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Summary

Forecasts and projections of local and state economies are increasingly important information

inputs in state and local transportation systems planning and development. Globalization of all regional

economies means, however, that most forecasts and projections are quickly outdated by unanticipated

events originating outside regional and even national boundaries. A positive resolution of this problem

is provided by careful and knowledgeable use of scenarios of alternative economic futures for a state or

region of which any individual locality is an integral part.

To demonstrate the applicability of future scenarios construction and use, a series of three US

and international economic futures presented in this report are translated into corresponding state and

substate regional economic conditions facing transportation systems planners in Minnesota, the

Metropolitan Council Region and Upper Midwest states in three additional reports. In all of these

presentations, the 1988 and 1990 US Bureau of Labor Statistics (BLS) and the 1988 US Office of

Business Economics Regional Series (OBERS) projection series serve as the baseline scenario. High and

low economic activity scenarios are constructed that differ from the baseline scenario in their

transportation requirements.

State and regional baseline series corresponding to the US baseline series are presented in

subsequent reports in the Transportation and Economy Study report series. In this report, the baseline

series are extended from 1990 to 2000 for the most part. The forthcoming state and regional reports

in this study series extend the baseline projections to 2010.

The primary task of this report series is to provide conceptual and analytical frameworks and

data for (1) assessing the productivity of resource use in the transportation sector and (2) facilitating

transportation system adjustments to local and regional economic change. The report series provides a

regional data base showing likely changes in the volume and variety of commodity and passenger traffic

within a given region and between the region and the rest of the State and the rest of world. The

regional data also show present and prospective transportation expenditures for transportation services

and facilities.

This report starts with the most widely accepted US statistical series representing alternative

global and national futures that critically influence local and regional economies. It provides an overall

frame of reference and supporting data for the use current transportation origin-destination models to
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demonstrate the implications of state and regional shifts in population and economic activity for

transportation systems planning. It helps build an ongoing capability for monitoring changes in state

and regional economies and introducing these changes in shaping and evaluating of transportation

development priorities.

Alternative scenarios of US economic growth and change over the 20-year period from 1990 to

2010 are presented as overall frameworks for assessing the role of public infrastructure, particularly

transportation, in the state and regional economies of Minnesota, the Upper Midwest, and the individual

states in the Northern Transportation Corridor Region. Preparation and presentation of these scenarios

addresses an important objective of the overall study, namely, to provide an appropriate and timely

economic context for state and regional transportation infrastructure planning..

The driving force for the economic trends in the three BLS scenarios is the productivity of the

work force. Low growth correlates with low labor force productivity while high growth correlates with

high labor force productivity. Thus, in spite of the larger population, a larger percentage of the total

population is employed in the high growth scenario. It also has the smallest number unemployed.

Labor force productivity accounts for this difference.

Transportation requirements of US economic growth are illustrated for the 20 year period starting

in 1990. Purchases of transportation services in 1990 are estimated for (1) the intermediate demand,

i.e., producing, sectors and (2) the final demand sectors--personal consumption, business investment and

government purchases. Individual sector purchases in 1990 are compared with their corresponding

purchases in the projected growth period from 1990 to 2005. The findings show sharply differing

patterns of industry growth and accompanying transportation input requirements. Shifts in the

distribution of final product from personal consumption to private and public investment and exports also

result in changing requirements for particularl transportation services.

The commercially-operated transportation industries, namely, railroad transportation, local and

interurban passenger transportation, trucking and warehousing, water transportation, transportation by

air, pipleine transportation, and transportation services, produced $250 billion of services, valued in

1982 dollars (Table 1). The total commercial transportation bill, including private transportation, was

nealy $280 billion in 1990. Household spending for personally-owned transportation added another

$253 billion to the 1990 figures. In addition, state and local governments spent $46.5 billion on
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transportation infrastructure and related services in 1990. Thus. the total transportation-related bill,

exclusive of considerable non-commercial transportation in both the public and the private sectors of the

US economy not ordinarily reported, exceeded $580 billion (in 1982 dollars)--an estimate that is

equivalent to 14 percent of the gross national product in 1990.

Table 1 Comparison of transportation sector purchases and sales with gross
national product, US, 1990 and projectd 2000 (1982 $)

1990 2000 1990-00
Sector Total Relative Total Relative Total Annual

(bil.$) (pct.) (bil.$) (pct.) (bil.$) (pct.)

Gross national product 4155.8 100.0 5222.4 100.0 1066.6 2.3
Commercial transportation:

Industry output 265.4 6.4 341.4 6.5 76.0 2.6
Transportation sales 280.5 6.7 355.0 6.8 74.5 2.4

Non-commercial transportation:
Household purchases 253.1 6.1 316.8 6.1 63.7 2.3
State and local gov't 46.5 1.1 63.0 1.2 16.5 3.1

Total transportation outlays 580.1 14.0 734.8 14.1 154.7 2.4
Communication 131.0 3.2 183.6 3.5 52.6 3.4
Electric. gas, & san. serv. 234.0 5.6 278.8 5.3 44.8 1.8

The transportation sector of the "regulated industry" group, that includes the transportation,

communications, and public utilities industries, is the largest of the three. Its projections show

intermediate growth prospects for the 1990s, with aa annual rate of growth slightly above the GNP rate

of 2.3 percent. Also, the transportation sector is characterized by a gradual shift to commercial carriers

in commodity shipments. However, state and local government spending on transportation

infrastructure outside the direct play of market forces is the fastest growing sector with projected

annual growth of 3.4 percent.

Disbursements of transportation to intermediate and final markets for transportation are

summarized in Table 2 for each of the six transportation modes and the transportation services

industry. Total sales of transportation to intermediate markets and the industries engaged in producing

goods and services account for 58 percent of total sales--a ratio that is not expected to change in the

1990s despite shifts in transportation modes and carriers. The air transportation industry remains the

fastest growing segment of the transportation sector.



Table 2. Disbursement of specified transportation to intermediate and final markets, by
destination market, US, 1990 and 1990-2000 (1982 $)

1990 1990-00
Industry Total Inter- Industry Total Inter-

Industry Output Sales mediate Final Output Sales mediate Final
(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)

Transportation, only 265.4 280.5 163.4 117.1 76.0 74.5 43.2 31.3
Railroad transportation 36.2 39.9 27.4 12.5 6.2 11.1 7.2 3.9
Local & interurb pass. transit 14.2 19.2 9.0 10.2 2.4 4.5 2.4 2.1
Trucking and warehousing 93.9 104.4 73.6 30.8 22.2 27.3 19.5 7.8
Water transportation 29.0 32.7 20.2 12.5 5.3 9.1 5.4 3.7
Transportation by air 68.5 67.6 22.3 45.3 31.9 18.0 5.9 12.1
Pipelines, except natural gas 9.0 7.5 6.0 1.5 1.0 2.0 1.6 0.4
Transportation services 14.7 9.3 5.0 4.3 7.1 2.6 1.3 1.3
Communication 131.0 122.8 54.1 68.7 52.6 31.7 14.3 17.4
Electric, gas, & sanit services 234.0 315.0 216.6 98.4 44.8 79.9 57.4 22.5
Tran., comm., utilities 630.3 718.3 434.1 284.2 173.3 186.1 114.9 71.2

Disbursements of transportation to the different sectors of the US economy compare closely

with disbursements of the total commodity supply (Table 3). The transportation sector, for example,

accounts for 3.4 percent of all domestic commodity sales. It disbursed $163 billion of its total product

value--in constant 1982 dollars--to the domestic producing sectors by transporting intermediate

products for further processing. It also disbursed $31 billion of product value in transporting products

for foreign export. In each case, the transportation sector is defined by the commodity produced,

namely transportation and related services, rather than the industry to which it belongs.

Table 3. Disbursement of specified commodity supply to domestic and foreign markets, by destination
market, US, 1990 (1982 $)

Total Total Total Total Total Total
Domestic Inter- Dom Foreign Foreign Dom Inter- Dom For For

Industry Sales mediate Final Exports Imports Sales med Final Exp Imp
(bil.S) (bil.$) (bil.$) (bil.$) (bil.$) (pet.) (pct.) (pet.) (pct.) (pct.)

Total commodity sales 7289.6 3460.4 3829.2 630.3 -667.8 100.0 100.0 100.0 100.0 100.0
Agriculture, for., fisheries 181.6 164.6 17.0 23.7 -8.8 2.5 4.8 0.4 3.8 1.3
Mining 215.6 193.5 22.1 6.8 -105.4 3.0 5.6 0.6 1.1 15.8
Construction 421.7 84.9 336.8 0.3 0.0 5.8 2.5 8.8 0.0 0.0
Manufacturing 2289.8 1324.4 965.4 466.9 -562.2 31.4 38.3 25.2 74.1 84.2

Durables 1231.8 663.8 568.0 368.9 -385.4 16.9 19.2 14.8 58.5 57.7
Transport equip (exc motor) 109.6 22.4 87.2 41.6 -12.5 1.5 0.6 2.3 6.6 1.9
Motor vehicle & equipment 157.4 62.7 94.7 24.1 -81.0 2.2 1.8 2.5 3.8 12.1
Non durable 1060.8 663.3 397.5 98.1 -176.8 14.6 19.2 10.4 15.6 26.5
Petroleum and coal prod 173.5 109.6 63.9 12.9 -47.0 2.4 3.2 1.7 2.0 7.0

Tran., comm., public utilities 681.7 434.1 247.6 36.6 -9.4 9.4 12.5 6.5 5.8 1.4
Transportation 249.5 163.4 86.1 31.0 -4.1 3.4 4.7 2.2 4.9 0.6
Communication 118.0 54.1 63.9 4.8 0.0 1.6 1.6 1.7 0.8 0.0
Electric, gas, & sanitary serv 314.3 216.6 97.7 0.7 -5.3 4.3 6.3 2.6 0.1 0.8

Trade 938.2 276.2 662.0 46.3 20.6 12.9 8.0 17.3 7.3 -3.1
Fin., ins., real estate 908.1 401.1 507.0 28.4 -1.6 12.5 11.6 13.2 4.5 0.2
Private services 1219.8 547.4 672.4 21.0 -1.0 16.7 15.8 17.6 3.3 0.1
Government 433.4 34.3 399.1 0.3 0.0 5.9 1.9 10.4 0.0 0.0

The determining factor in the above-average growth of the transportation sector in the 1990s

is the large increase in commodity production for export markets, both foreign and domestic (in the

case of states and regions). Further improvements in labor productivity in the transportation sector

would reduce the total impact of rapidly expanding export markets.

Because transportation is a necessary, but not a sufficient condition, of economic growth, it
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lacks the urgency of concern that is expressed for other expenditures that directly enhance the success

of business enterprise in competitive global markets or the quality of life for the residents of a regional

community. Excessive public spending on transportation adds, however, to the costs of doing business

and competes with other forms of spending by households and governments, An overriding concern

affecting transportation spending, therefore, is its opportunity costs--the benefits lost from spending the

Nation's gross domestic product on transportation facilities and services.

Much of the existing transportation system was built to serve an economy that no longer exists.

Yet additions to this system are still largely based on current population distributions and concentrations

while the economic landscape is changing rapidly, especially in the transitional areas of regional

settlement systems. Grossly underused and overused transportation facilities, with consequent waste

of money and time of both providers and users, are the actual outcomes of ignoring the many indicators

of imminent changes in regional economic activity and its localization.

The accumulative effects of gradual decline are less noticed than the effects of rapid population

growth in planning for improved highways, new air terminals and other transportation facilities and

services. If each dollar of new infrastructure spending were matched by some fraction of a dollar of

reduction in infrastructure spending in the declining or less rapidly growing areas, the differential

requirements for transportation facilities and services in the different areas would become noticeable.

Opportunity costs--the opportunity lost of using given dollars in expenditures other than

transportation--of transportation expenditures in the public sector are high, in part, because of the lack

of vocal and influential constituencies to close transportation facilities when they are no longer neeeded.

The occurrence of highly vocal and influential constituencies for avoiding a fair distribution of the direct

costs of maintaining the Nation's transportation infrastrucuture, on the other hand, results in excessive

overall expenditures of the Nation's scarce financial resources.

Reducing or re-allocating overall spending on transportation systems development is inherently

difficult because of the different goals served by the different components of the transportation systems

serving individuals and communities. The commercial transportation sector accounts for only 35

percent of total transportation related spending while the non-commercial sector that serves the diverse

interests of households and state and local governments accounts for 65 percent of the total. In

addition to its direct costs to businesses, households and governments, transportation-related spending
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incurs huge social costs because of its damage to the environment.

Improving the economic efficiency and productivity of transportation services production and

delivery, both public and private, involves some understanding of the changing economic conditions

that establish the limits and options of domestic economic growth and development. The magnitude of

the US transportation bill, and its distribution by transportation mode, are addressed, therefore, under

alternative scenarios of US economic growth.

Three scenarios of US economic growth and change over the 20-year period from 1990 to 2010

are presented as an overall framework for assessing the role of public infrastructure, particularly

transportation, in the state and regional economies of Minnesota, the Upper Midwest Region.

Preparation and presentation of these scenarios addresses the purpose of the overall study by providing

an appropriate and timely economic context for state and regional transportation infrastructure

planning..

The discussion of the three scenarios and their implications for the preparation of corresponding

state and regional scenarios for use in transportation infrastructure planning is in two series: one

prepared in 1988 for the 10-year period from 1990 to 2000; the other prepared in 1990 for the 15-year

period from 1990 to 2005. They are presented under six topical headings: overview; gross national

product as final sales; gross national product as income; government receipts and expenditures;

transportation requirements of economic growth, and transportation and government.

Productivity of resource use depends on the levels of private and public investment. These, in

turn, depend upon the demand for products produced in US industries, production costs, and the

opportunities for profitable production by cost-reducing or market-expanding investment in new

equipment, facilities and resource use practices. Interest rates play an important part in the level, type

and timing of these investments. Interest rates, in turn, are affected by the US fiscal deficit and the

"crowding out" effects of financing this deficit from a limited US and global savings pool.

The growth in GNP per employee associated with an increase in private investment makes

possible export expansion and its rise as a proportion of total final sales. Improved productivity of US

export-producing industries and reduced demand for available savings to finance a federal fiscal deficit

sustains export expansion in competitive global markets. These, in turn, involve corresponding

reductions in the proportion of final sales for personal consumption and government, particularly military
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spending. Several military spending scenarios are reviewed, therefore, because of their critical

importance in the preparation of state and regional planning scenarios.

Military spending in the 2000 and 2005 "moderate" scenarios, listed as "baseline (BLS)", is set

at $246 billion and $274.1 billion, respectively, when converted to constant 1990 dollars (Table 4).

Slightly different accounting periods for tracking national defense spending are used in the baseline and

the deficit reducing and deficit increasing scenarios than in the five CBO scenarios and hence the

starting numbers are slightly different, but, nonetheless consistent. In the "preserve 1990 real

spending option", military spending is allowed to increase at the same rate as gross domestic product

(GDP) in the post-1995 period. In the "3% real reduction scenario through 1995", military spending

again tracks GDP in the post-1995 period. The current budget is used in the "1992 budget base force"

scenario. The two remaining scenarios show military spending at reduced levels reaching $275 billion

and $250 billion (in current dollars), respectively, by 1997 and thereafter the two scenarios track real

GDP.

Table 4 Total accumulated "peace dividend" from specified
spending option,US. 1991-2010 (1990 $)

Military Spending Option 1991-92 1993-00 2001-05

(bil.$) (bil.$) (bil.$)
Peak Cold War 34.7 69.4 6.9
3 % real reduction through 1995 41.5 572.4 402.8
1992 budget base force 41.5 867.9 680.7
Reduction to $275 bil 1997 41.5 1071.2 1062.5
Reduction to $250 bil 1997 41.5 1204.2 1195.7
Baseline (BLS) 26.9 365.0 414.9
Deficit reducing 61.8 898.3 1066.5
1990 Reagan-Bush baseline 0.0 0.0 0.0

An alternative set of scenarios is presented that addresses directly the effects of converting the

"peace dividend" into deficit reduction, with some part of the total allocated to state and local

governments for infrastructure repair and development. Again, the alternative scenarios for the

allocation of additional federal funds for infrastructure development are presented because of the

uncertainty of the timing and the level of available funding. Some understanding of the underlying

determinants of these allocations helps reduce this uncertainty as well as focus discussion on the

importance of the "peace dividend" to state and local governments in financing future infrastructure

development.

The deficit reducing scenario shows a "peace dividend" of $898.3 billion in the eight year period

from 1993 to 2000 and $1066.5 billion in the five year period from 2001 to 2005--nearly $2 trillion



over a 13-year period. Another $1430.2 billion would be added to this total in the next five year

period, thus resulting in a $3.4 trillion "peace dividend" by 2010--the target year for the Transportation

and Economy Study Project. The likelihood of reducing military spending and converting some part of

the "savings" into federal financing of state and local infrastructure development depends, in part, on

the stage of the general business cycle and the capacity of the US economy to absorb workers and

other resources displaced in the conversion from military to civilian production.

Finally, the role of government in affecting transportation expenditures is illustrated by (1) the

alternative scenarios for the use of the "peace dividend" in financing state and local infrastructure

spending and (2) the direct effects of the infrastructure spending on economic activity as measured in

industry output, employment, employee compensation and total value added. The long anticipated "peace

dividend" shown in Table 5 still eludes capture for deficit reduction and infrastructure development. It

can quickly convert to other forms of spending. It still serves as useful guide for the evaluation of

spending options.

Table 5. Difference in final sales between deficit reducing budget and 1990
Reagan-Bush budget, US, 1990-2005 (1982 $)

Final Sales Sector 1990 1992 1995 1997 2000 2005
(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)

Total 0.0 -17.8 -77.7 -74.9 -13.2 107.9
Personal consumption expenditures 0.0 -8.5 -44.0 -42.8 -0.3 53.3
Gross private investment 0.0 -4.1 -2.1 24.9 57.4 146.4
Net exports of goods and services 0.0 8.3 24.4 26.8 48.4 84.8

Exports 0.0 8.0 5.2 17.7 39.1 90.8
Imports 0.0 -0.3 -19.2 -9.2 -9.4 6.0

Government purchases 0.0 -13.5 -56.0 -83.8 -118.7 -176.7
National defense 0.0 -30.4 -71.2 -97.1 -134.3 -192.9
Non defense 0.0 0.0 11.7 11.8 12.5 13.4
State and local 0.0 8.5 3.3 1.4 3.1 2.8

State and local infrastructure expenditures generally include other public facilities besides

transportation. Public education also is viewed as an integral part of public infrastructure. In 1990,

state and local government education expenditures--elementary and secondary, post secondary, and

other education-related infrastructure--were more than 70 percent of total infrastructure expenditures,

These included highway, water and air transportation, transit and other transportation infrastructure as

well as electric power and gas utilities, water supply systems, other urban facilities and natural

resource-related infrastructureall in the public sector.

The education sector spending is disbursed more widely than transportation and other

infrastructure because of (1) the larger initial wage and salary payments that are converted into personal

consumption expenditures and (2) and the wide variety of direct procurement expenditures. The
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distinguishing characteristic of transportation and other infrastructure expenditures is their

concentration in the construction industry. The construction industry and related input suppliers are

initially the principal industry beneficiaries of an expansion in state and local infrastructure spending.

Federal government receipts were more than $1.1 trillion in 1990. Total receipts exceeded total

expenditures by $161.3 billion. Next to transfer payments national defense was the single largest

claimant of government receipts with $319.5 billion of expenditures for goods and services. National

defense spending amounted to 75.3 percent of the $424.2 billion of federal government direct

expenditures for goods and services. These expenditures accounted for 33.3 percent and 25.1 percent,

respectively, of total federal expenditures in 1990. Transfer payments of $509.1 billion were 40

percent of the total.

The 1990 projection series to 2005 show a reversal of the 1990 to 2000 trends back to

increases in total receipts, and particularly personal taxes and social insurance contributions, even

larger than the 1975-90 period.. Almost all of the projected increases in receipts in the three scenarios

for 2005 depend on corresponding increases in personal taxes.

Combined federal, state and local government expenditures continue to exceed combined total

receipts because of the continuing deficits of the federal government. The net difference between

receipts and expenditures widened from a $101.5 billion deficit in 1975 to a $195.1 billion deficit in

1990. This difference was projected at only a negative $4.9 billion in 2000. In the more recently

prepared projections to 2005, the difference widened to a negative $157.4 billion.

The increasing share of GNP received by federal, state and local governments is shown

numerically in Table 6. In 1975, combined government receipts were 30 percent of GNP. They

increased to 32.6 percent in 1990. They are projected to increase to 42 percent of GNP by 2010.

Because of the continuing federal budget deficit, combined government expenditures would be an even

larger share of GNP than combined government receipts.

Table 6. Total income base of government receipts and expenditures, by year and scenario, US,

1975, 1990 and projected 2000 and 2005
2000 2005

Category 1975 1990 Moderate Low Moderate High

Combined: (pet.) (pet.) (pet.) (pet.) (pet.) (pet.)
Receipts/Gross national product 30.0 32.6 31.2 42.1 42.0 40.1

Expenditures/Gross national product 37.5 37.3 31.3 44.5 44.7 42.6

Business taxes/National income 14.8 13.0 11.0 18.0 16.0 13.7

Personal taxes and ins./Personal income 22.0 26.0 26.6 31.5 33.2 32.7

Implicit in the federal government revenue projections is a balanced fiscal budget and gradual
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reduction in the $3-to-$4 trillion federal government debt. Transfer payments to persons and grants-in-

aid to state and local governments also show reversals over the two 15-year periods and the two

projection series. For example, a $275 billion increase (on top of the 1975-1990 increase of $140

billion) in federal transfer payments is projected for the 1990-2005 period in the "moderate" scenario.

State and local government receipts and expenditures parallel the changes and turnarounds in

federal government finances. Important differences occur, however, between state and local

governments and the federal government. State governments, particularly, depend on sales and other

indirect business taxes as much as personal income taxes.

High rates of US gross product growth, notably in the "deficit reducing" scenario, are

associated with underlying conditions for capital investment in productivity improving equipment,

facilities and production methods and practices. The federal budget deficit is lower in the "deficit

reducing" than the Reagan-Bush baseline projections. Thus the low interest rates maintained by

reduced competition for available savings to finance a much reduced federal budget deficit provides

additional incentives for long-term productivity improving investments.

Practical consequences of low interest rates and improved profitability of productivity improving

investments include export expansion. Prior to export expansion, a larger share of GNP is invested

rather than consumed by households. Thus personal consumption expenditures decline as a share of

total GNP.

Export expansion rests on a shift in current federal priorities from the present to the future. The

short-term opportunity cost of budget reducing measures in the federal government are high. If the

entire "peace dividend" were used to reduce the federal budget deficit, its contractionary consequences

would reduce GNP growth in the first five years. In the next five years, however, the earlier budget re-

allocations would begin to reap benefits in higher earnings for both labor and capital that would

gradually reduce the GNP gap from what it would have been without the deficit reductions.

Increases in final product sales in the deficit reducing budget are directed towards private

investment rather than personal consumption in the early 1990s. Analytical results show positive

linkages between increases in private investment and export expansion. An increase of $106.5 billion

in private investment is associated with a differential increase of $113.6 billion in exports and a

differential decline of $84.9 billion in imports during the 1990-2000 period. In the next 10-year period,

10



a differential increase in private investment of more than $1.4 trillion is associated with a differential

increase of nearly $900 billion in exports and nearly $500 billion in personal consumption expenditures.

Thus, the aggregate changes over the two 10-year period include the short-term income-reducing

effects of reduced military spending and the first years of the long-term productivity-increasing effects

of the shift from consumption to investment accompanying the reduction in military spending.

Transportation as a passive player in US economic growth nonetheless gains high marks in

affecting the direction and location of economic change. Inter-regional competition, by supporting

favorable economic and social environments for competitive business enterprise, is also encouraging

intra-regional cooperation among functional economic communities and their governments.

Government, especially state and local, is now an important player affecting all transportation decisions.

Federal, state and local outlays for transportation system improvements invariably involve changes in

the economic base of local economies and the competitive position of local business enterprises in

global markets.
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TRANSPORTATION AND THE ECONOMY. Part 1. ALTERNATIVE U.S. FUTURES
FOR TRANSPORTATION POLICY AND PLANNING

Wilbur Maki, Zenaida Huelgas, Jun Zhao and Doug Olson
University of Minnesota

Introduction

The focus of this report is state and local transportation policy and transportation systems planning.

It provides scenarios of alternative US economic futures based on published reports of federal agencies. It

is the first of four reports from the Transportation and Economy Study Project of the University of

Minnesota Transportation Studies Center.

Contributions of this report to the overall study objectives are included under "B. Projections of the

Future Economic Structure of the Region" in the study Work Plan. Specific tasks are to:

1 .Develop estimates of current and projected U. S. and global economic conditions affecting current
and future economic activities in the study region and its various sub regions.

2. Develop estimates of current and projected economic status of the study region and its sub
regions.

3. Analyze the consequences of selected scenarios of alternative economic futures, including a
baseline projection, for the study region and its sub regions.

4. Develop estimates of current and projected future demand for transportation facilities and
services in the study region and its sub regions for each of the alternative futures presented in Task
3.

5. Develop estimates of the current and future supply of transportation facilities and services in the
study region and its sub regions for each alternative future presented in Task 3.

6. Analyze the policy implications for State and Federal government for the alternative scenarios
developed in previous tasks. The implications should be developed for each state in the region.

In addition, this report addresses component C in the Work Plan, "Projection of Alternative

Transportation Systems Under Alternative Assumptions". Under component C, the first major task is the

use of the prescribed scenarios in projecting alternative futures for export trade between the Upper Midwest

and the rest of the world. This task is stated as follows:

Projection of the transportation system for three export-performance scenarios: (a) assuming no
change in the export-dependence of the region; and (b) assuming a fall in the value of the dollar and
thus a significant increase in export dependence; and (c) assuming a rise in the value of the dollar
and a significant increase in the export of technology-intensive commodities and services.
Particularly attention should be given in each case to the development associated with (1) the full
economic integration of the European Economic Community (EEC-92); (2) expansion of trade with
the Pacific Rim countries; and (3) the recent Free Trade Agreement with Canada.

This report addresses the first major task of component B. It provides the factual and conceptual



foundations for the remaining six tasks in the two components. A large part of the total effort therefore

addressed the building of this foundation as the economic context for transportation policy development

and transportation systems planning in the Upper Midwest Region.

The three remaining reports in this segment of the Transportation and Economy Study address

directly, all or part, of four of the six remaining tasks. These reports and their related tasks are listed as

follows:

Report 2, "Transportation and the Economy, Part 1. Minnesota", addresses Tasks 2, 3, 4 and 6. It
provides factual bases and a methodology for simulating alternative export trade scenarios for
Minnesota and its substate regions. It provides projections of of export trade performance under
the alternative future scenarios prepared by the U. S. Bureau of Labor Statistics and Data
Resources, but does not provide projections of the three export-performance scenarios listed in
component C.

Report 3, "Transportation and the Economy, Part 2. Upper Midwest", also addresses Tasks 2, 3, 4
and 6. It provides factual bases and a methodology for simulating alternative export trade scenarios
for the individual states in the Upper Midwest, but it does not provide projections of the three
export-performance scenarios.

Report 4, "Transportation and the Economy, Part 3. Northern Transportation Corridor", addresses
Tasks 2, 3, 4 and 6, but with reference to the 80 labor market areas in the 12 state Northern
Transportation Corridor. This report provides the broadest regional economic context for
representing the changing structure and spatial distribution of the economies of individual states and
substate regions in the Upper Midwest.

Thus, the four reports together address five of the six tasks under component B of the Work Plan.

Task 5 is not addressed. Nor is component C addressed fully by a presentation of the three export-

performance scenarios. The export-performance scenarios presented in the four reports relate to the three

BLS scenarios ("high", "low" and "moderate") and the two additional scenarios based on a Data Resources

(DRI) study of the effects of reduced military spending on the US economy. However, none of the

scenarios deal completely with the series of assumptions listed under component C of the Work Plan.

The primary task of this report series is to provide conceptual and analytical frameworks and data

for (1) assessing the productivity of resource use in the transportation sector and (2) facilitating

transportation system adjustments to local and regional economic change. The report series provides a

regional data base showing likely changes in the volume and variety of commodity and passenger traffic

within a given region and between the region and the rest of the State and the rest of world. The regional

data also show present and prospective transportation expenditures for transportation services and

facilities.

The accompanying documentation of changing global and national conditions affecting the the level
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and variety of traffic in a region can serve the transportation policy analyst and transportation systems

planner when questioned about the factual bases and underlying assumptions for the regional estimates and

projections. This documenation is available for an individual substate region--even a single county, the

State of Minnesota, the five-state Upper Midwest Region, and the Nation. The report series provides also a

consistent and comprehensive set of economic accounts for relating a changing US economy to the tasks of

state and regional transportation planning. It can serve similarly in other state and local infrastructure

planning.

The economic context for infrastructure spending is shaped by widely-held perceptions of present

economic conditions and their future trends. More frequently than not, state and local infrastructure

spending is guided by local community and business constituencies supporting local bridge, highway and

related improvements and construction. Constituences for closing highways and bridges are seldom, if

ever, organized and heard.

The economic environment for future transportation infrastructure spending is changing rapidly,

however. The federal spending-induced euphoria of the 1980s is being pushed aside by the deficit-reducing

imperatives of the 1990s. Individually, we now face the possibility of much greater economic austerity

than experienced in the 1980s. This austerity is manifested in lower personal consumption, higher private

investment in cost-reducing and productivity-improving technologies that spawn a continuing stream of

displaced workers from the attendant economic restructuring, higher state and local taxes, closer scrutiny

of all public spending, especially state and local, and greater net exports of goods and services that we

might have consumed locally if we followed the consumption patterns of the 1980s. State and local

economic constraints thus become increasingly important considerations in transportation policy and

planning in state and local governments.

The commercially-operated transportation industries, namely, railroad transportation, local and

interurban passenger transportation, trucking and warehousing, water transportation, transportation by air,

pipleine transportation, and transportation services, produced $250 billion of services in 1990, valued in

1982 dollars. Moving moving supplies to producers accounted for $163 billion of the total $280 billion

transportation purchases from both private and common carriers, while moving people and products for

final use and export accounted for the remainder. Household spending for personally-owned transportation

added another $253 billion to the 1990 figures. Finally, state and local governments spent $46 billion on
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transportation infrastructure and related services in 1990. Thus. the total transportation bill for the US

economy is at least $580 billion (in 1982 dollars)--an estimate that does not take into account much

additional private transportation that escapes statistical tabulation. Even then, the US transportation bill is

equivalent to 14 percent of the gross national product in 1990.

Because transportation is a necessary, but not a sufficient condition, of economic growth, it lacks

the urgency of concern that is expressed for other expenditures that directly enhance the success of

business enterprise in competitive global markets or the quality of life for the residents of a regional

community. Much of commercial transportation operates at levels that return revenues less than costs in

highly competitive local and regional markets. Non-commercial transportation provided by households and

government, including transportation infrastructure, accounts for 65 percent of total transportation outlays

in the US economy. Thus, nearly two-thirds of the transportation spending is determined by values outside

of competitive business enterprise.

Excessive spending on transportation adds, however, to the costs of doing business and competes

with other forms of spending by households and governments, An overriding concern affecting

transportation spending, therefore, is its opportunity costs--the benefits lost from spending the Nation's

gross domestic product on transportation facilities and services.

Reducing or re-allocating overall spending for transportation systems development is inherently

difficult because of the different and sometimes conflicting goals of each component of the transportation

systems serving individuals and communities. Improving the economic efficiency and productivity of

transportation services production and delivery also involves some understanding of the changing economic

conditions that establish the limits and options of domestic economic growth and development.

Great uncertainty is associated with almost any economic prediction in a rapidly changing global

economy, especially when it is done by projecting past trends. The magnitude of the US transportation bill,

and its distribution by transportation mode, are addressed, therefore, under alternative scenarios of US

economic growth. An alternative futures approach is introduced to provide a broadly acceptable range of

future limits and options in US economic growth.

Three scenarios of US economic growth and change over the 20-year period from 1990 to 2010 are

presented as an overall framework for assessing the role of public infrastructure, particularly transportation,

in the state and regional economies of Minnesota, the Upper Midwest Region. Preparation and presentation
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of these scenarios addresses the purpose of the overall study by providing an appropriate and timely

economic context for state and regional transportation infrastructure planning..

The discussion of the three scenarios and their implications for the preparation of corresponding

state and regional scenarios for use in transportation infrastructure planning is in two series: one prepared

in 1988 for the 10-year period from 1990 to 2000; the other prepared in 1990 for the 15-year period from

1990 to 2005. They are presented under six topical headings: overview; gross national product as final

sales; gross national product as income; government receipts and expenditures; transportation requirements

of economic growth, and transportation and government.

Overview

The three scenarios of US economic growth and change stem from the widely used and accepted

projections of the US Bureau of Labor Statistics. They provide a "moderate", or "medium", baseline

projection series and also, a "low" series and a "high" series for 2000 and 2005. The 2000 series are

projected from a 1988 base year (Fullerton, 1989). This work was completed in 1989. The 2005 series

are projected from a 1990 base year. This series was completed in 1991 (Saunders, 1991). The two sets

of three scenarios differ, therefore, because of base year differences. They differ also because of

underlying assumptions. These assumptions are central to the preparation and use of state and regional

projections and scenarios.

Differences in the assumptions pertain to total population and its underlying determinants--births,

deaths and migration. These differences are related to total population, the population 16 years of age and

older, total civilian labor force, total unemployed, and total civilian employment.

The "high" projection series for 2000 and the "moderate' and "high" projection series for 2005

incorporate higher levels of migration into the US than the three remaining projection series. More

important than the additional population due to migration is the large increase in the civilian labor force

attributed to higher labor force participation rates. However, the civilian labor force increases are generally

smaller for the two projection periods than the historical period.

Labor force participation rates--the numbers employed or seeking employment per 100 persons age

16 years and older--increased from less than 60 percent in 1975 to 64.5 percent in 1990. Projected rates

vary from 64.7 percent to 69.9 percent. The "moderate" rates are pegged midway between the two. They

show roughly two-thirds of the percentage growth experienced in the US in the preceding 15-year period.
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Labor force participation rates in Minnesota are among the highest in the US as a result of a highly

employable resident population. Also, the above-average job growth in Minnesota in the 1970s reduced the

proportion of the total population 16 years and older that was seeking work but was unable to find it.

The low unemployment rates of the late 1980s is characteristic of all but the "low" scenarios in the

BLS projection series. Low unemployment rates, coupled with high labor force participation rates, account

for increases in employment in the post-1990 period that would not otherwise occur with the low

population growth..

An important determinant of the reduced rates of growth in total employment in the post-1990

period is the declining birth rate starting in the early 1960s. The overall population increased about one

percent per year in the 1975-90 period. It is expected to increase at 0.7 percent per year over the 1990-

2000 period and 0.8 percent per year over the 1990-2005 period.

The two alternate scenarios for 2000 and 2005 are based on different assumptions for four of the

demographic indicators. The "low" scenario for 2000 assumes the same level of total population and the

population 16 years and older as the "moderate" scenario. However, the civilian labor force is smaller

because of lower labor force participation rates. Unemployment is higher because of the lower levels of

industry production and related labor requirements. Lower production levels result in correspondingly lower

levels of total employment.

Apparent in the 1990 to 2005 projection series is the small adjustment the newer series represent

over the earlier 1990 to 2000 projection series to account for changes in the last five years of the 15-year

projection period. Annual rates of change for the 15-year period are thus generally close to and slightly less

than the corresponding rates of change for the 10-year period.

The major assumptions affecting the BLS 1988 and 1990 aggregate projections of the US economy

apply, also, to the state and regional economies addressed in this report. These assumptions are listed,

first, as totals and averages of critical variables, like total population and its age distribution, federal

government purchases by government function and producing sector. This presentation is followed by

discussion of their percentage distributions among categories and annual rates of growth.

The population assumptions provide for more relaxed labor market prospects in the two projection

periods beyond 1990 than experienced in the 1980s. Further detail in the US projection series shows a

turn around in the labor force growth rates for two critical age groups--16 to 24 year old and 55 years and
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older-and, also, in ethnic groups (Table 1.1).

Table 1.1 Annual change in specified age and ethnic group, US, 1975-1990 and projected

1990-2000 and 1990-2005
Actual Projected Projected

Age or Ethnic Group 1975-90 1990-00 1990-05
percent percent percent

Total, 16 years and older 1.9 0.9 1.3
16 to 24 year old -0.4 -0.4 0.8
25 to 54 year old 3.0 1.1 1.1
55 years and older 0.5 1.0 2.4
White 1.7 0.7 1.1
Black 2.5 1.5 1.9
Asian and other 6.2 3.5 3.8
Hispanic 5.9 3.5 3.8

The more recent projections thus incorporate lower levels of migration than in the earlier projections

prepared in 1988 and the actual 1975-90 rates. Also, the projected growth in the 25 to 54 year old age

group--the remuneratively employed group-is less than 40 percent of the actual 1975-90 rate. However, a

sharp turn around is projected for the 16 to 24 year old and those 55 years and older. Thus, local labor

markets in the 1990s and beyond will face reduced rates of growth (without increases in in-migration), but

with larger increases in the youngest and oldest age classes in the last five years of the projection period

than in the 1990s.

Changes in the sources of population growth affect the size of the total labor force and its

composition. They also affect the productivity of labor and the rate of growth in gross national product.

The gross national product increased by nearly $1.5 trillion (in constant 1982 dollars), or 2.9

percent per year, from 1975 to 1990. The "moderate" scenarios shows a $1.7 trillion or 2.3 percent per

year, increase from 1990 to 2005. More than 72 percent of the earlier increase is attributed to an increase

in total employment (Table 2.1). Less than 28 percent is attributed to an increase in real GNP per

employee. In the 1990 to 2005 period the contribution of total employment will decline while the

contribution of real GNP per employee is projected to increase by more than 50 percent.

Table 2.1. Growth sources for industry output., US. 1975-1990 and projected 1990-2005
1975-90 1990-05

Growth Source Annual Share Annual Share
percent

Employment 2.1 72 1.3 57

Real GNP per Employee 0.8 28 1.0 43
Total 2.9 100 2.3 100

The high GNP per employee in the "high" scenario is associated with a higher proportion of final

sales for private investment and exports and a lower proportion of final sales for personal consumption and

government purchases than in the "low" and "moderate" scenarios. More than $1 trillion in GNP,

moreover, separates the "low" from the "high" scenario in each of the two projection periods. However,
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federal and state tax rates remain at the same levels in all three scenarios.

The driving force for the economic growth in the three BLS scenarios is the productivity of the work

force. Low growth correlates with low labor force productivity while high growth correlates with high labor

force productivity. Thus, in spite of the larger population, a larger percentage of the total population is

employed in the high growth scenario. It also has the smallest number unemployed. Labor force

productivity accounts for this difference.

Productivity of resource use depends on the levels of private and public investment. These, in turn,

depend upon the demand for products produced in US industries, production costs, and the opportunities

for profitable production by cost-reducing or market-expanding investment in new equipment, facilities and

resource use practices. Interest rates play an important part in the level, type and timing of these

investments. Interest rates, in turn, are affected by the US fiscal deficit and the "crowding out" effects of

financing this deficit from a limited US and global savings pool.

The growth in GNP per employee associated with an increase in private investment makes possible

export expansion and its rise as a proportion of total final sales. Improved productivity of US export-

producing industries and reduced demand for available savings to finance a federal fiscal deficit sustains

export expansion in competitive global markets. These, in turn, involve corresponding reductions in the

proportion of final sales for personal consumption and government, particularly military spending. Several

military spending scenarios are reviewed, therefore, because of their critical importance in the preparation of

state and regional planning scenarios.

Gross National Product as Final Sales

Gross national product (as it is still presented in the BLS projection series prepared in 1990) is a

measure of aggregate economic activity. It is regularly monitored for its indications of recession and

recovery. Its domestic counterparts--state gross product and regional gross product--are used as summary

measures of state and regional economic well-being. The gross national product accounts provide the

reference series for the preparation and use of the corresponding state and regional accounts.

The gross national product is measured in two ways: by the product produced and by the income

payments its production generate. Only final sales and not sales of intermediate product to domestic

producing sectors are included in this GNP measure. While intermediate product markets are the fastest

growing segments of the US product markets and account for a large part of the demand for transportation
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services, their contributions to gross national product are measured in final sales to households, businesses

(for capital formation), government agencies and exports.

Total final sales

The final sales of GNP are presented in the National Income and Product Accounts (NIPA) by

purchasing sector: personal consumption expenditures of households; gross private capital formation and

inventory change of businesses, that is, private investment; government purchases; and exports and

imports (Table 3.1). A Gross National Product (GNP) of $5.2 trillion in 2000 is nearly double the $2.7

trillion GNP in 1975. Moreover, the GNP projections differ by more than $1 trillion between the "low" and

the "high" scenario in both 2000 and 2005. Personal consumption expenditures (PCE) of $3.4 trillion in

2000 are double the PCE of $1.7 trillion in 1975. Actual and projected PCE levels are three to four times

the next largest category--government purchases. Corresponding product and income accounts for a 1985

base year are available for each state and region from the University of Minnesota IMPLAN regional

modeling system and are presented in the Transportation and Economy Study reports for Minnesota and the

Upper Midwest.

Table 3.1. Final sales of gross national product (in 1982 dollars) to specified sector, US,
1975-1990 and projected 1990-2005

2000 --- 2005-
Category 1975 1990 Low Mod High Low Mod High

(bil.S) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)
Gross National Product 2695.0 4155.8 4771.9 5222.4 5840.4 5223.6 5842.6 6365.7
Personal consumption 1711.9 2682.2 3087.7 3356.5 3592.6 3456.9 3757.3 4133.9
Investment 383.3 690.3 893.0 956.2 1207.3 883.7 1024.9 1154.1
Government 581.0 820.8 802.3 858.9 962.8 916.4 999.7 1069.4
Exports 259.7 630.3 776.3 879.9 1116.1 1110.5 1217.0 1351.4
Imports -240.8 -667.8 -787.5 -829.1 -1038.5 -1143.9 -1156.3 -1343.1
Net foreign trade 18.8 -37.5 -11.2 50.8 77.6 -33.4 60.7 8.3

Changes in the importance of GNP final sales to the major economic sectors is presented in Table

3.2 by their percentage distributions. Readily apparant are the large changes in investment and government

purchases--one increasing and the decreasing in importance--and the small changes in net foreign trade

balances. However, exports and imports separately show the largest changes in GNP distributions.

Increasing regional specialization and interregional competition are the hallmarks of the emerging global

economy of the twenty-first century.



Table 3.2. Share of gross national product purchased by specified sector, US, 1975-1990
and projected 1990-2005

S 2000 -- 2005 -

Category 1975 1990 Low Mod High Low Mod High
(pct.) (pct.) (pct.) (pct.) (pct.) (pct.) (pet.) (pct.)

Gross National Product 100 100 100 100 100 100 100 100
Personal consumption 63.5 64.5 64.7 64.3 61.5 66.2 64.3 64.9
Investment 14.2 16.6 18.7 18.3 20.7 16.9 17.5 18.1
Government 21.6 19.8 16.8 16.4 16.5 17.5 17.1 16.8
Exports 9.6 15.2 16.3 16.8 19.1 21.3 20.8 21.2
Imports -8.9 -16.1 -16.5 -15.9 -17.8 -21.9 -19.8 -21.1
Net foreign trade 0.7 -0.9 -0.2 1.0 1.3 -0.6 1.0 0.1

The total projected change in GNP from 1990 to 2005 is larger the actual change of the preceding

15 year period from 1975 to 1990--$1.7 billion compared with $1.5 billion. Similarly, the remaining final

sales sectors, except government, are larger in the projected period than the historical period. When total

change is converted to annual rates of change, as summarized in Table 3.3, the comparisons change. The

projected rates of change are generally less than the actual rates of change. Among the generally lower

rates, however, exports, imports and private investment are consistently above average and government

purchases of are consistently below average.

Table 3.3 Annual rate of change in final sales of real gross national product to specified sector,
US. 1975-1990 and projected 1990-2005

-- 1990-00 - - 1990-05 -

Category 1975-90 Low Mod High Low Mod High
(pct.) (pct.) (pet.) (pct.) (pet.) (pct.) (pct.)

Gross National Product 2.9 1.4 2.3 3.5 1.5 2.3 2.9
Personal consumption 3.0 1.4 2.3 3.0 1.7 2.3 2.9
Investment 4.0 2.6 3.3 5.7 1.7 2.7 3.5
Government 2.3 -0.2 0.5 1.6 0.7 1.3 1.8
Exports 6.1 2.1 3.4 5.9 3.8 4.5 5.2
Imports 7.0 1.7 2.2 4.5 3.7 3.7 4.8

The reduced rates of growth in government purchases stem entirely from the even larger projected

reductions in military spending. The post-1990 period is marked, therefore, by a slowing down of all rates

of growth and a restructuring of final sales within the context of a general decline in the rate of economic

growth.

Personal consumption expenditures

Personal consumption expenditures (PCE) is the first of the four final domestic product sales

accounts for the US (with corresponding accounts presented for Minnesota and the Upper Midwest in late

reports). These accounts are summarized under three major categories--durables, nondurables and services.

However, both of the BLS projection series regroup the 80 plus PCE categories into seven groups. Most

rapidly increasing categories in the two projection periods are (1) food clothing and other nondurables and

(2) other services. Motor vehicles and parts was the most rapidly increasing category in the 1975-90

periodic, but its importance is expected to decline in the 1990s due, in part, to rapidly rising costs of
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essential private services, like health care, and the rising demand for other durable goods that are

demographically linked to changing life styles. Also. energy use is likely to decline due to the success of

energy conservation efforts and the higher prices for energy resources.

Private investment

Private investment, except for business inventories, is made up of residential investment in single-

family and multiple-family dwellings and non-residential investment in commercial, industrial and

governmental structures and equipment. Private investment demand for durable goods manufacturing is

extremely important to the Minnesota economy with its disproportionately high dependence on durable

goods manufacturing in its economic base.

Growth in private investment was one-third greater than personal consumption expenditures in the

1975-90 period. It was less than one-fourth of the amount of personal consumption spending. It is

expected to increase in importance in the 1990s in each of the three scenarios in the two projection

periods. The largest increases are projected for the business fixed investment category that includes

business structures and equipment. This category accounts for most of the productivity-improving

investment that has to its advantage a short recovery period for a large part of private business outlays

and, therefore, a greater degree of immunity from high interest rates than the productivity-increasing

investments with long recovery periods.

Government purchases

Government purchases increased from $581 billion in 1975 to $828.8 billion in 1990 (in 1982

dollars). Because this rate of increase was lower than the rate in increase in GNP, the share of GNP

received by government purchases dropped from 21.6 percent to 19.8 percent in the 15 year period. It is

expected to increase slightly to $852.9 billion in 2000. The much higher level of $999.7 billion in 2005 is

accompanied by federal budgets in each of the scenarios.

State and local government share of government purchases is projected to increase from 58.1

percent in 1990 to 67.1 percent in 2005 in the :moderate" scenario, while the national defense share is

projected to drop from 31.6 percent to 21.6 percent A slight increase in the federal non defense share is

projected for both 2000 and 2005 in the "moderate" scenario. Further adjustments in the "low" and "high"

scenarios are presented in the discussion of government receipts and expenditures.

Sharply reduced spending in military procurment accounts for the decline in government share of
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GNP final sales. Deficit reduction is one use of the savings from sharply reduced military spending. The

total military force level is down from 2.1 million in 1975 and, also, in 1990 to 1.7 million in the

"moderate" 2000 and 2005 projections, with a range of 1.6 to 1.8 in the "low" and "high" projections,

respectively. Further adjustments in these two assumptions are discussed in the next section of this report.

In 1990, the total military force was less than one percent of the labor force. Total unemployment, on a

person count basis, was down from 7.9 percent in 1975 to 5.5 percent in 1990

Another use of savings from military spending cutbacks, as noted earlier, is in rebuilding and

improving the existing infrastructure of trade and commerce--transportation and communications systems,

skills development and on-the-job training, and the many other privately and publicly supported activities

shared by all businesses in varying degree that improve the capacity of export-producing businesses

particularly to compete successfully in regional and global markets.

Exports

Sharp increases in commodity exports are projected for all scenarios. The value of all exports of

goods and services is projected to increase from $630 billion in 1990 to nearly $880 billion in 2000 and

over $1.2 trillion in 2005 in the "medium" or "moderate" scenarios (Table 3.4). Services, the largest single

category in 1990, is projected to increase from $206 billion in 1990 to $233 billion in 2000 and $340 illion

in 2005. Capital goods exports, the next largest category, is projected to increase from $200 billion in

1990 to $322 billion in 2000 and $479 billion in 2005.

Table 3.4.. Total exports of specified commodities (1982$), by year and scenario, US,
1990 and projected 2000 and 2005

- 2000 --- 2005 -
Category 1975 1990 Low Mod High Low Mod High

(bil.S) (bil.$) (bil.S) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)
Exports of goods and services 259.8 630.3 776.3 879.9 1116.1 1110.5 1217 1351.4
Foods, feeds and beverages 20.1 37.8 46.2 49.9 62.4 47.7 51.5 58.6
Industrial supplies and materials 43.7 96 126.9 129.5 175.9 155.5 158.2 184.6

Capital goods 62.7 199.7 267.8 321.6 408.9 423.3 478.6 528.3
Automobiles and parts 23.4 30.7 43.4 49.4 57.8 39.9 46.1 50.9
Consumer and other goods 21.8 60.2 81.6 96.2 123.4 122.3 137.3 152.8
Services 88.1 205.9 210.4 233.3 287.6 321.8 345.3 376.2

In the "moderate" scenarios, the export GNP share increases from the 15.2 percent base to 16.8

percent in 2000 and 20.8 percent in 2005. Within the exports sector, capital goods and consumer goods

together increase from 41 percent of total exports in 1990 to 47 percent in 2000 and 52 percent in 2005

(Table 3.5). Services, on the other hand, show a delining export share until 2000. By 2005, the three

increasing categories would account for 80 percent of total exports. The remaining three categories would

drop from 26 percent of total exports in 1990 to 20 percent in 2005..
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Table 3.5 Total exports share of specified commodities, by year and scenario, US,
1990 and projected 2000 and 2005

- 2000 - - 2005-
Category 1975 1990 Low Mod High Low Mod High

(pet.) (pet.) (pct.) (pet.) (pct.) (pet.) (pet.) (pct.)
Exports of goods and services 100 100 100 100 100 100 100 100
Foods, feeds and beverages 7.7 6.0 6.0 5.7 5.6 4.3 4.2 4.3
Industrial supplies and materials 16.8 15.2 16.3 14.7 15.8 14.0 13.0 13.7
Capital goods 24.1 31.7 34.5 36.5 36.6 38.1 39.3 39.1
Automobiles and parts 9.0 4.9 5.6 5.6 5.2 3.6 3.8 3.8
Consumer and other goods 8.4 9.6 10.5 10.9 11.1 11.0 11.3 11.3
Services 33.9 32.7 27.1 26.5 25.8 29.0 28.4 27.8

Differential rates of growth in US exports, summarized in Table 3.6, are market-driven indicators of

the changing patterns of domestic and foreign trade. Exports of foods, feed and beverages, along with

industrial supplies and materials, are consistently below average in annual rates of growth. Exports of

automobiles and parts are higher in the earlier than the later projections, indicating a change for the worse

in the long-term market outlook for this commodity group. Capital goods, however, retain high growth

rates in both projection series.

Table 3.6 Annul rates of change in constant dollar exports of specified commodities, by
year and scenario. US. 1990 and oroiected 2000 and 2005

--- 1990-00 - - 1990-05 -
Category 1975-90 Low Mod High Low Mod High

(pct.) (pct.) (pct.) (pet.) (pct.) (pet.) (pet.)
Exports of goods and services 6.1 2.1 3.4 5.9 3.8 4.5 5.2
Foods, feeds and beverages 4.3 2.0 2.8 5.1 1.6 2.1 3.0
Industrial supplies and materials 5.4 2.8 3.0 6.2 3.3 3.4 4.5
Capital goods 8.0 3.0 4.9 7.4 5.1 6.0 6.7
Automobiles and parts 1.8 3.5 4.9 6.5 1.8 2.7 3.4
Consumer and other goods 7.0 3.1 4.8 7.4 4.8 5.7 6.4
Services 5.8 0.2 1.3 3.4 3.0 3.5 4.1

Thus, four export categories listed in Table 3.6 decline in export share, although they increase in

total value. The largest growth in exports and export market share is projected for the industry groups that

share and above-average concentration in Minnesota. The importance of these industry groups in the

Minnesota economy and the economies of the Upper Midwest Region and the Northern Transportation

Corridor Region is discussed further under industry employment and output.

Imports

Imports of goods and sevices from other countries parallel the growth of exports, increasing from

$241 billion in 1975 to $668 billion in 1990 (in constant 1982 dollars). Their relative value increased from

8.9 percent of GNP to 16.1 percent of GNP. By 2005, total imports reach nearly $1.2 trillion in the

"moderate" scenario or 20 percent of GNP (Table 3.7). They exceed $1.3 trillion in the "high" scenario.
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Table 3.7 Total imports of specified commodities (1982$), by year and scenario, US,
1990 and projected 2000 and 2005

- 2000 - - 2005-
Category 1975 1990 Low Mod High Low Mod High

(bil(bil.bil.) ) (bil. ) (bil.) (bil.S) (bil.$) (bil.$) (bil.$)
Imports ofgoods and services 240.8 667.8 787.5 829.0 1038.5 1143.9 1156.3 1343.1
Foods, feeds and beverages 14.6 25.2 20.1 23.1 27.7 26.8 27.7 31.8
ndustrial supplies and materials 38.3 73.5 91.3 102.3 112.8 101.9 105.2 114.6

Petroleum 75.2 95.1 126.3 144.4 174.8 144.8 150.2 177.3
Capital goods 38.3 156.6 135.4 151.1 204.4 278.8 283.5 331
Automobiles and parts 23.1 64.2 49.1 78.2 100.0 80.1 88.8 108.2
Consumer and other goods 23.1 103.9 162.7 118.5 164.9 203.7 190.5 231.9
Services 28.2 149.3 202.7 211.4 253.9 307.8 310.4 348.3

The import mix in dollars changed sharply from industrial supplies and petroleum to capital goods.

consumer and other goods, and services. In 1975, the two import groups accounted for 47.1 percent and

37.2 percent, respectively, of total GNP (Table 3.8). By 1990, the two percentages were 25.2 and 61.5,

respectively. In part, the shifts in import were due to corresponding shifts in commodity prices relative to

high-value product prices, but they were also due to the changing structure of US industry and import

regulations, The two trends continue in the projected series, with the first falling to 22 percent of GNP and

second increasing to 68 percent of GNP.

Table 3.8 Total imports share of specified commodities, by year and scenario, US,
1990 and projected 2000 and 2005

- 2000 - --- 2005 -
Category 1975 1990 Low Mod High Low Mod High

(pct.) (pct.) (pet.) (pct.) (pct.) (pet.) (pet.) (pet.)
Imports of goods and services 100 100 100 100 100 100 100 100
Foods, feeds and beverages 6.1 3.8 2.6 2.8 2.7 2.3 2.4 2.4
Industrial supplies and materials 15.9 11.0 11.6 12.3 10.9 8.9 9.1 8.5
Petroleum 31.2 14.2 16.0 17.4 16.8 12.7 13.0 13.2
Capital goods 15.9 23.5 17.2 18.2 19.7 24.4 24.5 24.6
Automobiles and parts 9.6 9.6 6.2 9.4 9.6 7.0 7.7 8.1
Consumer and other goods 9.6 15.6 20.7 14.3 15.9 17.8 16.5 17.3
Services 11.7 22.4 25.7 25.5 24.4 26.9 26.8 25.9

Differentially changing annual growth rates for the indivdual import groups also show the changing

product demands of the emerging global economy and its international trade implications. In the earlier set

of commodity export projections prepared in 1988, imports grew at a 2.2 percent annual rate while

industrial supplies and materials amd petroleum imports grew annually by 3.4 percent and 4.3 percent,

respectively.

The 1990 projections show imports growing at 3.7 percent--more than 70 percent higher than the

earlier projections. Capital goods, consumer and other goods, and services all grow at above-average rates-

-the opposite of the earlier projections, except for services.
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Table 3.9 Annul rates of change in constant dollar imports of specified commodities, by
year and scenario, US, 1990 and projected 2000 and 2005

-- 1990-00- - 1990-05 -

Category 1975-90 Low Mod High Low Mod High
(pct.) (pct.) (pct.) (pct.) (pct.) (pct.) (pct.)

Imports of goods and services 7.0 1.7 2.2 4.5 3.7 3.7 4.8
Foods, feeds and beverages 3.7 -2.2 -0.9 1.0 0.4 0.6 1.6
Industrial supplies and materials 4.4 2.2 3.4 4.4 2.2 2.4 3.0
Petroleum 1.6 2.9 4.3 6.3 2.8 3.1 4.2
Capital goods 9.8 -1.4 -0.4 2.7 3.9 4.0 5.1
Automobiles and parts 7.1 -2.6 2.0 4.5 1.5 2.2 3.5
Consumer and other goods 10.5 4.6 1.3 4.7 4.6 4.1 5.5
Services 11.8 3.1 3.5 5.5 4.9 5.0 5.8

Commodity imports are projected to increase less rapidly than commodity exports. The US

domestic market for imported goods is projected to grow less rapidly than the export markets for capital

goods and services produced in the US. Thus, the projections to 2000 and 2005 show positive net exports

for both the "moderate" and the "high" scenarios (Table 3.10). The largest positive net exports are

projected for capital goods, industrial supplies and materials, services, and foods, feeds and beverages.

Imported petroleum, consumer and other goods, and automobiles and parts continue their well-established

patterns of exceeding exports by large margins, as shown below (in billions of 1982 dollars):

Table 3.10 Net exports (1982 S) of specified commodities, by year and scenario, US,
1990 and projected 2000 and 2005

2000 2005
Commodity Group 1990 Low Mod High Low Mod High

(bil.$) (bil.$) (bil.S) (bil.$) (bil.$) (bil.$) (bil.$)
Net exports -37.5 -11.2 50.9 77.6 -33.4 60.7 8.3
Foods, feeds and beverages 12.6 26.1 26.8 34.7 20.9 23.8 26.8
Industrial supplies and materials 22.5 35.6 27.2 63.1 53.6 53.0 70.0
Petroleum -95.1 -126.3 -144.4 -174.8 -144.8 -150.2 -177.3
Capital goods 43.1 132.4 170.5 204.5 144.5 195.1 197.3
Automobiles and parts -33.5 -5.7 -28.8 -42.2 -40.2 -42.7 -57.3
Consumer and other goods -43.7 -81.1 -22.3 -41.5 -81.4 -53.2 -79.1
Services 56.6 7.7 21.9 33.7 14.0 34.9 27.9

The wide range between the "low" and the "high" scenarios in net exports by 2005 (of more $100

billion in 1982 dollars) points to the importance of the assumptions used in making the projections. A

larger employed labor force and greater output per worker account for the higher levels of exports. Higher

personal income levels, on the other hand, lead to an increase in imports of goods and services if domestic

producers are unable to compete with their foreign counterparts on product price and quality.

Thus, export sales differ by wide margins in the "low" and the "high" scenarios. Export sales

increased by $376 billion in constant 1982 dollars from 1975 to 1990. They are projected to increase from

$480 billion in the "low" scenario to $721 billion in the "high" scenario. With both extremes, the projected

increases for the 1990 to 2005 period are proportionally much larger than the projected increases for the

1990 to 2000 period. However, annual growth in exports remains smaller than in the 1975-90 period for

both scenarios in the two projection periods.
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Imports into the US from other countries exceeded exports by $5.6 billion between 1975 and 1990.

Nonetheless, a positive export balance is projected for each of the three scenarios in the two projection

periods. Thus, the annual increases in import purchases by US households, businesses and government s

are reduced even more sharply than exports from US producing sectors in the two projection periods.

The large and dramatic shifts to exports projected for the 15-year period from 1990 to 2005 signals

a corresponding shift in the same exports of individual regional economies. Important potential beneficiaries

are the export-producing industries located in Minnesota, the Upper Midwest and the Northern

Transportation Corridor.

Much of the improved export outlook depends on interest rates low enough to warrant long-term

private and public investment in productivity-improving and cost-reducing facilities, equipment, and skills

development. The bottom line on interest rates is the federal deficit. A high deficit and lack of progress in

reducing an already high deficit mean high interest rates.

The current recession and low demand for investment financing world wide provides a brief

relaxation of pressures to increase interest rates. On the other hand, lack of progress in reducing the fiscal

deficit ultimately forces interest rates to rise as a means of attracting buyers of treasury notes and bonds.

The higher interest would reduce productivity-increasing investment in the US economy.

Gross National Product as Income

The income payments of all producing sectors to primary input sectors--households, businesses and

governments--for value added in the production process is equivalent to the gross national product. An

approximately equivalent measure in state product and income accounts, as noted earlier, is gross state

product. The sum of all state gross products is equivalent to gross domestic product, which differs from

gross national product by the value added income payments originating from the rest of the world.

Income payments from gross domestic product are listed under national income and personal

income. The two tabular series show national income and personal income payments in current and

constant 1982 dollars, respectively. Only the personal income series are available for individual states and

counties in the US. Corresponding state and regional income are constructed from the University of

Minnesota IMPLAN accounts and the gross state product series for Minnesota and the Upper Midwest

prepared by the US Department of Commerce.

Both national and personal income series are important in the construction of alternative state and
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regional economic futures. Corresponding national income series at the state and regional levels of

economic activity provide measures of "cash flow" generated by local economic activity. The personal

income series sets limits to personal consumption expenditures--the largest determinant of aggregate

demand for gross domestic product and its state and regional counterparts.

National income

National income payments account for slightly more than 80 percent of gross domestic product. It

is the income received by households and businesses after deducting capital consumption allowances,

indirect business taxes, and surpluses of government enterprises and adding government subsidies. Thus,

two of the three primary economic units are the recipients of national income flows.

Income payments are received on a current basis from the producing sectors of the US economy by:

1. Households, as wage and salary payments and employer contributions to social insurance;

2. Governments--federal, state and local, as indirect business taxes and surplus of government
enterprise.

3. Businesses, as capital consumption allowance and profits that incur, for later payment, a direct
tax liability and a dividend liability leaving a residual of retained earnings--an important internal (to
business) source of capital financing.

The household and business sectors of the US economy were the recipients of more than $4.4

trillion of national income flows in 1990. The largest income flow was employee compensation--wage and

salary payments and employer contributions to social insurance--of more than $3.2 trillion for wage and

salary workers. It accounted for 73.4 percent of the total national income in 1990. Net interest income of

$466 billion, or 80.5 percent of total national income, was second. Proprietors' income was the next

largest category with $379 billion of income receipts after allowances for capital consumption and inventory

readjustments. Corporate profits of $298 billion was the fourth largest national income category.

For comparison of the 1990 national income flows with earlier and later years, all current dollar

values summarized in Table 4.1 below were converted to real dollars. During the 1975-90 period, for

example, the capital consumption allowance increased but indirect business taxes decreased as a proportion

of GNP, thus leaving national income at approximately 81 percent of GNP during this period. The national

income distribution also remained at about the same proportions.
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Table 4.1. Gross national product as national income, by year and scenario, US,

1975, 1990 and projected 2000 (1982 $)
2000 --

Category 1975 1990 Low Mod. High
(bil.$) (bil.$) (bil.$) (bil.$) (bil.$)

Gross national product 2695.0 4155.8 4771.9 5222.4 5840.4
Less: capital consumption allowance 272.8 437.9 482.0 522.2 585.5
Equals: Net national product 2422.2 3717.9 4289.9 4700.2 5254.9
Less: indirect business tax 247.5 332.7 327.1 410.1 498.1
Plus: plus subsidies less gov't surplus 1.2 1.9 2.2 2.4 2.7
Equals: National income 2173.5 3360.5 3960.7 4287.6 4754.1
Compensation of employees 1599.6 2467.9 2869.6 3132.4 3521.6
Proprietors' income with cap cons adjust 211.4 288.5 281.9 327.6 345.3
Rental income of persons with cap con adj. 22.8 6.2 13.4 16.9 16.4
Corporate profits with inv. and cap cons adj. 198.3 226.9 191.8 293.5 314.4
Net interest 141.6 354.5 425.5 558.1 592.7

The 1988 BLS projections for 2000 show national income as a larger proportion of GNP than in

1990--ranging from 83 percent in the "low" scenario to 81.4 percent in the "high" scenario. The total

change in each GNP and national income category for the 15-year period from 1975 to 1990 and the 10-

year period from 1990 to 2000 is summarized in Table 4.2

Table 4.2 Total change in gross national product as national income, US:
1975-90 and projected 1990-2000 (1982 S)

1990-00
Category 1975-90 Low Moderate High

(bil.$) (bil.$) (bil.$) (bil.$)
Gross national product 1460.8 616.1 1066.6 1684.6
Less: capital consumption allowance 165.1 44.1 84.4 147.7
Equals: Net national product 1295.7 572.0 982.2 1536.9
Less: indirect business tax 85.3 -5.7 77.4 165.4
Plus: plus subsidies less gov't surplus 0.7 0.3 0.5 0.8
Equals: National income 1187.0 600.2 927.1 1393.6

Compensation of employees 868.4 401.7 664.4 1053.6
Proprietors' income with cap cons adjust 77.1 -6.6 39.1 56.7
Rental income of persons with cap con adj. -16.5 7.2 10.6 10.2
Corporate profits with inv. and cap cons adj. 28.6 -35.1 66.6 87.5
Net interest 213.0 71.0 203.6 238.2

The "moderate" projections generally follow the pattern of changes established in the earlier period.

The total change for the 1990-2000 on an annual basis period is:

1. Lower for capital consumption allowance and lower indirect taxes, thus making national income
higher;

2. Higher for proprietorial income, rental income, corporate profits and net interest.

Final sales to the private capital formation sector in the national income and product (NIPA) accounts are

higher in the projection period than in the 1975-1990 period, which is consistent with the occurrence of

higher returns to capital.

Personal income

Both national income and personal income are derived from gross national product. The

disbursement of gross national product as personal income again involves adjustments for capital

consumption as well as the deduction of capital consumption allowances, among other entries, as follows:
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1. Gross national product less capital consumption allowances with capital consumption adjustment
is net national product.

2. Net national product less indirect business tax and nontax liability and plus subsidies less current
surpluses of government enterprises equals national income.

3. National income less corporate profits with inventory valuation and capital consumption
adjustment, net interest, and contributions to social insurance; plus government transfer payments-to
persons, personal interest and dividend income, and business transfer payments equals personal
income.

Income payments to households for their labor inputs--entered as employee compensation in the

national income and product accounts--is the largest component of personal income. Property income and

transfer payments also are a part of personal income. Property income includes dividends, interest and

rent, of which only dividends is a part of value added. Interest and rent are included in intermediate input

purchases of the producing sectors. Transfer payments, on the other hand, originate from retirement and

other social insurance funds in the business and government sectors into which households make income

payments. For any one year, total transfer payments to households are likely to differ from total employer

and employee contributions into retirement and other social insurance funds.

Personal income as a proportion of GNP increased in the 1975-90 period. This proprtion is

expected to decline in the 1990 projections for the period from 1990 to 2005 (Table 4.3).. The largest

source of change in total personal income in the 1975-90 period was the large increase in personal interest

income.

Both total personal income and personal interest income are expected to remain high relative to GNP

during the subsequent 15 year period. Wage and salary payments, however, decline in relative standing

along with capital consumption allowances.

Table 4.3 Gross national product as personal income (1982 $), by year and scenario, US,

1975. 1990 and projected 2005
2005

Category 1975 1990 Low Mod High
(bil.S) (bil.S) (bil.$) (bil.$) (bil.$)

Gross national product 2695.0 4155.8 5223.6 5842.6 6365.7
Less: capital consumption allowance 272.8 437.9 680.9 529.6 597.4
Equals: Net national product 2422.2 3717.9 4542.7 5313.0 5768.3
Less: indirect business tax 247.5 332.7 575.1 545.1 503.6
Plus: plus subsidies less gov't surplus 1.2 1.9 2.3 2.7 3.0
Equals: National income 2173.5 3360.5 3965.2 4765.2 5261.7

Personal Income 2214.5 3534.0 4723.3 5099.3 5605.9
Wages and salaries 1373.6 2058.0 2818.3 2979.2 3466.0

Proprietors income 111.1 196.3 199.5 274.2 300.7
Rental income 211.4 306.1 404.9 475.0 475.8
Other labor income 122.8 12.7 7.2 7.6 7.8
Personal dividend income 48.4 94.2 116.4 140.3 146.9
Personal interest income 206.5 518.0 701.8 728.7 716.6
Net transfer payments 240.6 356.3 475.3 494.2 492.5
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Total change in gross national product as personal income summarized in Table 4.4 differs sharply

from national gross product as national income for two reasons: a difference in period covered and a

difference in basic assumptions. The most important difference is the proportionately higher level of gross

national product projected for the 1990-2005 period than the 1990-2000 period.

Table 4.4 Total change in gross national product as personal income, US:
1975-90 and projected 1990-2000 and 1990-2005 (1982 $)

1990-05

Category 1975-90 Low Moderate High
(bil.$) (bil.$) (bil.$) (bil.$)

Gross national product 1460.8 1067.8 1686.8 2209.9

Less: capital consumption allowance 165.1 243.0 91.7 159.5

Equals: Net national product 1295.7 824.8 1595.1 2050.4

Less: indirect business tax 85.3 242.4 212.4 170.9
Plus: plus subsidies less gov't surplus 0.7 0.4 0.8 1.0
Equals: National income 1187.0 604.8 1404.7 1901.3
Personal Income 1319.5 1189.3 1565.3 2071.9

Wages and salaries 684.3 760.3 921.2 1408.0

Other labor income 85.2 3.2 77.9 104.3

Proprietors' income 94.7 98.8 168.9 169.7
Rental income -10.1 -5.5 -5.1 -4.9
Personal dividend income 45.8 22.2 46.1 52.7
Personal interest income 311.4 183.8 210.7 198.6
Net transfer payments 115.7 119.0 137.9 136.1

Disposable personal income 1074.8 1013.6 1301.4 1616.9
Personal consumption 1075.1 930.7 1229.5 1527.7

Personal savings -40.3 56.0 48.9 71.6

Only the personal income series are generally available from the US Department of Commerce for

individual states and counties. For the Transportation and the Economy Study, the University of Minnesota

IMPLAN data base provides income estimates for individual counties and states comparable to those

represented in the National Income and Product Accounts.

Government Receipts and Expenditures

Federal and state government receipts and expenditures are affected by the assumptions cited

earlier. The most important assumptions for the purposes of this report are those affecting the federal

budget. Changes in the size and allocation of the total federal budget affect state and local governments in

two ways. They affect the general economic environment for private investment because of the linkage

between deficit financing and interest rates. These, in turn, affect the productivity of local industries and

their success in competitive global and regional markets. They also affect the federal funding available for

state and local infrastructure financing.

The largest differences in the major assumptions affecting the two series of aggregate US

projections are in the government sector. Government receipts and expenditures are higher and

government surpluses are smaller in 2005 and 2000 than 1990. Some differences are even larger between

2000 and 2000 than between 2000 and 1990. These differences are critical, however, in the preparation
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of individual state and regional scenarios.

Govemmment receipts and expenditures are generally presented in current, rather than constant,

dollars. The rate of inflation critically affects government receipts. Inflation adds to government receipts.

It "monetizes" the federal deficit, thus reducing it at an accelerated rate. However, government

expenditures that are financed from current receipts must be adjusted for inflation when comparing them

from one period to the next. In this report, the current dollar series are converted into constant dollars in

the summary tables.

Federal government

Federal government receipts, in current dollars. exceeded $1.1 trillion in 1990. Personal income

taxes accounted for $493.2 billion, or 44.4 percent, of the total. Social insurance contributions were

$446.7 billion, or 40.2 percent, of the total. Corporate profits and indirect business taxes accounted for

the remaining $171.8 billion, or 15.4 percent of the total GNP in 1990.

Federal government receipts and expenditures exceeded total expenditures by $161.3 billion in

1990. Next to transfer payments national defense was the single largest claimant of government receipts

with $319.5 billion of expenditures for goods and services. National defense spending amounted to 75.3

percent of the $424.2 billion of federal government direct expenditures for goods and services. These

expenditures in turn accounted for 33.3 percent and 25.1 percent, respectively, of total federal government

expenditures in 1990. Transfer payments of $509.1 billion were 40 percent of the total.

Each of the components of federal government receipts and expenditures are converted into 1982

dollars for Table 5.1. Thus, federal government receipts in excess of $1.1 trillion in current dollars converts

to $845.7 billion on constant 1982 dollars.
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Table 5.1. Total federal government receipts and expenditures (1982 $), by year
and scenario, US, 1975-1990 and projected 1990-2000 and 1990-2005

2000 2005
Category 1975 1990 Mod Low Mod High

(bil.$) (bil.$) (bil.S) (bil.$) (bil.$) (bil.$)
Receipts 497.2 845.7 983.1 1328.9 1482.8 1558.3

Personal taxes 212.3 375.2 458.1 535.5 639.1 748.1
Corporate profits taxes 73.5 83.8 66.8 99.2 120.1 118.1
Indirect business taxes 40.1 46.9 38.2 75.9 84.1 88.5
Social insurance contributions 171.3 339.8 419.9 618.3 639.5 603.6

Expenditures 614.1 968.4 978.3 1411.9 1511.1 1580.2
Purchases of goods and services 217.8 322.7 267.2 372.9 446.5 405.6

Defense 155.3 243.0 190.6 244.5 292.7 262.9
Nondefense 62.6 79.6 76.6 128.4 153.7 142.7

Transfer payments 254.3 387.3 462.9 702.1 695.5 816.5
Grants-in-aid to state and local 92.1 99.3 n.a. 166.4 206.3 208.6
Net interest paid 38.8 141.7 14.2 142.6 131.3 118.1
Subsidies less current surplus 11.6 17.3 n.a. 27.8 30.6 31.3
Other spending n.a. n.a. 233.8 n.a. n.a. n.a.

Federal surplus -117.0 -122.7 4.8 -83.0 -28.2 21.9

The first projection series to 2000, which were published in 1988, show a reversal of the 1975-90

trends. Total receipts increased by $137.3 billion, or 16.2 percent, from $845.7 billion to $983 billion (in

1982 dollars). Projected increases ranged from $82.9 billion for personal taxes to -$16.9 billion for indirect

business and taxes (Table 5.2)

Table 5.2 Total change in federal government receipts and expenditures (1982 $), by year

and scenario. US. 1975-1990 and projected 1990-2000 and 1990-2005
1990-00 1990-05

Categoryv 1975-90 Mod. Low Mod High
(bil.$) (bil.S) (bil.S) (bil.$) (bil.$)

Receipts 348.5 137.3 483.2 637.1 712.6
Personal taxes 162.9 82.9 160.3 263.9 373.0
Corporate profits taxes 10.2 -16.9 15.5 36.3 34.3
Indirect business taxes 6.8 -8.8 28.9 37.2 41.5
Social insurance contributions 168.5 80.1 278.5 299.7 263.8

Expenditures 354.3 9.8 443.5 542.7 611.8
Purchases of goods and services 104.9 -55.5 50.2 123.8 83.0

Defense 87.8 -52.4 1.5 49.7 19.9
Non defense 17.1 -3.1 48.7 74.1 63.1

Transfer payments 133.0 75.6 314.8 308.2 429.2
Grants-in-aid to state and local gov't 7.3 -99.3 n.a. 107.0 109.3
Net interest paid 102.9 -127.4 0.9 -10.5 -23.6
Subsidies less current surplus 5.7 -17.3 n.a. 13.2 14.0

Federal surplus -5.7 127.5 39.7 94.5 144.6

The current dollar federal receipts and expenditures, when converted to 1982 dollars, show real

differences between the two projection series and also between these two series together and the 1975-90

period. Federal government receipts increased by $348.5 billion from $497.2 billion to $845.7 billion--a 70

percent increase over the 15-year period. Both personal taxes and social insurance increased by even larger

ratios. Indirect business taxes and corporate profits taxes increased $10 billion or less.

The 1990 projection series to 2005 show a reversal of the 1990 to 2000 trends back to increases

in total receipts, and particularly personal taxes and social insurance contributions, even larger than the

1975-90 period.. Almost all of the projected increases in receipts in the three scenarios for 2005 depend

on corresponding increases in personal taxes.
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Implicit in the federal government revenue projections is a balanced fiscal budget and gradual

reduction in the $3-to-$4 trillion federal government debt. Transfer payments to persons and grants-in-aid

to state and local governments also show reversals over the two 15-year periods and the two projection

series. For example, a $275 billion increase over the 1975-1990 increase of $140 billion in federal

transfer payments is projected for the 1990-2005 period in the "moderate" scenario.

Differences in annual rates of change between the two projection series are especially noticeable for

those series that show a directional change, like the two business tax categories , defense and non defense

purchases of goods and services, and net interest paid. Growth rate differences between the projected

series for 2005 and the historical series except for the reversal in growth rates for defense and non

defense purchases and gramns-in-aid to state and local governments. The distinguishing characteristics of

the "low" scenario are its low personal and corporate profits taxes but high social insurance contributions

and high transfer payments. High personal taxes, transfer payments and grants-in-aid to state and local

governments are among the distinguishing characteristics of the "high" scenario. The "moderate" scenario

is marked by high social insurance contributions, and non defense direct purchases .

Military spending in the 2000 and 2005 "moderate" scenarios, listed as "baseline (BLS)", is set at

$246 billion and $274.1 billion, respectively, when converted to constant 1990 dollars (Table 5.3). Slightly

different measures of national defense spending are used in the baseline and the deficit reducing and deficit

increasing scenarios than in the five Congressional Budget Office (CBO, 1992) scenarios. In the "preserve

1990 real spending option", military spending is allowed to increase at the same rate as gross domestic

product (GDP) in the post-1995 period. In the "3% real reduction scenario through 1995", military

spending again tracks GDP in the post-1995 period. The current budget are used in the "1992 budget base

force" scenario. The two remaining scenarios show military spending at reduced levels reaching $275

billion and $250 billion (in current dollars), respectively, by 1997 and thereafter the two scenarios track real

GDP.

Table 5.3 Total annual direct federal outlays in specified military spending options,
US. 1990-2005

Military Spending Options 1990 1992 1995 1997 2000 2005
(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)

Peak Cold War 300.1 301.1 328.2 345.4 368.5 410.5
3% real reduction through 1995 300.1 288.3 263.2 276.9 295.4 329.1
1992 budget base force 300.1 288.3 243.9 228.8 244.1 272.0
Reduction to $275 bil 1997 300.1 288.3 235.9 206.3 173.7 193.5
Reduction to $S250 bil 199 7 300.1 288.3 222.8 187.6 149.1 166.1
Baseline (BLS) 302.4 301.1 299.2 297.9 296 283.8
Deficit reducing 302.4 284.3 252.6 234.3 207.7 169.9
1990 Reaean-Bush baseline 302.4 321.5 341.0 355.2 375.8 412.8
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An alternative set of scenarios is presented that addresses directly the effects of converting the

"peace dividend" into deficit reduction, with some part of the total allocated to state and local governments

for infrastructure repair and development. Again, the alternative scenarios for the allocation of additional

federal funds for infrastructure development are presented because of the uncertainty of the timing and the

level of available funding. Some understanding of the underlying determinants of these allocations helps

accept this uncertainty as well as focus discussion on the importance of the "peace dividend" to state and

local governments in financing future infrastructure development.

In the alternative set of scenarios, two options are offered: the Reagan-Bush 1990 peak Cold War

military buildup budget and a four percent per annum reduction in this peak budget. The deficit increasing

scenario is the base line projection for measuring the "peace dividend" simply because it compares closely

with the Congressional Budget Office "peak Cold War" budget (represented in fiscal years rather than

calendar years as in NIPA based budgets) and captures the largest share of gross national product for

national defense.

The four-percent per annum deficit reducing scenario is consistent with the largest proposed

reductions in military spending by the Congressional Budget Office (CBO) in its report, The Economic and

Budget Outlook: Fiscal Years 1993-1997. It provides the largest "peace dividend" of any of the scenarios

presented when used as the reference scenario. All scenarios are extended from their respective target

years to 2010 as a constant share of GDP, except for the last three scenarios. The BLS "moderate" and

the deficit reducing and deficit increasing scenarios are continued at the same annual rates of change from

their respective target years to 2010.

The military spending options are extended beyond their initial target years to illustrate the widely

varying consequences of alternate proposals to curb military spending. By 2005, for example, preserving

1990 levels of real spending would increase (as a constant proportion of GDP) to $410.5 billion--an

increase of more than 30 percent from 1990. In contrast to the peak Cold War scenario, the CBO projects

a reduction in military spending by 1997 to $250 billion, in current dollars, or $187.6 billion, in constant

1990 dollars, in an alternative scenario.

Total accumulated direct federal outlays in each of the military spending scenarios are presented for

varying time periods from 1990 to 2005 in Table 5.4. All estimates are in constant 1990 dollars and all

estimates start from a common 1990 base year total.
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Table 5.4 Total accumulated direct federal outlays in specified
spending options. US, 1991-2010 (1990 S)

Military Spending Option 1991-92 1993-00 2001-05
(bil.$) (bil.S) (bil.$)

Peak Cold War 603.9 2744.7 1981.8
3% real reduction through 1995 597.1 2245.5 1588.9
1992 budget base force 597.1 1952.2 1313.1
Reduction to $275 bil 1997 597.1 1750.4 934.2
Reduction to $250 bil 1997 597.1 1618.4 802.0
Baseline (BLS) 458.8 1776.2 1098.5
Deficit reducing 576.5 1915.2 922.1
1990 Reagan-Bush baseline 638.3 2813.5 1988.6

Over the 1990-91 period applicable to the CBO estimates, the peak Cold War scenario would reach

an accumulated military outlay of $603.9 billion--a total slightly smaller than the similarly based estimate

prepared by Data Resources , Incorporated (DRI, 1990). The corresponding CBO scenario also would

preserve 1990 real spending levels (relative to GDP), but starting in 1992 rather than 1990. The CBO

scenario is coupled to the GDP while the DRI scenario assumes a 1.8 percent per annum increase in real

spending. (The two high scenarios cross paths in accumulated spending by 2010). Reducing military

spending to $250 billion by 1997 results in the lowest accumulated spending for the 1992-97 period, even

lower than the corresponding military spending in DRis deficit reducing scenario.

The total accumulated "peace dividend" shown in Table 5.5 is derived from a year-by-year

comparison of each scenario with the deficit increasing scenario. The derived accumulated values thus vary

by nearly $1.2 trillion over the 15 year period from 1991 to 2005. The deficit reducing scenario shows a

"peace dividend" of $898.3 billion in the eight year period from 1993 to 2000 and $1066.5 billion in the

five year period from 2001 to 2005--nearly $2 trillion over a 13-year period. The likelihood of reducing

military spending and converting some part of the "savings" into federal financing of state and local

infrastructure development depends, in part, on the stage of the general cycle and the capacity of the US

economy to absorb workers and other resources displaced in the conversion from military to civilian

production.

Table 5.5 Total accumulated "peace dividend" from specified

spending option.US. 1991-2010 (1990 $S)
Military Spending Option 1991-92 1993-00 2001-05

(bil.$) (bil.S) (bil.$)
Peak Cold War 34.7 69.4 6.9
3% real reduction through 1995 41.5 572.4 402.8
1992 budget base force 41.5 867.9 680.7
Reduction to $275 bil 1997 41.5 1071.2 1062.5
Reduction to $250 bil 1997 41.5 1204.2 1195.7
Baseline (BLS) 26.9 365.0 414.9
Deficit reducing 61.8 898.3 1066.5
1990 Reagan-Bush baseline 0.0 0.0 0.0

The savings from reduced military spending could be re-allocated to (1) reduce the annual fiscal

deficit and (2) increase the federal funds for financing state and local infrastructure development.
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However, lack of a federal economic conversion program inhibits current efforts to literally "bite the bullet"

and achieve the potential peace dividends calculated for the reduced levels of military spending. With an

effective federal conversion program and similar state economic conversion programs for facilitating the

training and transfer of displaced workers to remunerative productive jobs in the civilian sector of the

economy, the economist's measure of "opportunity cost" would be nil. Thus, the "peace dividend" is a

measure of the loss of potentially productive resources incurred by lack of preparation for the post-Cold

War period the global community was already entering in the pre-1990 period. For the purposes of this

report, the "peace dividend" associated with the deficit reducing scenario is used as a reference measure of

the upper limits of concurrent increases in state and local government infrastructure financing.

State and local governments

State and local government receipts and expenditures parallel the changes and turnarounds in

federal government finances. Important differences occur, however, between state and local governments

and the federal government. State governments, particularly, depend on sales and other indirect business

taxes as much as personal income taxes.

All state government receipts and expenditures are converted from current to constant dollars for

comparison purposes, ashown in Table 6.1. In 1990, total state and local government receipts were nearly

$609 billion, in constant 1982 dollars. This compares with total federal receipts of slightly more than $983

billion.

Table 6.1. Total state and local government receipts and expenditures (1982 $),
by year and scenario, US, 1975, 1990 and projected 2000 and 2005

2000 2005
Category 1975 1990 Mod. Low Medium High

(bil.$) (bil.S) (bil.$) (bil.$S) (bil.$) (bil.$)
Receipts, total 404.0 608.7 746.0 1036.0 1177.9 1204.6

Personal taxes 75.4 157.2 222.8 270.0 322.3 377.4
Corporate profits taxes 12.3 18.3 24.2 17.0 22.8 26.0
Indirect business taxes 195.9 288.1 343.9 519.7 535.4 489.3
Social insurance contributions 28.3 45.8 53.3 62.9 91.2 103.3
Grants-in-aid from Fed government 92.1 99.3 101.7 166.4 206.3 208.6

Expenditures, total 396.6 581.7 654.0 915.2 1100.8 1131.0
Purchases of goods and services 347.2 512.6 595.8 782.5 965.9 988.8
Transfer payments 65.6 123.9 n.a. 196.1 204.8 189.9
Net interest paid -8.6 -39.3 n.a. -37.2 -28.9 -23.4
Subsidies less current surplus -7.6 -15.4 n.a. -26.1 -26.8 -24.3
Other spending n.a. n.a. 58.1 n.a. n.a. n.a.

State and local government surplus 7.6 26.9 92.0 120.8 77.2 73.6

The "moderate" 2000 scenario incorporates an overall reduction in historical rates of growth in

receipts and expenditures. Grants-in-aid from the Federal government, for example, remain near their 1990

level. They decline, moreover, from 17 percent to less than 16 percent of total state and local
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expenditures. Finally, state and local expenditures increase less than receipts, thus leaving a larger state

and local government surplus in 2000 than 1990.

The 2005 scenarios are marked by large differences in tax mix. The "low" scenario is marked by

low personal taxes. The "high" scenario is marked by high personal taxes. Indirect business taxes remain

at roughly the same level in each of the three scenarios.

Comparison of expenditure increases in the two scenarios also shows large differences in both

grants-in-aid from the Federal government and total expenditures, particularly purchases of goods and

services. The increase of $107 billion in grants-in-aid from the Federal government in the 1990-2005

period (Table 6.2) is more than 23 percent of the increase in purchases of goods and services as compared

with less than three percent in the 1990-2000 period.

Table 6.2. Total change in state and local government receipts and expenditures (1982 $),

by year and scenario. US, 1975-1990 and projected 1990-2000 and 1990-2005
1990-00 1990-05 -

Category 1975-90 Mod. Low Mod High
(bil.$) (bil.S) (bil.$) (bil.$) (bil.$)

Receipts 204.7 137.4 427.4 569.3 595.9
Personal taxes 81.8 65.7 112.8 165.1 220.2
Corporate profits taxes 5.9 6.0 -1.3 4.5 7.8
Indirect business taxes 92.2 55.9 231.6 247.3 201.2
Social insurance contributions 17.5 7.5 17.1 45.4 57.5
Grants-in-aid from Federal government 7.3 2.4 67.1 107.0 109.3

Expenditures 185.2 72.3 333.5 519.0 549.3
Purchases of goods and services 165.4 83.3 269.9 453.3 476.2
Transfer payments 58.3 n.a. 72.1 80.9 66.0
Net interest paid -30.7 39.3 2.2 10.4 15.9
Subsidies less current surplus -7.9 n.a. -10.7 -11.3 -8.9

State and local government surplus 19.3 65.1 93.9 50.2 46.6

Annual rates of change for each class of state and local government receipts and expenditures

parallel changes in federal government receipts and expenditures. Also, grants-in-aid from the federal

government provide a much expanded source of state and local receipts in the 2005 scenarios. A 50

percent allocation of the 1992 to 2000 "peace dividend" to state and local government infrastructure

spending would compare closely the accumulated additional grants-in-aid from the Federal government in

the "moderate" 2005 scenario, as shown later in this report.

Combined government financing

The 1988 and 1990 BLS projection series 2000 and 2005, respectively, show federal, state and

local government receipts and expenditures, particularly the "moderate" and "high 2005 projections,

reaching new heights in their shares of gross domestic product. Their combined receipts grew from $809.1

billion in 1975 to $1355 billion in 1990--all in current dollars (Table 7.1). In the earlier series to 2000, the
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combined receipts were projected for the "moderate" scenarios at slightly more than $1.6 trillion. The later

series to 2005 show a "moderate" scenario of almost $2.5 trillion in combined government receipts.

Table 7.1. Total change in federal, state and local government receipts, by year and scenario, US,

1975, 1990 and projected 2000 and 2005 (current $)
2000 2005

Category 1975 1990 Moderate Low Moderate High
Combined federal and state/local: (bil.$) (bil.S) (bil.$) (bil.S) (bil.$) (bil.$)
Receipts, exc. fed. to state/local transfers 809.1 1355.0 1627.3 2198.5 2454.4 2554.3
Personal taxes 287.6 532.4 680.9 805.5 961.4 1125.5
Corporate profits taxes 85.8 102.0 91.0 116.2 142.9 144.1
Indirect business taxes 236.0 335.0 382.1 595.6 619.5 577.7
Social insurance contributions 199.6 385.6 473.2 681.2 730.7 706.9

Direct purchases of goods and services account for a majority of combined government

expenditures. The direct purchases rose from $565 billion in 1975 to $835.3 billion in 1990 (Table 7.2).

Only a small increase to $863.1 billion was projected for the 2000 "moderate" scenario. A much larger

increase (of $1.4 trillion) is projected for 2005.

Table 7.2 Total federal, state and local government expenditures, by year and scenario, US,

1975. 1990 and projected 2000 and 2005 (current $)
2000 2005

Category 1975 1990 Moderate Low Moderate High
Combined expend: (bil.$) (bil.$) (bil.S) (bil.S) (bil.$) (bil.$)
Expenditures 1010.6 1550.1 1632.2 2327.1 2611.8 2711.2
Purchases of goods and services 565.0 835.3 863.1 1155.4 1412.3 1394.5

National defense 155.3 243.0 190.6 244.5 292.7 262.9
Federal non defense 62.6 79.6 76.6 128.4 153.7 142.7
State and local 347.2 512.6 595.8 782.5 965.9 988.8

Transfer payments 319.8 511.2 462.9 898.1 900.4 1006.4
Other spending 125.8 203.6 306.3 273.6 299.1 310.4

Combined total expenditures continue to exceed combined total receipts because of the continuing

deficits of the federal government. The net difference between receipts and expenditures increased from

$101.5 billion deficit in 1975 to $195.1 billion deficit in 1990. This difference was projected at only -$4.9

billion in 2000. In the more recently prepared projections to 2005, difference widened to -$157.4 billion.

The increasing share of GNP received by federal, state and local governments is shown

numerically in Table 7.3. In 1975, combined government receipts were 30 percent of GNP. They

increased to 32.6 percent in 1990. They are projected to increase to 42 percent of GNP by 2010.

Because of the continuing federal budget deficit, combined government expenditures would be an even

larger share of GNP than combined government receipts.
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Table 7.3. Total income base of government receipts and expenditures, by year and scenario, US,
1975, 1990 and projected 2000 and 2005

2000 2005
Category 1975 1990 Moderate Low Moderate High
Combined: (pct.) (pct.) (pet.) (pct.) (pct.) (pct.)
Receipts/Gross national product 30.0 32.6 31.2 42.1 42.0 40.1
Expenditures/Gross national product 37.5 37.3 31.3 44.5 44.7 42.6
Busines taxes/National income 14.8 13.0 11.0 18.0 16.0 13.7
Personal taxes and ins./Personal income 22.0 26.0 26.6 31.5 33.2 32.7

Past and projected changes in the current dollar value of the combined government receipts show

large relative increases in personal taxes and social insurance contributions for both the historical and the

projected periods in Table 7.4.. Again, the most recently prepared projections signal a shift from major

dependence on personal taxes to a larger share of the increased tax burden by indirect business taxes.

Most of the increases in combined total receipts originate from personal taxes. Social insurance

contributions are increasing rapidly, also. Thus, the two remaining sources--corporate profits taxes and

indirect business taxes account for a declining share of total receipts.

Table 7.4 Total change in federal, state and local government receipts by year and scenario,

US. 1975. 1990 and projected 2000 and 2005 (current S)
1990-00 1990-05

Category 1975-90 Moderate Low Moderate High
Combined federal and state/local: (bil.$) (bil.S) (bil.S) (bil.$) (bil.$)
Receipts, exc. fed. to statelocal transfers 545.8 272.3 843.5 1099.4 1199.3
Personal taxes 244.7 148.6 273.1 429.0 593.2
Corporate profits taxes 16.2 -11.0 14.2 40.9 42.1
Indirect business taxes 99.0 47.1 260.6 284.5 242.7
Social insurance contributions 186.0 87.6 295.6 345.1 321.3

The much higher level of combined government receipts in the most recently prepared projection

series than in the earlier series supports correspondingly high levels of government purchases of goods and

services, as shown in Table 7.5. National defense purchases are projected to increase rather than decrease

over the period from 1990-2005.

Table 7.5 Total change in federal, state and local government expenditures by year and scenario,

US. 1975. 1990 and projected 2000 and 2005
1990-00 1990-05

Category 1975-90 Moderate Low Moderate High
Combined federal and state local expenditures: (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)
Expenditures 539.5 82.1 777.0 1061.7 1161.1
Purchases of goods and services 270.3 27.8 320.1 577.1 559.2
Federal defense 87.8 -52.4 1.5 49.7 19.9
Federal non defense 17.1 -3.1 48.7 74.1 63.1
State and local 165.4 83.3 269.9 453.3 476.2

Transfer payments 191.4 -48.3 386.9 389.1 495.2
Other spending 77.9 102.6 69.9 95.5 106.7

Each of the four ratio indicators of government dependence on national product and income growth

in Table 7.6 point to large relative increases, both historically and projected. The largest ratio increase of

9.4 percent is projected for combined government receipts.
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Table 7.6. Total change in income base of government receipts and expenditures, by year and

scenario, US, 1975, 1990 and projected 2000 and 2005 (current $)
1990-00 1990-05

Category 1975-90 Moderate Low Moderate High
Combined (percent): (bil.$) (bil.$) (bil.S) (bil.$) (bil.$)
Receipts/Gross national product 2.6 -1.4 9.5 9.4 7.5
Expenditures/Gross national product -0.2 -6.0 7.2 7.4 5.3
Business taxes/National income -1.8 -2.0 4.9 3.0 0.7
Personal taxes and ins./Personal income 4.0 0.6 5.5 7.2 6.7

Thus, two sets of US economic scenarios show sharply increasing government receipts and

expenditures for the 15-year poeriod from 1990 to 2000. Much of the potential "peace dividend" is

excluded from the increases in Federal grants-in-aid to local governments for added infrastructure spending.

Without large re-allocations of state and local spending, the increases in government receipts and

expenditures associated with added infrastructure spending would be even larger than projected.

Industry Employment and Output

Industry employment and output refers to the economic activities of the producing sectors of the

US economy engaged in the creation of the gross national product. These economic activities generate the

jobs and income measures of national and regional economic growth and change.

The economic activities presented in this report are based on the findings derived from the BLS

Growth Model that was used in the preparation of the 1988 and the 1990 projection series. The US

industry employment and output projection series are the reference series for the corresponding state and

regional industry employment and earnings and, also, personal income projections.

Industry output is projected with the BLS Growth Model for 222 industrial sectors. The annual

output of each of the 222 producing sectors is disbursed to 19 domestic final demand sectors and one rest

of the world. Final income payments for primary inputs are made to four sectors representing: employee

compensation; indirect business taxes; capital consumption allowance; and corporate profits.

For presentation purposes, the 222 sectors are aggregated into three non farm goods-producing

sectors, six services-producing sectors, agriculture and household workers. One goods-producing industry

group--manufacturing--is further subdivided into durables and nondurables. Goods-producing sectors show

gross unduplicated output. Intermediate products, like whole milk, become inputs of another producing

sector, like fluid milk manufacturing, and, thus, the intermediate input is counted as an output of agriculture

and also part of the output of nondurables manufacturing. If the intermediate product were not processed,

or not processed in the US, it would not be double counted. Finally, all industry output values are

represented in constant 1982 dollars.
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Industry employment

Total non farm wage and salary employment reached 109.3 million in 1990 (Table 8.1).

Agriculture, private households and nonagricultural self-employed and unpaid family workers accounted for

another 13.3 million employed persons, or 10.8 percent, of the 122.6 million total employed.

Table 8.1 Total specified industry employment, by year and scenario, US,
1975, 1990 and projected 2000 and 2005

2000 2005
Industry 1975 1990 Low Mod High Low Mod High

(thou.) (thou.) (thou.) (thou.) (thou.) (thou.) (thou.) (thou.)
Total 87666 122570 127118 136211 144146 136807 147190 154543
Nonfarm wage & salary 76680 109319 114154 122056 128998 122775 132647 139531
Goods producing 22600 24958 23512 25680 27785 22877 25242 26362

Mining 752 711 656 705 827 598 668 690
Construction 3525 5136 5504 5885 6318 5552 6059 6484
Manufacturing 18323 19111 17352 19090 20640 16727 18514 19189

Durable 10662 11115 10160 11220 12255 9467 10517 10915
Nondurable 7661 7995 7192 7870 8385 7260 7998 8274

Service-producing 54080 84363 90642 96376 101213 99898 107405 113168
Trans., comm., utilities 4542 5826 5713 6096 6587 6203 6689 7019
Wholesale trade 4430 6205 6463 6936 7457 6669 7210 7585
Retail trade 12630 19683 21251 22875 23812 23306 24804 25856
Finance, ins., real estate 4165 6739 7306 7762 8104 7599 8129 8525
Services 13627 27588 31644 33718 35258 36223 39058 41109
Government 14686 18322 18265 18989 19995 19899 21515 23074

Agriculture 3459 3276 2797 3125 3315 2969 3080 3181
Private households 1362 1014 1014 1103 1166 648 700 736
Nonaer. self-empl. & unpaid 6165 8961 9153 9927 10667 10415 10763 11095

Total wage and salary employment in the goods-producing industries, excluding agriculture, was 25

million, or 20.4 percent of total employed, in 1990. Manufacturing industries accounted for 19.1 million

wage and salary workers, or 15.6 percent of the total, of which 58 percent was in durable goods

manufacturing.

The services-producing industries accounted for most of the net job gains--30.3 million of the 32.6

million non farm wage and salary jobs--of the 1 5-year period from 1975 to 1990 (Table 8.2). Job creation

among goods-producing industries was less than eight percent of the total. It is projected to be even less in

both the 1990-2000 period and the 1990-2005 period.
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Table 8.2 Total change in specified industry employment, by year and scenario, US,

1975-1990 and projected 1990-2000 and 1990-2005
1990-00 1990-05

Industry 1975-90 Low Mod. High Low Mod High
(thou.) (thou.) (thou.) (thou.) (thou.) (thou.) (thou.)

Nonfarm wage and salary 32639 4835 12737 19679 13456 23328 30212
Goods producing 2358 -1446 722 2827 -2081 284 1404
Mining -41 -55 -6 116 -113 -43 -21
Construction 1611 368 749 1182 416 923 1348
Manufacturing 788 -1759 -21 1529 -2384 -597 78
Durable manufacturing 453 -955 105 1140 -1648 -598 -200
Non durable manuf'g 334 -803 -125 390 -735 3 279

Service-producing 30283 6279 12013 16850 15535 23042 28805
Trans., comm., utilities 1284 -113 270 761 377 863 1193
Wholesale trade 1775 258 731 1252 464 1005 1380

Retail trade 7053 1568 3192 4129 3623 5121 6173
Fin., insur., real estate 2574 567 1023 1365 860 1390 1786
Services 13961 4056 6130 7670 8635 11470 13521
Government 3636 -57 667 1673 1577 3193 4752

Agriculture -183 -479 -151 39 -307 -196 -95
Private households -348 0 89 152 -366 -314 -278
Nonag. self-emp.& unpaid 2796 192 966 1706 1454 1802 2134
Total 34904 4548 13641 21576 14237 24620 31973

Total change differences from the "moderate" scenario in the two projection series for employment

vary widely among the 10 industry groups (Table 8.3). Much of the variability is due to the size of the

industry group. Some is due, however, the differences in output per employee rate differences and the

sensitivity of the industry to changing economic conditions.

Table 8.3 Total change difference in specified industry employment, by year

and scenario. US. 1975-90 and projected 1990-2000 and 1990-2005
1990-2000 1990-2005

Industry Low High Low High
(thou.) (thou.) (thou.) (thou.)

Nonfarm wage and salary -7902 6942 -9872 6884
Goods producing -2168 2105 -2365 1120
Mining -49 122 -70 22
Construction -381 433 -507 425
Manufacturing -1738 1550 -1787 675
Durable manufacturing -1060 1035 -1050 398
Non durable manuf'g -678 515 -738 276

Service-producing -5734 4837 -7507 5763
Trans., comm., utilities -383 491 -486 330
Wholesale trade -473 521 -541 375
Retail trade -1624 937 -1498 1052
Fin., ins., and real estate -456 342 -530 396
Services -2074 1540 -2835 2051
Government -724 1006 -1616 1559

Agriculture -328 190 -111 101
Private households -89 63 -52 36
Nonag. self-emp.,& unpaid -774 740 -348 332
Total -9093 7935 -10383 7353

The underlying determinants of the changing US work force originate in the emerging global

economy and its insistence on reducing unit costs of tradeable goods and services. The low exchange

rates for the US dollar--an indication of the weaknesses of the US economy exemplied by its chronic federal

budget deficits--provides a brief escape from the rigors of improving labor and capital productivity in the US

economy, which must occur if US businesses are to continue to compete successfully in global markets.
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Industry output

Industry output is represented by the value of the products produced at the place of production.

(All values are represented in constant 1982 dollars.) Related marketing margins are added to producer

prices when converting the same products into purchaser prices at wholesale or retail markets.

Corresponding industry output values are derived for each state and substate region in Minnesota and the

Upper Midwest using the University of Minnesota IMPLAN economic modeling system.

Industry output measures provide the critical information inputs for evaluating the economic

performance of individual sectors of the US economy. In 1990, US total industry output exceeded $7.6

trillion (Table 9.1). Goods producing industries, including agriculture, accounted for $3.5 trillion, or 45.9

percent, of the total. Services- producing industries, including paid household workers, accounted for $4.1

trillion, or 54.1 percent, of the total. The transportation, communications, and public utilities industry

group, which includes the transportation services industries, like railroads, trucking, taxis and interurban

bus, barge and ocean freight, airlines and transportation ticketing services, accounted for $61 5.2 billion, or

14.9 percent, of the total services-producing output.

Table 9.1. Total specified industry output (1982 S), by year and scenario, US,

1975, 1990 and projected 2000 and 2005
2000 2005

Industry 1975 1990 Low Mod High Low Mod High
(bil. $) (bil. $) (bil. $) (bil. $) (bil. $) (bil. $) (bil. $) (bil. $)

Total 5049 7624 8702 9532 10672 9460 10571 11545

Nonfarm wage & salary 4883 7429 8487 9296 10414 9224 10319 11271

Goods producing 2279 3311 3706 4099 4703 3917 4509 4906

Mining 223 221 212 238 274 191 218 229

Construction 334 505 569 622 693 587 656 738
Manufacturing 1723 2585 2926 3239 3737 3140 3635 3939
Durable 855 1355 1617 1803 2153 1731 2073 2251
Nondurable 868 1230 1308 1436 1584 1408 1562 1562

Service-producing 2604 4118 4782 5197 5712 5307 5810 6365
Trans., comm.. utilities 446 615 738 804 907 779 857 944

Wholesale trade 266 407 530 583 671 506 561 620
Retail trade 381 634 647 713 770 838 919 1008

Fin., ins., real estate 572 878 1057 1137 1230 1105 1992 1289
Services 563 1103 1320 1441 1571 1523 1686 1865
Government 376 481 489 520 562 555 596 640

Agriculture 157 186 206 225 247 227 243 264

Private households 9 9 9 10 11 9 9 10

Total change-historical and projected (measured in constant 1982 dollars)--shows differential

patterns of industry growth and the importance of industry mix in the overall growth of the US economy.

In the historical period from 1975 to 1990, for example, total industry output increased by more than $2.6

trillion, as shown in Table 9.2. Goods producing industries are projected with generally declining shares of

total industry output levels in both the 1990-2000 period and the 1990-2005 period. The one major
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exception is durable goods manufacturing: this industry group is projected with an increasing output share

for both projection periods.

Table 9.2 Total change in specified industry output (1982 $), by year and scenario, US,

1975-1990 and projected 1990-2000 and 1990-2005
1990-00 1990-05

Industry 1975-90 Low Mod High Low Mod High
(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)

Total 2575.1 1078 1907.6 3047.5 1835.8 2947 3920.9
Goods producing 1031.9 394.9 788.4 1391.7 606.5 1197.9 1594.8

Mining -2.0 -8.9 17.5 53.0 -29.6 -2.6 8.2
Construction 171.6 63.1 116.7 187.1 81.2 150.8 232.2
Manufacturing 862.2 340.7 654.2 1151.6 554.9 1049.7 1354.3
Durable manufacturing 500.3 262.3 448.1 797.8 376.2 717.7 896.3
Non durable manfg 361.9 78.4 206.1 353.8 178.6 332.0 332.0

Service-producing 1514.4 663.3 1078.7 1593.3 1188.4 1692 2246.8
Trans., comm., utilities 169.1 122.9 188.5 291.8 163.9 242.1 329.0
Wholesale trade 140.5 123.9 176.1 264.9 99.9 154.7 213.7

Retail trade 253.6 12.4 78.5 135.8 204.0 284.1 373.5

Fin., ins., and real estate 306.4 178.8 258.9 351.4 226.8 313.3 410.4

Services 539.7 217.3 337.8 468.4 420.1 582.9 761.9
Government 105.2 8.0 38.9 81.0 73.7 114.9 158.2

Agriculture 28.3 19.8 39.7 61.1 41.7 56.8 78.1
Private households 0.5 0 0.8 1.4 -0.7 0.1 1.2

Goods-producing industries accounted for only $1.1 trillion, or 41.1 percent, of the total change in

output. Thus the goods-producing industries lost output share, by dropping from 48.3 percent in 1975 to

45.9 percent of total industry output in 1990, while the services-producing industries gained market share.

Even larger losses and gains occurred among individual industry groups than shown by the

aggregate changes. For example, the transportation, communications and utilities group increased output

by $1 69.1 billion, or 11.1 percent, but dropped its output share in the services-producing industry group

from 17.1 percent in 1975 to 14.9 percent in 1990.

Among the goods-producing industry groups, agriculture and mining lost output share, while

manufacturing, particularly durable goods manufacturing, gained output share. Expansion of foreign export

trade in the 1980s sustained manufacturing's output share in spite of large increases in imported

manufactured goods for personal consumption.

Differences among the three scenarios are highlighted in Table 9.3. Each of the two extreme

scenarios are compared with their corresponding "moderate" scenario.
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Table 9.3 Total change difference in specified industry employment, by' scenario,

US, 1975-1990 and projected 1990-2000 and 1990-2005
1990-00 1990-05

Industry Low High Low High
(bil.$) (bil.$) (bil.$) (bil.$)

Nonfarm wage and salary -829.6 1139.9 -1111.2 973.9
Goods producing -393.5 603.3 -591.4 396.9
Mining -26.4 35.5 -27 10.8
Construction -53.6 70.4 -69.6 81.4

Manufacturing -313.5 497.4 -494.8 304.6

Durable manufacturing -185.8 349.7 -341.5 178.6
Non durable manuf'g -127.7 147.7 -153.4 126.0

Service-producing -415.4 514.6 -503.6 554.8

Trans., comm., utilities -65.6 103.3 -86.5 96.6
Wholesale trade -52.2 88.8 -54.8 59
Retail trade -66.1 57.3 -80.1 89.4

Fin., ins., and real estate -80.1 92.5 -86.5 96.6
Services -120.5 130.6 -162.8 179
Government -30.9 42.1 -41.2 43.3

Agriculture -19.9 21.4 -15.1 21.3
Private households -0.8 0.6 -0.8 1.1

Generally, for the 1990-2000 period, the differences between the "low" and "moderate" scenarios

are smaller than between the "high" and moderate scenarios for the goods-producing industries than the

services producing industries. The "high" to "moderate" differences are larger for the services-producing

industries. For the 1990-2005 period, however, the reverse is true overall:

An additional distinguishing difference between the two sets of underlying assumptions is the large

positive impact of the "high" projection assumptions on goods-producing industries in the 1990-2000

projection series and services-producing industries in the 1990-2005 projection series. Conversely, the

negative impact of the "low" projection assumptions is large on services-producing industries in the 1990-

2000 projection series and goods-producing industries in the 1990-2005 projection series. The large

increases in goods producing industry output are associated with large increases in transportation

requirements for both domestic and foreign shipments.

An important contributing factor in explaining differences is the level of activity in US export

markets is the proportion of gross national production that is accounted for by a positive trade balance.

This directly affects the goods-producing industries, particularly, durables manufacturing. The positive

trade balance, in turn, is associated with increases in private investment and subsequent improvements in

labor and capital productivity.

Employee productivity

Employee productivity is measured by period-to-period changes in the output-to-employment ratio,

adjusted for the contribution of other factor inputs. In 1990, output per employee was $68 thousand in

constant 1982 dollars (Table 10.1). It is as high as high as $310 thousand in mining and as little as $9.1
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thousand for private household workers. Output per employee in the service-producing industry group was

$153.8 thousand. It was more than twice the services-producing group average--$310.1 thousand--for the

goods producing group.

Table 10.1. Total specified industry output per employee (1982 $), by year
and scenario, US, 1975, 1990 and projected 2000 and 2005

2000 2005
Industry 1975 1990 Low Mod. High Low Medium High

(thou.S) (thou.$) (thou.$) (thou.$) (thou.$) (thou.$) (thou.$) (thou.$)
Total 57.6 62.2 68.5 70.0 74.0 69.1 71.8 74.7
Nonfarm wage & salary 63.7 68.0 74.4 76.2 80.7 75.1 77.8 80.8
Goods producing 100.8 132.7 157.6 159.6 169.2 171.2 178.6 186.1
Mining 295.9 310.1 322.6 337.6 330.7 319.2 326.2 331.4
Construction 94.7 98.4 103.3 105.7 109.6 105.7 108.3 113.8
Manufacturing 94.0 135.3 168.6 169.7 181.0 187.7 196.3 205.3
Durable 80.2 121.9 159.2 160.7 175.7 182.9 197.1 206.3
Nondurable 113.3 153.8 181.9 182.5 188.9 194.0 195.3 188.8

Service-producing 48.2 48.8 52.8 53.9 56.4 53.1 54.1 56.2
Trans., comm., utilities 98.2 105.6 129.2 131.8 137.7 125.6 128.2 134.5
Wholesale trade 60.0 65.5 82.1 84.0 90.0 75.9 77.8 81.8
Retail trade 30.2 32.2 30.4 31.2 32.3 36.0 37.0 39.0
Finance, ins., real estate 137.3 130.3 144.7 146.5 151.7 145.4 245.0 151.2
Services 41.3 40.0 41.7 42.7 44.6 42.0 43.2 45.4
Government 25.6 26.3 26.8 27.4 28.1 27.9 27.7 27.7

Agriculture 45.5 56.7 73.5 72.1 74.4 76.6 78.7 82.9
Private households 6.4 9.1 9.1 9.1 9.1 13.1 13.3 14.1

The large disparity in output per worker between the services-producing group and the goods-

producing group affects the aggregate measure of worker productivity in two ways: the differential rates of

output growth and the differential rates of productivity increases for the two industry groups.

During the 1975-1990 period, output per employee increased at an overall 0.4 percent per annum

rate. Goods-producing employees increased their output 1.8 percent per annum whiles services-producing

employees increased their output 0.1 percent per annum. These values ranged from 2.8 percent for

durables manufacturing to -0.3 percent for finance, insurance and real estate.

Total change in specified industry output, a summarized in Table 10.2, show wide variations

between industries and for the three time periods. Total change in value of output per employee ranged

from $41.7 thousand in durable goods manufacturing to -$7 thousand in finance, insurance and real estate.

They range from $84.4 thousand for durable goods manufacturing to -$1.1 thousand for retail trade. The

projected increases in output per employee overall are more than twice the overall actual increase in the

1975-90 period. The most pronounced differences between the actual and the projected values are the

large projected increases in the services-producing industries but reduced rates of increase in the goods-

producing industries
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Table 10.2 Total change in specified industry output per employee (1982 $), by year
and scenario, US, 1975-90 and projected 1990-2000 and 1990-2005

1990-00 1990-05
1975-90 Low Mod High Low Mod High

(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)
Total 3.9 6.5 8.4 13.0 7.3 10.5 13.0
Goods producing 31.8 25.0 27.0 36.6 38.6 46.0 53.4

Mining 14.2 12.4 27.5 20.6 9.1 16.1 21.3
Construction 3.7 4.9 7.3 11.2 7.3 9.9 15.4
Manufacturing 41.2 33.3 34.4 45.8 52.5 61.1 70.0
Durable manufacturing 41.7 37.3 38.8 53.8 61.0 75.2 84.4
Non durable manufacturing 40.5 28.1 28.6 35.0 40.2 41.5 34.9

Service-producing 0.7 3.9 5.1 7.6 4.3 5.3 7.4
Transportation, comm., utilities 7.4 23.6 26.2 32.1 20.0 22.6 28.9
Wholesale trade 5.5 16.6 18.5 24.5 10.4 12.3 16.3
Retail trade 2.1 -1.8 -1.1 0.1 3.7 4.8 6.8
Finance, ins., and real estate -7.0 14.4 16.2 21.4 15.1 16.2 20.8
Services -1.3 1.7 2.8 4.6 2.1 3.2 5.4
Government 0.7 0.5 1.1 1.9 1.6 1.4 1.4

Agriculture 11.2 16.8 15.4 17.8 19.9 22.0 26.2
Private households 2.7 0.0 -0.0 0.0 4.0 4.2 5.1

Total change differences in "low" and "high" output per employee from the "moderate" projection

are summarized in Table 10.3 for the two projection series. They show much variability from their

historical values and they differ, also, in the "low" and "high" variances from corresponding "moderate"

values.

Table 10.3 Total change difference in specified industry output per employee (1982 $),
bv year and scenario. US. 1975-90 and projected 1990-2000 and 1990-2005

1990-00 1990-05
Industry Low High Low High

(bil.$) (bil.S) (bil.$) (bil.$)
Nonfarm wage and salary -1.9 4.6 -2.6 3.0
Goods producing -2.0 9.6 -7.4 7.5
Mining -15.0 -6.9 -7.0 5.3
Construction -2.4 3.9 -2.6 5.5
Manufacturing -1.1 11.4 -8.6 9.0
Durable manufacturing -1.5 15.0 -14.2 9.2
Non durable manuf'g -0.6 6.4 -1.3 -6.5

Service-producing -1.2 2.5 -1.7 2.1
Trans., comm., utilities -2.6 5.9 -2.6 6.4
Wholesale trade -1.9 6.0 -1.9 3.9
Retail trade -0.7 1.2 -1.1 2.0

Fin., ins., and real estate -1.8 5.2 -1.1 4.7
Services -1.0 1.8 -1.1 2.2
Government -0.6 0.7 0.2 0.0

Agriculture 1.3 2.3 -2.1 4.2
Private households 0.0 0.0 -0.2 0.8

The BLS Growth Model accounts for these differences in output per employee by industry-to-

industry and period-to-period differences in investment per employee. The differences relate also to

increased levels of government spending in public infrastructure.

Transportation Requirements of Economic Growth

The BLS Growth Model used in the preparation of the projection series to 2000 provides estimates

of industry output, employment and value added changes associated with the increases in GNP in each of

the three BLS scenarios. The transportation requirements of alternative economic futures are derived for

the US (and later for Minnesota and the Upper Midwest) from the University of Minnesota IMPLAN model of
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the US economy. The gross product options cited earlier provide control totals for the IMPLAN estimates of

transportation requirements of the US economy in 2000 and 2010.

Transportation linkages to economic activity

Transportation linkages to local and regional economic activity are quantitatively represented by the

transactions of businesses, households and government offices engaged in buying and selling transportation

services. A multiplicity of transportation services are available from the producing sectors of local and

regional economies. Commercial transportation services are purchased from private and common carriers.

Non-commercial services are available in most US households and government offices. In addition, state

and local governments incur large annual expenditures building and maintaining an expanding transportation

infrastructure. Also several large manufacturing industry groups--particularly, motor vehicles and

equipment, air, rail and water transportation equipment, and petroleum refining--cater largely to the

transportation sector of the global economy. In 1990, the total value of the aggregate of the

transportation-related activities in the US exceeded $1.1 trillion (in 1982 dollars). This was equivalent to

28 percent of the Gross National Product in 1990. The direct contribution to GNP was much less, of

course, since the value added component of each dollar of sales varies greatly among the three

manufacturing and six transportation industry groups.

The total value of domestic and foreign sales of all producing sectors in the US economy in 1990 (in

1982 dollars) is presented in Table 11.1 as a frame of reference for the estimates of transportation

linkages. The producing and consuming sectors of the US economy are listed by column. The producing

sectors are also listed by row. Thus, the inter-industry transactions are shown in the first four columns

following the column of total domestic sales. Final domestic sales are listed in the next three columns.

Foreign exports and imports are listed last.

38



Table 11.1 Total domestic ad foreign sales of specified commodity output in "moderate" scenario, by purchasing sector,
US, 1990 . (1982$)

Total Other Trans., Other Personal Private Federal

Dom Manu- Goods Comm., Services Consump Invest State& Foreign Foreign
Industry Sales fact'g Prod'g Utilities Prod'g Expend ment Local Exports Imports

(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)
Total commodity sales 7289.6 1571.8 476.1 293.7 1118.8 2436.8 618.5 773.9 630.3 -667.8
Agriculture, for., fisher 181.6 102.3 50.0 0.1 12.2 15.7 0.1 1.2 23.7 -8.8
Mining 215.6 131.0 15.9 43.3 3.3 0.2 20.7 1.2 6.8 -105.4
Construction 421.7 9.0 8.0 19.3 48.6 0.0 234.9 101.9 0.3 0.0
Manufacturing 2289.8 865.5 210.6 54.4 193.9 504.4 292.9 168.1 466.9 -562.2

Durables 1231.8 450.5 146.8 14.9 51.7 150.7 290.4 126.9 368.9 -385.4
Transport equip (exc motor) 109.6 16.9 0.6 4.1 0.7 11.3 18.2 57.7 41.6 -12.5
Motor vehicle & equip 157.4 50.6 0.7 0.7 10.8 60.1 28.4 6.2 24.1 -81.0
Non durable 1060.8 416.5 65.1 39.5 142.2 353.7 2.5 41.3 98.1 -176.8
Petroleum and coal prod 173.5 29.9 22.4 34.5 22.9 54.6 0.0 9.3 12.9 -47.0

Tran., comm., utilities 681.7 142.5 29.3 104.9 157.4 207.9 5.7 34.0 36.6 -9.4
Transportation 249.5 62.2 14.2 42.7 44.3 69.7 1.8 14.6 31.0 -4.1
Communication 118.0 9.7 3.1 5.8 35.5 55.0 3.9 5 4.8 0.0
Electric, gas, & sanitary 314.3 70.6 12.0 56.4 77.6 83.2 0.0 14.5 0.7 -5.3

Trade 938.2 129.6 53.1 13.7 79.8 600.9 52.0 9.1 46.3 20.6
Fin., ins., real estate 908.1 47.4 39.1 18.5 296.1 477.0 12.2 17.8 28.4 -1.6
Private services 1219.8 136.4 69.2 37.5 304.4 609.5 0.0 62.9 21.0 -1.0
Government 433.4 8.2 0.8 2.1 23.2 21.3 0.0 377.8 0.3 0.0

The transportation sector is one of three sectors in the transportation, communications and public

utilities industry group--the "regulated industries". The transportation sector has the strongest linkages

with the manufacturing sector and the household sector. In reality, the household sector linkage is, in large

part, attributed to the flow of manufactured products to retail markets for purchasing by households.

The two goods-producing sectors and two services-producing sectors are the intermediate markets

for the transportation sector, while the next three sectors include the final domestic markets of the

transportation sector. The economic activity linakges are thus represented by the value of the inter-industry

and inter-sectoral transactions of the transportation sector.

The foreign trade of the US economy also is represented by the inter-industry and inter-sectoral

transactions of the individual sectors of the global economy. In 1990, the US economy experienced a

negative trade balance (in 1982 dollars). For some industry groups, however, foreign exports exceeded

foreign imports. By 2000, each of the three scenarios show an overall shift to a positive trade balance. A

sharp resurgence in manufacturing exports accounts for the turnaround in net exports.

Purchases of transportation services

Industry and sector purchases of transportation services associated with the projected economic

growth in the three BLS scenarios are listed in the tabular summaries. They show separately the

transportation input requirements of US economic growth for the 10-year period, 1990 to 2000. Total

input requirements are shown by mode and demand category--final sales and intermediate sales. The input

requirements of the producing, investing, consuming and exporting sectors are aggregated and summarized
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for each of the five categories of transportation services--rail, passenger, truck, water and air, and, also, an

overall category of transportation services.

Estimates of transportation input requirements of the US economy are available for the

Transportation and Economy Study from two sources: the University of Minnesota 1985 IMPLAN Model for

the US and the BLS 1986 Growth Model for the US. The BLS Growth Model provides the interindustry

transactions data, including individual industry transportation services requirements, for 222 producing

sectors representing the US economy.

A corresponding set of estimates of interindustry transactions for 528 producing sectors are

available from the University of Minnesota 1985 IMPLAN Model. This model also provides a corresponding

set of estimates of interindustry transactions for Minnesota and the Upper Midwest. It thus serves as a

"bridge" between the US statistical series and the individual state and substate regional statistical series.

The two sets of statistical series are aggregated into the 57 industry groups in the 1988 OBERS projection

series for the US and each of the 50 states.

The IMPLAN model is used to derive the effects of US economic growth on total industry

requirements, including transportation services. Unlike the BLS Growth Model, the IMPLAN Model shows

all domestic transactions net of foreign imports. Foreign exports and imports for both the final demand and

the intermediate demand sectors. The IMPLAN Model results are further aggregated into 10 industry

groups for reporting purposes.

Final markets. Total sales to final markets exceeded $4.5 billion in 1990--a figure less than reported

earlier. The lesser value is due to the exclusion of imports from domestic final sales.

Transportation input services are included in the marketing margins of final sales summarized in

Table 11.2. Transportation is one part of the "regulated industry" sector that includes transportation,

communications and public utilities.
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Table 11.2 Total sales of specified industry output in "moderate" scenario, by final demand sector,
US, 1990 . (1982 $)

Total Personal Private
Final Consump Invest National Federal State& Foreign Foreign Net

Sector Sales Expend ment Defense Nondef Local Export Imports Exort
(bil.$) (bil.$) (bil.$) (bil.$) (bil.S) (bil.$) (bil.$) (bil.$) (bil.$)

Total 4459.5 2436.8 618.5 243.8 77.4 452.7 630.3 -667.8 -37.5
Agriculture, for., fish 40.8 15.7 0.1 0 -0.4 1.6 23.7 -8.8 14.9
Mining 28.9 0.2 20.7 0.1 0.8 0.3 6.8 -105.4 -98.6
Construction 337.2 0 234.9 9.6 7.0 85.3 0.3 0 0.3
Manufacturing 1432.3 504.4 292.9 104 11.9 52.2 466.9 -562.2 -95.2

Durables 936.9 150.7 290.4 96.4 10.5 20.0 368.9 -385.4 -16.5
Non durable 495.4 353.7 2.5 7.6 1.5 32.2 98.1 -176.8 -78.7

Tran., comm.,utilities 284.2 207.9 5.7 8.8 3.0 22.2 36.6 -9.4 27.1
Trade 708.3 600.9 52.0 4.5 1.2 3.4 46.3 20.6 66.9
Fin., ins., real estate 535.4 477.0 12.2 0.5 1.8 15.5 28.4 -1.6 26.9
Private services 693.2 609.5 0 13.8 17.5 31.6 21.0 -1.0 20
Government 399.4 21.3 0 102.6 34.5 240.7 0.3 0 0.3

The "moderate" projection series shows an increase in total final sales of more than $1.1 billion, 25

percent, from 1990 to 2000 (Table 11.3). The reported increases in final sales, except exports, again are

reduced by the value of their import component.

Table 11.3 Change in total sales of specified industry output in "moderate" scenario, by final demand sector,
US. 1990 -2000 (1982 $)

Total Personal Private
Final Consump Invest National Federal State& Foreign Foreign Net

Sector Sales Expend ment Defense Nondef Local Export Imports Export
(bil.$) (bil.S) (bil.$) (bil.$) (bil.$) (bil.$) (bil.S) (bil.$) (bil.$)

Total 1131.0 612.6 232.5 -31.8 5.2 63.0 249.6 -161.2 88.4
Agriculture, for., fish 12.5 3.9 -1.0 0 0 0.2 9.4 -2.1 7.3
Mining 11.6 0.1 8.7 0 0.1 0 2.7 -25.5 -22.8
Construction 96.3 0 85.1 -1.3 0.5 11.9 0.1 0 0.1
Manufacturing 418.9 126.8 112.7 -13.6 0.8 7.3 184.9 -135.7 49.2

Durables 283.9 37.9 109 -12.6 0.7 2.8 146.1 -93.0 53.1
Non durable 135.0 88.9 3.7 -1.0 0.1 4.5 38.8 -42.7 -3.9

Tran., comm., utilities 71.2 52.2 2.4 -1.1 0.2 3.1 14.5 -2.3 12.2
Trade 189.4 151.1 20.0 -0.6 0.1 0.5 18.3 5.0 23.3
Fin., ins., real estate 137.8 119.9 4.4 -0.1 0.1 2.2 11.3 -0.4 10.9
Private services 165.4 153.2 0.1 -1.8 1.2 4.4 8.3 -0.2 8.1
Government 27.8 5.4 0 -13.4 2.3 33.5 0.1 0 0.1

Large increases in private investment and foreign exports--$232 billion and $250 billion,

respectively--result in a smaller percentage allocation of the total gross product for personal consumption

expenditures than in the 1975-1990 period. For the 1990 to 2000 period, 54 percent of final sales is

allocated to personal consumption expenditures, compared with 21 percent and 22 percent, respectively, to

private investment and foreign exports.

Manufacturing, with $185 billion of foreign exports--74 percent of total foreign exports--is the

leading export producing sector, with durable goods accounting for 79 percent of the total manufacturing

exports.

The change in domestically-produced output of the regulated industries sector was valued at $70.2

billion, in 1982 dollars. Of this total, $31.3 billion was spent in moving goods and services to final

markets. Foreign imports reduced the domestic portion of output value of the combined regulated
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industries sector by $2.3 billion, of which $1 billion is due to transportation imports.

The "low" scenario includes sharply reduced rates of growth in personal consurption expenditures

and foreign exports compared with the corresponding values in the "moderate" scenario. Thus, the

tradeable commodities for personal consumption and the relating marketing margins show the smallest

percentage increases. Of the $640 billion, or 14 percent, increase in total final sales in the "low" scenario,

$310 billion, or 48 percent of the total, is allocated to personal consumption. The private investment

allocation of $190 billion is 30 percent of the total while the $146 billion foreign trade allocation is 23

percent of the total. Private investment and foreign trade account for 68 percent of the final sales of

manufacturing output in the "low" scenario..

The "high" scenario, with its $1.8 trillion, or 41 percent, increase in total final sales, includes the

largest allocations of industry output--27 percent--to foreign trade. Its allocations to personal consumption

and private investment--45 percent and 25 percent, respectively--are at intermediate levels among the three

scenarios.

Purchases of transportation services by domestic final demand sectors totaled to $117 billion in

1990 (Table 11.4) Transportation of consumer goods from place of production to retail outlets accounts

for $70 billion, or 60 percent, of total transportation sector sales,. Shipment of foreign exports accounts

$31 billion, 26 percent of the total, of domestically-produced transportation services. Transportation by air

accounts for $45 billion in final sales, largely for household purchases and foreign exports.

Table 11.4 Total final sales of specified transportation services in "moderate" scenario, by final demand sector,
US. 1990. (1982 S)

Total Personal Private
Final Consump Invest National Federal State& Foreign Foreign Net

Sector Sales Expend ment Defense Nondef Local Export Imports Exports
(bil.$) (bil.$) (bil.S) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)

Transportation only, total 117.1 69.7 1.8 5.3 0.8 8.5 31.0 -4.1 26.9
Railroad transportation 12.5 5.6 0 0.5 0.1 0.4 6.1 -0.2 6.0
Local & interurban pass. transit 10.2 6.7 0 0.1 0 3.4 0 0 0
Trucking and warehousing 30.8 17.2 1.8 2.6 0.3 2.2 6.7 0 6.7
Water transportation 12.5 5.2 0 0.9 0 0.2 6.2 6.5 12.7

Transportation by air 45.3 31.4 0 1.2 0.4 2.1 10.3 -10.5 -0.2

Pipelines, except natural gas 1.5 1.0 0 0.1 0 0.2 0.2 0 0.2

Transportation services 4.3 2.7 0 0 0 0.1 1.5 0 1.5

Communication 68.7 55.0 3.9 1.2 1.0 2.8 4.8 0 4.8

Electric, gas,& sanitary services 98.4 83.2 0 2.4 1.2 10.9 0.7 -5.3 -4.6

Transportation, comm.. utilities 284.2 207.9 5.7 8.8 3.0 22.2 36.6 -9.4 27.1

Total final sales of transportation sector increase by $31.3 billion, or 24 percent percent, over the

1990 to 2000 period (Table 11.5). This increase compares with a 25 percent increase in total final sales

and a 26 percent increase in gross national product. Personal consumption expenditures and foereign

exports account for 56 percent and 39 percent, respectively, of the total sales.
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Table 11.5 Change in total sales of specified transportation services in "moderate" scenario, by final demand sector,
US, 1990 -2000 (1982 S)

Total Personal Private

Final Consump Invest National Federal State& Foreign Foreign Net

Sector Sales Expend ment Defense Nondef Local Export Imports Export
(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)

Tranportation services, total 31.3 17.5 1.9 -0.7 0.1 1.2 12.3 -1.0 11.3
Railroad transportation 3.9 1.4 0.1 -0.1 0.0 0.1 2.4 -0.0 2.4
Local & interurban pass. transit 2.1 1.7 0.0 -0.0 0.0 0.5 0.0 0.0 0.0
Trucking and warehousing 7.8 4.3 0.9 -0.3 0.0 0.3 2.6 0.0 2.6
Water transportation 3.7 1.3 0.0 -0.1 0.0 0.0 2.5 1.6 4.0
Transportation by air 12.1 7.9 0.0 -0.2 0.0 0.3 4.1 -2.5 1.5
Pipelines, except natural gas 0.4 0.3 0.0 -0.0 0.0 0.0 0.1 0.0 0.1
Transportation services 1.3 0.7 0.0 0.0 0.0 0.0 0.6 0.0 0.6
Communication 17.4 13.8 1.4 -0.2 0.1 0.4 1.9 0.0 1.9
Electric, gas, & sanitary services 22.5 20.9 0.0 -0.3 0.1 1.5 0.3 -1.3 -1.0
Tran., comm., public utilities 71.2 52.3 2.4 -1.2 0.2 3.1 14.5 -2.3 12.2

Individual industry requirements for transportation services over the 10-year period from 1990 to

2000 vary greatly. The air transportation industry accounts for the largest change--$12.1 billion--of the

$31.3 total change in the transportation sector in the "moderate" scenario. However, the changes in

communications and public utilities industry sales to the final demand sectors exceed those in the air

transportation industry for the 1900-2000 period.

The BLS "low" scenario shows a much lower dependence on the transportation sector than the

"moderate" scenario. The growth in all transportation services is cut by nearly one-half in the alternate

scenario, although proportionately slightly less than public utilities, but more than communications.

A 67 percent larger increase in the purchases of all transportation services by the final demand

sector is projected in the "high" scenario than in the "moderate" scenario. This increase compares with a

49 percent larger increase in communications and a 54 percent larger increase in public utilities. However,

the projected increase in air transportation is slightly less, at 59 percent, than the projected increase in

other transportation.

Final sales of industry output for the use of non-commercial transportation in the household sector--

$253 billion--accounted for 10 percent of total personal consumption expenditures in 1990 Table 11.6.

While a small portion of total household expenditures, the total spending for other infrastrucuture sevices

purchased from private businesses and government enterprise, like communications, utilities, commercial

transportation and private education, was over 80 percent of the amount spent on non-commercial

transportation.

43



Table 11.6 Total sales of specified industry output to personal consumption sector,
"moderate" scenario, US, 1990 (1982 $)

Total
Personal Non-comm Utilities Commer Educa-
Consump Transport Services Transport tion Other

(bil.$) (bil.S) (bil.$) (bil.$) (bil.$) (bil.$)
Total 2436.7 253.1 124.1 33.2 47.0 1979.3
Agriculture, for., fisheries 15.7 0.0 0.0 0.0 0.0 15.7
Mining 0.2 0.0 0.0 0.0 0.0 0.2
Construction 0.0 0.0 0.0 0.0 0.0 0.0
Manufacturing 504.4 113.5 0.0 0.0 0.0 390.9

Durables 150.7 66.2 0.0 0.0 0.0 84.5
Non durable 353.7 47.3 0.0 0.0 0.0 306.4

Tran., comm., public utilities 207.9 6.3 118.9 33.2 0.0 49.5
Trade 600.9 77.7 0.0 0.0 0.0 523.3
Fin., ins., real estate 477.0 9.9 0.0 0.0 0.0 467.1
Private services 609.5 44.4 0.6 0.0 47.0 517.5
Government 21.3 1.5 4.6 0.0 0.0 15.2

Much of the projected change in personal consumption expenditures is due to increased

expenditures on manufactured goods and related marketing margins. Non-commercial transportation

accounts for nearly 44 percent of the expenditures for durable goods manufacturing. It accounts for 10

percent of the total personal consumption expenditures.

Expenditures on household utilities accounts for the next largest (to non-commercial transportation)

increase in household spending for the services of the "regulated industry" group. However, the increase in

spending on commercial transportation is only 13 percent of the increase in spending on non-commercial

transportation.

Final sales of commodity output to the business invesment sector are summarized in Table 11.6.

The principal producer durable equipment groups relating to transportation are listed individually. Thus, the

total the transportation equipment expenditures that qualify as business invesment areless than 10 percent

of total business investment. Business purchases of equipment of less than three year life are included

among the current transactions (listed in Table 11.1).

Table 11.6 Total sales of specified commodity output to business investment sector,
"moderate" scenario. US. 1990 (1982 S)

Total Total Truck Air- Ship & Rail-

Industry Invest Trans & Bus Autos craft Boat road
(bil.$) (bil.S) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)

Total 618.1 54.5 18.7 21.1 12.1 1.4 1.1
Agriculture, for., fisheries 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mining 20.7 0.0 0.0 0.0 0.0 0.0 0.0
Construction 234.5 0.0 0.0 0.0 0.0 0.0 0.0

Manufacturing 292.9 46.7 16.1 17.5 10.7 1.4 1.1

Durables 290.3 46.7 16.1 17.5 10.7 1.4 1.1

Transport equip (exc motor) 18.3 17.8 5.3 0.0 10.1 1.4 1.1
Motor vehicle & equipment 28.3 28.3 10.8 17.5 0.0 0.0 0.0
Non durables 2.7 0.0 0.0 0.0 0.0 0.0 0.0

Tran., comm., utilities 5.7 0.6 0.3 0.4 0.0 0.0 0.0
Trade 52.0 7.1 2.3 3.3 1.5 0.0 0.0
Fin., ins., real estate 12.2 0.0 0.0 0.0 0.0 0.0 0.0
Private services 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Government 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Transportation-related purchases for moving goods and services to final markets thus include a large

con-commercial component that is less guided by general economic criteria of broad national purpose than

by personal, local and special interest considerations. Improving the productivity of resource use in the

transportation sector requires, therefore, examination of state and local conditions affecting largely public

sector and household decesion processes.

Intermediate markets. Individual industry requirements for transportation and all other industry

services in the 1990 base year are presented in Table 12.1. For presentation purposes, transportation

services are aggregated into the transportation, communications and public utilties sector. The BLS Growth

Model and the University of Minnesota IMPLAN Model also provide US industry requirements for

transportation services, along with all other industry input requirements, for 2000 and 2005..

Table 12.1 Total sales of specified industry to intermediate demand sector in "moderate"
scenario. US, 1990 -2000 (1982 $)

1990 Change 1990-00

Total Total Total Total
Industry Total Goods Service Total Goods Service

(bil.S) (bil.S) (bil.$) (bil.$) (bil.$) (bil.S)
Total 7389.6 3444.2 3945.4 2407.7 830.8 1576.9
Value added 3929.3 1396.3 2533.0 1491.4 288.5 1202.9
Total intermediate demand 3460.3 2047.9 1412.4 916.4 542.4 374.0
Agriculture, for., fisheries 164.6 152.4 12.2 43.6 40.3 3.2
Mining 193.5 146.9 46.6 51.2 38.9 12.3
Construction 84.9 17.0 67.9 22.5 4.5 18.0
Manufacturing, total 1324.4 1076.2 248.3 350.7 285.0 65.8

Durables, total 663.8 597.2 66.6 175.8 158.2 17.7
Transport equip(exc motor) 22.4 17.6 4.8 5.9 4.7 1.3
Motor vehicle & equip 62.7 51.3 11.4 16.6 13.6 3.0
Non durables, total 663.3 481.6 181.7 175.7 127.5 48.1
Petroleum and coal prod 109.6 52.3 57.3 29.0 13.9 15.2

Tran., comm., public utilities 434.1 171.8 262.2 115.0 45.5 69.4
Transportation 163.4 76.4 87.0 43.3 20.2 23.0
Communication 54.1 12.8 41.2 14.3 3.4 10.9
Electric, gas, & sanitary serv 216.6 82.6 134.0 57.4 21.9 35.5

Trade 276.2 182.7 93.5 73.2 48.4 24.8
Fin., ins., real estate 401.1 86.5 314.6 106.2 22.9 83.3
Private services 547.4 205.5 341.9 145.0 54.4 90.5
Government 34.3 9.0 25.3 9.1 2.4 6.7

Total purchases of intermediate inputs from producing sectors of the US economy are summarized

in Table 12.2. Also shown is the value added by each producing sector that, together with the outlays for

intermediate inputs, represents the total value of industry ouptut. The value added figures are the

contribution of each industry's production to gross national product. They represent each industry's

income payments to households, businesses and government agencies for the use of primary resources--

labor, capital and entrepreneurship--provided by these economic units.
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Table 12.2 Total sales of specified industry to intermediate demand sector in "moderate" scenario,
US, 1990 (1982 $)

Agricul Trans., Retail& Fin.,

Industry

Total
Value added
Total inter demand
Agriculture, for., fisheries
Mining
Construction
Manufacturing

Durables
Transport equip (exc motor)
Motor vehicle & equipment
Non durable
Petroleum and coal prod

Tran., comm., utilities
Transportation
Communication
Electric, gas, & sanitary

Trade
Fin., ins., real estate
Private services
Government

Forest Con- Manu- Durable NonDur Comm., Wh'sale Insur., Private Gov't
& Fish. Mining struction fact'g Goods Goods Pub Util Trade RealEst. Services Enterpr

(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)
177.3 76.6 630.0 2560.3 1378.2 1182.1 545.2 1071.9 822.3 1015.0 491.2
48.6 19.2 340.1 988.4 625.4 363.0 251.5 704.9 537.2 615.2 424.2

128.8 57.4 289.9 1571.8 752.7 819.1 293.7 366.9 285.1 399.8 67.0
46.6 0.0 3.4 102.3 5.3 97.0 0.1 4.1 3.5 2.3 2.3

0.3 11.6 4.0 131.0 11.0 120.0 43.3 0.0 0.0 0.0 3.3
1.3 5.8 0.9 9.0 4.9 4.1 19.3 3.4 25.6 3.9 15.7

37.1 10.7 162.9 865.5 494.8 370.7 54.4 75.0 10.9 97.5 10.5
4.0 6.8 136.0 450.5 411.0 39.4 14.9 7.2 1.7 40.2 2.6
0.6 0.0 0.0 16.9 16.9 0.0 4.1 0.0 0.1 0.5 0.2
0.2 0.1 0.4 50.6 50.3 0.2 0.7 0.5 0.1 10.8 0.2

33.1 3.9 28.1 416.5 85.3 331.2 39.5 67.8 9.3 57.2 7.9
8.0 1.6 12.8 29.9 7.7 22.2 34.5 9.6 1.6 8.2 3.4
8.3 6.2 14.8 142.5 64.5 78.1 104.9 58.3 22.8 52.8 23.5
3.2 1.0 9.9 62.2 26.8 35.4 42.7 18.1 3.7 15.4 7.1
0.6 0.2 2.4 9.7 5.3 4.4 5.8 12.1 7.5 15.3 0.6
4.5 5.1 2.5 70.6 32.4 38.2 56.4 28,2 11.6 22.1 15.8
9.6 3.1 40.4 129.6 71.2 58.4 13.7 34.0 7.2 36.1 2.6

19.2 14.9 5.1 47.4 27.4 19.9 18.5 63.3 151.5 78.2 3.1
6.3 4.9 58.0 136.4 70.4 66.0 37.5 123.8 53.7 122.0 4.9
0.2 0.1 0.6 8.2 3.2 5.0 2.1 5.2 9.8 7.1 1.1

Changes in industry output, value added and intermediate purchases over the 10-year period from

1990 to 2000 are summarized in Table 12.3. These changes, concentrated largely in the tradeable

commodities industries, show the emergence of the manufacturing industries as pivotal industries in

accounting for the differential effects of the alternative futures scenarios on transportation requirments.

Table 12.3 Change in total sales of specified industry output to final demand sector in "moderate" scenario,
US. 1990 -2000 (1982 $)

Agricul Trans., Retail& Fin., Total

Forest Con- Manu- Durable NonDur Comm., Wh'sale Insur., Private Gov't Intermed
Industry & Fish. Mining struction fact'g Goods Goods Pub Util Trade RealEst Services Enterpr Purchases

(bil.S) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)
Total 91.6 165.0 42.7 531.4 217.4 314.0 308.9 156.2 468.2 436.7 207.0 2407.7
Value added 57.5 149.8 -34.1 115.2 18.1 97.1 231.1 59.0 392.8 330.8 189.3 1491.4
Total intermediate demand 34.1 15.2 76.8 416.3 199.4 216.9 77.8 97.1 75.5 105.9 17.7 916.4
Agriculture, for., fisheries 12.4 0.0 0.9 27.1 1.4 25.7 0.0 1.1 0.9 0.6 0.6 43.6
Mining 0.1 3.1 1.1 34.7 2.9 31.8 11.5 0.0 0.0 0.0 0.9 51.2
Construction 0.4 1.5 0.2 2.4 1.3 1.1 5.1 0.9 6.8 1.0 4.2 22.5
Manufacturing 9.8 2.8 43.2 229.2 131.1 98.1 14.4 19.9 2.9 25.8 2.8 350.7

Durables 1.1 1.8 36.0 119.3 108.8 10.4 4.0 1.9 0.5 10.6 0.7 175.8
Transport equip (exc motor) 0.2 0.0 0.0 4.5 4.5 0.0 1.1 0.0 0.0 0.1 0.1 5.9
Motor vehicle & equip 0.1 0.0 0.1 13.4 13.3 0.1 0.2 0.1 0.0 2.6 0.1 16.6

Non durable 8.8 1.0 7.5 110.3 22.6 87.7 10.4 18.0 2.4 15.2 2.1 175.7
Petroleum and coal prods 2.1 0.4 3.4 7.9 2.1 5.9 9.1 2.6 0.4 2.2 0.9 29.0

Tran., comm., utilities 1.8 -4.2 1.4 -104.7 -54.7 -50.0 -61.3 -46.1 -20.8 -42.4 -19.2 -295.4
Trade 2.5 0.8 10.7 34.3 18.9 15.5 3.6 9.0 1.9 9.6 0.7 73.2
Fin., ins., real estate 5.1 3.9 1.4 12.6 7.3 5.3 4.9 16.8 40.1 20.7 0.8 106.2
Private services 1.7 1.3 15.4 36.1 18.6 17.5 9.9 32.8 14.2 32.3 1.3 145.0
Government 0.0 0.0 0.1 2.2 0.9 1.3 0.6 1.4 2.6 1.9 0.3 9.1

Transportation input services are disaggregated in the "regulated industry" marketing margins of

final sales that are reported for the 10-year period from 1990 to 2000 in Table 12.4. The individual

producing sectors, on the other hand, are aggregated in the two industry groups--goods producing and
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services producing. The goods-producing industries include farming, mining, construction and

manufacturing. The services producing group includes the remaining industry groups. .

Table 12.4 Total sales of specified industry to intermediate demand sector in "moderate"
scenario, US, 1990 -2000 (1982 $)

1990 1990-00
Goods Service Goods Service

Industry Prod'g Prod'g Total Prod'g Prod'g Total
(bil.$) (bil.S) (bil.$) (bil.$) (bil.S) (bil.$)

Transportation, only 76.4 87.0 163.4 20.2 23.0 43.2

Railroad transportation 17.6 9.8 27.4 4.6 2.6 7.2
Local & interurban pass. transit 3.5 5.5 9.0 0.9 1.4 2.4

Trucking and warehousing 35.6 38.0 73.6 9.4 10.0 19.5

Water transportation 5.8 14.4 20.2 1.5 3.8 5.4

Transportation by air 8.5 13.8 22.3 2.3 3.7 5.9

Pipelines, except natural gas 5.4 0.6 6.0 1.4 0.2 1.6
Transportation services 0.1 5.0 5.0 0.0 1.3 1.3
Communication 12.8 41.2 54.1 3.4 10.9 14.3
Electric, gas, & sanitary services 82.6 134.0 216.6 21.9 35.5 57.4
Tran., comm.. utilities 171.8 262.2 434.1 45.5 69.4 114.9

A large increase in transportation requirements is projected for the goods producing industries. This

increase is attributed largely to increases in manufacturing and the related requirements for trucking and

warehousing and transportation by air, as shown in Table 12.5. . The "regulated group" also emerges as a

large purchaser of transportation inputs.

Table 12.5 Total sales of specified industry to intermediate demand sector in "moderate" scenario,
US. 1990 (1982 S)

Agricul Trans., Retail& Fin.,

Forest Con- Manu- Durable NonDur Comm., Wh'sale Insur., Private Gov't

Industry & Fish. Minine struction fact'g Goods Goods Pub Util Trade RealEst. Services Enterpr

(bil.S) (bil.S) (bil.S) (bil.S) (bil.S) (bil.S) (bil.S) (bil.S) (bil.S) (bil.S) (bil.S)

Transportation, only 3.2 1.0 9.9 62.2 26.8 35.4 42.7 18.1 3.7 15.4 7.1

Railroad transportation 0.8 0.2 2.0 14.6 6.4 8.2 5.3 0.8 0.1 1.9 1.8

Local & interurban pass. 0.1 0.1 0.2 3.2 1.7 1.5 0.9 1.4 0.4 2.7 0.2

transit
Trucking and warehousing 1.9 0.4 6.9 26.5 12.6 13.9 16.6 12.3 1.3 5.1 2.7

Water transportation 0.2 0.1 0.5 5.0 1.1 3.9 13.4 0.3 0.1 0.3 0.3

Transportation by air 0.2 0.2 0.4 7.7 5.0 2.8 2.5 2.8 1.4 4.9 2.2

Pipelines, except natural gas 0.1 0.0 0.0 5.3 0.1 5.2 0.3 0.1 0.0 0.1 0.0

Transportation services 0.0 0.0 0.0 0.1 0.0 0.0 3.7 0.5 0.4 0.4 0.0

Communication 0.6 0.2 2.4 9.7 5.3 4.4 5.8 12.1 7.5 15.3 0.6

Electric, gas, & san. services 4.5 5.1 2.5 70.6 32.4 38.2 56.4 28.2 11.6 22.1 15.8
Tran.. comm.. utilities 8.3 6.2 14.8 142.5 64.5 78.1 104.9 58.3 22.8 52.8 23.5

The critical role of manufacturing in accounting for the projected growth in transportation

requirements is illustrated, again, in Table 12.6. Purchases of transportation to move intermediate inputs

into manufacturing and finished products to retail markets account for most of the $43.2 increase

projected for the 1990s.
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Table 12.6 Change in total sales of specified industry output to final demand sector in "moderate" scenario,
US, 1990 -2000 (1982 $)

Agricul Trans., Retail& Fin.,
Forest & Con- Manu- Durable NonDur Comm., Wh'sale Insur., Private Gov't

Industry Fisheries Mining struction fact'g Goods Goods Pub Util Trade RealEst. Services Enterpr
(bil.$) (bil.$) (bil.$) (bil.S) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)

Transportation, total 0.9 0.3 2.6 16.5 7.1 9.4 11.3 4.8 1.7 4.1 1.9
Railroad transportation 0.2 0.1 0.5 3.9 1.7 2.2 1.4 0.2 0.0 0.5 0.5
Local & interur. pass. transit 0.0 0.0 0.1 0.8 0.5 0.4 0.2 0.4 0.1 0.7 0.0
Trucking and warehousing 0.5 0.1 1.8 7.0 3.3 3.7 4.4 3.2 0.4 1.4 0.7
Water transportation 0.1 0.0 0.1 1.3 0.3 1.0 3.6 0.1 0.0 0.1 0.1
Transportation by air 0.1 0.1 0.1 2.0 1.3 0.7 0.7 0.7 0.4 1.3 0.6
Pipelines, except natural gas 0.0 0.0 0.0 1.4 0.0 1.4 0.1 0.0 0.0 0.0 0.0
Transportation services 0.0 0.0 0.0 0.0 0.0 0.0 1.8 0.1 0.1 0.1 0.0
Communication 0.2 0.1 0.6 2.6 1.4 1.2 1.5 3.2 2.0 4.1 0.2
Electric, gas, & san. services 1.2 1.3 0.7 18.7 8.6 10.1 14.9 7.5 3.1 5.9 4.2
Tran., comm., utilities 2.2 1.7 3.9 37.7 17.1 20.7 27.8 15.4 6.0 14.0 6.2

Purchases of transportation for moving goods and services to intermediate markets and the

producing sectors of state and regional economies are guided largely by business considerations affecting

the form and value of these services. Intense competition among the providers of these services, in turn,

accounts for the equally intense pressures upon state and local governments to assist operating businesses

in the transportation sector by providing higher load limits and other forms preferential treatment.

Transportation sector purchases

The transportation services industries purchase of a wide range of industry outputs, particularly

energy inputs and capital goods. These purchases are also represented by the individual sectors that

produce the transportation industries input requirements.

Industry commodity input requirment in the transportation sector in the 1990 base year are

summarized in Table 13.1. The transportation sector produced services valued at $257.9 billion (in 1982

dollars) in 1990. The total contribution of this sector to the gross national product is represented by the

value of its primary input purchases--$143 billion, of which the trucking and warehousing and air

transportation industries contributed, respectively $56.7 billion and $34.5billion. Intermediate input

purchases totaled to $114.9 billion, with the largest share contributed by the air transportation industry.

Finally, interindustry transactions within the transportation sector were more than $38 billion in 1990.
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Table 13.1 Total purchase of specified industry output, by "regulated industry"sector,
US, 1990 (1982 $)

Transpor- Rail Local& Truck& Water Air Pipe- Trans Cor- Public
Industry tationonly Trans Interurb Wareh'g Trans Trans line Serv munic Utilit Total

Total industry output
Primary input purchases (va)
Total intermediate purchases
Agriculture, for., fisheries
Mining
Construction
Manufacturing

Durables
Transport equip (exc motor)
Motor vehicle & equip
Non durable
Petroleum and coal prod

Tran.. comm., public utilities
Intramodal trans transfers
Other transportation
Communications
Public utilities

Trade
Fin., ins., real estate
Private services
Government

(bil.$) (bil.$)
257.9 31.4
143.0 18.6
114.9 12.9

0.0 0.0
0.2 0.0
3.7 2.5

29.0 4.2
7.5 1.7
4.0 1.0
0.4 0.0

21.5 2.5
18.6 2.2
43.6 2.9

3.1 2.2
35.2 0.4

2.3 0.1
3.0 0.2
9.1 0.6
8.9 0.4

19.8 2.3
0.6 0.1

(bil.$)
13.0

8.3
4.8
0.0
0.0
0.1
1.7
0.5
0.0
0.1
1.2
1.8
0.6
0.0
0.3
0.1
0.2
0.8
0.6
0.9
0.1

(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)
87.3 32.3 69.2 8.5 16.1 140.4 276.9 675.2
56.7 9.3 34.5 4.8 11.0 100.3 138.2 381.5
30.6 23.0 34.8 3.7 5.2 40.2 138.7 293.7
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.2 0.0 0.0 43.1 23.8
0.3 0.3 0.1 0.3 0.0 6.9 8.8 11.5
5.4 3.6 13.3 0.5 0.3 5.8 19.6 39.9
0.6 1.6 2.8 0.2 0.1 4.5 2.9 11.1
0.0 0.6 2.5 0.0 0.0 0.0 0.0 4.1
0.2 0.0 0.0 0.0 0.0 0.2 0.0 0.7
4.8 1.9 10.6 0.2 0.2 1.3 16.7 39.4
3.5 1.6 10.1 0.1 0.1 0.3 15.6 34.5

13.2 13.9 10.1 1.8 1.1 5.5 55.7 104.9
0.5 0.1 0.3 0.0 0.1 0.0 2.2 5.3

11.8 13.2 8.8 0.3 0.6 0.9 1.4 37.5
0.7 0.3 0.7 0.0 0.3 2.7 0.7 5.8
0.3 0.4 0.3 1.5 0.2 1.9 51.5 56.4
3.2 0.5 3.4 0.2 0.4 1.5 3.2 13.7
2.3 2.0 1.9 0.3 1.4 6.2 3.4 18.5
6.1 2.6 5.9 0.4 1.8 13.6 4.1 37.5
0.2 0.1 0.0 0.0 0.1 0.7 0.8 2.1

Changes in input requirements of the "regulated industry" sector are driven by changes in

transportation demand. These two industries account for $41.4 billion of the $68.3 billion growth in

transportation sector output from 1990 to 2000 (Table 13.2) The largest absolute increase is in the

demand for trucking and warehousing. The largest relative increase is in the demand for air transportation.

Intra-modal and inter-modal demand is projected to increase by more than $10 billion.

Table 13.2 Change in total purchases of specified industry output, by "regulated industry"sector,
US, 1990-2000. (1982 $)

Transpor- Rail Local& Truck& Water Air Pipe- Trans Cor- Public
Sector tation oniv Trans Interurb Wareh'e Trans Trans line Serv munic Utilit Total

(bil.$) (bil.$) (bil.S) (bil.S) (bil.S) (bil.S) (bil.$ (bil.$) (bil.$) (bil.S) (bil.$

Total industry output
Primary input purchases (va)
Total intermediate purchases
Agriculture, for.. fisheries
Mining
Construction
Manufacturing

Durables
Transport equip (exc motor)
Motor vehicle & equip
Non durable
Petroleum and coal prod

Tran., comm., public utilities
Intramodal trans transfers
Other transportation
Communications
Public utilities

Trade
Fin., ins., real estate
Private services
Government

68.3
37.9
30.4

0.0
0.1
1.9
7.6
1.9
1.1
0.1
5.7
4.9

11.6
0.8
9.4
0.6
0.8
2.4
2.4
5.2
0.2

8.3
4.9
3.4
0.0
0.0
0.7
1.1
0.4
0.3
0.0
0.6
0.6
0.8
0.6
0.1
0.0
0.1
0.2
0.1
0.6
0.0

3.5
2.2
1.3
0.0
0.0
0.0
0.4
0.1
0.0
0.0
0.3
0.3
0.2
0.0
0.1
0.0
0.0
0.2
0.2
0.2
0.0

23.1
15.0
8.1
0.0
0.0
0.1
1.4
0.1
0.0
0.1
1.3
0.9
3.5
0.1
3.1
0.2
0.1
0.8
0.6
1.6
0.1

8.5
2.5
6.1
0.0
0.0
0.1
0.9
0.4
0.2
0.0
0.5
0.4
3.7
0.0
3.5
0.1
0.1
0.1
0.5
0.7
0.0

18.3
9.1
9.2
0.0
0.0
0.0
3.5
0.7
0.7
0.0
2.8
2.7
2.7
0.1
2.3
0.2
0.1
0.9
0.5
1.5
0.0

)
2.3
1.3
1.7
0.0
0.1
0.1
0.1
0.1
0.0
0.0
0.1
0.0
0.5
0.0
0.1
0.0
0.4
0.1
0.1
0.1
0.0

4.3
2.9
1.4
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.1
0.0
0.3
0.0
0.2
0.1
0.0
0.1
0.4
0.5
0.0

37.2
26.6
10.6

0.0
0.0
1.8
1.5
1.2
0.0
0.1
0.4
0.1
1.5
0.0
0.2
0.7
0.5
0.4
1.6
3.6
0.2

73.3 178.8
36.6 101.0
36.7 77.7
0.0 0.0

11.4 30.9
2.3 13.0
5.2 28.8
0.8 7.7
0.0 1.1
0.0 0.2
4.4 10.5
4.1 9.1

14.8 27.8
0.6 1.4
0.3 9.9
0.2 1.5

13.6 14.9
0.9 3.6
0.9 4.9
1.1 9.9
0.2 0.6
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approached $7.3 trillion (in 1982 dollars) in 1990. The manufacturing industries account for nearly $1.6

trillion of this total. Purchases of transportation inputs by the producing industries are nearly $250 billion.

Table 13.3 Total purchases of specified industry output, by domestic producing and consuming sectors,
and foreign trade sector, US, 1990. (1982 $)

Total Other Trans., Other Personal Private Federal

Domestic Manu- Goods Comm., Services Consump Invest State& Foreign Foreign Net
Industry Sales fact'g Prod'g Pub Util Prod'g Expend ment Local Exports Imports Exports

(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)
Total commodity purchases 7289.6 1571.8 476.1 293.7 1118.8 2436.8 618.5 773.9 630.3 -667.8 -37.5
Agriculture, for., fisheries 181.6 102.3 50.0 0.1 12.2 15.7 0.1 1.2 23.7 -8.8 14.9
Mining 215.6 131.0 15.9 43.3 3.3 0.2 20.7 1.2 6.8 -105.4 -98.6
Construction 421.7 9.0 8.0 19.3 48.6 0.0 234.9 101.9 0.3 0.0 0.3
Manufacturing 2289.8 865.5 210.6 54.4 193.9 504.4 292.9 168.1 466.9 -562.2 -95.2

Durables 1231.8 450.5 146.8 14.9 51.7 150.7 290.4 126.9 368.9 -385.4 -16.5
Transport equip (exc motor) 109.6 16.9 0.6 4.1 0.7 11.3 18.2 57.7 41.6 -12.5 29.1
Motor vehicle & equip 157.4 50.6 0.7 0.7 10.8 60.1 28.4 6.2 24.1 -81.0 -56.9
Non durable 1060.8 416.5 65.1 39.5 142.2 353.7 2.5 41.3 98.1 -176.8 -78.7
Petroleum and coal prod 173.5 29.9 22.4 34.5 22.9 54.6 0.0 9.3 12.9 -47.0 -34.1

Tran., comm., public utilities 681.7 142.5 29.3 104.9 157.4 207.9 5.7 34 36.6 -9.4 27.1
Transportation 249.5 62.2 14.2 42.7 44.3 69.7 1.8 14.6 31.0 -4.1 26 9
Communication 118.0 9.7 3.1 5.8 35.5 55.0 3.9 5 4.8 0.0 4.8
Electric, gas, & sanitary serv 314.3 70.6 12.0 56.4 77.6 83.2 0.0 14.5 0.7 -5.3 -4.6

Trade 938.2 129.6 53.1 13.7 79.8 600.9 52.0 9.1 46.3 20.6 66.9
Fin., ins., real estate 908.1 47.4 39.1 18.5 296.1 477.0 12.2 17.8 28.4 -1.6 26.9
Private services 1219.8 136.4 69.2 37.5 304.4 609.5 0.0 62.9 21.0 -1.0 20.0
Government 433.4 8.2 0.8 2.1 23.2 21.3 0.0 377.8 0.3 0.0 0.3

Total domestic commodity sales are projected to increase by $1.5 trillion from 1990 to 2000 (Table

13.4) Commodity input purchases of the manufacturing sector are projected to increases by $416 billion.

The personal consumption sector increase is nearly $613 billion, while the foreign export sector increases

by nearly $250 billion. Manufacturing accounts for the largest projected increases in domestic sales at

$509 million, with intra-sectoral sales acounting for the largest increase (of $229 billion) and foreign

exports accounting for the next largest (a $185 billion) increase. Increases in intra-sectoral sales are a

response, in part, to the overall increase in manufacturing salesand , in part, to the specialization and

externalization of manufacturing services.
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Table 13.4 Change in total purchases of specified industry output, by domestic producing and consuming sectors,
and foreign trade sector, US, 1990-2000. (1982 $)

Total Other Trans., Other Personal Private Federal

Domestic Manu- Goods Comm., Services Consump Invest State& Foreign Foreign Net
Industry Sales fact'g Prod'g Pub Util Prod'g Expend ment Local Exports Imports Exports

(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)
Total commodity purchases 1501.7 416.3 97.1 77.8 97.1 612.6 232.5 -31.8 249.6 -161.2 88.4
Agriculture, for., fisheries 32.2 27.1 1.1 0.0 1.1 3.9 -1 0 9.4 -2.1 7.3
Mining 55.0 34.7 0.0 11.5 0.0 0.1 8.7 0 2.7 -25.5 -22.8
Construction 93.1 2.4 0.9 5.1 0.9 0 85.1 -1.3 0.1 0 0.1
Manufacturing 509.2 229.2 19.9 14.4 19.9 126.8 112.7 -13.6 184.9 -135.7 49.2

Durables 261.3 119.3 1.9 4.0 1.9 37.9 109 -12.6 146.1 -93 53
Transport equip (exc motor veh) 8.8 4.5 0.0 1.1 0.0 2.8 7.4 -7 16.5 -3 13.5
Motor vehicle & equipment 38.5 13.4 0.1 0.2 0.1 15.1 9.8 -0.3 9.5 -19.6 -10

Non durable 248.3 110.3 18.0 10.4 18.0 88.9 3.7 -1 38.8 -42.7 -3.9
Petroleum and coal products 35.9 7.9 2.6 9.1 2.6 13.7 0.6 -0.6 5.1 -11.4 -6.3
Tran., comm., public utilities 149.8 37.7 15.4 27.8 15.4 52.2 2.4 -1.1 14.5 -2.3 12.2

Transportation 176.8 16.5 4.8 11.3 4.8 43.1 -1.8 98.2 -26.3 4.1 -22.2
Communication 110.7 2.6 3.2 1.5 3.2 31.2 64.9 4.1 -1.6 6.7 -4.8
Electric, gas, & san services 187.9 18.7 7.5 14.9 7.5 37.7 104.1 -2.4 11.7 6.3 -2

Trade 226.4 34.3 9.0 3.6 9.0 151.1 20 -0.6 18.3 5 23.3
Fin., ins., real estate 175.2 12.6 16.8 4.9 16.8 119.9 4.4 -0.1 11.3 -0.4 10.9
Private services 263.1 36.1 32.8 9.9 32.8 153.2 0.1 -1.8 8.3 -0.2 8.1
Government -2.5 2.2 1.4 0.6 1.4 5.4 0 -13.4 0.1 0 0.1

In summary, the transportation requirements of economic growth are shown to vary greatly by mode,

industry and economic organization. In addition, the decision criteria for transportation priorities vary with each

decision center depending the participants engaged in the policy and planning processes.

Transportation and Government

Transportation as a passive player in US economic growth nonetheless gains high marks in affecting

the direction and location of economic change. Government is an important player in any local economy,

affecting all transportation decisions. Federal, state and local outlays for transportation system

improvements invariably involve changes in the economic base of local communities and commuting

patterns.

The alternative levels of federal transportation outlays cited in this report are geared to the levels of

federal budget re-allocation that would accompanying the conversion of part of each year's military budget

into deficit reductions and infrastructure expenditures. Savings from reduced military spending are readily

converted into additional funding of of existing federal programs. Two funding priorities now exist,

however, that have become increasingl;y important funding recipients, namely, reducing the federal fiscal

deficit and bebuilding state and local infrastructure. . In turn, US economic growth has its unique

transportation services requirements that increase at a more rapid rate as the value of domestic and foreign

trade becomes an increasingly larger part of GDP.

Rediscovery of "peace dividend"

For the purposes of this report, the financing of the public infrastructure expenditures originate from
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the accumulated "peace dividends" associated with reduced levels of military spending cited by the

Congressional Budget Office and used by Data Resources (DRI) in their estimates of the effects of reduced

military spendinging the 1990s.

Total annual federal outlays start from the actual expenditures in 1990 (Table 13.1). They included

the values presented earlier for the "moderate" 2000 and 2005 scenarios in "baseline (BLS)" military

spending option series and the corresponding values for the "deficit reducing" and "deficit increasing"

scenarios. The baseline series represents an intermediate level of military spending that closely tracks the

"1992 budget base force" military spending option presented earlier.

Table 14.1 Total annual direct federal outlays in specified military spending option
US. 1991-2000 (1982 $)

Military Spending Option 1990 1992 1995 1997 2000 2005 2010
(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)

Baseline (BLS) 230.1 229.1 227.7 226.7 225.3 216 207.1
Deficit reducing 230.1 216.4 192.2 178.3 158.1 129.3 105.8
Deficit increasing 230.1 244.7 259.5 270.3 286 314.2 345.1

Conversion of the accumulated "peace dividend" from 1990 dollars to 1982 dollars results in a 24

percent reduction in its dollar values (Table 13.2). For example, if one-half of the total "peace dividend" is

allotted to state and local governments for financing infrastructure development, a total allotment of $341.8

billion is available over the eight-year period fromm 1992 to 2000. If distributed proportional to total

population, the Minnesota would total $5.8 billion.

Table 14.2 Total accumulated "peace dividend" from specified military spending
option. US, 1991-2000 (1982 $)

Military Spending Option 1991- 1993-00 2001-05 2006-10 1991-10
92

(bil.$) (bil.$) (bil.$) (bil.$) (bil.$)
Baseline (BLS) 26.9 365 414.9 609.5 1376.7
Deficit reducing 47 683.6 811.6 1088.5 2630.8
Deficit increasing 0 0 0 0 0

Rediscovery of the "peace dividend" serves as a reminder of the tough choices that face efforts to

increase or redirect transportation infrastructure spending. Many claimants exist in close proximity to

decision centers to affect the uses of any savings from a winding down of the "Cold War". Among the

foremost comeptitors for additional infrastructure is the federal deficit and the importance of reducing it.

Reducing federal fiscal deficits

Gross product options are the gross domestic product or gross national product values associated

with each of the alternate futures presented earlier for the 20 year period from 1990 to 2010 Table 14.1).

They provide the overll fiscal framework for deficit reducing and infrastructure building efforts.
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Table 15.1 Total annual gross domestic or national product in specified gross product option
US, 1991-2000 (1982 $)

Gross Product Option 1990 1992 1995 1997 2000 2005 2010 1990-00 1990-10
(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (pct.) (pct.)

1992 budget base force 4154.7 4168.8 4544.3 4781.6 5101.6 5683.2 6331.1 2.1 2.1
BLS, low 4221.0 4325.8 4488.0 4599.5 4771.9 5223.6 5718.1 1.2 1.5
BLS, moderate 4221.0 4404.6 4695.1 4899.3 5222.4 5842.6 6536.5 2.2 2.2
BLS, high 4221.0 4504.2 4965.1 5298.3 5840.4 6365.7 6938.2 3.3 2.5
Deficit reducing 4221.0 4434.0 4698.0 4933.0 5334.2 6073.2 7160.8 2.4 2.7
1990 Reagan-Bush baseline 4221.0 4451.7 4776.1 5007.8 5347.4 5965.4 6855.4 2.4 2.4

The data sources for each of the gross product options (converted to 1982 dollars) are:

1. Congressional Budget Office, January 1992, for the budget base force option to 1997 and 2002,
extended to 2010.

2. US Bureau of Labor Statistics, 1989, and 1991, for the 2000 and 2005 low, moderate and high
projection series, extended to 2010.

3. Data Resources, Inc. for the deficit reducing and deficit increasing projections, extended to 2010.

Extension of each gross product series to 2010 is based on the last five years of data for each of

the reported series. Thus, the CBO and BLS series are based on their projected rates of change from 1997

to 2002 while the DRI series are based on their projected rates of change from 1995 to 2000. The BLS

"low" and "high" series include the lowest and highest levels of GNP, with one important exception: 2010.

The largest divergence among the six series is reached in 2010. Annual rates of growth in only two of the

scenarios--"BLS, low" and "deficit reducing" are higher over the 20 year period than the first 10 years of

the projection period.

High rates of US gross product growth, notably in the "deficit reducing" scenario, are associated

with underlying conditions for capital investment in productivity improving equipment, facilities and

production methods and practices. The federal budget deficit is lower in the "deficit reducing" than the

Reagan-Bush baseline projections. Thus the low interest rates maintained by reduced competition for

available savings to finance a much reduced federal budget deficit provides additional incentives for long-

term productivity improving investments.

Practical consequences of low interest rates and improved profitability of productivity improving

investments include export expansion. Prior to the export expansion, a larger share of GNP is invested

rather than consumed by households. Thus personal consumption expenditures decline as a share of total

GNP.

Export expansion rests on a shift in current federal priorities from the present to the future. The

short-term opportunity cost of budget reducing measures in the federal government are high. If the entire

"peace dividend" were used to reduce the federal budget deficit, its contractionary consequences would
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reduce GNP growth in the first five years, as illustrated in Table 14.2. In the next five years, the earlier

budget re-allocations would reap benefits in higher earnings for both labor and capital that would gradually

reduce the GNP gap from what it would have been without the deficit reductions. If the rates of GNP

growth of the 1995 to 2000 period were sustained for the next 10 years, the benefits would be even

larger. They would be large enough to cover all of the year-to-year losses in GNP growth of the 1990s.

Furthermore, the gains in productivity achieved with deficit reduction would continue to generate new

benefits in future years.

Table 15.2 Difference in final sales between deficit reducing budget and 1990 Reagan-Bush
budget, US, 1990-2010 (1982 $)

Final Sales Sector 1990 1992 1995 1997 2000 2005 2010
(bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$) (bil.$)

Total 0.0 -17.8 -77.7 -74.9 -13.2 107.9 305.4
Personal consumption expenditures 0.0 -8.5 -44.0 -42.8 -0.3 53.3 121.8
Gross private investment 0.0 -4.1 -2.1 24.9 57.4 146.4 277.0
Net exports of goods and services 0.0 8.3 24.4 26.8 48.4 84.8 138.3

Exports 0.0 8.0 5.2 17.7 39.1 90.8 167.2
Imports 0.0 -0.3 -19.2 -9.2 -9.4 6.0 29.0

Government purchases 0.0 -13.5 -56.0 -83.8 -118.7 -176.7 -231.6
National defense 0.0 -30.4 -71.2 -97.1 -134.3 -192.9 -248.4
Non defense 0.0 0.0 11.7 11.8 12.5 13.4 14.3
State and local 0.0 8.5 3.3 1.4 3.1 2.8 2.5

Increases in final product sales in the deficit reducing budget are directed towards private

investment rather than personal consumption in the early 1990s. Analytical results show positive linkages

between increases in private investment and export expansion. An increase of $106.5 billion in private

investment is associated with a differential increase of $113.6 billion in exports and a differential decline of

$84.9 billion in imports during the 1990-2000 period. In the next 10-year period, a differential increase in

private investment of more than $1.4 trillion is associated with a differential increase of nearly $900 billion

in exports and nearly $500 billion in personal consumption expenditures. Thus, the aggregate changes over

the two 10-year period include the short-term income-reducing effects of reduced military spending and the

first years of the long-term productivity-increasing effects of the shift from consumption to investment

accompanying the reduction in military spending.

Rebuilding public infrastructure

Public infrastructure expenditures include federal, state and local ;government spending on

transportation facilities and services and, also, education and training, water, sewer and solid waste

disposal systems, and essential municipal facilities and services. State and local infrastructure expenditures

generally include other public facilities besides transportation. Public education also is viewed as an integral

part of public infrastructure. In 1990, state and local government education expenditures--elementary and
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secondary, post secondary, and other education-related infrastructure--were slightly more than one-half of

total infrastructure expenditures, These included highway, water and air transportation, transit and other

transportation infrastructure as well as electric power and gas utilities, water supply systems, other urban

facilities and natural resource-related infrastructureall in the public sector.

Direct spending of $341.8 billion on state and local infrastructure over the eight year period from

1992 to 2000 amounts to 5.5 percent of total state and local government expenditures or 3.5 percent of

total federal government expenditures in the 1990s. It is also equivalent to 34 percent of total grants in aid

from federal to state and local governments projected in the "moderate" BLS scenario.

Distribution of the "peace dividend" among the three infrastructure categories is shared unequally

when based on historical distributions. In 1990, education accounted for $187 billion, or 41 pecent, of the

$453 billion total state and local government expenditures in 1990 (Table 16.1). Transportation and

community infrastrucuture together accopunted for only $71 billion, or 15 percent, of the total.

Table 16.1 State and local infrastructure purchases of specified
industry output, US, 1991 (1982 $)

Edu- Trans- Comm
Sector Total cation portation Facilities Other

(bil.$) (bil.$) (bil.S) (bil.$) (bil.$)
Total 452.7 187.0 45.0 25.6 195.1
Agriculture, for., fish 1.6 0.7 0.0 0.4 0.5
Mining 0.3 0.1 0.1 0.0 0.1
Construction 85.3 16.9 35.5 12.0 20.9
Manufacturing 52.2 23.0 2.4 2.6 24.1

Durables 20.0 7.6 1.9 1.5 9.0
Non durable 32.2 15.4 0.5 1.2 15.1

Tran., comm., utilities 22.2 11.7 1.0 1.4 8.2
Trade 3.4 -2.6 0.3 0.6 5.1
Fin., ins., real estate 15.5 1.3 0.0 0.3 13.8
Private services 31.6 6.3 11.6 1.3 12.3
Government 240.7 129.6 7.8 11.6 91.7

Education sector spending is disbursed more widely than transportation and other infrastructure

because of (1) the larger initial wage and salary payments that are converted into personal consumption

expenditures and (2) and the wide variety of direct procurement expenditures. The distinguishing

characteristic of transportation and other infrastructure expenditures is the their concentration in the

construction industry. The construction industry and related input suppliers are the principal industry

beneficiaries of an expansion in state and local infrastructure spending.

The education infrastructure funding is largely in the elementary and secondary education category

(Table 16.2). Wage and salary payments account for the largest share of total outlays. These payments

are recycled as personal income disbursements--personal consumption expenditures, personal taxes, and
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personal savings. Thus, each of the three education expenditure categories disburses its expenditures

among (1) institutional and student and (2) faculty and other staff purchases of goods and services.

Table 16.2 State and local education purchases of specified
ndustry output, US, 1991 (1982 $)

Elem&
Sector Total Second High Other

(bil.$) (bil.$) (bil.$) (bil.$)

Total 187.0 133.9 45.5 7.7
Agriculture, for., fish 0.7 0.5 0.2 0.0
Mining 0.1 0.1 0.0 0.0
Construction 16.9 11.9 4.4 0.6
Manufacturing 23.0 14.9 6.7 1.4

Durables 7.6 4.6 2.8 0.3
Non durable 15.4 10.4 4.0 1.1

Tran., comm., utilities 11.7 7.4 3.3 0.9
Trade -2.6 -0.8 -2.1 0.3
Fin., ins., real estate 1.3 0.5 0.5 0.3
Private services 6.3 2.8 2.9 0.7
Government 129.6 96.7 29.4 3.6

Transportation infrastructure spending is dominated by highway construction and maintenance

(Table 16.3). Purchases of construction industry products and services account for more than 92 percent

of total expenditures.

Table 16.3 State and local transportation purchases of specified
industry output, US, 1991-2000 (1982 $)

High- Water

Sector Total way &Air Transit Other
(bil.$ (bil.$) (bil.$) (bil.$) (bil.$)

Total 45.0 40.1 2.3 2.5 0.2
Agriculture, for., fish 0.0 0.0 0.0 0.0 0.0
Mining 0.1 0.1 0.0 0.0 0.0
Construction 35.5 31.7 2.1 1.6 0.1
Manufacturing 2.4 1.3 0.2 0.9 0.1

Durables 1.9 0.8 0.2 0.9 0.1
Non durable 0.5 0.5 0.0 0.0 0.0

Tran., comm., utilities 1.0 1.9 0.0 0.0 0.0
Trade 0.3 0.2 0.0 0.0 0.0
Fin., ins., real estate 0.0 0.0 0.0 0.0 0.0
Private services 11.6 6.6 1.2 1.2 1.3
Government 7.8 3.3 3.4 0.9 0.1

Other infrastructure includes electric, gas and sanitation utilities, water supply, urban facilities and

natural resources-related functions. Construction expenditures again dominate the total infrastructure

spending (Table 16.4). Natural resource-related infrastructure expenditures are more widely disbursed than

utility, water and urban facility expenditures because of the larger outlays for manufactured products and

transportation, communication and public utility services.
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Table 16.4. Other state and local infrastructure purchases of specified
industry output US, 1991-2000 (1982 $)

Gas& Urbn Nat.Res.

Sector Total Electric Water Facilities &Recr
(bil.$) (bil.$) (bil.S) (bil.) (bil.$)

Total 25.6 3.7 4.0 1.2 16.7
Agriculture, for., fish 0.4 0.0 0.0 0.0 0.4
Mining 0.0 0.0 0.0 0.0 0.0
Construction 12.0 3.3 3.6 1.1 4.0
Manufacturing 2.6 0.4 0.4 0.0 1.8

Durables 1.5 0.4 0.4 0.0 0.7
Non durable 1.2 0.0 0.0 0.0 1.2

Tran., commn., utilities 1.4 0.0 0.0 0.0 1.4
Trade 0.6 0.0 0.1 0.0 0.5
Fin., ins., real estate 0.3 0.0 0.0 0.0 0.3
Private services 1.3 1.2 0.0 0.1 0.0
Government 11.6 6.6 1.2 1.2 1.3

One option for the "peace dividend" is to split it between dificit reduction and infrastructure

development. The additional direct spending for state and local infrastructure cited earlier may represents a

as much as a 50-percent allocation of the "peace dividend". The other 50-percent, allocated specifically,

for reducing the federal budget deficit, would be supplemented by savings from the use of "means" tests

and other approaches for targeting federal funds. Moreover, the contractionary effects of reduced military

outlays would be compared over a period of years with the expansionary effects of additional infrastructure

outlays, including long-term improvements in the productivity of resource use and the profitability of

business enterprise competing in global markets. Infrastructure development also would face its own

"means" tests in measurable contributions to productivity improvements, firstly, in its own backyard,

secondly, in the private sector. In such--perhaps an unlikely--decision environment, short-term political

choices would be compared with their long-term economic costs. Sadly, the likely alternative is even larger

federal fiscal deficits that ultimately tax the credibility of existing institutions to govern prudently and wisely

across the generations gap.
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