-five percent of Minnesota’s
commercial forest land is more than one quarter mile from a maintained road.

Much has changed since that 1980 report. Minnesota has seen the establishment and growth
of its waferboard industry. Most recently, the construction of a large, modern pulp and paper
manufacturing plant, comprising an investment of over $500 million, has been announced.
These expansions have increased cutting activities in the State and are significantly changing
the physical characteristics of the timber resource. This industrial activity also is changing the
economic climate for investments in timber production. It will be more difficult and more
urgent than ever to properly assess both physical and economic timber supplies. It will require
improved inventory and monitoring methods and better information collection methods.

Timber supply curves are difficult to estimate for several reasons. Two important factors to
recognize are the interdependencies of timber supplies between different time periods and
different products. Timber supplies between time periods are interdependent because trees
are both the product and the factory. When timber is consumed in one period, the factory is
destroyed (at least temporarily) and the quantity of timber available in the next period will be
affected for at least some price levels. Therefore, in order to estimate future timber supplies
one also needs to estimate consumption levels for all prior periods. Timber supplies between
products can be interrelated for several reasons. First, individual timber stands can produce
several products and the costs of producing these products cannot be separated in any
meaningful way. Second, in the long run, much of the same land base can be used to produce
either product. For example, how can one estimate how many acres will be regenerated asred
pine if there is not also an understanding of the aspen market?

In considering economic timber supply it is important to recognize why society might be
concerned about timber supply and some of the potential problems in the market. Economic
analyses in contrast to financial analyses, are generally done from society’s viewpoint. In
Minnesota, timber production supports a variety of forest industries. Forestry is the third
largest industry. To support this industry, it is important that timber is produced in sufficient
quantities and in an efficient manner. High timber prices, by themselves, whether stumpage
prices or delivered prices are not necessarily of major concern. Prices paid are merely transfer
payments between landowner and consumer. Naturally, forest industry would like to see low
prices to help keep their operating costs low, but landowners would prefer higher prices. Low
prices do very little to encourage additional investment in timber production and yet high
prices do very little to stimulate industrial expansion. From society’s view, the real concern
is the overall allocation of resources for timber production. Are they the most appropriate
resources (lands) and in the right quantities?

Some of the potential problems of resource allocation decisions in a free market that have
been cited as potential problems include the long payback periods of forestry investments; the
nonmarket outputs associated with forestry; the potential economies of scale with forestry
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production and the potential gains from coordinated management; the risks involved with
timber production; and the lack of competition in the forest products industries.

The long payback periods can reduce the incentives for individuals to invest in forestry.
Unless advance sales can be made or land is actually sold, it is difficult for landowners to
realize returns from investment. Also, the risks involved to an individual landowner can be
great. Insects, disease, or fire could cause a total lose to an individual investor. However, on
a regional scale the risk is not necessarily large because many of the potential losses over only
on a relatively few number of acres. The lack of competition in the market can cause some
allocation problems because the proper incentives are not present to encourage timber
production in the right places. Questions about the degree of competition often arise in
forestry because transport costs are a significant component of production costs and often an
overriding factor in determining whether a stand is marketable (Hoganson 1988; Rose et al.
1983, 1984). In northern Minnesota, more money is often spent on transporting the wood to
the market than is spent on buying the rights for harvesting the stumpage from the landowner.
For example, consider a simple example illustrated below in which there are 2 mills, located
at points A and B and three stands located at points 1, 2 and 3 that are identical except for
location.

Mill Stand Stand Stand Mill
A 1 2 3 B

Assuming no other mills ares involved, each mill has approximately the same delivered price,
and each mill would be willing to purchase any of the three stands, then stand 2 would likely
sell for the highest price because it is the stand that is in the best position to sell to either Mill
A or Mill B. Now if all three stands were owned by the same landowner, which one do you
think would be allocated to timber production if only one stand is to be allocated? The
potential higher price for stand 2 would suggest that it would be stand 2 because of the greater
competition. But from society’s point of view this is an inefficient allocation of resources;
production would occur at the point that is farthest from a market! Problems of this type can
become quite complicated and controversial with the degree of market power likely to play
a significant role in the outcome. From society’s point of view one might be interested in the
policies that are available to influence this situation as well as the management decisions made
on public lands that are under this type of situation.

From a regional perspective it is clear that economic timber supply is an extremely complex
concept. At the project level, economic analyses and the related financial analyses are fairly
common practices. An understanding of these tools and some of their weaknesses can be
extremely useful for gaining a better understanding of the concepts and need for regional
timber supply analyses as well as some of the characteristics of the methods used for regional
timber supply analyses. The basic concepts of economics are the same whether one is
analyzing a specific alternative for an individual stand or a regional analyses for an entire state.
In practice, it should be possible to use some insights gained from one type of analysis as input
into the other type.

USING PROJECT ANALYSIS TO GUIDE DECISIONS

Cash flow analysis is the basic tool used to help guide project analysis. Economic measures
are calculated by estimating all costs and returns for a project and then discounting the values
to a common base year to help compare the stream of benefits and costs over time.
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Comparing net present value estimates of alternative projects can often help in selecting
specific projects to implement.

A critical aspect of cash flow analyses are the sensitivity analyses that are done to compare
alternative projects. Results often indicate that the most critical assumptions deal with future
prices for timber products (Lothner, Hoganson, and Rubin 1987). Uncertainty about future
prices often makes it difficult to rank alternative production methods with more intensive
practices generally ranking higher with higher relative prices. On a regional level, the general
level of management intensity itself will influence price by influencing the quantity of timber
available to the market. Using cash flow analysis, it would be difficult to estimate how
individual projects, taken together or summed over an entire region, would describe the
overall economic timber supply situation. For a forest-wide or region-wide situation there are
constraints on management that also must be of concern. For example, cash flow analyses of
all individual stand types of a relatively old forest would likely indicate that the best alternative
for all the older stands is an immediate harvest. But current market consumption levels or
current management budget levels or existing sustained yield management policies are each
potential limitations from implementing the projects that appear best strictly from a project
analysis viewpoint. Clearly, methods for broader regional planning are needed to help
coordinate the management between stands.

The College of Natural Resources isinvolved in several major efforts to improve on our ability
to analyze timber supply questions. The results of several of these efforts can be viewed
during the poster sessions. The following paper at this conference will describe some of the
regional or forest-wide models that might be used. Here, we will simply try to identify some
of the key criteria that should be used to evaluate these larger models. :

DESIRABLE CHARACTERISTICS FOR PLANNING MODELS

Like the cash flow analysis methods used to evaluate specific forestry projects, regional models
need to be based on the basic principles of economics. These methods should consider the
economic returns for the alternative management options and the potential sacrifices that are
made by selecting suboptimal alternatives for individual stands. As with cash flow analyses,
results are likely to be sensitive to the assumptions to describe the future and the analysis
methods should be capable of examining the sensitivity of the results to the assumptions. made
concerning future conditions.

A number of general rules can be stated concerning the adequacy of a selected model to
answer specific questions:

1) The more complex the question, the more complex the model required.
2) The more complex a model, the more information required to run it. The trade-off
between cost of information and collection and improvement in decision making ability

need to be examined.

3) The simpler a model, the more assumptions needed concerning external factors that are
outside the control of the model.

4) The simpler the model, the less predicted or estimated about the outside world.
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With these observations, we can describe two key yet somewhat contradictory characteristics
of a good planning model:

1) The model must be complex enough to give a good description of the real world. Unless
the problem described by the model is a good description of the real problem, solutions
or insights gained from the model are not likely to apply to the real world.

2) The model must be simple enough to be useful. In other words, it must be simple
enough so that users can understand the critical assumptions, understand how the model
works, collect the necessary input data, and not be so time consuming or costly to run so
that users can test the potential impact of the various assumptions.

These modelling requirements are not unique to forestry. They are nothing more than basic
common sense, yet it is amazing how difficult it often is to balance these concerns.
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USING MODELS TO EVALUATE
TIMBER SUPPLY POTENTIALS

Howard M. Hogansonl

ABSTRACT. Computer models can help make decisions by synthesizing enormous amounts
of data into forms that are easy to interpret. The range of potential model uses in forestry is
large ranging from region-wide, long-range predictions to optimal, short-term, procurement
strategies for individual firms. A major difficulty in modelling forestry problems is describing
the many important aspects of the problem. Important aspects range from the biological
complexity of timber stands to forest-wide management concerns to marketing considerations
and uncertainties. Recent advances in computer technologies will help address this complex
problem.

INTRODUCTION

Models are simply representations of reality. They can have an enormous value as a learning
tool. For forest management, their use dates back to the forest regulation models of the 1800’s
developed in Europe. These early models basically described the ideal forest and the process
of converting the forest to the ideal state. Many of the concepts of these models are still the
backbone of some forestry programs in this country, but some major questions have arisen:
Can we identify the ideal future state for the forest? Are the increased benefits from an ideal
forest worth the cost of achieving it? Economic efficiency has become a major concern.
Society today is more complex with many global interrelationships and changing technologies
making many aspects of the future unpredictable, certainly in the long time frame of growing
timber. But forest management decisions still must be made today. Fortunately, with the
advent of the computer and constantly improving computer technologies, more complex
models can be applied to help guide decision making. In general, computer models can help
synthesize information into a form that is easier to interpret. Without computer models the
enormous amount of information we collect would be difficult if not impossible to utilize.

A WIDE RANGE OF USES FOR "SCHEDULING MODELS"

The term "harvest scheduling model" has probably been the most common term used to
describe the computer models used to aid forest management decision making. This
expression is quite misleading because these models are not used just for scheduling harvests.
A recent forest management text (Davis and Johnson 1987) suggests using the expression
"forest management scheduling” for models that recognize a wide range of management
activities and forest outputs besides timber.

Although an improvement, this term can also be misleading because the primary function of
these models is often not to develop a specific management schedule for the forest. Computer
models can help analyze forestry opportunities in a number of different ways. Besides being

! Assistant Professor, University of Minnesota, North Central Experiment Station, 1861 Highway 169 East,
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used to help develop a management schedule for a specific forest, "scheduling models" can be
used to:

1. help predict future timber availability for alternative industrial expansion opportunities
at specific plant locations;

2. help predict the impact of industrial expansion on the timber procurement costs for other
wood users;

3. help determine the mix of forest industries that might be best suited for the timber supply
capabilities of a region;

4. help identify how forest management might be coordinated between land management
groups to improve management efficiency;

5. help predict how forest production in a region will contribute to the national forestry
situation;

6. help determine the impact of alternative forest budget levels;

7. help evaluate management policies such as even flow or designated wilderness or
recreation areas;

8. help determine the impact of specific landowner groups on the overall timber supply
situation--for example, nonindustrial private landowners,

9. help evaluate the potential of new or more intensive forest management practices such as
new improved genetic stock, short-rotation intensive culture, or thinning or fertilization
options;

10. help design and evaluate potential new forest road networks;

11. help evaluate the potential impact of new forest harvesting systems or changes in timber
utilization standards;

12. help design and evaluate prevention and control programs for potential forest hazards such
as insects and disease or fire;

13. help determine the need and emphasis for additional forest surveys or data collection
efforts.

Looking at this list it is clear that "scheduling models" can have a wide range of potential uses.
Perhaps the question of what models can’t be used for is more relevant! However, an
important aspect to recognize is that models only help managers make decisions. The extent
to which a model can help depends on how accurately and precisely the model describes the
.problem. Undoubtedly, a model is of little use if it does not reflect the real world problem.
In an earlier paper presented at this conference (Rose, 1988) points out that the basic
requirements of a good planning model are that it is simple enough to be useful and yet
complex enough to accurately describe the problem. A major reason why timber supply
situations are so difficult to analyze and understand is the complexity of the problem and the
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associated difficulty in building a model that describes all the important aspects of the
problem.

IMPORTANT ASPECTS OF FORESTRY PROBLEMS

The most difficult process of modelling a problem is "structuring the problem" or describing
the problem in mathematical form. For most forestry problems it is difficult to determine how
much emphasis should be given to the various aspects of the problem. To get an
understanding of this modelling problem, one only needs to consider the many and
interrelated aspects of most forestry problems that could be important:

1. Multiple products--the forest produces a wide range of products, both timber and nontimber.
Usually it is difficult to analyze opportunities without considering all products.

2. Distance to market--the location of stands in relation to the market is extremely important.
The costs of transporting the products to market are often a large proportion of the total
production cost.

3. Stand accessibility--developing access to a stand can be a significant cost. Without higher
prices, some biologically mature stands are not possible to harvest at a profit simply because
roadbuilding costs would be too high. Other related factors are the seasonal limitations of
access and harvesting. In general much more timber is available to the market when the
ground is frozen.

4. Multiple products in each stand--harvesting a stand can produce multiple products, all of
which are not necessarily shipped to the same market. Harvesting a stand for one product thus
might help increase the supply of another product in another market. Methods for allocating
productlon costs to the individual stands are arbitrary. The production process must be viewed
as a joint process.

5. Multiple markets--seldom is there one buyer to consider for a specific product from a
specific stand. Price differences between markets are the significant factor affecting the
allocation.

6. Substitutable stand outputs--some stand outputs can be used for several products. For
example, a large log might be shipped to either a sawmill, a pulpmill, or a fuelwood market.
The end-use will depend on the differences in transport costs and delivered prices.

7. Long production periods--it takes time for trees to grow. Long planning horizons are
generally needed.

8. Uncertain timber demands--Future timber supplies depend on prior harvest levels. Because
harvest levels depend on timber demand, it is necessary to consider timber demand when
analyzing timber supply. Predicting timber demand is extremely difficult because many factors
are involved. Prices of both substitutable and complementary products can be 1mp0rtant
factors. Demand for many forest products are also tied closely to the cyclical construction
industry or the potential for sales outside the region or even in foreign markets.

9. Imports of timber supplies from other regions--it is essentially impossible to define a study
area and evaluate the timber supply situation in that region without also recognizing the supply
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potential of other regions. Depending on the product, not only neighboring regions but world
markets might be important.

10. Differences in stand characteristics--stands usually differ not only in age but also in terms
of current species mixes, relative stocking levels and general site productivity potential.

11. Future production opportunities--an important consideration is the impact of immediate
actions on future returns. Specifically, each stand has a landholding cost (or benefit) that is
due to future opportunities foregone (or postponed) by not harvesting and regenerating the
stand today. This cost depends on the current stand growth rate and the quality and location
of the site.

12. Alternative management intensities--thinning is one potential management tool. Other tools
are fertilization, weed control, and general timber stand improvement options. The number
of alternatives available is generally large, especially if the timing and intensity of thinnings are
important.

13. Multiple harvest systems--harvest options can range from traditional roundwood operations
to tree-length logging to full-tree chipping to chip-and-sort operations. With some of
harvesting methods there are also a range of plausible harvest equipment combinations.

14. Multiple ownerships--within a region, lands are seldom all under a single ownership or are
managed for the same objective. Predicting landowner actions is a difficult task.

15. Changing land base--the amount of forest land changes over time. Marginal agricultural
land might be converted to forest land or forest land might be converted to other land uses.

16. Growth and yield uncertainties--forestry deals with a biological process that is in itself
difficult to predict. There are also potential catastrophic events of concern such as disease
outbreaks, drought or fire. It is extremely simplifying to assume that all acres respond to
treatment in an "average" manner.

17. Spatial interactions--the management of one stand is seldom independent of the
management of nearby stands. For example, a new road will often access several stands or land
uses like timber production and wilderness are often not compatible on adjacent acres.

18. Limited resources for management--although numerous options are available for forest
management, available dollars, manpower or machines are often an important concern.

19. Forest policy guidelines or directives--many public land management agencies as well as
some private landowners have management guidelines that they must follow. These guidelines
can limit the options available for individual stands as well as the net product flows for the
entire forestry program. For many, the guidelines or constraints are not necessarily fixed if
analyses can show that their potential benefits are less than their costs.

20. Sequential decisions--forest management is a dynamic process. Only those decisions that
require immediate action must be made today. Future actions can depend on how the future
unfolds. However actions taken today can influence the range of options that will be available
for future decisions.
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From this list it should be clear that it is essentially impossible to develop a model that can
accurately describe all aspects of the forestry situation. Certainly the conceptual forest
regulation models seem extremely simplified after considering all these aspects of the problem.
Obviously a real concern about the models used is whether the model is a too simplified
representation of the problem.

MAJOR MODELLING DIFFICULTIES

The modelling process involves three basic steps: data collection, model development, and
application and interpretation of results. Here we will focus on the problems of model
development, but it is important to at least briefly point out the potential problems of the
other steps. For data collection, it is important to recognize that most models are extremely
data intensive. Data are required for all the important aspects of the problem. This usually
includes information on the existing forest inventory; growth and yield projections including
estimates for natural regeneration; and harvest, transport, roadbuilding, and regeneration
costs. For the application and interpretation of results, it is important that users understand
the model being used, especially the critical assumptions or weaknesses of the model. Unless
users understand the model, its unlikely that they will understand how much they should rely
on it or even fully understand how they can utilize it.

In selecting a general model form, models have the general characteristics (weaknesses) of the
form selected. For forest-wide or "scheduling" problems, the two most common forms are
linear programming (LP) models and simulation models. Numerous texts are available that
describe in detail the characteristics of LP models. Davis and Johnson (1987) describe in
detail these two modelling forms as they relate to forestry. LP models are desirable because
they can find optimal solutions for the problem as formulated, but model size is a problem for
many forestry applications. Simulation models are better suited for recognizing more complex
relationships, but simulation models do not "solve" problems, they only mimic the situation.
Recently Hoganson and Rose (1984) developed a modelling approach that uses some of the
general characteristics of both model forms. Essentially the method decomposes the model
into smaller problems and uses simple search techniques and an economic interpretation of
the problem to search for the key variables of the problem. With this approach a large model
does not necessarily imply a complex model because the large problem is broken into parts,
each of manageable size. With this approach a large number of stand types can be recognized
and thus recognition can be given to the significant differences between stands. A general
description and example of this relatively new and specialized modelling method is given by
Johnson and Davis (1987).

The three most challenging aspects of modelling forestry problems are: (1) the spatial aspects
of the problem, (2) uncertainty as it relates to the basic data and the sequential nature of
decisions and (3) the large size of the problem. Spatial aspects of the problem are difficult for
two reasons. First, because of the potential interactions between stands, alternatives for
neighboring stands need to be considered simultaneously. This does not necessarily increase
the size of problem, but it adds considerable complexity. Second, locational aspects as to
specific markets for products harvested can add another very large dimension to the problem
and make the number of potential management options for some stands enormously large.
For example, consider a management sequence for a single stand that has harvests in three
time periods. If each harvest produces 5 different products, hardwood and softwood sawlogs,
hardwood and softwood pulp, and fuelwood, and each product can be shipped to one of four
possible markets, then by adding market destination as a descripter to define management
alternatives, the number of management alternatives increases from 1 to over 1billion! And
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this does not even consider the possibility of using higher quality material for "lower-valued"
uses, i.e. pulpwood quality material as fuelwood! Usingbasic linear programming techniques,
one variable is needed for each alternative.

Considering that almost all data used in the modelling process has some associated uncertainty
surrounding it, it should not be surprising that uncertainty is a problem. For many aspects of
uncertainty, very little information is available for developing confidence intervals on estimates
or probability estimates for possible outcomes. The need to recognize uncertainty is fairly well
documented in the literature, but relatively few methods are available for addressing it
explicitly. In general, with an uncertain future, there is the need to keep options open and
allow managers to react to uncertainty as it unfolds. Uncertainty is difficult to model because
of the many aspects of uncertainty involved as well as the complexity of the process by which
the future unfolds (Hoganson and Rose 1987). Also, once one recognizes uncertainty, one
must also address ones attitude towards risk and the utility of the potential outcomes. For
example, is the landowner risk neutral and thus interested in maximizing expected return, or
is the landowner more concerned about the consequences of a worst case outcome? In
general, problems are generally large even when the future is assumed to be known. Current
modelling methods can recognize some simplified aspects of uncertainty, but even that usually
requires a significant increase in both model size and complexity.

Model size is a problem because of the many aspects of the problem. Model formulations
must often be simplified to keep formulations of practical size. A common problem is
classifying the stands and aggregating the data to meet model size limitations. Balancing the
emphasis given to each aspect of the problem is difficult with few guidelines available.
Generally, the classification scheme is likely to significantly impact the ability of the model to
be used to examine certain aspects of the problem. Unfortunately, the classification scheme
used must be identified at the beginning of the modelling process when it is often not clear as
to what questions are most important to address. Later, after more is learned about the
problem, one can always go back and make changes, but changes can be costly because of the
work required in data collection and synthesis.

STRATEGIES FOR SIMPLIFYING PROBLEMS

Models must be simple enough to be useful. Undoubtedly, one cannot expect that one model
can be developed to answer all questions. The scope of modelling efforts can range
enormously. One might want to minimize costs for a single mill or predict future timber
supplies for an entire region. In each case, the overall objective, scope of analysis and time
frame are likely to be significantly different. However, it is likely that many different models
can share information and model components. A modular approach to modelling is thus
highly desirable. Also, not only can different models share components, but it is likely that
models can be linked such that results of one model can serve as input to another model. As
an example, the resulting shadow prices describing regional concerns from a regional model
could be very useful as price inputs to help recognize regional concerns in more site specific
models. However, there is a danger of oversimplifying in attempting to decompose the
forestry problem and solve it in parts. For example, it is difficult to separate the
interdependencies of harvest decisions and regeneration decisions so separate models for
harvest decisions and regeneration decisions are not likely to work well. In decomposing
problems into subproblems, it is important that the linkages and associated assumptions are
clear and their implications understood.
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Another key aspect in model development and use is the understanding of exactly how the
model will be used to help make decisions. For example, it is important to recognize which
decisions cannot be delayed until more information becomes available. In general, it is
desirable to give more emphasis in the model to the immediate future with the idea that more
analyses can later be performed for decisions that are not needed until later. Also, it is
important to recognize initially that multiple model runs are almost always needed to test
model assumptions. To test some assumptions considerable savings might be possible by
starting from an intermediate or even final solution for a prior set of assumptions. In some
cases it might be possible to automate the process of performing a sensitivity analysis
concerning assumptions. Also it is important to recognize that the final solution itself often
contains an enormous amount of useful information besides an "optimal" solution or schedule.
This is especially true with linear programming models.

NEW MODELLING TECHNOLOGIES

New modelling and computer technologies will be extremely useful for forestry problems.
Concepts of artificial intelligence and expert systems could be extremely useful in the
modelling process. With expert systems it is likely that it will be possible to incorporate an
understanding of the problem into the modelling process so that the problem will never need
to be specified or enumerated completely. This has already been applied by Hoganson and
Rose(1984) to some extent in both their solution process and in their methods for valuing
ending inventory. Another area to which this concept could apply is to model the spatial
aspects of multiple markets and the combinatorial nature of that problem. New data base
systems and geographic information systems should also greatly enhance our abilities to work
with large amounts of data and give more recognition to spatial problems. Faster computers
with multi-task processing should also help in addressing larger more complex formulations.
Satellite imagery is also likely to play a major role in the near future in the inventory process
and help overcome many of the data problems associated with analyses aimed at addressing
specific questions related to timber supply.

CONCLUSION

Models play a large role in the forest management decision-making process. Computer
models help synthesize enormous amounts of information that could not otherwise be
recognized in the decisionmaking process. They can be used to help make decisions for a wide
variety of forestry problems. The extent to which models can be used depends on how
accurately the problem can be described in a modelling framework that is simple enough for
users to use and understand. Forestry problems are challenging problems to modellers
because most problems are extremely large and complex. It is not surprising that the timber
supply situation in Minnesota is still so difficult to understand or predict. More research is
needed to tackle some of the more difficult aspects of the problem, but increased experience
and new advances in computer and modelling technologies make the outlook very promising
for models that will help significantly in gaining a better understanding of the resource
management opportunities.
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TIMBER DEMAND: CHANGING UTILIZATION
AND NEW PRODUCTS

James L. Bowyerl

ABSTRACT. A historical examination of timber use in North America shows steadily
increasing demand over time. Assessment of the factors which influence timber demand show
that development of new technologies and new products have a major impact upon needs for
wood raw materials. Technology developments will be pivotal in the further development of
Minnesota’s forest products industry.

INTRODUCTION

The U.S. has a substantial and dynamic forest products industry which consumes vast
~ quantities of wood raw materials. Minnesota’s forest products industry is likewise substantial
and the Minnesota industry is one of the fastest growing in the country.

Given the fact that industry growth beyond the level that the forest base can sustain it is
undesirable, a question which must be addressed is "how much industrial growth will our forest
support?" The answer depends upon factors such as the rate of forest growth as well as, of
course, the levels of wood demand on the part of industry. This second factor, industrial
demand for wood, has historically been very much influenced by development of new
technologies and new products. Changing utilization technologies and new product
developments will be pivotal in the further development of Minnesota’s forest products
industry.

THE U.S. FOREST PRODUCTS INDUSTRY

Today, wood is an important raw material, used worldwide in the production of paper, shelter,
furnishings, and virtually thousands of other products. In the U.S., wood is clearly the
principal industrial raw material. Single family homes are almost all of wood frame
construction, and the vast majority of interior furnishings are wood. Poles, posts, railroad ties,
pallets, and shipping crates are made of wood, as are books, newspapers, tissue, and packaging
of all kinds. Wood products even include plastics, lacquers, fabrics, and photographic film.
Tremendous quantities of wood are used. In fact, wood products consumed annually in the
U.S. have a combined weight that exceeds 100 million tons, and a value that approximates 27
percent of the annual value of all U.S. industrial raw materials combined. The U.S. forest
products industry employs over 1,600,000 people and produces about $120 billion worth of
goods annually in some 50,000 manufacturing plants. '

MINNESOTA’S FOREST PRODUCTS INDUSTRY TODAY

Minnesota’s wood products industry is large and growing. In 1986 the industry generated
approximately $4 billion in sales and employed over 52,000 people.

' Professor and Head, Department of Forest Products, University of Minnesota,"2004 Folwell Avenue, St. Paul,
MN 55108.
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The State’s industry is characterized by a vigorous paper manufacturing sector, which produces
high value printing grades, the nation’s largest concentration of OSB mills, the nation’s sixth
largest production of wood cabinets, two of the top three wood window manufacturers in the
U.S. (Andersen and Marvin), a large number of small to medium sized hardwood and
softwood sawmills, a growing furniture and fixtures sector, and substantial activity in paper
printing, folding, and converting, wood moulding and millwork, hardboard and nonpaper fiber
products, and specialty wood products. Overall, paper dominates the basic forest products
picture, accounting for two-thirds of receipts. The economic contribution of secondary
manufacturing (i.e. the further manufacturing of Minnesota forest products and the
remanufacture of imported wood into such items as wood furniture, fixtures and paper
products) is roughly triple that of pulp and paper (Table 1).

Table 1. Forest products industry in North America and Minnesota.

Pulp And Paper $ 870,972,000
Board* 213,068,000
Lumber, Logs, Bolts 82,502,000
Fuelwood 54,607,000
Specialty Wood Products 47,150,000
By-Products, Mill Residue 22,575,000
Christmas Trees, Wreaths, Etc. 13,440,000
Railroad Ties 2,695,000
Posts, Poles, Piling 2,125,000
SUBTOTAL 1,309,134,000

Value Of Secondary Manufacturing** 2,677,091,000
TOTAL 3,986,225,000

* Waferboard, Oriented Strand Board, Hardboard.
**Further processing of Minnesota forest products and the remanufacture of imported wood (e.g. paper products,
wood products, wood furniture and fixtures.)

Source: Minnesota Forest Industries (1988)

Growth of Minnesota’s industry is répid. Industry expansions and improvements since 1977
(including planned expansions) total over $2.3 billion, much of which has been announced in
just the last two years (Tables 2 and 3).
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Table 2. Minnesota forest industry expansion 1977-1986.

Initial
Name Product Investment
Potlatch (Cloquet) Pulp/Paper $100 Million
Potlatch (Bemidji) OSB* $ 40 Million
Potlatch (Cook) OSB $ 40 Million
Northwood Panel Board (Bemidji) Waferboard $ 45 Million
Champion International (Sartell) Paper $250 Million
Blandin (Grand Rapids) OSB $ 50 Million
Louisiana Pacific (Two Harbors) Waferboard $ 30 Million
Lakewood Industries (Hibbing) Veneer For Chopsticks 6 Million
$561 Million
Internal improvements and modernization
at the locations listed above, as
well as other existing facilities $350 Million
$911 Million
*Oriented strand board
Source: Minnesota Forest Industries, Inc. (1988).
Table 3. Minnesota committed forest industry expansion 1987 to completion.
Name Product Investment
Blandin (Grand Rapids) Paper $ 350 Million
Potlatch (Cloquet) Paper $ 100 Million
Lake Superior Paper (Duluth) Paper . $ 404 Million
“International Biltrite (International Falls) Sheathing Board A $ 12 Million
Potlatch (Bemidji) OSB $ 36 Million
Boise Cascade (International Falls) Paper $ 525 Million
$1,427 Million

Source: Adapted from Minnesota Forest Industries, Inc. (1988).

A HISTORICAL VIEW OF FOREST PRODUCTS INDUSTRY
DEVELOPMENT

Development of the U.S. and North American forest products industry has been greatly
influenced by the introduction of new processing technologies and new products. Almost every
new technology and product introduced has led either to an increase in the amount of raw
material converted to useful product, or to an expansion of the type or form of raw materials
that could be used. In the paragraphs which follow, industry development over a forty-year
time span will be traced briefly, and the effect of technology changes upon development will
be noted. For the first thirty-year period, observations of accomplishments in utilizing old
growth Douglas-fir in Oregon (Bingham 1975) will be used. Data gathered by Bowyer et al.
(1987) is used throughout this section.
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1948
In 1948, one acre produced 17,900 ft> of logs which yielded:

3,600 ft3 of lumber
14, 300 ft3 of waste

In that same year, roughly 50 percent of all kitchen cabinets produced were made of birch.

Hardboard, which had been introduced in 1926, was still little used, and hardboard siding
accounted for less than 0.1 percent of the total siding market.

1963

By 1963, the 17,900 ft> of Douglas-fir timber yielded:

4,600 ft? of lumber
3,800 ft of paper
800 ft of plywood
Total: 9,200 ft of products
8,700 ft® of waste (some of which was used for fuel)

-- The popularity of oak for kitchens and trim had begun to rise appreciably.

-- Particleboard, which had been introduced some eight years earlier was still insignificant in
terms of market share.

-- Hardboard siding now accounted for 9 percent of the U.S. siding market.

-- Vinyl siding was shown at world’s fair in 1963.

1973
By 1973, the 17,900 ft> of Douglas-fir timber yielded:

5,000 ft% of lumber

1,700 ft of plywood

5,900 ft of paper

1,500 ft of particleboard
Total: 14,000 ft of products

3,800 ft> of mostly wood fuel

-- Also by 1973, oak had assumed a dominant position in the cabinet industry, accounting for
about 80 percent of U.S. sales.

-- The Chip-N-Saw, or chlpper-canter commercially introduced in the mid-1960’s, was now a
familiar scene in the nation’s sawmills. Rajala Timber brought the first machine to
Minnesota about 1970. The development led to a rapid increase in processing of
small-sized logs to lumber.

-- Best opening face technology, which gave increased yield from logs in sawing through
computerized log positioning, was introduced in 1971.
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-- Development of the retractable chuck lathe made it possible to economically peel smalllogs
to veneer. Introduced in the mid-1960’s, this development led to the birth and rapid
expansion of the southern pine plywood industry.

-- Hardboard siding had grown to a 20 percent market share (from 9 percent 10 years earlier);
vinyl had grown to a 5 percent share, up from 0 ten years earlier.

-- Waferboard came to Minnesota, with the nation’s first mill - 1971 (Blandin Wood Products).
In that year, waferboard accounted for 0.05 percent of the U.S. structural panel market.

-- Patents were issued in 1968 and 1971, respectively for wood structural I-beams, and for
laminated veneer lumber (LVL), respectively.

198
By 1983 those 17,900 ft> of Douglas-fir timber were supplemented by a substantial volume of
smaller trees that could now be economically removed from the harvesting site.

In that year:

-- Particleboard was well established as core stock and underlayment. Serious challenge from
MDF in core markets.

-- Oak accounted for roughly 95 percent of all wood cabinets produced.

-- Waferboard shared the market with OSB, and together the two products accounted for 5.5
percent of the U.S. structural panel market.

-- Wood structural I-beams and LVL were both being sold on the commercial market. This
raised the possibility of regions with small diameter timber competing in structural lumber
markets.

-- Hardboard siding had increased its market share to 31 percent of the U.S. siding market.
Vinyl siding had increased its market share to 12 percent.

-- A new product, the all vinyl window, was introduced in 1980. Market share was 3 percent
by 1983.

-- Centerless lathe technology had been introduced.

-- Technologies for producing lightweight coated papers had been developed in Europe.

1988

-- Minnesota was the nation’s leading composite panel (0SB) producer.

-- BOF technology was used in 40-50 percent of softwood sawmills in U.S., accounting for
approximately 75 percent of production.

-- Veneer overlay technology has developed to very sophisticated level. Overlaid products was
increasingly common in the market, challenging solid wood moulding, trim, and panel
products. ,

- -- LVL, I-beams increased in popularity in the market with wide application in homes where
high strength needed and substitution for steel in commercial/industrial applications.

-- Parallel strand lumber (parallam) was introduced in 1986 and became an immediate
competitor in structural lumber market. This development, along with LVL and I-beam
technology bring into question the future value of large sawlogs.

-- Hardboard siding market share decreased to 24%, vinyl siding share increased to 23%.
Overlaid OSB siding was now on the market.

-- All vinyl windows commanded 7 percent of total domestic window market and 13 percent
of window replacement market.

-- Paper honeycomb core panels were becoming common on the building panel, specialty panel
market.
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-- Lightweight coated paper mill was now in Minnesota (Lake Superior Paper).

Many more examples could be given. The message here is that technology is constantly
changing, improving. And with each advance, we are able to use a greater and greater portion
of available raw materials and with ever greater efficiency. What is happening today in the
research laboratories and pilot plants will have a major impact upon both the volume and form
of raw materials needed in the future. Moreover, technology development is increasing at an
accelerated rate. New products of wood, and wood-nonwood materials, and new processing
technologies will have a continued and major impact upon raw material needs.

We can get a glimpse of what lies ahead by looking at currently developing technologies:

-- Structural paper products

-- Lower basis weight papers

-- More use of hardwood in structural lumber

-- Increased popularity of composite lumber (as further technology developments lower
processing costs and as juvenile wood concerns increase)

-- Low thermal bridging studs

-- Development of wood-nonwood composites

-- Biological pulping

-- Rapidly developing wood-based chemical technology

-- Surface enhancements for wood

-- Development of wood stabilization technologies

What will these developments mean to Minnesota’s wood products industry? The only thing
we can say for certain is that these technological developments will bring change. On the one
hand, we may view these as a threat. On the other, we can see these changes as opportunities
to strengthen and diversify our already very vital industry. From the point of view of the
forester, the future almost certainly means that we will be able to make more from less. It is
also likely that forms of raw material and species not now in demand will become important
and valuable raw materials.
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FUTURE TRENDS IN LAND USE

Philip M. Raupl

ABSTRACT. Major shifts in future rural land use will likely reflect residential and
recreational demands originating in urban populations. Changes in when and where work is
done and the rise of an economy based on services will appreciate the amenity value of waters
and woodlands. The future growth sector in American forestry will probably focus on the
production of services rather than timber.

AGRICULTURAL LAND USE

In dollar value of products and services, agriculture is the dominant use of America’s land.
In acre terms, however, the 469 million acres of cropland enumerated in 1982 were only 20.7
percent of the total land area of 2,265 million acres for the 50 states. Grassland pasture and
range comprised 597 million acres, or 26.3 percent, and forest land made up 655 million acres
or 28.9 percent. The remaining 24 percent or 544 million acres included lands in
transportation or recreation uses, urban areas, other special uses, and marsh, swamp, desert
and waste lands (Frey and Hexem 1985).

Cropland planted or in summer fallow, in peak years, has rarely exceeded 80 percent of the
area classified as cropland. In 1981 the 387 million planted or fallowed acres were 82.5
percent of total cropland acres. This can be regarded as the historical peak in national
cropland capacity utilization.

A more interesting trend involves the acreage of cropland actually harvested. For the ten
years, 1976-1985, harvested cropland averaged 334 million acres, slightly below the annual
average of 336 million acres harvested in the ten years, 1911-1920. Since 1910, the maximum
acreage harvested was 361 million acres in 1932 and the minimum was 286 million acres in
1969. With 1977 used as a base of 100, the index of total cropland acres used for crops was
never above 102 and never below 87 in the 75 years from 1910 through 1984.

The remarkable nature of this relative stability is apparent if we remember that in this period
corn production increased 2.7 times, wheat 2.95 times, and over 60 million acres were diverted
to soybeans, a crop that was not even reported officially until 1924 (Raup 1987).

This national pattern of stability in the cropland base is mirrored in Minnesota, but with
significantly greater variability. Minnesota’s harvested cropland acreage averaged 19.2 million
acres in 1942-51, approximately 19.4 million acres in the 1950’s, and dropped below 18 million
acres in the 1960’s. The low point was reached in 1969, with only 16.9 million acres used for
crops (including crop failure and summer fallow). Crop acreage climbed rapidly in the boom
days of the 1970’s, to a peak of 21.8 million acres used for crops in 1982 (USDA, Agricultural
Statistics, various years). From 1969 to 1982 the increase was 5.9 million acres, or 28.9

! Professor Emeritus, Department of Agricultural and Applied Economics, University of Minnesota, St. Paul,
MN 55108. Helpful comments by C. Ford Runge are gratefully acknowledged.

Presented at the Minnesota’s Timber Supply: Perspectives and Analysis Conference, Grand Rapids, MN, September
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percent. Declines after 1982 brought this down to 19.0 million acres of land planted to crops
(excluding summer fallow) in 1987 (Minnesota Agricultural Statistics, 1988), almost exactly
to the level of the war years of 1941-1945.

Forecasting future trends is made doubly difficult by the current drought, and by the large
acreage of cropland idled under government programs. The 1982 Census of Agriculture
reported a total Minnesota cropland acreage of just over 23 million acres. Of this total, 4.8
million acres had been idled as of October 1987, including 3.3 million set-aside acres under the
ACR programs and 1.5 million acres in the Conservation Reserve, for a total of 21 percent of
all cropland acres. Most of the 3.3 million set-aside acres could quickly be returned to crops.
It seems probable that the cropped area will increase in 1989 and could easily remain above
20 million acres into the 1990’s.

The magnitude of any increase from 1987-88 levels will be determined largely by export
demand. Over two-thirds of Minnesota’s crop acres in 1987 were planted to corn, soybeans,
and wheat. If we assume that Minnesota shared in exports of these crops in proportion to its
share in national production, then approximately one-fourth of Minnesota’s crop acres
produced for export in 1987, and this percentage could well increase if world demand
continues strong and U.S. grains are competitively priced. In any case, land use shifts in
Minnesota agriculture seem destined to be dominated by the ups and downs of foreign
demand for grains and soybeans.

Will these trends in agricultural land use affect future timber supply in Minnesota? The
answer probably is: not very much. The boundary between agriculture and forestry has
undergone successive waves of agricultural expansion and contraction. Soil and climate
determinants have shaped zonal boundaries in the northern part of the state that have been
quite durable for the past half-century. It is noteworthy that very little of the expansion in
cropland acreage of nearly 29 percent from 1969 to 1982 involved any conversion of forest
land.

The more powerful trends affecting forest land use will arise outside of agriculture. They will
involve basic shifts in cultural values and behavior patterns that go beyond the conventional
limits of economic analysis. The remainder of the paper will explore some of these less
tangible but more powerful variables.

THE RISKS OF RISK REDUCTION

A pervasive recent development in the U.S. economy, with long-run implications for land use,
is the transfer of risk from individuals to the state. This takes many forms, and only a few can
be discussed here.

The evidence is clear that government-supported guarantees of bank and savings and loan
deposits have fostered careless lending. With fear of a "run on the bank" removed, lending
officials have taken risks they would not take if loss of depositor confidence were still a
constraint. In savings and loan associations, this reduction of risk fed directly through the
credit system into the real estate market, first for housing and more recently for commercial
real estate lending. The effect was especially great after about 1980.

A similar process has been at work in farming. Commodity price supports have removed one
element of risk involved in farm production decisions. As a result, farmers have taken on
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more debt to expand, and now embrace monoculture on a scale that they would not dare if the
threat of product price collapse were real.

Social Security has resulted in a parallel response in household finance. The pressure on
individuals to save for health reverses or for old age has been reduced. They can risk spending
up to or beyond levels justified by current income, with the result that consumption
expenditure takes precedence over savings and investment.

In each of these cases risk has been transferred from individuals to the state, which means to
individuals as taxpayers. Risk, in short, has been socialized. One consequence is that the
magnitude of risk is obscured and has become more difficult to calculate. A false sense of
confidence has been established, and when reverses do come their psychological impact is
severe. Adjustments to change are best made at frequent intervals, in small steps. The
socialization of risk raises the possibility that small corrections will be postponed until the need
reaches crisis proportions.

Change, and its twin sister risk, are facts of life. The transfer or postponement of risk is not
equivalent to its elimination. If risk cannot be appraised accurately by individuals, and is
transferred to the state, then a greater intrusion by the state into

the economic decisions of individuals is inevitable. The danger is that the machinery of state
will be unable to evaluate risk, or to act promptly upon evaluation, and that exposure to risk
will simply accumulate until there is an explosion.

The implication of this danger for land use is that the suppression of risk has fostered
over-lending and over-building in commercial and residential real estate, and over-expansion
in agriculture. The risk that has been removed or disguised in profit-and-loss calculations has
been capitalized into the value of land and structures, both by businesses and households. As
a result, contemporary U.S. real estate contains an element of fictitious value. This must
eventually be squeezed out, and the process is well under way but far from completion. The
collapse of farm land values after 1981 was the first major readjustment. The current
difficulties of banks and savings and loan associations in Texas and California continue the
process. More is to come.

This process of revaluing real estate to acknowledge real risk will affect the speed and extent
of urban expansion, and the pace of housing construction and farmrecapitalization. The effect
on rural lands is likely to be especially sharp. One of the most powerful demands in an
affluent society is for space. Congestion is one of the negative dimensions of urban life that
is most difficult to tolerate. Attempts to escape urban congestion have been driving forces in
the use of land around urban-industrial centers, and often in more remote rural and forested
regions. This demand for a rural life style has been fostered by easy credit and a defective
evaluation of risk. The corrective process will dampen this demand for nonfarm residential
and recreational uses of rural lands. It is unlikely to stop it, for reasons explored in the next
section.

THE SEPARATION AND RECOMBINATION OF HOME
AND WORKPLACE

The separation of where you live from where you earn your living is one of the great
transitional milestones in human history. The social fabric in developed industrial economies
is still dominated by agrarian behavior rules, social norms, and prescriptions for problem
solutions that reflect a presumed coincidence of the residence and the workplace.
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The industrial city involved a break in this connection. The growth of industrial labor forces
in the 18th and 19th centuries required massive rural to urban migration, and the new
migrants rarely owned their own homes. It had been presumed for two centuries that
industrial workers did not have the mind-set acquired by the owners of landed property. In
the Marxist creed, this presumption was incorporated into the definition of the working class:
they were not property owners. The hall-mark of the industrial city was the separation of
home and workplace.

A subsequent step in the evolution of urban-industrial life was the shift from rental to
owner-occupied housing. The typical worker or employee in the U.S. today does not own tools
nor have an ownership interest in the product or service produced, but home-ownership is the
norm. In 1980, 65.6 percent of households lived in owner-occupied homes. This percentage
slipped slightly in 1985, but with the entry of the baby-boom generation into the high
ownership years, "the overall ownership rate will inexorably rise towards 70 percent or higher"
(Diamond 1986).

The next step in separating the home from the workplace has been the move to the suburbs,
and beyond. This expression of the residential demand for space has been heavily weighted
with an associated demand for water, and for forests, or at least woodlands. Our cities
exploded.

Expansion of the area that can be classified as "urban" is not an adequate measure of the
resultant shift of rural land to urban uses. In terms of acres, the big impact of urbanization on
land use is through the conversion of agricultural and forest land to rural residential or
recreational use, at densities of settlement so low that the land is unlikely to be classified as
"urban" for many years, if ever. We now have a growing category of land use that is "nonfarm"
but also "nonurban."

Historically, and in many occupations, when a person worked has been intimately related to
where the person worked and lived. The concept of a "factory” or an "office" required the
concentration of labor and materials, enabling continuous production runs, and minimizing
transport time. This dictated a clustering of land around the factory or office site, and created
the commuting belt as the determinant of the spread and shape of cities.

Thistie between when work is done--the temporal dimension--and where it is done--the spatial
dimension--is now being relaxed. The revolution in communications and continued advances
in transport permit greater decentralization of many types of productive activities. This
enables residential amenities to play a larger role in determining where a labor force will live.

At the same time, the range of choices of when to work has been enlarged. The stereotyped
concepts of the work day and the work week are being altered. Work in many professions and
services can increasingly be done at a time most convenient for the worker, and at a location
of the worker’s choice. These changes alter fundamentally the determinants of rural land use,
both farm and forest. They have already eroded the boundaries of cities, and have introduced
demands for urban services into areas once considered distinctly rural.

Two transition streams in this growth in rural residential land use are converging. One is the
continuing expansion of the demand for second homes for seasonal use. The other is the
accelerating demand for second homes for uses that compete with or even supplant the uses
of the primary residence. In past usage, the term second home was largely a misnomer They
were not really homes, but safety-valves or escape hatches, to meliorate the congestion and



58 Minnesota’s Timber Supply: Perspectives and Analysis

frustration of city life or industrial jobs. Their distinguishing characteristic was a focus on
leisure. What is relatively new in rural nonfarm land uses is the conversion of seasonal use
into more nearly year-around use with an associated demand for year-around urban levels of
services.

An even more recent development is the appearance of rural residences that really are second
homes and whose location has been selected with both work and leisure in mind. This was
always a feature of the "stock-broker" or "banker" belts around large financial centers, notably
New York and Chicago in the U.S., and London, Paris, Zurich, or Geneva, in Europe. This
pattern is now expanding to include more than an occupational group with favorable working
hours. The modern second-home owner feels not only free to arrive at the urban office in
mid-morning, but can increasingly elect to work at home. An urban residence becomes a
convenience but not a necessity, even for those with "urban" jobs.

This transition in residential choice is accelerated by the growth of the service economy. The
combination of a residence and a place of employment is increasingly feasible for many types
of professional work. The computer age promises to expand this possibility. The "office in the
home" introduces an increasing element of choice in where to live and where to work. By
recombining the home and the workplace, the computer age and the information revolution
are having a marked influence on the demand for residential land in areas once thought to lie
outside conventional urban commuting belts.

_This greatly expands the potential for urban sprawl. Recent evidence from England suggests
that the second-home commuting belt around London, once defined by two hours of travel
time, is now expanding to include regions reachable with three hours of weekend travel (The
Economist, Aug. 13, 1988). By this standard major areas of rural farm and forested America
would be included in the residential belts of our principal cities.

WASTE DISPOSAL AS A LAND USE TYPE

Among the types of land use that have escalated in importance with growing urbanization are
toxic and hazardous waste disposal sites. Although sewage and garbage disposal problems are
as old as civilization, they have acquired new dimensions in the past half-century. While the
industrial era that began in the 1880’s was inducted as the age of steel, the one hundred years
ending in the 1980’s mark the triumph of the age of chemistry. One consequence is the
generation of waste materials that, both in quantity and degree of toxicity, are unlike any
wastes in the past.

Add to this the more easily dramatized but less ubiquitous problems of nuclear waste disposal
and the result is a witches’ brew of land use problems that date primarily from the Second
World War. In an exhaustive enumeration of land use problems in the 1930’s, the report of
a task force on land classification to the National Resources Planning Board did not even list
sites for waste disposal as a category of land use (National Resources Planning Board 1941).

The situation is dramatically reversed today. Measured in terms of public awareness and
citizen arousal, the search for waste disposal sites would probably rank at the top of any
current list of intractable land use problems facing public authorities.

This problem set is peculiarly relevant to forestry, since remoteness is perhaps the single most
important attribute of a potential site for hazardous waste disposal. Many of the sites that
have been proposed are in forested areas. Almost by definition, the more remote the site the
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less is likely to be known about soil and groundwater conditions, or about the ecological
consequences of specific types of toxicity.

We can predict with virtual certainty that foresters in the future will be drawn into the
controversy over waste disposal sites, and will be prominent among the custodians of an urban
culture’s preferred solution to the NIMBY problem - Not In My Backyard. Forest land
classification in terms of suitability for waste disposal seems assured as an addition to the
items included in the concept of multiple forest use. ‘

LIFE CYCLES OF CORPORATIONS, FARMS AND
INSTITUTIONS IN THE MIDDLE WEST

In the life cycle of corporations, many are now passing into the hands of the third or fourth
generation of owners. The grandchildren and great grandchildren have little direct tie to the
original founder and owners. Many of them have other things they want to do with the money
value of their stock, and want out. They are ripe for takeover bids.

Something like this is also happening in the Midwestern rural economy. Pioneering
great-grandparents may have been romantic characters but their grip on their
great-grandchildren is weakening. Current heirs are likely to sell out if a good opportunity
arises. The consolidation of corporations thus has a parallel in the consolidation of farms.
Both trends in the Middle West may be a reflection of the speed with which the region from
the Ohio-Pennsylvania border to the Rocky Mountains was settled.

The institutional structure in this region was largely put in place in about 75 years, from 1815
to 1890. State and local units of government, school districts, postal routes, railroads and road
systems, church congregations, bank service territories, and many more forms of the
institutional infrastructure date from this era. The closing of the frontier meant to Frederick
Jackson Turner the disappearance of free land and the blocking in of unsettled territories. It
was also a closing of a frontier of institution-building.

The creation of the basic institutional structure of the Middle West within the life span of an
individual meant that these institutions would age at about the same rate. They went up
together, and they are growing old together. This gives a cyclical character to many of the
problems of institutional reform and adjustment in the Middle West. The region is certainly
not homogenous, but it is united by the scope of its institutional history to a degree that sets
it apart from the rest of the United States. This history plays a major role in any attempt to
interpret trends in land tenure and land use in the area drained by the Mississippi and
Missouri rivers. '

This is especially true of the institutional structure supporting forest land uses. It was created
to reflect the era of railroads, not the era of superhighways and jet air transport. It was -
designed to serve a forestry sector that was focused on the production of timber, in an era in
which the rural population was overwhelmingly engaged in farming.

Today the rural population is predominantly nonfarm, and the demands on local institutions
by rural land uses are primarily urban in character. In major regions of the U.S. the forestry
sector is being managed under decision rules that reflect its primary status as a producer of
services, not goods.
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A new land classification is needed, setting out those areas in which the major purpose of
forestry is to serve residential, recreational, and amenity goals. These are associated with a
need for reform in the social, political, and economic structures of communities to support the
massive decentralization of cities that is now technically possible. The most rapidly expanding
sector in American forestry in the 21st century seems likely to be primarily in forestry as a
producer of services, and only secondarily in its role as a producer of timber.
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POTENTIAL IMPACTS OF NATIONAL AND
INTERNATIONAL TIMBER SUPPLY TRENDS
ON MINNESOTA’S TIMBER SUPPLY

Perry R. Hagenstein’

ABSTRACT. Minnesota timber producers face competition from other regions and from
Canada. Tight western softwood timber supplies mean higher timber prices, but these are
offset by innovations in the South and softwood lumber imports from Canada. Hardwood
producers face abundant supplies except for some high quality timber of selected species.
Minnesota’s timber producers must find market niches to compete with producers in other
regions.

INTRODUCTION

My task today is to comment on trends in competitive timber supplies and the factors that
affect them. Minnesota’s timber supplies and their use depend on competition from supplies
in other states and regions, as well as on the demands for timber for various uses.

Timber supplies and the demands on them are truly intertwined. As shown by the rapid
development of a waferboard industry in Minnesota, a large material inventory eventually
attracts capital and creates a demand for the material. The demand for timber in turn creates
a supply in the economic sense, that is, an offering to the market of a quantity of the material
at a price.

THE RELEVANT COMPETITION

Minnesota competes in markets for softwood and hardwood lumber, structural panels, and
woodpulp and paper, the three major primary wood uses. Its competition comes from all
regions of the United States and from Canada. Even production from other regions of the
world competes with that from Minnesota.

The most important indicator of timber supply trends is what is happening to timber prices.
Pressure on softwood timber supplies is reflected in the trend toward higher prices for
standing timber. Douglas-fir stumpage prices, for example, increased by about 3 percent per
year in real terms from 1962 to 1986, western hemlock prices by about 4 percent, and southern
pine prices by just under 1 percent. The Forest Service’s recently released South’s Fourth
Forest study projects continued stumpage price increases of about 2.5 percent annually for
both southern pine and Pacific Northwest softwoods over the next twenty-five years (U.S.
Forest Service 1988a). Some of the reasons for these price increases are supply-side factors.

1 President, Resources Issues, Inc., Box 44, Wayland, Massachusetts 01778.

Presented at Minnesota’s Timber Supply: Perspectives and Analysis Conference, Grand Rapids, MN, September
21-22, 1988.
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WESTERN TIMBER SUPPLIES

For one thing, the area of commercial timberland has gone down significantly over the past
two and a half decades (U.S. Forest Service 1988a). In the four northwest states of Montana,
Idaho, Oregon, and Washington, the timberland area has fallen by about 12 percent. Over 70
percent of the drop was on the National Forests. Most of this has been withdrawals of land
from timber harvests in establishing National Parks and Wilderness Areas. The loss of
timberland area in the South has been about 6 percent, due mainly to shifts of land out of
forest and into farming.

In addition to the wholesale shifts in land use that preclude any timber harvests, restrictions
on timber harvests on the western National Forests will have substantial impacts. One
observer says that the annual cut on National Forests in 15 to 20 years will be some 20-25
percent below the present cut of about 11 billion board feet (Wilkinson 1986). One factor is
probable additional shifts of timberland to other uses such as wilderness and parks. Another
is restrictions on timber harvests to meet "minimum management requirements" on the so-
called multiple-use National Forest timberland that is left after withdrawals for parks and
wilderness areas. For example, on the Gifford Pinchot National Forest in Washington, the
combined minimum management requirements for dispersion of logged areas, protection of
riparian zones, and protection of northern spotted owl, pine marten, pileated woodpecker, and
mountain goat habitat lead to an 11 percent reduction in the allowable timber sale volume
(U.S. Forest Service 1987).

A significant drop is also likely in timber harvests from forest industry lands in the Northwest.
One set of projections in 1980 forecast that timber harvests from forest industry lands west of
the Cascades in Oregon and Washington would be nearly 40 percent lower in the 1990s than
in the 1970s (Bruner and Hagenstein 1981). While some of the conditions on which that
projection were based changed as a result of the recession of the early 1980s, the basic
problem of high harvests relative to current ingrowth into merchantable timber sizes on these
lands continues.

The problem of likely falloffs in timber harvests on forest industry lands is not limited to the
Douglas-fir region. Two recent Forest Service studies say that harvests from timber industry
lands in Idaho and Montana cannot continue at current levels for more than a decade or so
(Flowers et al. 1987; LeVere et al. 1987). Continuing high rates of harvests from these lands
suggest that when the falloff comes in the next decade, it will be sharp.

The Forest Service now appears to be waffling on its earlier forecasts, saying that forecasts
of drops in harvests from industry lands in western Oregon and Washington may have been
overstated (U.S Forest Service 1988c). But my guess is that forest industry timber supplies
in the Northwest will be tight over the next decade or two and that a falloff in harvests from
industry lands is probable.

SOUTHERN TIMBER SUPPLIES

Softwood timber supplies in the South appear to be getting tighter, too. The Forest Service
forecasts increases in softwood timber supplies--the amount supplied to the market each
year--from the South over the next several decades. But the projected rate of increase in
timber supplies is slower than it has been in recent years (U.S. Forest Service 1988b). An
assumption behind these forecasts is that there will continue to be "major progress" in forestry
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in the South and in the assistance and education programs that have helped bring about past
improvements (U.S. Forest Service 1988b). This is a very strong assumption.

It means that timberland owners in the South will adopt those practices for which Forest
Service studies have shown some economic merit. The fact, however, is that many timberland
owners have not adopted these practices in the past. So, the important implication of the
assumption is that assistance and education programs will be more effective in the future in
convincing landowners to adopt forestry practices that they have been unwilling to adopt in
the past, even with such programs. Also, the availability of funding to expand these programs
is also questionable.

The increases in pine timber prices in the South have already brought about some changes
in the way timber isused. At one time, there were two major products--sawlogs and pulpwood.
Now, boltwood for chip-N-saw sawmills--with an in-between price--is also a major timber
product. The development of this new chip-and-saw technology was a response to the growing
price of sawtimber. Average stumpage prices for southern pine sawtimber have fallen by at
least a third since 1981 (Ulrich 1988). This fall has been due at least in part to the
development of the chip-N-saw sawmill. In view of this kind of technological response, I am
skeptical of reports that forecast more rapid timber price increases in the South than in the
past twenty-five years. *

Another change that is taking place is substitution of waferboard and oriented-strandboard
for structural plywood. This change, too, is driven by timber price increases. Why produce
southern pine plywood from timber that costs $0.70 per cubic foot on the stump when an
equivalent board can be made from southern pine pulpwood that costs only $0.20 per cubic
foot? I believe this difference in prices will lead to continued replacement of southern pine
plywood production with waferboard and oriented-strandboard, much of it also made from
southern pine. Neither lumber nor plywood from second-growth southern pine is inherently
attractive enough to support high timber prices.

SOFTWOOD LOG AND LUMBER EXPORTS

Softwood log and lumber exports, mainly to Pacific Rim countries, are a major market for
some timberland owners in the Pacific Northwest. While some owners are precluded from
the export market by both federal and state laws, the export market affects all of them, as
well as timber suppliers in the rest of the country, through its effect on timber prices.

Export markets have been very strong. The decline in the value of the U.S. dollar over the
past three years has been an important factor in the growing export market. But the long-term
outlook is also good because of our sizable softwood reserves, the growing markets in the Far
East, and the inherent attractiveness of western timber.

Japan is still the biggest market in the Far East. It accounted for 61 percent of the softwood
log exports and 84 percent of the softwood lumber exports to the Pacific Rim during the first
four months of this year. China took 24 percent and Korea took 14 percent of the softwood
log exports during this period. While these export markets fluctuate somewhat, the trend for
softwood lumber has been steadily upward (National Forest Products Association 1988).
Markets in Japan may be near their saturation point, but those in China and Korea are not
there yet.
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These export markets have a pronounced effect on timber prices. For one thing, restrictions
on the export of logs from federal timber have led to a two-tiered price system for timber.
Prices for export logs are substantially above the prices this timber would bring in domestic
markets, and this helps timber owners. In fact, domestic demand for softwood lumber is
down enough from last year so that timber prices would have fallen in the absence of the
strong export market.

CANADIAN TIMBER SUPPLIES

In 1986, Canada agreed to adjust provincial timber prices as a result of a countervailing duty
case brought by the United States. The agreement was that an initial 15percent excise tax on
softwood lumber exports to the United States would be replaced with increased stumpage
charges by the major provinces. Two of the four provinces have now responded with increased
stumpage prices. Despite this, softwood lumber exports to the U.S. have gone down only
modestly.

Part of the explanation for the small change is that U.S. lumber consumption is still at a very
high level, although lower than it was a year ago. The other part of the explanation is that
Canadian sawmill capacity, much of it in new mills, exceeds actual production (Adams et al.
1988). These mills need markets.

Over the long term, Canadian lumber producers face real limits on the economically available
timber resource. In the near term, however, they are likely to continue to push exports into
the U.S. market. This helps to hold down lumber prices for the American consumer and
timber prices for the American timberland owner. ’

HARDWOOD TIMBER SUPPLIES

Hardwood timber inventories continue to accumulate. The volume in the eastern United
States of hardwood sawtimber for major species groups is up by anywhere from 25 to 130
percent from 1970 to 1987. The area of forest land in most hardwood types is also up
somewhat. In light of these figures, Forest Service forecasts of lower hardwood stumpage
prices over the next three decades seem reasonable (U.S. Forest Service 1988b).

At the same time, prices for some hardwoods have been quite strong. For example, stumpage
prices of $400 to $500 per thousand board feet for red oak sawtimber are commonly quoted
in the Northeast today, although the average prices are lower. As usual, prices for hardwoods
vary widely, so that the median price for red oak stumpage in Massachusetts recently was five
times that of northern hardwoods stumpage. Hardwood prices by species are also subject to
wide changes, usually in relation to changes in furniture styles. So even high quality hardwood
timber at times can be a drag on the market.

The export market for high quality hardwood sawlogs, veneer logs, and lumber has been
strong for the past few years. Western Europe is still the largest market, but Pacific Rim
countries are growing in importance. The whole hardwood export market will continue to
be a good one for the eastern U.S. We have the largest volumes of temperate hardwoods in
the world and supplies of competing tropical hardwoods have been depleted.

But export markets for hardwoods, as well as important parts of the domestic market, are
choosy. Some species and qualities, those for which supplies are tight, bring high prices.
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Nevertheless, the growing volume of other hardwoods assures that prices for hardwood timber
overall will not increase rapidly.

PULPWOOD SUPPLIES

Supplies of both softwood and hardwood pulpwood, but especially hardwood, are plentiful.
This is shown by the relatively low prices paid for pulpwood timber throughout the country.
Where softwood supplies are somewhat tight, as in parts of the Southeast, softwood prices
are held down by the general availability of hardwoods and the substitution of hardwoods for
softwoods.

Two things limit the expansion of woodpulp production in parts of the country. In the West,
timber values are too high to justify using much roundwood for making woodpulp. Thus,
woodpulp production is generally limited to what can be made from lumber and plywood
residues. In parts of the East, water and air quality concerns practically preclude construction
of new "greenfield" pulp and paper mills. Thus, some of the nation’s hardwood inventory that
is otherwise suitable for making woodpulp will continue to be unmarketable.

A NEW CONCERN

In mid-September an Environmental Defense Fund representative told a congressional
committee that planting trees in the United States is a solution to "global warming." He said
that an additional 10 million acres of trees could absorb all of the carbon dioxide that will be
emitted by the new fossil fuel plants needed to meet additional electricity demands in the next
ten years.

This signals a move to view forests as part of the solution to a worldwide environmental
problem. Whatever the merits of the case, this could affect timber supplies sometime, in
some way. If trees are planted, and if they become available for harvesting sometime, they
will add to timber supplies. But, if the solution to global warming is seen as greatly increasing
timber inventories as a "carbon sink," this issue would work in the opposite direction.

This is an issue that could have a big effect on timber supplies and timber prices. But it is
likely to be one of those issues that will initially be confused by conflicting information, which
is sometimes used to support some predetermined position.

IMPLICATIONS FOR MINNESOTA

Rapidly rising timber prices indicate tight supplies and, more importantly for competing
suppliers, the potential for innovations. Minnesota has already capitalized on one such
instance when high prices for softwood veneer logs pointed the way to starting a
waferboard/OSB industry. What can be learned from price trends now that are relevant to
Minnesota’s timber supply situation?

First, western softwood timber prices will continue to trend upward because of tight supplies
and ready access to Pacific Rim markets. But, the softwood prices that are most relevant to
Minnesota are those in the South and Canada. Supplies from Canada and the South will
keep softwood timber prices in eastern areas from increasing rapidly. Waferboard/OSB will
continue to penetrate plywood markets, but production of these products in the South will
temper timber price increases.
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Second, hardwood timber supplies are increasing throughout the eastern United States.
Therefore, hardwood timber prices generally will not rise substantially. But, high quality
hardwood timber of some species is in short supply and prices for this kind of timber will
continue to be strong. Those timber producers who take time to learn and understand these
hardwood markets could reap some benefits.

Third, it takes time to accumulate a timber inventory that is large enough to attract new
investments in plant and equipment for new products. While the Minnesota’s timberland
area has fallen 12 percent in the past twenty-five years, softwood and hardwood timber
volumes have increased by 21 and 59 percent (U.S. Forest Service 1988a). Even though timber
inventories in other eastern states have also increased, Minnesota has the potential for
continuing to combine capital and brains in finding new markets for the growing timber
resource.
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THE CHARGE TO THE PANEL
LAND MANAGERS’ PERSPECTIVES

A Panel Discussion

INTRODUCTION
Tom Hoekstra! , Moderator

This panel will look at the timber supply issue from the land managers perspectives. You
might say that this is where the rubber hits the road--people that are going to be actually
producing the timber supply. You are going to hear five quite varied and interesting
perspectives on how land managers see timber supply. The panel members represent private
nonindustrial, large industrial land managers, and public land managers for the county, state
and federal ownerships. We have asked them to share their perspectives on what they see as
the major issues, opportunities adn problem areas.

1 Assistant Director, USDA Forest Service, North Central Forest Experiment Station, 1992 Folwell Avenue,
St. Paul, MN 55108.
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AN INDUSTRIAL
LAND MANAGER’S PERSPECTIVE

David J. Ohms?!

Potlatch Corporation owns and manages 312,000 acres of land in northeastern Minnesota. We
also procure over 750,000 cords of wood annually, of which, over 600,000 cords are aspen.
Therefore, we have a vested interest in timber supply and forest management in Minnesota.
Our jobs ultimately depend upon a stable and economical supply of timber.

From my perspective, there are three issues which I believe influence present forest
management and future timber supplies in Minnesota. They are:

1. Current forest inventory information.
2. Management and retention of commercial forest land.
3. Increased species utilization: "Using the Forest as it Grows."

First and foremost is the availability of reliable and current forest inventory information. The
forest industry and publicagencies are making important business and forestry decisions based
on the 1977 inventory, information that is eleven years old. Good decisions are hard to make
even with current inventory data. We recognize that the latest inventory information will be
available in 1990, but by then, many of the announced expansions will be reality. I hope we
don’t have to wait thirteen more years for an update. We must place high priority on updating
Minnesota’s forest inventory on a regular basis.

Second, the future timber supply is dependent upon intensive management of present stands,
and retention of the commercial forest land base. The single most important action we can
take to increase future wood supply, is to intensively manage present stands. Future aspen
growth and supply can nearly be doubled by harvesting the overmature stands we have in the
state.

This past decade we have lost an average of one township a year, or over 40,000 acres annually
to alternate uses such as agriculture or other special uses. This is exclusive of the Boundary
Waters Canoe Area. This acreage loss is significant when you consider the state’s total aspen
harvest of 1.6 million cords probably took place on roughly 80,000 acres last year.

How do we preserve the timberland base? Timberland tax policies are one area which can
provide incentives for industrial and nonindustrial private landowners to invest in forestry.
Tax policies such as the tree-growth tax law, and the reforestation tax credit need to be
maintained and strengthened.

Commercial forest land will be retained only when the long term benefits to society are
recognized. Benefits include not only the timber harvested, but the compatible management
of wildlife, water, and outdoor recreation opportunities.

! Woodlands Manager, Potlatch Corporation, P.O. Box 510, Cloquet, MN 55720.

Presented at Minnesota’s Timber Supply: Perspectives and Analysis Conference, Grand Rapids, MN, September
21-22, 1988.



