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LONG-TERM1 ECONOMIC GROWTH

TUESDAY, NOVEMBER 9,1976

CONGRESS OF THE UNITED STATES,
JOINT EcoNoMIc Com¶I'm E,

Wadki'ngton, D.C.
The committee met, pursuant to notice, at 10 a.m., in room 324, Can-

non House Office Building, Hon. Richard Bolling (vice chairman of
the committee) presiding..

Present: Representatives Bolling, Moorhead, Hamilton, Long, and
Rousselot.

Also present: William A. Cox, Robert D. Hamrin, and Louis C.
Krauthoff II, professional staff members; Michael J. Runde, adminis-
trative assistant; and Mark R. Policinski, minority professional staff
member.

OPENING STATEMENT or REPRESENTATIVE BOLLING, VICE CHAIRMAN

Representative BOLLING. The committee will come to order.
Today's hearing marks the beginning of what I expect to be one

of the most interesting and important set of hearings ever held by the
Joint Economic Committee. I base such a statement on the fact that
the overall questions we are addressing are certainly among the most
critical ones facing America at this time: What are the long-term
prospects for economic growth and what measures may be taken to
assure that the United States moves toward, and hopefully along, the
optimal growth path?

The Joint Economic Committee felt that these questions had to be
addressed in a comprehensive fashion and deserved the serious atten-
tion of many of this country's leading thinkers. It was also believed
that the question of economic growth is simply too complex and broad
ranging to leave to the consideration of economists alone. Many diverse
disciplines had to be represented. Finally, it was determined that the
great differences of opinion which existed on the many various issues
related to future U.S. economic growth should be presented in one
forum where they could easily be compared. All of these were accom-
plished, and may I add, quite successfully, in the study series launched
by the Joint Economic Committee in September 1975.

The 41 papers in this study series were written over the following
12 months. They constitute an excellent series of papers, for each
author has addressed the specific questions that were sent to them.
Thus, the papers complement, rather than duplicate each other.

The "coming alive" of these papers begins today. These hearings
were called in order to bring together many of the authors in the study

(1)
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series so that they, the other participants and the committee members
may interact in a discussion concerning the principal conclusions and
policy recommendations of the papers. The Joint Economic Commit-
tee hopes that these hearings will make clear exactly why there are
such great differences of opinion and research results concerning future
U.S. economic growth, what consensus does exist and how we may be
able to move toward greater agreement in the future so that policy-
makers will have a clearer picture of what actions need to be taken to
achieve optimal growth.

Today and tomorrow we will be looking at the "big picture" on
economic growth. In doing so we will examine some major new and
innovative ideas on the -basic forces that will affect future growth as
well as the major forecasts of growth over the next decade. Of the
eight papers being looked at, only four are by economists so the broad
perspective as to what influences long-term growth prospects is well
represented.

Before we start I am going to ask each witness to try to stay within
the limit of 10 minutes and if possible, even less, so that we will have
some time to have discussions among ourselves. It is very difficult, I
know, for all of us to restrain ourselves when we have a great deal to
say, but initially I think it would be helpful if we could stay within
the 10-minute limit.

It is most appropriate that we start off this morning's session with
Herman Kahn, director of the Hudson Institute, a man who has long
been associated with predicting the future. Mr. Kahn is well known to
all of us as the author of many books and articles on the future
prospects, both economic and social, of our own society and the entire
world. The title of his recent book, "Things To Come," expresses
exactly the theme of our hearings. So it is a special pleasure to welcome
him here as our leadoff participant.

STATEMENT OF HERMAN KAHN, DIRECTOR, HUDSON INSTITUTE,
INC., CROTON-ON-HUDSON, N.Y.

Mr. KAN. Actually I have published another book since then called
"The Next 200 Years," a bicentennial book, really. It has more to do
with images of growth in the future than with the next two centuries
as such.

This book turned out to be quite surprising to us. When we started
this project about 3 or 4 years ago we expected to have to say some-
thing to the effect that it is all right to have faith that future tech-
nologv will be able to deal with all the problems of the future, but you
cannot prove that you can do so until the time comes.

As of 1976 we feel that while we can't be sure about many problems
which are obviously uncertain-like war or climate changes, we will
be able to feed a world with a population of 15 or 20 billion.

Can you give them energy?
Yes.
'Can you give them raw materials?
With some exceptions, yes.
And deal with pollution?
Pollution has two aspects. One is the clean air, clean water, and

esthetic landscape problem. And the answer there seems to be yes.



3

When I say you can deal with it, that doesn't mean that it will
happen. But this is 'a possibility.

On the other hand, pollution has unexpected aspects. You often do
things you don't intend to do. If you don't know what you are doing,
it is very hard to say you can deal with it, to put it mildly.

The second point, we believe that certain tendencies in American
life, and probably worldwide, will bring technical and economic
growth to the stagnation point. These tendencies have to do with the
supply side of the house and the demand side of the house. Roughly
speaking, you can make a pretty good case today, using UN data, that
the world has already passed the maximum growth rate in population.
And people talk of exponential growth. But it just isn't like that.

To go back to the topic of this committee, which is the next 10 years,
I take it that we have no interest in zero economic growth starting in
1976. And in my own judgment the United States won't reach this
point until the middle of the 21st century, in the natural course of
events.

I do think that, roughly speaking, the physical conditions that are
available for a 5 percent U.S. economic growth rate annually between
now and 1986; this year the economy should produce about one and
two-thirds trillion dollars worth of goods and services. A 6 percent
increase would result in a GNP of two and two-thirds billion dollars,
by the end of the decade. That is an impressive change in the American
standard of living.

I have a personal belief, not shared by the other members of the
Hudson Institute, that when the median income reaches about $20,000
per capita, you are going to find a very big change in the system. More
than half of the people will be more or less satisfied. In other words,
a lot of Americans today want to live in suburbia, they need two cars,
and they want to pay $3,000 a year school taxes and send a couple of
kids to college. You can't do it with the present median income now
of $14,000. You can with 20,000. This makes a big difference. And my
own guess is that economic growth drops very rapidly from that
point on.

Now, looking at these things, we have an oversimplified model,
which I think is terribly useful, but terribly dangerous, because it has
been abused. In this study you use values and priorities. Our basic
model is something like the following: We take one model that we
call the square American: Achievement oriented, work oriented,
patriotic, tradition oriented, reasonably respectful of authority, and
so on. What people call the middle class. And that represents, we be-
lieve, a little less than two-thirds of the country, roughly. We take
what we call the "new class." Now, the new class are people who
basically come from upper middle class origins. And they tend to make
their living by having academic knowledge, they are articulate, with
literary and esthetic skills rather than entrepreneurial, business or
manual skills. Most people in this room would be reasonable candi-
dates for the "new class." The term is used to designate the upper
level intelligentsia. Their social origins are kind of interesting. Al-
though we lack complete documentation, a high percent certainly come
from liberal Jewish, Episcopalian, Presbyterian, Congregationalist,
Quaker, Unitarian, and the old abolitionist families. In fact, in our
judgment its transcendentalist origins goes back to the mid-19th
century.
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The new class tends to have a very different set of priorities from
the square America. Their agenda calls for things like, first of all, the
avoidance of risks. They don't like to have the Government subject
anybody to any kind of risk.

Second, they are interested in defending their neighborhoods. They
don't want to change. If you want to be very unfriendly, you might say
that they want to pull up the ladder or cut down the bridge after
themselves. That is a little unfair.

They tend to go for an ecology oriented environment, and to have
antibusiness and antitechnology attitudes.

And I have a list of their characteristics.
We believe that the period 1965 to 1975 saw an enormous increase

in the influence of this group of people. And the next decade will see
a decrease in their influence. By the end of the next decade, however,
their influence will probably again increase enormously and their size
will also grow very significantly.

And we argue that the attitude that they will have toward economic
growth is likely to be negative. I think I have taken up 10 minutes.

Representative BOLLING. We thank you for your statement.
Next is Professor Lester Thurow, professor of management and

economics at MIT. He has specialized in problems in public finance,
and income distribution, both key questions for the future of our
economy.

Since his work with the Council of Economic Advisers in 1964,
Professor Thurow has followed developments from the academic
perspective. specifically the high powered inside of the economic
faculty at MIT. I am sure he will share those inside views with us.

STATEMENT OF, LESTER C. THUROW, PROFESSOR, MANAGEMENT
AND ECONOMICS, MIT

Mr. Tmmufow. The question I was asked to look at is, what would be
the implications if we had zero economic growth-not is it good or
bad, but simply if we put it in place, what would happen?

What are the consequences of low or zero economic growth? To
answer this question it is necessary to specify the institutional en-
vironment within which ZEG is to be accomplished. What economic
policies coexist with ZEG? Do we transfer resources to those who
become unemployed, or do we find some system of sharing the work
that is available? Are we talking about an economy that is static with
no growth in productivity, or are we talking about a dynamic economy
where total output is fixed but where components are rapidly rising
and falling?

Since the interest in zero economic growth springs from a desire to
avoid depletion of nonrenewable natural resources and to reduce pol-
lution, I shall assume that a ZEG economy is one in which technical
nrogress occurs and where productivity continues to rise. Gains can
be made in the efficienev with which natural resources are extracted
and used and new nrocesses can be designpd to reduce pollution. In-
dcustries rise and fall within a fixed total. The problems with a com-
pletely static economy are so numerous and obvious that they hardly
need analysis. What I am now going to do is list the conclusions of
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the paper. These are derived on the assumption that the economy is
stopped in place at the current GNP and held there. We will let the
components go up and down, but not allow any economic growth. If
you examine that scenario, it is so disasterous that you wouldn't want
to do it. But what is really says, is that if you are serious about zero
economic growth, you have to be willing to change the structure of
the economy. But what would happen if you just shut off the eco-
nomic machine at the current GNP level and didn't change any other
institutions in the economy?

First, given an increase in productivity of about 3 percent per year
and an increase in the labor force of 2 percent per year (the 197 0 to
1975 rate of increase), unemployment will of necessity rise about 5
percentage points per year.

Second, there are many ways to measure changes in the distribu-
tion of income, but one simple technique is to look at the gap between
families who are at the 25th percentile of the population and those
who are at the 75th percentile of the population. With ZEG this in-
terquartile range rises by about 0.2 percent per year for whites and
2.3 percent per year for blacks. Moreover, black family incomes fall
relative to whites by about 6.5 percent per year.

Third, in a ZEG world there is no way to employ more women with-
out unemploying more men. Which men are to be thrown out of work
to achieve work parity?

Fourth, the income gap between young and old will rise.
Fifth, if ZEG is not to imply a falling real standard of living. ZEG

must include the achievement of zero population growth (ZPG). While
the fertility rate has fallen to or below the level necessary to stabilize
the population in the 21st century, the fertility rate would have to
fall from the long-term ZPG rate of 2.1 children per family to a short
run ZPG rate of 1.2 children per family if the population were to be
stabilized at its current level. Unless this were-done, ZEG could not
be implemented until early in the 21st century without forcing real
reductions in per capita standards of living.

Sixth, in a ZPG world it is possible to reduce the investments that
we now make in educating the young-there are fewer of them-and
equipping the young with the average amount of capital-private and
social. In a short run ZPG world-1.2 children per family-these sav-
ings would free enough funds to raise our real per capita living stand-
ards by about 11 percent.

Seventh, the service sector cannot be used as an outlet for economic
growth since it in fact directly and indirectly uses economic resources
and produces inflation.

Let me just give an illustration. If you go to New England, the
largest consumer of electricity in New England is the Massachusetts
Institute of Technology, and the second largest consumer is the affili-
ated hospitals of Harvard. It just isn't true that the service industries
are pollution free and not resource intensive.

Eighth, sociologically, ZEG cannot be implemented in any one coun-
try. It would have to cover the industrialized world.

Ninth, an effective fair job rationing system is either difficult or
impossible to design. Savings would also need to be controlled. Look
at the problems of sharing work in a ZEG or sharing capital invest-
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ment in a ZEG. ZEG would just require stringent controls over hu-
man activity, because we basically must decide how much anybody is
allowed to work in a ZEG environment. You have to ration work and
cannot let them make the decision.

Tenth, the pollution problem is not a problem that would be even
partially solved by the achievement of ZEG. It may not be made worse,
but it wouldn't be solved.

We have had a number of experiences in our economy with ZEG.
All the post-World War II recessions are ZEG periods. Pollution did
not decrease.

Representative BOLLING. Thank you.
Our next participant is actually the representative of coauthorship.

And while Mr. Allvine will do the talking to begin with, we are
going to ask his associate, Mr. Tarp]ey, to come up when we get to
the question. He is in town by a happy coincidence, and I have met
him.

Mr. Allvine is a professor of marketing at the Georgia Institute
of Technology, and has long been interested in problems of economic
growth. He is one of the first to focus on the long-run implications
of high energy costs when he was chief economist for Senator Jack-
son's energy hearings in 1973. He is not one to take statements at their
face value. Professor Allvine's habit of probing deeper I am sure will
enliven our discussion.

Professor Allvine.

STATEMENT OF FRED C. ALLVINE, PROFESSOR OF MARKETING,
GEORGIA INSTITUTE OF TECHNOLOGY, ACCOMPANIED BY FRED
A. TARPLEY, JR., PROFESSOR OF ECONOMICS

Mr. ALLVINE. I will try to stay within the time limit.
The disappointing performance of the economy in the 1970's with

two back-to-back recessions is good reason to carefully examine the
economic environment. It is the conclusion of a study we have just
completed that the underlying conditions supporting economic growth
have significantly deteriorated in the 1970's and are contributing to
economic instability and slow and irregular growth. We believe that
it is essential for those dealing with the economy to understand how
dramatically conditions have changed and then to design new policies
to deal with the realities of the 1970's. A failure to be analytical about
the problems of the economy and to design appropriate responses will
commit the economy to aggravated swings as experienced in the severe
recession of 1973-75.

The quarter century expansion of the economy from 1945 through
1970 was supported by three interacting factors.' At the end of World
War II there was a national resolve not to slip back into a depressed
economic state as experienced over the decade of the 1930's. The Amer-
ican public demanded and the Government accepted the responsibility
for insuring full employment and growth. This commitment was codi-
fied in the Full Employment Act of 1946 which gave us the Council of
Economic Advisers and the annual report of the President on the state
of the economy, as well as this Joint Economic Committee. At this

I See fig. 1, p. 11.
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juncture of our economic history, smokestacks and industrial activity
were a sign of progress and jobs. The attitude of the time was "pro
growth and pro business."

A second major factor supporting economic growth was a huge
storehouse of technology existing at the end of World War II. During
the Great Depression research and development activities were sharply
curtailed or entirely eliminated as firms cut expenditures in a fight for
survival. Those inventions which did occur similarly suffered from
the lack of financial resources to finish the process of innovation. The
necessities of the war effort required an heretofore unexcelled effort
in research and development activity. Many of the discoveries needed
to successfully conclude an air, sea, and land war were transferrable
to the civilian economy. The improved and new products developed
after the war created attractive investment opportunities and created
millions of new jobs.

A third important factor supporting the postwar economic expan-
sion was cheap and abundant energy resources. At the end of the war
we were actually exporting oil, and gas was so plentiful that huge
quantities were being flared off in the production of oil. The reserve
of coal was estimated to exceed a thousand years. Cheap energy was in-
creasingly substituted for more expensive resources and we enjoyed
the benefits of an energy intensive life style. Many new products were
developed to take advantage of our tremendous energy resources.

The economy of the 1970's is being battered by a simultaneous ero-
sion of the factors which had supported growth over the prior quarter
century. In place of the "pro growth and pro business" attitude we now
have a "society conservation" attitude. Where once smokestacks and
business activities were viewed as a sign of progress they are now con-
sidered primarily in terms of their negative effects. Business is on the
defensive today and a great deal of effort and resources is being spent
to adjust to new societal imposed standards. One of the important
changes was brought about by the 1970 amendments to the Clean Air
and Water Acts which required that businesses meet stringent environ-
mental standards. No longer was air, water, and public land free to be
used in the production process. At great cost business is being required
to clean up the environment and to cease disposing of wastes from pro-
duction in a manner which pollutes. In addition, business is confronted
with adjusting its employment practices to satisfy the requirements
of the Equal Employment and Opportunity Act which imposes higher
recruiting and training costs on businesses. In addition, the Occupa-
tional Safety and Health Act and Mine Safety Act require many costly
changes in the work place. Beyond the clean environment, fairer and
safer employment practices, business is also confronted with a host of
consumer oriented laws. The laws concerning product safety, product
liability, consumer information, advertising and promotion. et cetera,
have in many instances greatly added to costs and increased the com-
plexity of introducing new products.

Over the quarter century following World War II the storehouse
technology resulting from the war effort was converted into many
products for civilian use and product innovations that had languished
from lack of demand during the depression became fully developed.
Unfortunately, by the early 1970's many of these new products had ad-
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vanced to a stage in their life cycle of slow growth, maturity or even
decline.,

Perhaps the most important economic innovation of the century has
been the automobile. From the end of World War II to the early 1970's
automobile registration climbed from 25 million to 100 million cars
and the United States was converted from a mass transit system of
intercity travel to the highly flexible personal automobile. Perhaps
more important than the automobile itself were its second and third
order economic effects. What the automobile did was to open the subur-
ban frontier to rapid development. Following the Second World War
the suburban land became covered by huge tract housing developments
as millions realized their dream of owning a home in the suburbs. To
capture the pleasurable life style of the suburbs, huge road and express-
way construction programs were undertaken. New stores had to be
built to meet the demand of the affluent suburban population and tens
of thousands of neighborhood, community and regional shopping cen-
ters and discount stores were constructed. The problem with suburbia
today is that it is no longer a frontier and is maturing with land cost,
construction expense, taxes and congestion accelerating. The decline
in building of single family housing is indicative of this condition.
Also the suburbs are fully stored to meet the shopping needs of the
suburban dwellers. The boom of suburbia is over. Similarly the auto-
mobile acted as a catalyst for the massive construction effort in build-
ing the Interstate Highway System. The coast-to-coast and border-to-
border Interstate Highway System was a boon to the tourist business.
However, this industry is now also highly developed and the rate of
growth has sharply declined.

Several of the other major growth industries over this quarter cen-
tury period include civilian aviation, television and consumer elec-
tronics, pharmaceuticals which have emerged from the "wonder drug
era," photocopying and even the computer. Growth rates of 15 to 30
percent a year enjoyed during the expansion phase of these industries
have been sharply cut. When expansion was rapid huge capital invest-
ments were being made and millions of new jobs were created. With
the loss of the driving force of several of these major innovations the
economy has become lackluster. While most economic models treat
technology and economic innovation as occurring at a constant rate,
empirical evidence suggests that this is not the case.

Our economy is suffering from a decline in the rate of economic
innovation. Among the reasons for the decline in the pace of innova-
tion are the more hostile business climate as previously discussed, the
grouping of many innovations as a result of the Great Depression
followed by World War II and the rapid increase in the price of
energy.

From 1957 through 1969 the nominal price of oil and coal was con-
stant or declining. Over practically all the 25 year period the nominal
price of electricity was declining. In a real sense the cost of oil, coal
and electricity was decreasing. Energy was a real bargain and was
lavishly used in the production of goods and services and also in the
use of products. Life became easier and cheap and abundant energy
was the fuel.

'See fig. 2, p. 12.
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A unique set of circumstances permitted the United States to tempo-
rarily enjoy this energy feast. The day of reckoning started in the
1970's as the domestic production of oil and natural gas peaked and the
Environmental Protection Agency slapped restrictions on the burning
of high sulfur coal. Our energy shortage was converted into a crisis
with the embargo on oil sales from OPEC to the United States
late in 1973 and in early 1974. What all of this means is the era of
cheap and abundant energy is over. Since 1970 the price of our pri-
mary sources of energy has almost tripled and it is no longer avail-
able in unlimited quantities. Furthermore, the price of energy is
forecast to continue to increase throughout the remainder of the dec-
ade, but fortunately at a slower rate. The promise of relief from
escalating energy prices as a result of nuclear power is yet to be
proven. The impact of higher energy prices is not simply a one-time
ratcheting of inflation as some have claimed, but instead means enor-
nious and costly adjustments in the production process which will be
felt for years to come.

To manage an economy where factors supporting economic growth
have diminished is obviously much harder than when conditions were
more favorable. However, we believe that the economy can be stabi-
lized and a reasonable rate of growth enjoyed if proper account is
taken of our economic problems and appropriate policies are de-
veloped and implemented. The economics profession has primary re-
sponsibilities for developing insights into the problems that are
undermining the growth prospects for the economy and for suggesting
policy alternatives.

RECOMMENDATION ONE

Economists must recognize and respond to the realities of the U.S.
economy of the 1970's.

Unfortunately, the primary intellectual focus of the economics pro-
fession has been and continues-to be on the demand side of the economy.
Elaborate theoretical and mathematical models have been developed
to study and analyze problems of aggregate demand. The sup-
ply problems which are so important today, and that will continue to
be a major difficulty for years to come, have largely been ignored. The
economics profession must refocus a good deal of its effort from the
demand to the supply side of the economy. It will be necessary to re-
discover the origin of economics which was focused on the allocation
of scarce resources among alternative ends. We must husband our
limited resources and use-them in more efficient ways. Ways must also
be found to stimulate economic innovation, to reduce governmental im-
posed restrictions on the efficiency of the business process, and to im-
prove upon the productivity of the capital and labor.

A legacy of the strong performance of the economy over a 25-year
period following World War II has been a rising expectation for
more. When the economy was healthier, the demand for more could
be reasonably well satisfied, but that is no longer the situation.

RECOMMENDATION TWO

The fires of excessive expectation must be banked. Society has to
grow to expect less in order to have more.
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As most segments of the laboring force-white, gray, and blue col-
lar-press their claim for more under today's conditions, they ac-
tually decrease the likelihood of greater gain. Their catchup and cost
of living wage demands feed the flames of inflation. Inflation in turn
inhibits the efforts of firms to make capital investment in more efficient
plant and equipment as needed to increase productivity. Political and
labor leaders must struggle to reestablish the linkage between wage
increase-and indeed all factor payments-and improvement in pro-
ductivity. Unless this is done, the cancerous effect of inflation will
spread, destroying the opportunity for the economy to grow at a level
near its potential.

One of the obvious ways to increase the efficiency of the business
process and to stimulate growth is through putting greater emphasis
on the competitive process.

RECOMMENDATION THREEF

The competitive process should be stimulated throughout all seg-
ments of the economy. Particular attention should be directed to the
service side of the economy.

Where monopoly conditions exist, other than the few true cases of
natural monopoly where technological conditions argue for regula-
tion, they should be attacked. The effort to combat monopoly has
largely centered on the product side of the economy. However, since
World War II most of the growth in industrial employment has been
in the broadly defined service side of the economy where approxi-
mately half of the work force is now employed. Productivity gains in
this segment of the economy have been relatively poor, and the increas-
ing cost of services has been a major source of inflation. The profes-
sions-medicine, law, dentistry, accounting, pharmacy, et cetera-have
developed under the banners of standards and code of ethics, mecha-
nisms which constrain competition and lead to higher prices and often
to poorer service.

Another major opportunity for improving the efficiency of services
is in the regulated industries. There is growing evidence that regula-
tors often protect the regulated, rather than carrying out their re-
ponsibility to the general public. This is particularly true in the trans-
portation industry-the airlines, truckers, and railroads. In many in-
stances the cost of the sevice could be reduced, and the quality of the
service improved, by deregulating the industry. The challenge in these
less economically exuberant times is to gain improved productivity by
introducing long overdue competition into the service side of the
economy.

The prospects for growth can be enhanced by stimulating competi-
tion and improving the productivity of business. In contrast the effect
of the large number of societally oriented laws is to reduce the effi-
ciency of business.

RECOMMENDATION FOUR

Societally oriented laws must be evaluated on a cost-benefit basis
and least cost methods of achieving reasonable goals should be selected.

It has been fully documented that society had the right to be con-
cerned about the negative side effects associated with our production
of goods and services. This concern was codified in legislation in the
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late 1960's and early 1970's. Unfortunately, standards were set and
procedures adopted which did not give proper attention to our increas-
ing knowledge of the negative side effects and the cost of various levels
of corrective activity.

There is great need to recognize the tradeoff between goals such as
environmental purity, a riskfree work place, and completely safe prod-
ucts and the cost of achieving the objective. Furthermore, it must be
recognized that the closer business advances to the standard of perfec-
tion the more rapidly costs rise. For example, industry will eliminate
some 90 percent of air and water pollutants as it meets the interim
standards established for 1977. To this point societal benefits seem to
justify the cost. What now needs to be carefully examined before
plunging ahead to meet the tougher standards of the 1980's is whether
the high incremental cost of eliminating the remaining five to ten per-
cent of pollutants warrants the additional expenditure. Across the
spectrum of societal laws the cost benefit relations must be measured
and appropriate standards then established.

Thank you.
Representative BOLIUNG. Thank you, Mr. Allvine.
[The following figures were attached to Mr. Allvine's statement:]

P;S, NOW. STRUGGLING TO RECOVER FROM WORST ECONOMIC DOWNTURN

SINCE WORLD WAR II

PRIMARY PROBLEM; LOSS OF SUPPORT FROM THREE MAJOR SOURCES

OF LONG-RUN ECONOMIC GROWTH

HUGE PENT-UP DEMAIlD PROVIDES STIMULUS FOR ECONOMY AT END OF

QYQRLID WAR II

U'S; EXPERIENCED 25 YEAR PERIOD OF RELATIVELY STEADY GROWTH

FROMl 1945 TO 1970.

CONDITIONS FAVORABLE TO GROWTH CONDITIONS SLOWING GROWTH

1t A PRO GROWTH AND PRO 1. A SOCIETAL CONSERVATION
BUSINESS ATTITUDE ETHIC

2. CHEAP AND ABUNDANT 2. EXPENSIVE AND SCARCE
ENERGY RESOURCES ENERGY RESOURCES

3. A STOREHOUSE OF 3. FEW NECK ECONOMIC'
ECQNMIC INNOVATION IN NOVATIONS

FIGURE 1.-Uncertain prospects for economic growth.

91-492-77-2
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Representative BOLuING. Next, Mr. Georgescu-Roegen, who is visit-
ing Benedum professor of energy economics, Regional Research In-
stitute, West Virginia University.

His special concerns have included the analytical method of eco-
nomics and the theory of consumer behavior and resource economics.
These specialties are central to our inquiry into growth prospects.

STATEMENT OF NICHOLAS GEORGESCU-ROEGEN, VISITING BENE-
DUM PROFESSOR OF ENERGY ECONOMICS, REGIONAL RESEARCH
INSTITUTE, WEST VIRGINIA UNIVERSITY, MORGANTOWN,
W. VA.

Mr. GEoRGEscu-RoEGEN. In my opinion what will happen in the next
10 years, or in the next 25 years, depends largely on what will happen
in the Middle East and South Africa, and whether we are going to
strike a Faustian bargain with the breeder.

After working for 25 years in mathematical economics and economic
theory, I have reached the conclusion that the problem of man's rela-
tionship with the environment cannot be reduced to what the price of
crude oil will be tomorrow, and how much oil this country will import
next year. The nature of this problem is bioeconomic, for it involves
our particular mode of life as a biological species. Only if we view it
in this very broad perspective, not in the narrow one of standard eco-
nomics, can we guide our steps into a uncertain future with reasonable
safeness. Complete safeness here is the myth of model-builders.
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Like all other species, ours has become better fit for life through
biological mutations. But only the human species transgressed this
extremely slow mode of progressing, as it began to use and later to
produce "detachable limnbs"-a club to extend the arm, at first, jet pro-
pelled wings, in our own time. We have thus acquired exosomatic or-
gans-that is, organs which do not belong to our bodies and which
we could not have developed on the biological track. We must, how-
ever, realize that this marvelous evolutionary feat brought upon man-
kind some irreducible predicaments.

The first predicament is man's dependence on terrestrial resources in
a degree without parallel. Man is now the most active geological
agent, for he must take from the bowels of the Earth the energy and
materials with which to produce his detachable limbs. Almost the
entire mankind thus became addicted to the comfort, be it reasonable
or extravagent, offered by these limbs, just as we are biologically ad-
dicted to food, for example. An abrupt restriction of the use of our
detachable limbs will produce unimaginable withdrawing spasms.
Yes, we live not only on bread and butter, but also on natural
resources.

Our addiction to exosomatic enjoyment is a strange one. So far, no
one has died of an overdose. To wit, we, in this country, feed it pro-
portionately far more intensively than the rest of the world put to-
gether, and nevertheless we are still going strong-or so we think.

The difference between the developed and undeveloped is the second
predicament brought about by the exosomatic evolution. This evolu-
tion has divided mankind into exosomatic species, just as different
from one another as biological species are. A characteristic exosomatic
organ of Homo Americanus, for example, is the self-starting, self-
cleaning, microwave oven. Homo Indicus cooks in a contraption which
burns dry dung. Because of such inequalities, the world is now boiling
with unhappiness and ominous unrest. The difference being bioeco-
nomic in nature, any reduction of the inequalities can come up from a
development at the exosomatic level of Homo Indicus.

And the tragedy is that no R. & D., anywhere, has ever thought of
developing a cooking utensil that would revolutionize, not America's
way of cooking but that of the countries such as India. Because stand-
ard economists have failed to see that development of the undeveloped
is a task that cannot be accomplished with money alone, the financial
aid of the United States has been successful only in helping the coun-
tries which already were at almost the same exosomatic level with us-
Western Europe and Japan-to recover.

For the sake of completion, I shall also mention the third predica-
ment of the exosomatic evolution, the perennial social conflict which
cannot be eliminated by any kind of social system. Since the produc-
tion of detachable limbs requires an organized society, human com-
munities came to be divided into "governors" and "governed." And
the conflict emerged, in our own case because, in contrast with other
social species-ants, bees, termites-we have not come to live in society
by biological evolution; humans are not born so as to be fit only for
some particular role, whether that of a ricksha man or a mandarin;
we are all born for equal roles when we are born.

History, past and present, proves that man's struggle to obtain and
control the natural resources dominates the entire picture just out-
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lined. Yet both standard and Marxist economies have completely dis-
regarded the role of natural resources. The omission may be explained
by the fantastic mineralogical bonanza which the developed coun-
tries-where both strains of economics originated-have enjoyed for
the last 200 years or so. It may seem hard, because it is unpleasant, to
think that this bonanza may be a unique episode in the long life of
mankind. Yet it most certainly is.

Traditionally, man has always hoped to discover an endless source
of motive power. People once believed in perpetual motions; later
on, in the 19th century, in the inexhaustible nature of electricity. Such
mythical hopes have by now been definitely exposed by the science of
thermodynamics, although some dangerously still linger on.

In essence, thermodynamics is a physics of economic value, since it
distinguishes energy and matter into two qualities-available to man
for his particular purposes-and nonavailable. What it teaches us is
that matter energy always remains constant, although it continuously
and irrevocably changes its quality, always from available into non-
available form. This is the irreversible hourglass of the material en-
vironment. Unavailable matter energy continuously and irrevocably
increases. And since entropy is a rough index of the amount of un-
available matter energy in a system, we come to talk about the law
that entropy constantly increases. However, its speed is undetermined.
So some living creatures-the green plants-slow it down, while
others-especially man-accelerate it.

Without the working of the entropy law there would be no scarcity.
As it happens. we can use the available energy of a gallon of gasoline
only once. An automobile tire, for example, can also be used only once.

Tn view of these thermodynamic laws, it is certainly inept to push
aside the scarcity of matter by the idea that the whole earth is made
of available matter which also is accessible to us. The same applies to
energy, which as thermal energy exists in fantastic amounts in the
ocean waters but is completely unavailable for sailing. We can think
of what would be the price of oil today if the oil resources were
geologically distributed in a different amount, if France had a little
bit, Germany a little bit, and the Arabs had less.

The fact that our terrestrial dowry is finite and can be used only once
is the crux of mankind's ecological problem; for this, economics can
be of no help. Prices are parochial coordinates. Moreover, it was be-
cause pricers were right that deforestation took place on a staggering
scale. "The polluter pays" is an inane idea. The surest way to make
crime pay is to apply it to the crime pollution.

Even technology has not always moved in the right direction of
ecological economy. The most salient example is mechanized agricul-
ture, which has replaced organic agriculture, a system relying mainly
on solar energy, by a system relying exclusively on terrestrial energy.
Think of the fact that the entire fossil fuel reserves represent only 2
weeks of sunshine, whereas the sun will shine for another 200 billion
weeks.

Those who have taken pride in claiming that the earth could feed
even a population of 50 billion have not stopped to ask the ques-
tion, "for how long?" The greater the pressure of population on land
the greater the cost in scarce resource per man. Recently, we have heard
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of the ecological salvation lying in a stationary economy. But this
thesis fails to offer any criterion for the optimal size of population. I
believe that the only rational criterion to guide the policy of the
future is that population should be kept at all times at the level which
can be fed by organic agriculture.

We should, however, not be mistaken: Even a stationary population
will continue to deplete the finite terrestrial stock of matter-energy
and accumulate irreducible pollution. There is no such thing as pol-
lution free activity. Struggle is the inevitable feature of life, especial Iy
of man's.

Plans like Project Independence as well as advertising technical
means which are not yet available-some, possibly, not even feasible at
all-are fraught with the danger of lulling us by illusions. We must
wait until we can block our gravitation before we sell shares in houses
without staircases and elevators.

The only sound policy is to act on demand, as nations have always
done in times of scarcity-which is the soundest and most practical
way-and welcome the innovations only after they take shape. There
are numberless activities with which we can dispense and still gain.
Fashion is one of them. The use of two-garage cars and of such things
as the golfcart or the electronically operated flagpoles is another one.

Our ecological temper is dominated by "bigger and better," by "no
deposit-no return," by "when the razor becomes dull you toss it away."
Why not "toss the whole automobile away when the ashtrays ultimately
become full?" Still worse, we are now beating the plowshares of
future generations into present swords or warheads.

Standard economics offers ample justification to such abnormalities
through the principle of maximizing utility and of discounting the
future. Mankind, as a whole, cannot possibly discount the future; for,
in contrast with a single individual, mankind must count on its quasi-
immortality. Every generation must behave so as to minimize future
regrets, not to maximize present satisfaction. Because of this we should
establish controls upon the faucets that lets the energy pour into the
economic process, and on the drains that let out the wastes to return
to the environment.

The market, being the only computer which, if well supervised, can
solve the immense system of optimalization of given ends with given
means, as the textbooks say, must be allowed to operate. But the faucets
through which terrestrial matter-energy pours into the economic proc-
ess and the drains by which waste returns to the environment must be
put under a control independent of the market or any ownership.

An imperative task at this time is that of helping the hungry, not by
constantly sending them food, but by aiding them to grow their own.
The developed must come to realize that he is overdeveloped.

Viewed from all angles, the ecological problem calls for a reorienta-
tion of our values, not for building more economic models-which are
in great part the blame of the present ecological imbroglio. The new
commandment is: "Love thy species as thyself."

Can -we listen to it?
Thank you.
Representative BOLLING. Now for a not so academic view of the out-

look. We have requested Mr. Jerome Hardy to join us today. He is a
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distinguished businessman who has been in the publishing business for
many years before becoming president of the Dreyfus Corp. in 1970.
He is therefore in a good position to assess what the financial and busi-
ness output might be and what problems we will encounter in the years
ahead.

STATEMENT OF JEROME HARDY, PRESIDENT, THE DREYFUS CORP.

Mr. HARDY. That is no small assignment.
Let me begin by saying that after reading Mr. Georgescu-Roegen's

paper I did not have the nerve to submit 100 copies of my statement.
I will give it verbally.

I compliment the gentlemen around this table on some very impres-
sive papers. I don't recall working this hard since I prepared for final
exams.

I assume the purpose of this study that the committee is undertak-
ing, which involves planning for 10 years, includes the concept of
getting through those years without leaving a terrible mess behind.
That is implicit, it seems to me, in all the papers.

I would like also to compliment the committee for reaching past
economists, a dour and quarrelsome lot at best, to thinkers from other
discipline such as biologists. One hopes the time will come when phi-
losophers may also be included in our hearings, since they have some-
thing to do with figuring out what it is that people want from life
that will make it worth living.

Let me make only a few points and then let's get to the roundtable.
First, I would like to propose that the committee, if not this morn-

ing, at some point study carefully the impact of the accelerating pace
of change over the past 100 years, and most painfully over the past 25
or 30 years. It is a subject about which we were not adequately warned.
Alfred North Whitehead was telling us about it 40 years ago. It has,
however, introduced a peculiar new element which is only beginning
to be realized in economics. As the pace of change accelerates, so that
tomorrow is upon us before today's sun has set, the means with which
we meet the problems we perceive take longer and longer to accomplish.
One could build a factory in less than a year not too many years ago.
It now takes 5 years or more to plan and build one. Societal demands
and to the years of planning substantial new research to meet the new
requirements of the kind of factory we want in the society.

We are in a curious position where the pace of change and the de-
mands of the society upon itself are in sharp conflict.

Second, I hope the committee will find itself capable of writing down
a definition of growth. I hope by growth we do not mean only material
things. Economics should not ruthlessly push aside less tangible but
perhaps more important aspects of the "good life."

Third, I suggest that the commitee examine very closely the phe-
nomenum of communications. the development of radio and TV. which
have had profound effects upon the way the society perceives itself
and is run. I was one of the first to laugh at McLuhan. But I am not
sure that he wasn't telling us something profoundly important.

I suggest that without radio the third world. would not be so poign-
antly aware of how badly off it is, and without TV we wouldn't be so
involved in their travail.
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Fourth, I suggest that a change is taking place in the United States,
where its leadership in technology may be waning. I don't know
whether it is going to pass to the Japanese, as Mr. Kahn was suggest-
ing not too many years ago. A piece in last Sunday's New York Times
suggested it has already passed to the Japanese in the area of
automobiles.

It is curious that this country, which began as an agricultural nation
working with its hands, may end up as an agricultural producer in
ways that are more important than our leadership in technology.

I suggest also that food is the most poignant human problem, since
the lack of it can only be endured for a few days.

Fifth, I suggest to the committee that if it has the time and the will,
it begin to try to understand what it is that motivates not only the
Amnerican people, but people all over the world. I have traveled in
parts of the world where our way of life does not seem to attract the
inhabitants of that population. They seem more interested in inner
peace than they do in outer possessions, more devoted to a cause than
to gadgets.

Sixth, I suggest a definition of the proper role of government, a
most difficult problem today. I would hope that it would be more in
the area of research and reason and less in the area of rulemaking and
rationing than might otherwise be suggested.

And last, I suggest that this kind of study be ongoing through
something that is akin to an Aspen Institute, where economists, biolo-
gists, philosophers and perhaps poets can get together to talk about
those things which motivate the people in a society, and which result
in what we choose to call an economy, but which is really a functioning
organization of which economics is but a part.

Representative BOLLING. Thank you for a most provocative state-
ment.

I don't really know how to introduce our last witness. He is a col-
leagrue who was recently reelected. I haven't even had a chance to con-
gratulate him. But before he became a Congressman he was a planner
with the National Resources Planning Board, an economist with the
State Department, a senior economist with the Council of Economie
Advisers, and he has been associated in a variety of ways for a number
of years with Resources for the Future. It gives me a lot of pleasure
to introduce Joe Fisher, the Congressman from nearby Virginia.

STATEMENT OF HON. JOSEPH L. FISHER, A U.S. REPRESENTATIVE
IN CONGRESS FROM THE 10TH CONGRESSIONAL DISTRICT OF THE
COMMONWEALTH OF VIRGINIA

Representative FISHER. Thank you very much. It is hard to know
what hat to put on. But I -will try to make off my campaign hat nid
engage in this discourse in the spirit that is already evident.

I want to make just one main point, and then talk a few minutes
about some of the problems and the implications of it.

As people become better off and their resources change. I think the
main problem is to achieve a smooth shift in the composition of eco-
nomic growth-to simplify it, away from quantity and in the direction
of quality, right across the board.

This will mean fewer things, measured in sheer numbers, but greater
quality in the things that are produced and consumed.
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If we could throw our emphasis this way and put more people to
work planning, developing and technology, producing, managing the
qualitative phase of the economy, and do it smoothly, matching it with
the shiftino of demands in this direction, I believe we could solve
many of our problems. We could keep people at work producing quali-
tative elements in response to the shift in demand in this direction.
GNP, measured in any sensible way, could continue on the increase. It
would just have more qualitative value in it than quantitative.

I don't think this would be an easy thing to do in any sense. But I
do believe that it constitutes a major challenge.

Among the problems that come to mind in shifting emphasis and
pattern and style of the whole economy in this direction are these: Can
a single country, or just a few coutries, move in this direction, while
other major countries do not?

I don't know. But I suspect that if the United States over the next
10 years or longer devotes its incrementive growth to qualitative ele-
ments, and the U.S.S.R. does not, we lay up severe problems for
ourselves.

Another difficulty with this involves the role of government. At
the first look one would think that any such shift in a qualitative di-
rection as I have been talking about would have to be done by the
Government taking a much larger role and arranging through trans-
fers, and taxes, expenditures, incentives, and a variety of policies that
the shift for sure take place. I don't know whether the American peo-
ple, the business sector, the labor sector, would be willing for this to
happen and if it would support the political leadership that might
move in this direction. It would be nice if a shift in the qualitative
direction could be achieved with a minimal Government role confined
to some guidelines, some suggestions, a few incentives, and not too much
else, leaving it to the private sector, and to what Richard Bolling calls
the grant sector, the philanthropy, and so forth, the foundations to do
it. But I suspect it will involve a major effort on the part of Govern-
ment, which carries us into all kinds of difficulties, such as how to
manage the regulations that would be involved, how to administer the
activities, how to obtain the consent and support of the people.

Much of the problem of slowing down growth comes over how to pro-
vide jobs for a growing labor force. So my hope here is that there
wouldn't have to be any slowdown of growth whatsoever in achieving
this shift in a qualitative direction, that instead of salesmen we would
have environmental protection officers. Instead of producers of sheer
quantities we would have other people working to make jobs safer or
more satisfying, to improve all kinds of conditions of life.

If indeed what I am calling for can't be done except with a severe
reduction in economic growth, then the thing probably will flounder
on the lack of employment for people who want to work.

I think much of this hinges on the pace of changes, how rapidly we
have to move, let us say, in the direction I am offering. Mr. Thurow
said he was going to talk about what it would be like if there were not
growth, zero economic growth. Well. it is a horrible thing for most of
us to contemplate. On the other hand, if one moves slowly, not toward
zero economic growth, but toward economic growth of different com-
position along the lines I am speaking of, it doesn't become a night-
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mare. In fact, it becomes quite attractive, especially as the average
income goes over $20,000 a year mark. At that time I do believe peo-
ple will want parks, clean air, symphony concerts, benign technology,
and will be willing to pay for it, and will want the economy and the
enterprise system and government policies to respond to give them that
kind of an economv.

The one thing, it seems to me, that is needed if we are to go in this
direction is some way to speed up the rate at which significant deci-
sions, economic decisions can be made. I am horrified that it takes so
long now to establish a new plant. By the time the environmental im-
pact statements have been made and studied and the various parties
to decisions have been heard from, by the time the new technology
has been assessed, and all the rest of it, by the time the local zoning
board is willing to move, by the time the bankers, backed up by gov-
ernment, have arranged the financing, years and years have passed.
This reaches its extreme form in the locating of nuclear powerplants
or any kind of powerplants. If you can move from the beginning to
production in 10 years you are doing very well.

So it seems to me that if we are to achieve any kind of sensible and
major change in the way the economy works and what it emphasizes,
we are going to have to speed up the rate at which the major decisions
can be made. Otherwise conditions can change completely before we
get any response, and we reach a situation where even in the life span
of a person nothing sensible can happen. You can't get a response out
of the economy to some new direction called for.

Finally, I don't know exactly what kind of psychological impedi-
ments wil appear as the economy may try to shift in the direction I
have specified. How long after people earn $20,000 a year will they be
willing to give up the old set of demands for more beefsteak and a
third car or a summer home and 10 pairs of shoes, in order to go in
a different direction? And what other psychological problems are there
to bring along changes in what people want from their economy to
match up with the rest of it?

Well, this is what I had in mind to offer at this roundtable. I think
a major challenge for this country to begin to meet in the next 10 years
is a massive, pervasive shift in the composition of economic activity
in a qualitative direction.

Representative BOLLING. Thank you very much, Congressman.
Mr. Tarpley, will you join us at the table for the discussion.
I mentioned earlier that he was an associate of Professor Allvine's

in the preparation of the paper.
I hope that we will be able to go quickly into a conversation.
But I would like to call on my colleagues and see if they have any-

thing they would like to add or if they would like to join in the
conversation.

Congressman Moorhead.
Representative MooRmEAD. Thank you, Mr. Chairman.
First, I want to congratulate you on holding these hearings. And the

menu you have given us is so rich that it is hard to digest, but we will
do the best we can.

I am impressed very much with the emphasis that has been put on
the quality of future life. But I think particularly in our jurisdiction,
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the Joint Economic Committee, we can't disregard the purely economic
growth. I think past civilizations have shown that a sound economic
situation preceded a development in the qualitative life, whether of the
Greeks or the Romans that followed the development of the economies
of the Italian city states. And I think Professor Allvine talked about
the aggravated situation of our economy. And you were the only one
of the witnesses who mentioned the cancerous effect of inflation, and
so forth.

And it seems to me that as we look around the world we see this
problem of conflict between what I would call the workers who produce
and the people who produce the financial wherewithal to provide the
factories whereby they can produce.

You mentioned the linkage between wage increase and increased
productivity. It seems to me that what we see around the world is,
where the working people feel that they are being unfairly treated, you
will find aggravation and strikes in some parts of the country, and even
worse in the other part of the world, guerrilla warfare and the like,
whereas in other parts of the country you see the people who can
produce the capital for the factories and the like who believe they are
being unfairly treated, that that money is being put away in a mattress
or hidden away, or exported, and that for the economic growth, which
is to me essential to the growth of the quality of life, we have to have,
first, a justice between the two, and second, a perception that there is
justice between the worker who feels that he is lagging behind or the
potential investor who feels, why invest in the United States if he can
get a better return abroad or can enjoy what he has got of luxury and
life still rather than an investment in productivity.

I directed this to Professor Allvine, but if any other members of the
panel want to comment, or my colleagues, I would welcome it. And I
have some other subjects for discussion.

Mr. ALLVINE. Mr. Tarpley, I think, will comment.
Mr. TARPLEY. I think that is one of the major difficulties that we

have, not only that we accomplish this connection between productivity
and reward, but that we let the process be perceived to be fair. I think
it is a long-range problem, one to which there is no short-range solu-
tion. I think this is where we do have a problem with the value struc-
ture. This is where our public officials may be able to help us out. We
do need mind sets and changes in value systems which will allow us to
react and allow us to legitimize different forms of reaction to the prob-
lems that we have as opposed to the mind set and the particular set of
values that we have at the present time.

Mr. KAHN. Let's assume that there is no inflation. We would then
have about a 4-percent interest rate for long-term guaranteed loans or
triple A corporations. Under those circumstances I would guarantee
that millions of people would be willing to buy homes at 4 percent, and
millions of people would want to loan money at 4 percent. If continuing
inflation is anticipated, the actual figure they would be paving is 8
percent, with 5 percent for inflation. So you might say their interest
is only 2 or 3 percent. But it turns out that the poorer people don't
have the cash flow to make such payments. And big corporations have
to miscalculate the way they keep tlheir books.
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This is part of the general observation that Professor Allvine made,
that there has been a change in the system in the United States. I would
disagree with him on technology, but agree on everything else. You
simply cannot do business in the United States under the current
rules.

One other comment. I think these adjustments that we are talking
about, Congressman Fisher, are already being made. If you go back
to the 1950's you will find that we had 50 million people at work, 25
million in the producing industries and 25 million in the services. I
don't like the term quality of life. But I think the priorities change,
and you make the desired quality. But our economists have already
made this adjustment, from roughly 50 percent production oriented
and 50 percent service-oriented, to, roughly speaking, 30 percent pro-
duction-oriented and 70 percent service-oriented. That adjustment has
already been made.

Now, there are studies which are very difficult, and there are all
kinds of special computations coming out.

Mr. Leontief who will testify tomorrow on the study he just did for
the United Nations, made an assumption, which I share, that the
richer countries simply don't care about growth that much. And you
have this ratio, not between the poor and the rich, but between the
middle income and the rich. The middle income represent about 45
percent of most populations. The usual picture of a mountain of wealth
surrounded by a sea of poverty is wrong. The middle income group
will catch up, and in some countries it has already.

That was an interjection. People often call me an optimist. I prefer
the term "realist." I must agree that in much of the comment and
discussion, the voice of realism belongs to an optimist.

Representative BouLING. Congressman Long.
Representative LONG. Thank you, Mr. Chairman.
Mr. Kahn, I am, of course, familiar with your thesis on technologi-

cal development, and that being a main core of the movement -of the
economy. What do you see in the next 10 or 20 years as the technologi-
cal advances that could be made in fields in which we can move that
.would serve as the vehicle that the things that we discussed here
earlier have served us since World War II, all the way from the com-
puter to television, to communications and all these? What do you
see substituted for that, and giving us a vehicle by which we can
move in this technological development?

Mr. KAHN. The first performance I see, the bulk is going to be more
of the same, bigger homes, two-car garages, and in many cases three-
car garages, and suburban sprawl. There is a fantastic amount of un-
finished business there. But in terms of new material, the No. 1 is
computers. They have been growing by 30 percent a year. I will say
that output will double in several years. It has the great advantage
that it improves the efficiency of service and the quality of service. It
is working in the areas that we want most.

Representative LONG. Do you see that perhaps as being an answer
to the problem that was discussed by Mr. Hardy and Congressman
Fisher with respect to being able to make our system work more
efficiently in getting decisions made and the things underway rather
than just having stagnation?
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Mr. KAiN. It depends on the decisions. The big decisions are basic-
ally Government regulations. The problem here is the new active en-
vironmental control and ecology where three separate processes are
going on. First and foremost, you have to learn how to do it. It takes
time. Everything is new confrontation.

Second, many of the people putting in the innovations are un-
friendly and hostile to business. They don't want to learn how to put
the system into force. I don't think that is true. I think business is
ready to cooperate. They weren't 5 years ago, but they have learned
their lesson. In my own judgment, environmental and ecological pro-
tection will increase steadily over the years. But it is done much
more sensibly today.

The third thing is this: I would argue that most of the problems
occur because of higher standards on the old problems rather than be-
cause of new problems. If you look at Pittsburgh, for example, you
will remember it was the dirtiest city in the world. Today young
people think of their city as getting steadily dirtier. It is still getting
cleaner. As that is true of New York and the Hudson River, and so
forth.

Representative LONG. Professor Allvine talked on this point to some
extent.

Professor, you have had some political experience on the Hill in
looking at these things. Do you subscribe to Mr. Kahn's thesis that
perhaps the days of the confrontation are passing and perhaps we
are moving into a new process that will perhaps make this procedure
work more smoothly than it has been working these last few years?

Mr. ALLVINE. If I was optimistic I would conclude that. But we must
be realistic. Looking at the introductory comments Mr. Kahn made in
his paper, he said that with a little bit of luck, and some wise policy.
I don't think that we will necessarily perceive our problems and re-
spond to them in the appropriate wav.

I would say that Mr. Kahn had typically been optimistic about
technology. At one time he was very optimistic about nuclear power.
We know the problems that we have had with nuclear power. Mr.
Tarpley and our team looked at the technological forecast at the end of
the World War II. We saw so many things forecasted at that time
which we have come to enjoy.

We also looked at the technological forecast of 1970. In our judg-
ment. the types of interesting developments on which people will
spend money and that will result in growth industries and new jobs
do not exist anywhere nearly to the extent that we had 25 years ago.
Technology does not come at an even pace. It has its ebbs and flows.
Right now we are experiencing a sharp decline in the conversion of
technology in products and services.

Renresentative LONG. One more comment. Perhaps this has been, as
Mr. Kahn said, because of the fact that during this period we had had
that period of confrontation. I know that we have seen it here in the
Congress. We see the confrontation. Let's just take the strip mining
bill, for example, and the difficulty that we have had in the Congress of
doing anything with the strip mining bill. There are valid arguments
on both sides of it. Within the next year or so there has got to come an
end to the confrontation and the working out of an acceptable solu-
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tion so that we can proceed with this. I think that is the period that we
have been going through. That is the reason I am for the first time, in
2 or 3 years of reading on, this is coming more along the lines that
we have got past in confrontation. Perhaps we can move to where
it is a question, as most of these have been in the past, as Mr. Kahn de-
scribed it, of due process. I hope this is true.

Thank you, Mr. Chairman.
Mr. TARPLEY. I agree with Mr. Kahn in terms of pollution. I think

we are there, in the sense that businessmen are thinking ideas that were
unthinkable 10 years ago. But I am not quite as sangume as Mr. Kahn
about innovation in general, because innovation is in many ways de-
structive of the culture of the firm. Especially when we look at business
organizations today, with decentralized management where they are
judged over a 3-year period, for example, on the bottom line of that
particular division, and innovation, even to the extent that we have
speeded up the process, is still a lengthy process. And much of the
organizational impact, I think, is in a negative way toward the kind
of changes in values that Congressman Fisher talked about. The idea
of making a long-run commitment to an alien innovation, especially
when it requires the business organization to redefine itself is hard to
accept.

Mr. KAHN. There is a kind of rigor mortis in both the American
business and government community. But it is not everywhere. You
don't find it as much in the Southwest as you do on the east coast.

Second, I am not really thinking so much of that kind of study; 45
percent of the world population which is growing at a 6 to 12 per-
cent a year sustained. They are big now, and they are growing as
fast as can be. They don't have this rigor mortis. They have great
enthusiasm and great confidence. And you know something? They are
going to continue growing.

The third thing is, I think it is easy for economists to misjudge tech-
nological innovation because they tend to look at the field which al-
ready exists. For example, if you look at the cost of the shuttle, you
will find that in the course of orbiting into space, it dropped by a fac-
tor of ten.

All of the sudden you will find yourself going from the ferry to the
bridge. Ferries are small things. To double capacity, you have to
double the number of ferries. Bridges are big and complicated, with
an almost infinite capacity.

I can give you a number of things. Almost anything with a bio in
front of it looks good for the next 10 years.

Representative BOLLING. Mr. Georgescu-Roegen.
Mr. GEORGEscOu-ROEGEN. I want to point out that in the discounting

of technology, by looking only at what happened in the past, we must
bear in mind that the technology in the past was developed before this
crisis. And if we would look at technology on the whole, we may say
that it either moved against the ecological economy by shifting from
the scarcer to the less scarce resources, from coal to oil, from plain to
mechanized agriculture, and also through an increase of consumption
of resources. Technology during the mineralogical bonanza was con-
fronted with a tremendous amount of resources. Resources were not
taken into consideration. So we must not count on the continuation.
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I wanted also to say something in connection with the question
about the role of labor and wages in the economy. It is true that labor,
as it also was pointed out., must increase productivity. But the question
is that the share of that increase is not a phenomenon that you can cut
with a razor into two and say, this share of the increase belongs to the
productive labor, and that share to the nonproductive labor. And in
spite of the fact that there is increasing productivity of productive
labor, there is the problem of how to decide its share. The difference
between the two groups gives rise to the social conflict. We cannot get
rid of it. The most we can do, is to always deal with it fairly.

Representative MOORHaEAD. I quite agree with you, sir. I was trying
to get a vague concept of a sense of justice which is not a razor cut.

Mr. GEORGESCI1-ROEGEN. I said that we should establish control of
the faucets. I didn't mean to do away with the market at all. I wanted
to let the market operate between these new constraints. I believe that
the market, and particularly the free enterprise, free press and free
election, are the elements that could do what no computer in the world
can do, optimize the flow through the economic process. But as man-
kind, we have to do something about the future generations. We have
to do also something about the fact that individuals may pollute
more. Therefore there must be controls on the entrances and on the
exits of the economic process.

Representative MOORHEAD. Thank you.
Representative BOLTING. Congressman Hamilton.
Representative HAMILTON. Mr. Chairman, the question that is run-

ning through my mind as I listen to this discussion is, What kind of
policies ought we to be concentrating on here in the Congress to achieve
the kinds of economic growth that we have been discussing? I think
our midyear report said that we have to have a 6-percent growth in
output each year in order to achieve full employment by 1980. When
you look at the discussions in the newspapers today about steps that we
are going to be taking with the economy, we are talking about price
stabilization policies, and different kinds of employment legislation. I
get the feeling, as I think about that in relation to what you are say-
ing, that we are reallv just tinkering around here with very short-term
solutions to our problems, when the real problems are much more
fundamental and structural. So my question to the panel really is-
and you have discussed this in part-what kind of policies ought we
to be thinking about in the Congress to achieve the kind of growth or
the kind of economy that we want? Are we just fooling ourselves when
we pass the public works bill or a public employment bill?

Mr. THu-Row. I think you have to face up to the fact that you have
got a shortrun problem that you can't avoid. You have got to do the
shortrun tapering. If you say, let's just address the 10-year problems
and forget the short-range ones, these are going to get worse rapidly.
You can say, where is the economy going to be 10 years from now, and
how are we going to get there. but at the same time vou have to run a
reas on able economy in 1976. I don't think you can evade that.

One of the other longrun things that you have to think about is
the perception of economic justice-there are various groups in
our societv that don't perceive that we have justice. The average black
person and the full-time working white woman are saying that when it
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comes to income they are unfairly treated. This can only change if
somebody in some other group is willing to give something within a
fixed total. We have been having economic growth and saying, well,
if total income is going up, everybody is going to be happy even if they
feel unfairly treated relative to somebody else in society. But if you
really go to a low growth world, where a rising real standard of living
doesn't exist, then the only thing you can do is fight with your neigh-
bors. If you think about slowing down economic growth, you don't
think about a world where we fight less with our neighbors, you think
about a world where you fight more with our neighbors. The only way
you can get ahead is to push somebody else down. Even if you think it
is desirable for some reason to slow economic growth down, you cause
devastating problems in the short run.

Mr. KAHN. But you have to make up your mind. For example, the
weight of any object on the Earth and must be less than the Earth.

Mr. GEORGESCU-ROEGEN. You could say that you shouldn't take into
consideration the law of gravitation; this is nonsense. Actually the re-
viewer of my own book, "From Behind the Iron Curtain," pointed out
that my book describes how capitalism is struggling in the throes of en-
tropy, that law of thermodynamics. I said, well, probably natural laws
do not work behind the Iron Curtain in the socialist systems.

Mr. KAHN. Anything you build on the Earth has to weigh less than
the Earth. But the difference between the weight of the object and the
Earth is very large. If you are asking for available energy, I can show
you today a number of ways which have reasonably high probability
of getting the available energy we need to operate an economy of $300
trillion.

Mr. GEORGESOU-ROEGEN. Would you defeat the law of entropy?
Mr. KAHN. No; I don't defeat the law of entropy. I say, working

within the law of entropy is like the limitations that are so far above
my other limitations that we are not interested in them. In the same
way the weight of the Earth is so much heavier than the object I build.
I have to live with the law of conservation of mass.

Mr. GEORGEScu-ROEGEN. I would like to answer Congressman Long's
question. W

You asked what Congress should do. What they should do is to try
to stop talk about growth and growth in quantitative terms. I think
that I would be in complete sympathy with Congressman Fisher about
how to concentrate more not on growth, but on a better quality of life.
which would be available even at the low quantitative growth. The svn-
drome of the shaving machine, as I have it in one of my books, is to
try to shave faster and faster so as to have more time to go to the office
and work on a machine that shaves faster. faster, so that we have more
time to build a machine that shaves faster. This is a kind of infinite
empty regression. And, I believe, we are engaged in it. We must some
how go out and move away from it.

Mr. TrrnRow. It is hard to be against the word "quality," but I must
say that when somebody uses the word "quality" I don't know exactly
what they mean. I sometimes think that the things that-are of bad qua]-
ity are what the other guy likes and the things that are of good quality
are what I like. Pollution I think is just a question of who is looking at
it. Those of us who are skiers throw stones at snowmobiles. Snowmo-
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biles look at ski resorts and see pollution on the hillsides. Rock climb-
ers look at both of them and see pollution with either. If you ask what
is a high quality of life, what is good that is of higher quality, you mumt
mean something other than goods which last longer. If you mean
cleaner air, then it is all in the perception of the individual as to
whether clean air is a thing that adds to his quality of life most or
least. I think it is fine to say, tune the economy toward quality rather
than quantity. But I think that you have got to have a definition of
quality other than that of imposing our preferences on the rest of the
world. I think that is impossible.

Representative BOLLING. Congressman Fisher.
Representative FisHER. This is very much the answer of an econo-

mist who stands aside from all these things, and makes no jud ents.
I think the Congress is charged with making judgments on qualitative
matters. And not to split hairs about it, but a judgment can be made
that the amount of sulfur going up a smokestack in a coal-fired elec-
tric generating plant ought to be no more than this. And we can argue
that. The economist, if lie wants to stand aside from that, can stand
aside. But once the judgment has been made, the policy set, then it
seems to me the job of the economist, the engineer, and so on, is to or-
ganize things so as to do that as cheaply and with as few harmful side
effects as possible.

In that case we do get what I would judge to be an improvement in
quality of the air. If the decision is arrived at in a proper way, with
proper participation and elected representatives casting their votes,
then I say at least for a period of time, that is the arbiter, that is what
the quality is.

Now, in this case I would like to bring out this point. It so happens
that the most likely solution to the problem is some kind of scrubber
or treatment of the emissions in the stack. This is a highly technolog-
ical solution. There are all kinds of problems with it. It will take an
enormous investment to cope with this. Over the lifetime of a typical
coal-fired plant it will increase by 50 to 100 percent the cost of the
plant. A tremendous economic and technological activity is generated
here. So it is quite a mistake-and this is the point I want to emphasize
-to think that moving toward higher quality-in this case less sill-
phur in the air-somehow won't involve enormous amounts of tech-
nolo rv 9nd investment, management, science, and everything else. So
my whole point is that we can move to what I will call better quality
-this can be determined by political process-without diminishing
anybody's rate of economic growth. It will be just as much investment,
just as many jobs, just as much technology, and just as many ecolo-
gists, but they will be doing things in a different way. They will be add-
infr a different dimension to. in this case, a kilowatt-hour of electricity.

T epresentative BOLLING. Mr. Hardy.
Mr. HARDY. As the one who indulged in the most generalities to be-

gin with, I would like now to stay on the specifics.
It strikes me that one of the things that has crept into the conversa-

tion here. hut which hbs not been clearly stated. is thlt one of the T)rob-
lems which perhaps the committee should consider is the eruption of
governmental policies which tend to frustrate governmental obiec-
tives. I will give vou. for example. one that I discovered only when I
entered the financial field. As far back as 1932 and 1933, the Govern-
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ment passed laws requiring that when new securities were issued they
be accompanied by a prospectus. The prospectus was meant to be com-
pletly revealing in those things about which the investor should be
informed. The prospective investor picking up a prospectus today
after it has been nurtured carefully by lawyers over 40 years, will find
he has neither the time nor the intelligence to be informed by the
tedious and murky language he encounters. The prospects is a triumph
of form over intent. And this is not the only place that intent has been
buried by regulation.

For example, I believe the tax policy of this country could stand
careful examination. Mr. Kahn raised the question of those people to
whom 9 percent interest on a mortgage is prohibitively high. Nine, of
course, is not really the effective number: Nine is the apparent number,
it is like posted prices of oil. If you want to find out what the price
is to take out a mortgage today, it is more like 11 percent when you
get through all the points and charges that go into it. That is an ob-
solute number which makes it impossible for people to buy houses.
There will not he a revival of the housing industry in this country un-
til the tax policy is reviewed, and until there is a way in which people
can buy a house with a decent proportion of their income.

In the case of businesses, we cannot live in a world of inflation and
have a depreciation policy that allows us to deduct what we paid for
a plant when the replacement of that plant is going to cost 5 or 10
times what that plant cost originally. No money will ever accumulate
that will be nearly capable of allowing us to build the new plant, un-
less we can charge off replacement expenses.

I might suggest that the natural gas taxation and pricing policy,
and the fervent desire for energy independence in this country, are
two contradictory policies that tend to frustrate each other.

I would suggest that the shift to a debt economy in this country is
more hazardous than it seems. A large part of the growth of the
economy and the industry of America was based upon the willingness
of people to take risks. We have imposed a taxation policy in this
country which first identifies dividends as somehow undesirable. So
we tax profits before dividends are paid, and tax them again immedi-
ately upon receipt by the individual. On the other hand interest flows
with no taxation and taxes are paid only by the recipient. There is
something very wierd about that. It tends to lead businesses to shift
more and more to debt instruments, because they can write off the in-
terest. Equity instruments such as stocks, become less attractive to
business because dividends must be paid out of after-tax dollars, and
less attractive to investors because dividend rates are low compared to
interest, but are taxed at the same rate.

That taxation policy is wrecking the incentives for people to invest
in the growth of businesses and is driving us into a larger and larger
debt society. I ask you to study the history of heavily indebted socie-
ties. They inevitably slow down rapidly when they get past a certain
point.

Representative BOLLING. Congressman Rousselot.
Representative ROUSSELOT. Thank you, Mr. Vice Chairman.
We have been reading a lot, Mr. Kahn, about the groups in Europe,

Mr. Lucas, Mr. Wallace and Mr. Sargent, is that correct?
Mr. IKAHN. Yes, sir.

91-492-77-3



28

Representative ROUSSELOT. According to Business Week, they have
introduced a new theory. It is called "Rational Expectation." Maybe
this has been discussed, I don't know. But since it relates to growth
and the possibilities of growth, I think it is important to reemphasize
here. As a general criticism of policymakers at the national level they
said: "Policymakers go wrong because they make decisions that fail to
incorporate the fact that the public has already formed expectations
about what the policy is going to be, and have already acted on these
expectations."

Could you comment on this?
Mr. KAHN. I will give you a typical example. Everytime President

Ford made a speech that there would be no price controls, every busi-
ness that I know raised its list prices, without exception. They also
hired no people. Any discussion of price controls of this sort produces
a reaction ahead of time which negates the effect of the price controls.

Actually during three or four periods lasting some months in the
last three years where you had to call up all over the country and
haggle, like you would in a Persian bazaar, for a discount. This is a
typical kind of thing. You take any attempt to stimulate the economy
by inflation. The economy is incredibly sensitized in ways that result
in incredible speed. The withdrawal of money from the savings banks
used to grow slowly over the country. Now it ̀ vill take place in weeks.
So I would argue, any attempt to stimulate an economy by raising
any expections will end up being negated.

Representative RousSELOT. Would that be true of the promises that
Carter made?

Mr. KAHN. If I remember, he has made promises to the blacks, to
the cities, and for the general stimulation of the economy. A coach at
a famous university once said, I have to keep the troops sullen, but not
mutinous. HTe has to pay off to the point where they are sullen but not
mutinous. Every man in the room understands this. But unless he does
that-in other words, if he said, I am going to bail out the cities, peo-
ple say, as New York goes, so goes the country. But I would say, as
New York goes, so goes Yonkers. If you don't have the money and
you can't borrow it, you shouldn't spend it. That idea will disappear
if vou bail out the cities. And you get a fantastic expansion.

Obviously I think you may want a mild stimulation of the economy
around January. We don't really know this yet, but I wouldn't be sur-
prised. But the word "mild" is the keyword there. And so on down the
line.

Let me make a comment on quality. I have in my hand-I will cover
the manufacturer's name-a little gadget which has 50,000 micro-cir-
cuits in it. [Referring to a pocket computer.] When I used to work
in this field 25 years ago, it would have cost about $1 million and filled
a room half this size. Now it costs a few hundred dollars and I can
carry it in my pocket. It doesn't use any raw materials that you can
notice. And that is what is going on today.

The same here. You couldn't reproduce this performance for any
amount of money 50 or 25 years ago. [Referring to a pocket recorder.]
And now I can carry it in my pocket.

You don't make your money today by bulk products. American in-
dustry had no interest in cutting back on materials. And now they
have an interest, because of the shortage of materials.



Take elevators, for instance.. W1hen I was very young, young people
'used to have their hands chopped off by elevators. Today elevators
have the rubber in them, and it is almost impossible to hurt yourself in
an elevator if you try. The trend is going from kind of threatening
to benign-with the exception of nuclear weapons, which aren't
benign. So I am not saying that science is basically benign. But I am
saying that most of the science we are talking about today is becoming
benign.

But there are other kinds of science and technology that we are
not sure of. Somehow or other, if you could design your children,
that is going to be a mistake.

Representative ROUSSELOT. What do you think Congress can learn
if anything from the concept of rational expectation?

Mr. KAHN. First of all, the word "irrational" doesn't mean they
produce irrational results. The word "irrational" means diddling with
reality.

In a book I published 10 years ago I suggested that by the year
2000 unemployment would reach 10 percent, and that this would be
sort of normal. My only guess is that the current rate for normal un-
employment is going to be 8 percent. If you get mu-lh below that,
you are going to have inflationary pressures. So I will argue for 6-
percent unemployment. I argue that it is decent and reasonable.

The people have been traumatized by 1929.
The second point about unemployment is that you just can't use

any more shotgun techniques of general stimulation to handle the
low income unemployment, the blacks, teenagers, women, and so
on. Those are very specific problems. It takes strong specific measures
to deal with them. You don't want any general stimulation to do that.
I think these two things would absolutely straighten out 90 percent of
the problems this area.

Representative ROUSSELOT. What percentage of your 6 percent is
what we would call short-term unemployment?

Mr. KAHN. You have three kinds of unemployment here. The nor-
mal worker is 4 or 5 weeks between jobs. And you have the per-
son who wants to leave the labor market.

Representative RoUssELoT. What percent do you anticipate that
would he?

Mr. KAHN. Something like three-quarters, four-fifths. And you have
the people that are leaving the market. Almost all of them collect un-
employment insurance. for the best of reasons. And they are unem-
ployed just as long as the unemployment insurance lasts.

Representative ROUSSELOT. You mean they are voluntarily and pur-
posely leaving the labor force?

Mr. KAHN. Voluntarily and purposely is a complicated concept. If
you give them a very good job, they would take it. But in terms of the
jobs that are available to them, they would just as soon collect unem-
plovment insurance.

Now, this is part of the pattern of life, if you work in a cyclical
field, or you have a husband and wife pattern, where the husband
works 26 -weeks and the wife 26 weeks. There is a lot of that in Canada
and the United States. And the 1929 model is this 45-year-old chair-
man of an industry with a family. Now, it is basically a woman or
teenager who is on the verge of working or not, can't decide whether
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he wants to work or not. Now, almost all of these people will take
good jobs. But they don't have the skills for good jobs. So it is hard
to say it is unvoluntary.

You have a person who is at the low-income level, he is working at a
deadend job, he doesn't like it, and he shows it. The boss doesn't like
him, and he gets fired or quits. So he is 10 to 15 weeks between jobs.

Mr. THuRow. These numbers don't mean anything as to where we
are at the moment. At the moment the average person is unemployed
15 to 16 weeks. He is exaggerating the amount of voluntary unem-
ployment that would exist at a 6-percent unemployment rate. If you
look at the numbers back when we had a 6-percent unemployment rate
you can work out what the duration of unemployment and the struc-
ture of unemployment that would exist. It is nowhere near the kind
of numbers he is talking about.

Mr. KAHN. First of all, you asked me the question.
There are two different numbers here that are terribly different.

The average employed guy that leaves his job, and the existing stock
*of unemployment. There is a factor of more than 20 between those two
numbers.

Mr. TnmRow. That is true, because there are a lot of people who
shift jobs, without being unemployed. But we are talking about the
stock of unemployment, not the people who are job switchers.

Mr. KAHN. People are fired and look for a job. And I repeat, there
is a factor of two that you get in any apportionment process. If you
look at the existing stock, you get a number twice as big.

The second point I would like to make, my numbers are not in-
correct, the model I gave I think is a reasonable model. These would
correspond to the head of the family, 21/2 or 3 percent.

Mr. T-uiRow. The white male head of the family or the female head
of the family?

Mr. GEORGEsct-RoEGEN. I want to add something relevant to this.
Representative BOLLING. Professor Allvine has been waiting for

quite a long time.
Mr. ALTVINE. I would like to go back to your original comment,

because I don't think anyone adequately answered your question. I en-
courage you to continue throughout the hearings to pursue what gov-
ernment can do to stimulate long-run economic growth. Mr. Thurow
makes the point here that we have got to be concerned about the short
run. I will warn you that 90 percent of economic thinking is concerned
with the short run, and a series of short runs become the long run.

Unless we do things to prop up the long-run condition, we are not
going to have economic growth~ we are not going to have the employ-
ment opportunities. I think it is dangerous to have faith in the solu-
tion to aim long new growth along the lines Professor Kahn talks
about. What he is talking about is incremental development of tech-
nology. In many cases that is all it is. The 747 was a tremendous tech-
nological feat. But people didn't fly faster, they didn't fly more com-
fortably, and they didn't fly more economically. This is characteristic
of so much of the technology we are getting today. The test of the
impact of technology is whether people will want and buv what is
developed from new technology. That is the real problem. In answer
to your question, I think Congress should be concerned with what
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can be done to encourage long-run growth. I am not going to get into
a debate on quantity and quality for I think that is largely irrelevant.
We have to have growth to satisfy the desires of many people, not only
because of political promises, but because of the realities of the
problems of zero growth that Mr. Thurow talks about.

Now, how do you get that growth? I think you have to look beyond
fiscal and monetary policy, which are the primary tools that we are
using to keep near the existing potential for growth. What we have
to be concerned about is the slope of the growth line. I believe the
slope of the growth line has declined. Unless there is some people like
yourself looking at what we can do to stimulate long run growth we
are in trouble. We have to look at competition, we have to look at the
service side of the economy. So many people have vested interests that
are inhibiting the use of the new technology. We have to get people to
be more productive in a qualitative way. We have to look at the en-
vironmental constraints. I reject the idea that Congress can impose
meaningful standards. You have to look at standards quality improve-
ments from the standpoint of what they cost relative to the benefits.
Unless Congress backs ofV on some of the standards that have been set,
we are going to be pouring tremendous resources down, in my judg-
ment, a rat hole. People want results. The population is not satisfied
with just quality improvements, they want goods and services. You
and I and many people, we are satiated. But there are a lot of middle-
income and low-income people that are not vet satiated and these
people want more goods and services in the traditional sense. We are
not going to solve the problems of the economy by fiscal and monetary
measures. This committee should be looking at what can be done to
improve the flow-through of technology to marked innovation, how to
increase competition and the like. -So I think your question is very
appropriate.

Representative BoLLING. I can say this. At the moment the purpose
of the committee is to try to do some of the things I think were sug-
gested. Mr. Hardy was trying to establish some fact and in the process
we are having some wonderful arguments. And to continue the argu-
ment, I will call on Mr. Tarpley.

Mr. TARPLEY. To get back to the question that Congressman Rous-
seldt asked, and to try to incorporate some of the other points that have
been raised, economists live in an interactive world in the sense that
the economy we have today is different. Because we have had the Key-
nesian revolution, and because people understand that revolution. and
businessmen understand it-Mr. Nixon made his public conformation
that he was a Kevnesian several years ago-people expect certain
things to happen when economic conditions change. The very fact that
they understand that and react to it makes the economy operate dif-
ferently than when it was a new idea. One of the difficulties of being
an economist in such a situation is that the area vou are studying al-
ways changes as the result of your understanding. The more you under-
stand and transmit that unde'rstanding, the more the economv changes,
and the more vou have to reexamine. I think that we can truthfully
say that the fiscal and monetary policy is basically understood by
almost all businessmen to read Business Week or the Wall Street
Journal. It is understood by all labor leaders from a shop steward on
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up. They respond in the anticipated ways, if certain things happen

they make a certain kind of response, which negates many of the

manipulations that made Keynesian economics work in its earlier
years.

This, I think, brings us to the role that the Congress has to play.

That is in the area of expectations. Not only do you react to the social

values that vou perceive now, but through this medium and others you

are in part a shaper of social values. In the area of social values and
expectations, one of the things that has to be done is education of

businessmen, of labor leaders, of the body politic in general. Especially
we have to move into the service sector of the economv and rid of a lot
of the restraints. It may be that the social system of doctors will have

to be modified, that we may have to have mass produced medicine. We
may have to have supermarket legal services. we may have a lot of

things that have to be done. But we have to evaluate and to educate
the public at large. I think this is one of the areas where Congress can
plav a very important role.

Representative BOIAING. Let me say that we have alreadv lost one
of our panelists, and I think that others have other engagements. I am

going to recess the committee in 5 or 10 minutes.
Representative ROuSSELOT. May I add one thing more, Mir. Vice

Chairman.
Representative BOLLING. Of Course.
Representative ROUSsELoT. Just so we can know where we actuallv

are. we are discussing unemployment. The distribution of unemploy-
ment by duration of less than five weeks was 37 percent, according to

our report in September. Five to fourteen weeks was 14 percent. And
227 weeks or over was 15 percent.

.So I think, Mr. Kahn. you were less than correct.
Mr. IKAHN. Those numbers were overstated, if the question you asked

me was how long was a man unemployed who needs a. job.
Afr. GEoRcvGsCU-RoEGEN. I want to mnake two brief comments.
First of all, I am not of the opinion that we can go anywhere by

denvinz there is such a thing as a quality of life. It is true we do not

know what is good justice, that good justice mav mean one thing one

time and another time somethingi different. But just because we have

in a particular case disagreements as to what aamounts to a good life

or not, we should not reject it. So I come back to the idea that the

Government should talk more about good life.
In connection with unemployment. I also wanted to point, out that

there is-I must do it because of mv thesis on bioeconomy-there is a

biological effect of the distribution by age. At this time there is a

tremendous amount of pressure from the younger generations. And

this is why in my opinion we speak now more and more about doing
u wav with reducing the retirement age. These are the needs for making

more room for the pressures of the younger generations. What will

happen to them when they will become old, the kind of population that

would be heavy at the top, will again be bioeconomics.
These are things that in a way we must take into consideration in our

decisions and in our general policy, because these are factors that

cannot be easily demitted or dismissed. Population structure has an

influence on unemployment and upon the future. Even inflation today
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in most of the countries means a transfer of income. a transfer of
income from the older to the younger generation. And this is because
of this kind of difference in the size of generations.

There is also an impact on the pressure on the Government, that is
why almost all governments practice inflation.

Representative ROUSSEWOT. If I could follow up just briefly, here
is a specific example where the young are bringing heavy pressure
to put themselves in a better position. In the International Typo-
graphical Union the younger membership voted to abolish the $100
a month income pension, change it to -another pension. totally disre-
arding that they too may vwant to retire someday, they just abolished

it for 20,000 members. It just came to my attention in recent times.
They did that not thinking that they would someday want to retire
themselves.

Representative BOLLING. Mr. Hardy.
Mr. HARDY. I would hope Congressman Fisher and the rest of

vou will not 'take off your campaign hats too often. One of the
marvelous things that the campaign forces you to do is go out and
mingle wi'th the people and get some sense of what it is they want.
I hope we remember that 'we are setting economic policy for indi-
viduals. I hope that we also remember that individuals respond to
incentives, and we cannot set policies that people view indifferently
or antagonistically and expect anything to happen.

If I may end up on a puckish note, since we mentioned Mr. White-
head twice, I will tell vou that one of the things he once said is, "a
country is in its flower before it begins to analyze itself." I wouldn't
'take that too seriously.

Mr. KAHN. You may want to.
Representative BOLLrNG. I would like first to ask the panelists. if

we send them some questions, if they would be willing to respond in
writing.

And second, I would like to thank the panelists for what I consider
a very good beginning to this series of hearings.

[The following questions and answers were subsequently supplied
for the record:]

RESPONSE OF LESTER C. THUROW TO ADDITIONAL WRITTEN QUESTIONS POSED BY TIE
COMMITTEE

CONGRESS OF THE UNITED STATES,
JOINT ECONOMIC COMMITTEE,

Washington, D.C., November 10, 1976.
Prof. LESTER C. THIJuOW,
Department of Economics, Mfassachusetts Institute of Technology, Cambridge,

MRass.
DEAR PROFESSOR Tlulow: On behalf of the Joint Economic Committee, I would

like to thank you for your testimony before the 'Committee on November 9. At
that time, the Committee was not able to ask all the questions it was interested
in pursuing due to the lack of time. We would appreciate your cooperation in
providing written answers to the following questions, both for the hearing record
and to assist the Committee in the development of its report to Congress on
future U.S. economic growth.

(1) Hlow can leading thinkers such as those on the panel, drawing from the
same data base. arrive at such widely differing conclusions concerning the long-
run future of the economy? Does it simply stem from different Gestalts or
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worldviews, thus making such forecasts or projections much more subjective
and value laden than most intellectuals would like to admit?

(2) This leads to a very critical question: If it really is the person's world-
view that colors his or her research methodology and eventual results, then isn't
it true that there is not much hope for reachinz any type of consensus as to
where the economy is headed? If this is true, then how can policymakers know
which study and results they should rely on concerning any given issue af-
fecting longer-run economic growth?

(3) Let us move to the specific. The hearing centered on long-term growth
prospects, one of the most important questions that can be considered. Yet we
hear on the one hand that everything looks good for the next ten years, while
on the other we hear that the economic growth trip as we have known it is
already over and what is even more serious, that the growth rate in the longer
run may have to become negative because of natural physical laws and proc-
esses. Yet, we were told, that even just slower economic growth, much less
negative growth, would do great harm to the socioeconomic system and be
very costly in terms of its impact on human lives. When can we conclude, what
message can we as an economic advisory committee to the Congress send to the
Congress concerning long-term growth prospects?

(4) Finally, let us consider very basic specifics. Each panelist has "looked into
the future" and seen different forces in our society which will be shaping our
rate and pattern of economic growth over the next decade. Based on what you
have seen, what are your one or two most fundamental recommendations to
the Congress on the actions that it should consider taking to shape the most
optimal and beneficial economic growth path?

(5) Prof. Allvine has thrown down the gauntlet to the economic profession.
He faults their "continued preoccupation with short-run stabilization policies
and procedures," he states they will have to "leave the sophisticated and highly
developed world where they have dwelled the past 30 years" and that
"economics will be returning to its roots as a philosophical and so-
cial science." Are we in a new ballgame so to speak which requires such
a restructuring and if so, what pragmatic changes will have to take place in the
way economists think about problems and the methods they use to analyze
them?

(6) During the hearing, you seemed to be in the middle between the two
extreme positions being presented of solid economic growth forces acting over
the next decade on the one hand and diminished support from traditional
economic growth sources on the other. Which of these two scenarios comes closest
in your estimation to accurately portraying economic growth over the next
decade?

(7) Is the economic process "entropic, not mechanical" as Prof. Roegen asserts
and has economic theory and analysis really been deficient by not taking into
account physical realities as expressed in the Laws of Thermodynamics?

(8) Do you agree with Mr. Kahn's contention that one of the main reasons
for the slowing down of economic growth in the long run will be changes in
values and attitudes as expressed in his 13 New Emphases and Trends? Can
such non-economic factors be the primary influence on long-run economic growth?

The Committee would appreciate your cooperation in providing as with this
information as soon as possible so that it may be used in the drafting of its
report as well as being included in the hearing record. A full set of the hearings
will be sent to you as soon as they have been published.

Thank you and best wishes.
Sincerely,

JOHN R. STARK,
ExTecutive Director.

MASsAcHUSETrS INsTITuTE OF TECHNOLOGY,
ALFRED P. SLOAN SCHOOL OF MANAGEMKNT,

Cambridge, Mass., December 14, 1976.
JoHNx R. STARK,
Joint Economic Committee, Congress of the United States,
Washington, D.C.

DEAR MB. STARK: Enclosed are my answers to the questions that you posed in
your letter of November 10.
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(1) I think that long projections are completely worthless since uncertainty
grows to overwhelm knowledge. In any case, with a reasonable discount rate
you are not interested in more than the next 8 or 10 years. Current long-run
projections reflect the psyches of the projectors and the current fads.

(2) It is Impossible to reach a consensus, but it is also unnecessary. Even if
you could reach a consensus it would have a very high probability of being
wrong. In addition, no one is going to do anything today based on what is pro-
jected to happen in the distant future.

(3) The rights and wrongs of this argument can be determined In a very
simple way. Attempt to maximize economic growth over the next 10 years and
see what happens. Constraints may stop us from growing rapidly, but we will
only discover this in the process of attempting to grow rapidly. One discovers
constraints by running into them.

(4) Growth paths are irrelevant unless we can get the economy near its
potential. This should be the number one priority. Once we get the economy to
full employment, we should ascertain what the potential rate of growth is and
then decide whether it needs to be accelerated or decelerated.

(5) This allegation is pure nonsense. Economics has never been preoccupied
with short-run stabilization. There are certainly economic problems that are
poorly understood-inflation, etc.-but these will not be solved by a general
admonition to return to our "roots." They will be solved when someone is smart
enough and lucky enough to solve them.

(6) I think that you can point to real factors that are going to slow growth
(labor force growth, energy costs, etc.). I do not think that it is currently pos-
sible to predict whether the potential growth rate is going to accelerate or
decelerate over the next 10 years. With the exception of energy, I do not think
natural resource problems are going to be key factors in economic growth over
the next 10 years.

(7) Entropy is a problem for some future generation to worry about.
(8) I see no evidence that satiation in economic desires is a prospect. Higher

Incomes will lead to different demands, but not to an absence of demands. Cross-
sectional studies of consumption patterns always lead to misleading time series
conclusions. Relative income, not absolute income, counts in the long-run.

Sincerely yours,
LESTER C. THuRow,

Professor of Economics and Management.

RESPONSE OF FRED C. ALLvrNE ANiD FRED A. TARPLEY, JR., To ADDITIONAL WRITTEN

QUESTIONS POSED BY TEE COMMITTEE

Question 1. How can leading thinkers such as those on the panel, drawing
from the same data bas, arrive at such widely differing conclusions concerning
the long-run future of the economy? Does it simply stem from different Gestalts
or worldviews, thus making such forecasts or projections much more subjective
and value laden than most intellectuals would like to admit?

Answer. It is to be expected that the Committee would receive widely varying
forecasts on the prospects for long-run economic growth at this period in our
economic development. One of the principal reasons for the widely varying fore-
casts for the future is the different perceptions of the reasons for the poor per-
formance of our economy in the 1970s. Most economists seem to attribute our
difficulties to incorrect fiscal and monetary policies, and to short-run external
shocks such as those resulting from international crop failures and from the
escalation of oil prices by OPEC. These economists believe that little about our
economy has changed. and that with the proper blend of fiscal and monetary
policy the economy will grow as it has in the past.

The study that we have completed leads us to quite a different conclusion about
the reasons for the poor performance of the economy in the 1970s. Oui study
*focused on major factors supporting the quarter century expansion of the econ-
omy from the end of World War II through 1970. We found that several impor-
tant factors contributing to economic growth in this quarter century period had
simultaneously diminished in the support they provided in the 1970s. The nega-
*tive factors as developed In our paper include (1) the development of a "societal
conservation ethic," (2) accelerating energy prices and (3) a diminished stream
of "economic innovations." Since most economists focus on the problems of
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short-run demand management, it Is conceivable that they have missed the im-
portant changes that have occurred on the supply side of the economy.

Question 2. This leads to a very critical question: If it really Is the person's
worldview that colors his or her research methodology and eventual results, then
isn't it true that there is not much hope for reaching any type of consensus as to
where the economy is headed? If this is true, then how can policymakers know
which study and results they should rely on concerning any given issue affecting
longer-run economic growth?

Answer. When an economy is changing, as we believe our economy is changing
now, then decision making is going to occur in a less certain environment This
does not, however, diminish the need for decision making, for when conditions
are changing it becomes more Important to develop new responses than under
conditions of slow and gradual evolution. The challenge before this Committee
is to bring the issues into clearer focus and to marshall the best intellects to see
what new strategies and policies can be developed to minimize the problems
undermining our economy.

Your second question Indicates some frustration over the lack of precision in
the state of the art of economic analysis. But it must be recognized that contrary
to great effort to make economics into a physical science, there are many aspects
of the economic system that are hard to specify and measure, but that are also
important to directing the economy. Furthermore, we argue that one of the real
problems with economics today is its over-commitment to the physical science
approach where precision of relationships is a feasible objective. Mluch of eco-
nomics has a great deal in common with the behavioral sciences where variables
are harder to specify and measure and conditions are frequently changing.

The varying forecasts about the prospects for economic growth underscore
the need for the Committee to carefully analyze what is happening. Once this
is done the Committee can then set about developing the initiative to minimize
the impact of our new problems. To treat the economy as if it suffers from age
old ailments which can be treated with the familiar tools of fiscal and monetary
policy, is an inappropriate approach. False diagnosis leads to incorrect policy
decisions. We argue that the severity of the 1973-1975 recession was to a consid-
erable degree the result of attempting to overcome the long-run problems of
economic growth with the short-run demand manipulation tools of fiscal and
monetary policy. What this did was to aggravate our economic situation and con-
tributed to the worst and most prolonged downturn since the Great Depression.

Question S. The hearing centered on long-term growth prospects, one of the
most important questions that can be considered. Yet we hear on the one hand
that everything looks good for the next ten years, while on the other we hear
that the economic growth trip as we have known it is already over and what is
even more serious, that the growth rate in the longer run may have to become
negative because of natural physical laws and processes. Yet, we were told, that
even just slower economic growth, much less negative growth, would do great
harm to the socio-economic system and be very costly in terms of its impact on
human lives. What can we conclude, what message can we as an economic ad-
visory Committee to the Congress send to the Congress concerning long-term
growth prospects?

Answer. We see no reason to accept the proposition that our economy cannot
continue to grow over the next decade. In fact, we would argue that our socio-
economic system is dependent upon restoring a healthy rate of growth to the
economy. There are many problems to be solved and much poverty to be eradicated
which require an expanding economy. A very slow or no growth economy would
create great strain in our society, and we need not create such problems for
ourselves.

Our analysis takes into account the environment and raw material problems
confronting our economy. The newly recognized conditions do pose major chal-
lenges to our economy, but given time, capital resources, and technology a satis-
factory response seems entirely fpasible. The major danger one foresees is that
economists and policy makers will fail to understand and appropriately respond
to the conditions retarding economic growth which we discuss in our paper and
in our forthcoming book entitled The New State of the Economy. The problems
are not unsolvable if they can be brought sharply into focus and followed by
appropriate policies designed to handle them. We can no longer engage in the
self deception that the economy is basically unchanged and can be managed with
the same emphasis on fiscal and monetary policies.
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Que8tion 4. Finally, let us consider very basic specifies. Each panelist has
"looked into the future" and seen different forces in our society which will be
shaping our rate and pattern of economic growth over the next decade. Based
on what you have seen, what are your one or two most fundamental recommenda-
tions to the Congress on the actions that it should consider taking to help shape
the most optimal and beneficial economic growth path?

Answer. In our testimony and prior submission to the committee we made four
basic recommendations which we believe are important for maintaining a satis-
factory rate of economic growth to more fully utilize our human resources,
natural resources, and stock of plant and equipment. The essence of our first
recommendation was that the inflationary pressures within the society must be
tamed and extinguished; otherwise, badly needed capital investments to modern-
ize plant and equipment and to expand housing will not occur at a rate necessary
to permit economic growth and rising standards of living which has been our
general experience since World War II. What this means is that all elements
of our society must struggle to re-establish a relationship between productivity
and reward. It is only through improved productivity that society in general can
enjoy more. The danger is that the harder we struggle as individuals to have more
without increasing our productivity, the less society in general is likely to have.

Our second major recommendation is that we must better utilize all of our
resources through a recommitment to the competitive process. One of the difficult
problems confronting our economy is that strong vested interest groups have
developed throughout society, each endeavoring to protect its gains from what
might be lost in a competitive marketplace. This is particularly true of the service
industries where most of the growth of the work force has occurred since World
War II. The service industries have not shown the Improvement in productivity
of the remainder of the economy even though it is sorely needed. Much of the
problem of larging productivity in services results from formalized restrictions
to change codes of conduct and other work restrictions which reduce productivity.
The rhetoric so often heard about why competition is not appropriate in many
service and regulated industries must be carefully examined. Our studies indicate
that there are great opportunities for Improvement in the performance of the
service industries, if the political processes which are used to support the vested
interests can be turned back in favor of the allocative hand of the marketplace.

Our third recommendation deals with the proliferation of societal laws in the
latter 1960s and early 1970s. Many of these laws were passed with good intention,
but without adequate thought about what they would do to our need for main-
taining an adequate rate of economic growth. The societally oriented laws dealing
with the environment, the workplace, and the marketplace were cheap to pass.
but are very expensive to implement. What Is needed before we advance further
into meeting higher standards prescribed by law is to ascertain the relationship
between the costs and the benefits. Societal laws are absorbing great Incremental
resources and we must evaluate what we are getting in the bargain. When the
laws are found to be excessive and to furnish only limited societal benefit, then
they need to be adjusted and made more realistic.

The fourth and final recommendation is concerned with our external energy
policy. As we struggle to become more self-sufficient It is absolutely imperative
that the world price for oil not be further increased. The U.S. must exert some
real leadership in capping the price of world oil and seeing that it is not raised
to higher and more outlandish levels. Already extremely high energy prices have
taken a heavy toll on the performance of the free world economies. and further
increases 'ould have catastrophic results. It is not just what the United States
can afford to pay for energy nor the other Industrialized societies including
Europe and Japan, but the terrible burden that the world price of oil is having
on the lesser developed countries. The economic chaos which has been created by
the rapid escalation of world energy prices is causing great hardship, is toppling
the governments, and is contributing to worldwide Instability. We argue that the
United States can and must take a harder stance with regard to the price that
OPEC charges for its oil.

Question 5. Professor Allvine. could you be specific as to why you differ so
radically from Mr. Kahn's point that "the forces making for growth are at the
moment so strong and have such great intrinsic momentum that despite all the
roadblocks thrown in their way in the last decade or so, they are almost certainly
going to triumph in the short run." Are the two of von really viewing the same
world and if so. Is there no objective reality out -there which can give a clear
picture of what Is happening?
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Answer. There is very definitely a difference in Mr. Kahn's interpretation and
ours about the current state of technology and what it is contributing to economic
growth. You may recall from some of the testimony that Mr. Kahn said that
fundamentally he does not disagree with our scenario, but rather the outcome.
Now, it is hard for us to understand how one can agree on the new set of prob-
lems, yet be so optimistic as to the outcome. We believe that the fundamental
reason for the difference is that Mr. Kahn and the Hudson Institute have a rather
blind faith in technology and have not carefully examined the rate and impact
of technological diffusion in our economy over the post World War II period.
The booming economy of the 1960s was, to a considerable extent, a result of the
rapid conversion of technology into new products, processes and services which
called for increasing investments, created new jobs, and stimulated the economy.
We have examined the spread of such technologies and have looked for the new
technologies which could have a similar impact on our economic future. We would
like to be able to conclude that there are many emerging technologies and in-
dustries which are going to propel the economy as did those of the 1950s and
1960s. However, our examination of emerging technologies does not permit us
to reach such a conclusion. For that matter we have carefully read Mr. Kahn's
paper, and while his forecast is very optimistic for the next ten years there is
little support in his paper as to why these conclusions are reached. One is almost
forced to take as a matter of faith Mr. Kahn's strong belief about the momentum
of existing technologies.

When Mr. Kahn was questioned before the Committee as to where the impact
is going to be felt, he suggested that there would be more of the same, as for
example, larger homes. We do not see how such a conclusion is possible for one
of the real problems today is housing. The public can no longer afford traditional
housing because of the many adverse developments which have greatly increased
the costs for the same size and quality of home. We would like to know more
about why Mr. Kahn and the Hudson Institute are so enthusiastic about prospects
for new technology which will feed industries, provide more employment, and
contribute to our rising standard of living.

During the decade of the 1960s the jet era took off, the suburban development
was in full swing, color television was introduced, the computer industry was
exploding, xerography was being widely adopted by business, and "wonder
drugs" were being widely used. The examples cited are but a few of the more
dramatic technologies that absorbed great quantities of capital investment, that
employed millions of new people, and that contributed to our rising standard of
living. We believe that what Mr. Kahn and others fail to realize about technology
is that it does not occur at a constant rate, but has a great element of lumpiness.
As a result of first the Great Depression during the 1930s which held back re-
search and development expenditures to fully exploit new ideas, and then the
accelerated R&D as a consequence of the emergency of World War II, we had a
grouping of many significant technologies following World War II. Surely there
will continue to be many major technological advances, but they are going to be
of a different nature than those which we have experienced over the past three
decades. These earlier technologies have been great consumers of energy, of
land, and of raw materials and were very costly to the environment. There is
no way in the world that we could afford over the next 30 years to experience
the same types of material accumulation that we experienced in the frontier-like
utilization of resources from World War II until the 1970s. The challenge before
society is how to adjust to an environment in which a much higher price tag is
associated with all types of resources. In the first quarter century of development
following World War II we used resources extravagantly and it was much easier
then than now to more fully employ our labor force and maintain a constant and
satisfactory rate of economic growth.

The problems undermining our economy are much too critical to be swept
away by an unrealistic faith in technology as our salvation. Technology must be
converted into products, services and processes which are in demand by con-
sumers and businesses. Unless this conversion takes place in a manner that pro-
vides new job opportunities and attracts new capital investment at the same rate
as in the past, then our economy will start to lag as it has in the 1970s. To wist-
fully hope away such la decline in the development of innovations is to do our
economy and policy makers absolutely no good. If we enter into tan age where
the contributions of technology and innovation to growth have diminished, then
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policy makers must develop new approaches to stimulating the economy and
maintaining an adequate rate of growth. Unless this is done our maturing
economy will be underproductive and lumber along with false expectations as to
the benefits to be expected by new technologies.

Another problem with Mr. Kahn's analysis of technology is that there is a
major difference between incremental improvements in technology and break-
through technologies, so many of which we enjoyed over the 1950s and 1960s. We
would encourage the Committee and others interested in policy development to
read our discussion of the past impact of technology and the loss of thrust of
technological force which we present in our book, The New State of the Economy,
forthcoming from Winthrop, a division of Prentice-Hall. Mr. Kahn indicated in
his introductory comments that, with a little luck and some wise policy, many of
the new technologies will break through and provide the impetus for economic
growth. He was very vague as to what these technologies were to be, where the
capital investments would be made, where the contribution to improving pro-
ductivity would occur and why the standard of living would continue to rise.
What got us through the recessions of the 1950s and propelled us through the
almost recessions of the 1960s was the inherent strength of many of the new
products that were expanding in the economy. The problem of the 1970s is that
we have fewer recession proof industries where demand is so strong that it
carries the economy through a period of economic slump. Take the semicon-
ductor industry, one of our advanced technological industries. The semiconductor
industry suffered very badly in the recession of the 1973-1975 period. The problem
within this industry, in terms of broad-based support for the economy, is that
so much of what it produces has gone into making incremental improvements
in other products. The semiconductor industry has not been responsible for creat-
ing great new industries such as was the case with the breakthrough technologies
of television, jet air travel, computers, wonder drugs, etc.

I would certainly like to learn more of Mr. Kahn's and the Hudson Institute's
assessment of what are these new technologies and innovations that will provide
the driving momentum for the economy in the latter 1970s and early i9S0s. Mr.
Kahn simply points to the future and in a religious-like manner speaks of the
wonders of technology and this is of no value in developing practical solutions
to our poorly performing economy. Certainly we will continue to have incremental
improvements in technology along the lines of what Mr. Kahn is suggesting.
Technology will create better products 'and processes, but they will not be any-
thing on the order of the economic impact of the major breakthrough types of
development which were introduced over the quarter century long expansion of
the economy following World War II.

Question 6. Do you agree with Mr. Kahn's contention that one of the main
reasons for the slowing down of economic growth in the long run will be changes
in values and attitudes as expressed in his 13 New Emphases and Trends? Can
such non-economic factors be the primary influence on long-run economic growth?

Answer. We definitely agree with Mr. Kahn on the point that changing societal
values can materially affect the rate of economic growth. Mr. Kahn suggests
that for the next decade, the changing societal values are not going to be destruc-
tive to growth; but after that he expects them to have a deteriorating impact on
growth. In our judgment changing societal values are having a detrimental effect
on growth at this very time in our economic history. In the latter 1960s and
early 1970s the negative side effects of business 'activity were stressed and
numerous laws were passed that greatly restrict the way in which business today
employs capital, labor and material resources. Estimates are that up to 10 per-
cent of capital investment will be spent throughout the remainder of this decade
to meet the requirements of the new societal laws. Instead of this incremental
investment going into more efficient products and processes, it is being diverted
into meeting the requirements of the laws. The goods and services to be produced
by industry are not as a result going to be more in demand, but more expensive
to produce. Once 'again we did not find in Mr. Kahn's statement reasons support-
ing 'his belief that the adverse consequences of the societal laws would not be felt
until a decade later. The strict requirements of the laws now being enforced are
requiring business to make massive investments to meet the new standards in a
variety of areas. It is hard to understand why Mr. Kahn feels that a decade from
now the laws are going to have a detrimental effect on the economy, while that
is not the case at this point in time.
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RESPONSE OF NICHOLAS GEoRGEscu-RoEGEN TO ADDITIONAL WRITTEN QUESTIONS

POSED BY THE COMMITTEE

CONGRESS OF THE: UNITED STATES,
JOINT ECONOMIC COMMITTEE,

Washington, D.C., November 10, 1976.

Professor NICHOLAS GEoRGEScU-ROEGEN,
Regional Research Institute, West Virginia University,
Morgantown, W. Va.

DEAR PROFESSOR GEoRGEsCU-ROEGEN: On behalf of the Joint Economic Commit-

tee, I would like to thank you for your testimony before the Committee on Novem-

ber 9. At that time, the Committee was not able to ask all the questions it was

interested in pursuing due to the lack of time. We would appreciate your coopera-

tion in providing written answers to the following questions, both for the hearing

record and to assist the Committee in the development of its report to Congress on

future U.S. economic growth.
(1) How can leading thinkers such as those on the panel, drawing from the

same data base, arrive at such widely differing conclusions concerning the long-

run future of the economy? Does it simply stem from different Gestalts or world-

views, thus making'such forecasts or projections much more subjective and value

laden than most intellectuals would like to admit?

(2) This leads to a very critical question: If it really is the person's worldview

that colors his or her research inethodolgy and eventual results, then isn't it true

that there is not much hope for reaching any type of consensus as to where the

economy is headed? If this is true, then how can policymakers know which study

and results they should rely on concerning any given issue affecting longer-run

economic growth?
(3) Let us move to the specific. The hearing centered on long-run growth pros-

pects, one of the most important questions that can be considered. Yet we hear

on the one hand that everything looks good for the next ten years, while on the

other we hear that the economic growth trip as we have known it is already over

and what is even more serious, that the growth rate in the longer run may have

to become negative because of natural physical laws and processes. Yet, we were

told, that even just slower economic growth, much less negative growth, would do

great harm to the socio-economic system and be very costly in terms of its impact

on human lives. What can we conclude, what message can we as an economic ad-

visory Committee to the Congress send to the Congress concerning long-term

growth prospects?
(4) Finally, let us consider very basic specifics. Each panelist has "looked into

the future" and seen different forces in our society which will be shaping our rate

and pattern of economic growth over the next decade. Based on what you have

seen, what are your one and two most fundamental recommendations to the Con-

gress on the actions that it should consider taking to help shape the most optimal

and beneficial economic growth path?
(5) In this paper, Herman Kahn attacks quite directly the "limits to growth"

perspective. He further asserts that the "influence of this perspective probably

peaked in early 1976 and that this movement now seems to be in retreat." Would

you categorize your perspective as a "limits to growth" perspective and if so,

how do you respond to such charges ?
(6) Prof. Allvine has thrown down the gauntlet to the economic profession. He

faults their "continued preoccupation with short-run stabilization policies and

procedures," he states they will have to "leave the sophisticated and highly de-

veloped world where they have dwelled the past 30 years" and that economics

will be "returning to its roots as a philosophical and social science." Are we in a

new ballgame so to speak which requires such a restructuring and if so, what

pragmatic changes will have to take place in the way economists think about prob-

lems and the methods they use to analyze them?
(7) Do you agree with Mr. Kahn's contention that one of the main reasons for

the slowing down of economic growth in the long run will be changes in values

and attitudes as expressed in his 13 New Emphases and Trends? Can such non-

economic factors be the primary influence on long-run economic growth?

The Committee would appreciate your cooperation in providing us with this

information as soon as possible so that it may be used in the drafting of its report

as well as being included in the hearing record. A full set of the hearings will be

sent to you as soon as they have been published.
Thank you and best wishes.

Sincerely, JOHN R. STARK,
ExTecutive Director.
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WEST VIRGINIA UNIVERSITY,
REGIONAL RESEARCH INSTITUTE.

Morgantoon, W. Va., December 2,1976.
Mr. JOHN R. STARK,
E.Tecutive Director, Congress of the United States, Joint Economic Committee,

Dirksen Senmte Ofice Building, Washington, D.C.
DEAR MB. STARK: Thank you for your highly thoughtful and provocative list

of questions in your letter of November 10, 1976.
1. The differences between the position of the main body of the economic pro-

fession-a position which in its extreme form is taken by Dr. IH. Kahn-and that
which a handful of economists (mainly. Kenneth Boulding, Ezra Mishan, William
Miernyk, and myself) stem from a well-known fact. All professions have at all
times a vested interest in the traditional doctrine; any revolution about this
doctrine is likely to find closed ranks. In the case of economics, this phenomenon
is aggrevated by the immense contrast between the high claims of the profession
and the actual weakness of its achievements. Modern economists have indulged
in excessive empty mathematization, on the one hand, and in extreme simplifica-
tions, on the other. (Leontief's system is the best example of this last respect,
for it reduces everything to linear equations.) They have also ignored completely
the role of natural resources. It is natural, therefore, that when the profession
is confronted with proofs of all these capital flaws, they should react in self-
defense. As I said once to Nicholas Wade (see Science, October 31, 1975), they
must feel that someone wants to steal the marbles with which they currently
play. (Please see some of my own articles reprinted in my recent volume,
Energy and Economic Myths, Pergamon Press, 1976.)

Indeed, as long as no crisis came to make us see the faulty orientation of stand-
ard economics, one could indulge in anything one pleases. How hard it has been
and still is, for me to bring home the point that tchnology, too, may run amok as
long as resources are readily available, as they have been during this historically
unique mineralogical bonanza!

2. Social truth has always been adapted to fit the evolutionary moment. There
is no other basis for judging it. For Quesnay, value resided in agriculture, because
France was then devastated by endless wars. Other examples can be offered almost
at will.

Mineralogical bonanza led to an economic science glorifying maximum utility
and maximum profit. Certainly, this represents a particular, parochial world-
view. But the march of things now calls for change. That only a very few of us
see the necessity for a new outlook is "personal" only insofar as not all observers
become aware of a change at the same time.

Now, policyinakers must not be simple mail carriers. Their role-as I see it-
is not to just implement what the technicians tell us. For if this were their role.
they should be replaced by technicians, with an immense economy for society. They
are supposed to be the gifted people who can see the handwriting on the wall well
ahead of time. Their job in a period of scientific upheaval is to recognize which
expert is right, If they cannot do this, or if they do not see their role in this
way, all is lost. There is no substitute for good political vision and statesmanship,
the claims of scientistic movement notwithstanding.

3 and 4. The issue is not what will happen in the next ten years. (Incidentally,
I was unhappy to see that the theme set up by the Joint Economic Committee at
the meeting at which I participated was formulated in this way.) Mankind has
in front of itself another million years of life (hopefully). The real issue is to
recommend today what will be valid and useful ten years from now, as well as one
thousand years or one hundred years from now. Certainly, the answer is not the
philosophy induced by the mineralogical bonanza: "Come what may, we shall
find a way." We are no exception to the laws valid for the evolution of life on this
planet.

The time has come to recognize that we do not have a simple way even now.
Witness the situation in the Middle East, in South Africa, as well as the difference
between the tribes of Africa, for example, and our Fifth Avenue or the Rue de la
Paix in Paris. I am looking forward with great hope for the leader who will tell
the world "like it is," instead of campaigning for (re)election on growth, and
more growth.

5. Kahn, as in all he has said and written so far. can say anything he likes. He
will never be made responsible for the consequences or even for the truth value
of his statements. The advantage of the economist is precisely the possibility of
having this free license. Speaking of peaking in 19T6. why are there now more
studies and greater preoccupations with the problems of resource conservation
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and pollution elimination than in 1975, or 1974, or in 1966 (when I wrote my first
essay on the entropic problem of mankind) ? I know of no one retreating from the
position .that' natural resources are the crucial element of man's existence in the
long run as well as at one and the same time. If anything has happened recently,
it is the bandwagoning around this position: I expect that this bandwagoning
will continue and even become more accentuated. Let us wait until the OPEC
comes out with a new price increase. Let us wait to see what will be the result
via the European economic debacle.

6. Professor Alvine has trodden on well-trodden paths by now. He has only re-
formulated somehow the ideas that were presented to the profession by others
long ago (especially, by myself). He fits the "bandwagoning" of which I spoke
above.

7. Dr. Kahn's 13 New Theses constitute a nice game with his old deck of cards,
now rearranged differently (to borrow a characterization made by a colleague of
mine). I stick to my bioeconomic interpretation, as developed in my works and
outlined in the paper prepared for the Committee.

You may consider my remarks rather blunt. In that case, I apologize, but I could
not proceed otherwise. The time has come for us to stop playing "playotrics"-ag
the father of econometrics, Ragnor Frisch, urged us at the First World Congress
of the Econometric Society. The rule of the Committee in this respect is crucial,,
nay, historically unique. No service would have been done if I would have con-
cealed my full thoughts under a soft blanket of half-words.

Sincerely yours,
NIcHOLAS GEORGESCTJ-ROEGEN,

Visiting Benedum Professor of Energy Economics.

Representative BOLLING. I was struck by something that Mr. Hardy
said in his opening statement, that the function of Government should
be to research and reason more rather than to rule and ration-I think
I have it correct. He also suggested that it would not be improper
for people involved in Government to think a little bit about phi-
losophy. I think we have had a good illustration today that we cer-
tainly need more research, and that reason is a hard thing to come
by. Clearly we do not have a consensus as to philosophy.

I have sort of a naive notion that I can't prove that one of the rea-
sons that the country did as well as it did in the 20 years from 1946
to 1966 is that the community, the whole country, more or less made
up its mind to move in a certain direction, and, without regard to
the changes in the political control of Government, that the commu-
nity and the Government continued to move in that general direction.
That direction was, that perhaps we didn't pay some attention to em-
ployment, and some attention to inflation at all times. I suspect that
we will end up with the same problem. We can define the problem,
perhaps, but we are going to have a great deal more difficulty in mak-
ing the conditions whereby the community can be ahead of the poli-
ticians who will then ratify the community's more or less tacit decision.

And if it is all right, I will conclude on that note and the com-
mittee will stand recessed until tomorrow.

[Whereupon, at 12:15 p.m., the committee recessed, to reconvene at
10 a.m., Wednesday, November 10,1976.]
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WEDNESDAY, NOVEMBER 10, 1976

CONGRESS OF THE UNITED STATES,
JOINT EcONO-Iic C031nrIEE,

lWashington, D.C.
The committee met, pursuant to recess, at 10 a.m., in room 345, Can-

non House Office Building. Hon. Richard Bolling (vice chairman of
the committee) presiding.

Present: Representatives Bolling, Hamilton, Long, and Rousselot.
Also present: G. Thomas Cator, William A. Cox, Robert D. Hamrin,

Sarah Jackson, and Louis C. Krauthoff II, professional staff mem-
bers; Michael J. Runde, administrative assistant; and M. Catherine
Miller and Mark K. Policinski, minority professional staff members.

OPENING STATEMENT OF REPRESENTATIvE BOLLING, VICE CHAIRMAN

Representative BOLLING. The committee will be in order.
Today's hearing is the second in the JEC's current series of hear-

ings on "Long-Term Economic Growth." Both yesterday's and today's
hearing are focused on the broad question of long-term growth pros-
pects. Next week, we will be moving to the more specific as we look
at many of the major sources of economic growth: Capital formation,
resources and energy, and productivity and technological change. After
examining the issues, the final hearing will focus on what types of
growth policy processes may be needed to deal with the issues dis-
cussed previously.

Yesterday, we heard a wide variety of viewpoints concerning future
growth prospects. I am sure that divergent viewpoints will be pre-
sented today. I hope, however, that the panelists will focus on why
they may differ on certain points and in what areas consensus may be
reached. The committee is especially hopeful that the panelists can
provide specific recommendations, stemming from their conclusions
concerning long-term growth prospects, on what areas Congress should
focus on and what specific actions it should take in the next year or
two to achieve an optimal growth rate and pattern of growth.

One particular area in which I look forward to receiving some real
insights in today's hearing is that of models and their usefulness in
making long-run forecasts. We continually see results of one model
or the other which are often quite contradictory. With the panel today,
we should be able to learn exactly how helpful these models are and
their potential for improvement in coming years.

I will call on the panelists in order, and then we will move into a
general discussion.

(43)

91-492-77--
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I hope that the members of the panel will find it possible to limit
themselves to 10 minutes or a little bit less. I know that is an arduous
requirement. We had relative success with that yesterday. It makes
it easier to move on to a discussion among us all, and that is the rea-
son for the format. We tried to encourage an informal approach to
discussion after a relatively formal presentation by the authors of the
excellent papers that have been presented and the comments of the
other participants who did not present papers.

First, I would like to welcome Professor Jay Forrester to our meet-
ing. He has long been engaged in the frontiers of science and tech-
nology. Indeed, he was one of the originators of digital computer
development back in 1944-51. He has wide research and development
experience as director of the MIT Computer Lab, and division head
of Lincoln Lab in Cambridge.

Most recently he focused on social problems and his books include
"Urban Dynamics" in 1969 and "Word Dynamics" published in 1971.

He is now head of a System Dynamics Group at MIT.
With this varied career I am sure he will be able to offer us some

valuable insights.

STATEMENT OF JAY W. FORRESTER, DIRECTOR, SYSTEM DYNAMICS
GROUP, SLOAN SCHOOL OF MANAGEMENT, MIT

Mr. FORRESTER. Thank you. Mr. Vice Chairman. It is a pleasure to
be here. These hearings are especially important because of the turb-
ulent times in which we live and the significance of questions of eco-
nomic stability and growth.

We are in a period of growing economic instability. Symptoms of
social and economic stress appear in such forms as the deepest reces-.
sion since World War II and in simultaneous inflation and unemploy-
ment. Such economic crosscurrents create political confusion and public
disenchantment with national leadership. In times like these, causes
and remedies are urgently sought. But the economic system is com-
plex, conflicting theories abound, and a desperate search for simple
solutions can easily lead to wrong answers.

The search for answers has concentrated on the most apparent
characteristic of the national economy-the short-term business cycle,
which exhibits peaks of activity at intervals of three to seven years.
Business cycles are familiar; most people have experienced several;
changes during the business cycle occur fast enough to be readily
observed; and economic research has focused on business cycles while
neglecting longer term economic behavior. But familiarity need not be
equivalent to importance.

As a consequence of overemphasis on cycles, almost all variations in
economic behavior have been attributed to the business cycle. The
Great Depression of the 1930's is alleged by many to have been just
an unusually severe business cycle recession. Milder recessions since
1945 have been attributed to policies aimed at stabilizing the business
cycle. The recent downturn of economic activity has been described
as an accentuated business cycle that could have been avoided by wiser
countercyclical policies. The public has been promised that present
high unemployment can be relieved by expensive fiscal and monetary
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actions recommended on the basis of business cycle theory. But all of
these assertions may be incorrect. If so, it is because the business cycle
is but one aspect, and probably the lest important aspect, of present
economic turbulence. I suggest that two longer term modes of economic
behavior may be having more influence now than the business cycle.

Indeed, the social, political. and economic literature treats exten-
sively a family of dynamic processes lying beyond the time horizon of
simple business cycles. The Kuznets cycle is a fluctuation of economic
activity with peaks some 15 to 25 years apart. The Kondratieff cycle is
a name given to a long wave of economic and political change spanning
45 to 60 years. And the life cycle of growth shapes 300 years of eco-
nomic development. These longer term manifestations have been rela-
tively neglected. However, they may at the present time be powerful
enough to dominate the short-term business cycle.

We perceive current economic events as arising primarily from three
different dynamic patterns-the business cycle, the Kondratieff long
wave, and the life cycle of growth. Each mode is generated by a differ-
ent structure within the economv. The three dvnamic modes can exist
simultaneously. It is easy to misinterpret symptoms arising from the
longer modes and to attribute them erroneously as coming from the
business cycle. Effective policy responses to the several modes will be
quite different. Using business cycle concepts to combat stresses that
actually come from the long wave and the life cycle of growth will
probably accentuate our economic difficulties.

Although capital investment is probably not an essential component
of the business cycle, it does seem to be implicated in the Kuznets cycle
and the Kondratieff long wave. Of the two, the Kondratieff wave ap-
pears far more important. The Kondratieff wave can span 4.5 to 60
vears. Peaks of activity have occurred around 1815, 1870, and 1920. In
the context of the long wvave theory, the Great Depression of the 1930's
wrould be interpreted as a typical trough between a peak occurring
about 1920 and a succeeding peak in the 1970's. We believe it is urgent
to examine the possibility that the 1980's could repeat behavior like
that experienced in the 1930's.

The long wave process we are examining is created by major expan-
sion and contraction of the capital sectors in the economy. The effect
can be seen by starting in 1945 following the Depression and World
War II when every aspect of capital plant was inadequate. Consumer
durables, housing, office buildings, factories, transportation systems,
and schools were old and inadequate. To rebuild the depleted capital
stock in a short time, like 20 years, construction of housing and equip-
inent rose to a rate higher than would be needed in the long run for re-
placing the depreciation of capital plant. But when an adequate capital
plant has been created, a time that may have occurred in the 1960's,
tremendous forces persisted to sustain capital accumulation. Labor
unions wanted to continue construction, companies in the capital sector
sold their output more effectively and extended more credit. banks had
been successful in loaning on new capital plant and wanted to con-
tinue, and the Federal Reserve increased the money supply in the name
of sustaining economic growth. The result has been an unbalancing of
the system with too much capital expansion and too much debt. Even-
tually momentum must falter as capital plant becomes more and more
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excessive. It is probable that enough capital plant now exists to sustainconsumption output for one or two decades with little new additionalinvestment. With a progressive decline in capital spending, unemploy--ment would radiate from the capital sectors, and many companies inthe capital sectors would go out of business.
I am aware that this scenario revolving around excess accumulationof captial plant is contrary to current press articles and economicpolicy recommendations calling for still more investment. But thescenario is consistent with present weakness in new investment. It isconsistent with the interesting booklet "The Widening Cycle," byAlbert Sommers of The Conference Board and with this recessionhaving been deeper than those before. It is consistent with the bookby Robert Gordon rejecting Federal Reserve actions as a cause of theGreat Depression and instead showing excess accumulation of capitalplant in the 1920's to be a precursor to economic stagnation. Because-of the way debt and banking ratios arise from investment, in physicalassets, I believe the scenario is also consistent with the emphasis bylyman Minksy on changes in debt and fragility in the financial sys-tem. The scenario is consistent with present unemployment concen-trated in the capital sectors, rising unemployment among collegegraduates, weakness in housing construction, difficulties in real estateinvestments, vulnerability in the banking system, and a faltering eco-nomic recovery.

Another important long-term dynamic mode is also impinging oncurrent affairs. It is the life cycle of economic growth. The life cycleis that time span of 300 years during which in the first part growthsweeps upward in an ever-steepening curve, in the second or transitionpart growth follows a straight line, and in the third part growth slowsand ceases.
The transition region, in which I believe we are now living, coversno more than two or three decades between exponential growth andthe approach to a future economic equilibrium. In this present transi-tion interval, counterforces from nature rise until they become strongenough to suppress growth. By pushing for more growth, we arecausing the counterforces to increase. The harder we push, the harderXature will resist. We can exhaust ourselves by pressing into the regionof rapidly rising real costs induced by our placing ever higher demandson the environment. Resistance is mounting in the form of energy andresource shortages, declining food reserves, and rising pollution.Present Government policies are based on several assumptions-that the short-term business cycle is the major cause of economic prob-lem, that there is a tradeoff between inflation and unemployment, andthat nothing stands in the way of continuing along the economicgrowth path of the last three decades. The validity of these assump-tions is crucial to the appropriateness of present policy. Our investiga-tions are indicating that all three assumptions may be erroneous.Over the last decade, money supply has increased far faster thanreal output. Money supply-M-2-per unit of real output has beendoubled in the decade, and prices have kept pace by also nearlydoubling. Money has been increased faster than output to encourage-investment and reduce unemployment. But, in spite of a money policy-
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that produced inflation, unemployment has steadily worsened. If cap-
ital plant is already too high to be in balance with other economic
forces, more money does not have leverage to increase investment or
jobs in the capital sectors. If unemployment is coming from long-term
changes that lie beyond the reach of money supply, then increasing the
money supply only increases inflation. As far as money supply is con-
cerned, we may be in a position of choosing between inflation or stable
prices, but with little effect on unemployment. A mistaken belief in the
ability of increased money supply to reduce unemployment can com-
pound the problems by superimposing a high rate of inflation on
other difficulties.

The country is moving to relieve unemployment by welfare, unem-
ployment compensation, and temporary Government-created jobs.
Such policies might be suitable if the present unemployment were
arising from the short-term business cycle and people were being
helped through a brief interval before returning to their former jobs.
But if many former jobs are disappearing because some major sectors
of the economy are in a long-term decline, such Government programs
will trap people in a deadend and keep them from moving to situations
where they can fill a new and useful role. Depending on the future
form of the economy over the next two decades, guidance and help
in shifting to new lines of work may be far more appropriate than
policies that freeze people in situations where they cannot be pro-
ductive. But to plan such alternative policies requires a consensus on
the shape of the economic future for the next 20 years.

A government that promises continued growth in real per capita
output while becoming entangled by environmental limits is apt to
further disillusion the public. Our oil problem has not been caused by
OPEC; it is a result of having grown beyond our own petroleum
supplies. Pollution problems arise not so much from wanton disregard
of the environment bv business as from our consumption demands
having grown beyond the cleanup capability of Nature. Government
policies that seek growth as a solution to all ills will be increasingly
frustrated by rapidly increasing costs from natural limitations. The
life cycle of growth suggests that we should think about how large
a stable population we can support. and at what standard of living.
If we do not think and decide, social and natural forces will interact
to strike for us a balance between population and standard of living
that we may not like.

In summary, the business cycle seems to be the focus of Government
economic policy. It is a short-range view. The major economic and
social stresses are coming from longer term process in society. Eco-
nomic policies derived from assuming the wrong causes are likely to
accentuate the country's problems. To avoid serious damage from
policies that do not adequately address the variety of changes now
occurring in the economy, every effort should be made to understand
better the entire time range of influences that are shaping the next
one or two decades.

Representative BOLLING. Thank you very much for a very challeng-
ing statement.

Next, Professory Gary Fromm. HIe has been a senior fellow at the
Brookings Institution since 1973 and is now the Washington director
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of the Center for Economic Policy Research. His specialty is econo-
metrics and economic model building. This rapidly growing field has
become the key economic technique in forecasting and evaluating pol-
icy alternatives. So I am particularly happy to have him join us for
the discussion of growth prospects.

STATEMENT OF GARY FROMM, DIRECTOR, CENTER FOR ECONOMIC
POLICY RESEARCH OF THE STANFORD RESEARCH INSTITUTE,
WASHINGTON, D.C., AND SENIOR RESEARCH STAFF, NATIONAL
BUREAU OF ECONOMIC RESEARCH

Mr. FROMM. Thank you, Mr. Vice Chairman.
If I may make a correction, I am still affiliated with the National

Bureau of Economic Research. But recently I have become the direc-
tor of the Center for Economic Policy Research of the Stanford Re-
search Institute here in Washington.

Representative BOLLING. We will certainly correct that.
Mr. FROMM. I am also delighted, as Professor Forrester is, that this

committee is undertaking this study. I did participate 18 years ago in
the study sponsored by this Committee on "Employment, Growth, and
Price Levels." And I am glad to see, although it has been 18 years, a
bit too long, that we are finally getting back to the right subjects.

The United States and the world economy today stand at a crossroad
for economic policy. Both have emerged from troughs of recent sharp
recessions, but unemployment and inflation rates remain at relatively
high levels. The state of demand still is weak and the free world system
might easily be plunged into another downturn by moderate shocks
from large OPEC price increases, an international monetary crisis,
or widespread harvest failures. There is substantial downside risk.

The principal issue currently confronting economic policymakers
in the United States is the size of a tax cut needed to put the economy
back on its aprowth path. Failure to provide this or equivalent stim-
ulus within the near future not only will entail further large losses in
domestic output, but will expose other nations to further erosion in
their economic vitality and political stability. This we can ill afford.

Setting the present weakness aside. forecasts of U.S. economic
growth over the next decade, obtained from a survey of 21 organiza-
tions, generally paint a more favorable picture than that experienced
during the last 5 years. The median prediction for real GNP growth
for 1975-80 is 4.9 percent. Inflation during 1975-80 is projected at a
5.7 percent annual rate. and in the first half of the 1980's at a lower rate
of 4.8 percent. Unemployment rates for the remainder of this decade
are predicted to average 6.5 percent and then fall to 5.0 percent for
1981-85.

In formulating these predictions. most of the forecasts assume that
fiscal and monetary policy will neither he highly stimulative or re-
strictive and will steer a middle course which permits the private sec-
tor to grow at its own natural rate. But, some respondents anticipate
a moderate or growth recession in two of these years, some expect it to
be in 1977-78, and others in 1978-79, due to tight monetary policy in
1977-78.
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While the sample is limited. the predictions from the survey are
felt to be representative, of the "best" and currently most widely used
U.S. economic projections for the next decade. However, all were pre-
pared prior to the election of Governor Carter and probably make
little allowance for new directions in economic policies that his ad-
ministration might pursue. Also. the anticipated 1975-85 median
scenario is subject to major uncertainties. including errors in fiscal and
monetary policy management, potential capacity shortages brought
about by poor financial structure of capital intensive industries, and
the effects of possible shocks from cartels. world food shortages, mili-
tary or political upheavals. or from other unanticipated sources. For
the United States and other free market economies, a successful growth
outcome will depend upon pursuit of a galaxy of policies designed to
affect both demand and supply and to maintain proper balance be-
tween them. Better analytical tools are needed to achieve that end and
Government-sponsored research for that purpose should be given high
priority.

This does not necessitate establishment of a planning agency. al-
thou!rh such a group may be helpful in providing a focal point for re-
search on long-range forces which affect the structure and functioning
of the economy. Clearly. more extensive and intensive study of a demo-
graphic, social, scientific, technological, environmental, resource, eco-
nomic, and political changes. short and lon!r run. is needed. The
structure of the world's economic, political. and social systems and in-
stitfltions is not static, but constantly evolving.

Therefore. simple methods for projecting growth. and models wlhich
fail to allow for altered behavioral and technological characteristics,
are unlikely to yield accurate predictions of rates of growth or func-
tioning of the economv decades from now. Bv the same token. lon-
wave theories of economic fluctuations probably contain little that is
relevant for predicting future output or for dealing with the economic
problems currently confronting the United States. As to predictions,
it is clear that Professor Forrester and I would tend to disagree.

We need not suffer another depression like the 1930's nor should we
do so. But, poor economic policies easily could bring that about; de-
veloping the knowledge and tools to avoid them still remains to be
accomplished. This committee is to be commended for its past and con-
tinuing interest in studies of economic growth and stability. It is hoped
that it also will strongly support efforts to obtain the resources to aug-
ment knowledge in this critical area.

If I can fault the committee for anvthing in the past, it has been
that it has put demands on our profession, asked us to prepare papers
and testify. which we have gladly done in all cases, but has not at the
same time been a strong force for providing the resources to conduct
the research necessary to prepare those papers.

Thank you very much.
Representative BOLLIN-G. Thank you.
Next, Professor Mancur Olson. His career spans several fields. He

now is professor of economics at the University of Maryland, but he
has also been Deputy Assistant Secretary at HEW. Welfare and eco-
nomics and the theory of social choice and broader economic policies
are all within his purview. In considering what our growth prospect
would mean, we need this broader conception.
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STATEMENT OF MANTCUR OLSON, PROFESSOR OF ECONOMICS,
UNIVERSITY OF MARYLAND

Mr. OLSON. Thank you, Mr. Vice Chairman. I thank you for having
these hearings and for inviting me to them.

I would like to suggest that it is useful, in looking at the growth
of the American economy and the growth of different regions of this
country, to set our experience in the context of the international scene,
and in particular in the context of other developed democracies.

As we look in this international way at the growth rates of different
countries, we see a number of rather striking growth rates, striking
because they are fast or striking because they are slow. In the former
-category we have the defeated countries of World War II, Germany
and Japan, which have in general been the countries growing most
rapidly of all the countries since World War II. Also, many of the
nations occupied by Germany and Japan in World War II have grown
rapidly, and so indeed has Italy, but not just lately.

By contrast, we have the experience of Great Britain, which cer-
-tainly since World War II, and for nearly a century, really, has had
the slowest growth rate of the developed nations. This case is a par-
ticularly puzzling one, Mr. Vice Chairman, because this same country,
Great Britain, was the fastest growing country for a long period
before the middle of the 19th century. It was, after all, the home of
the Industrial Revolution, the place where modern economic growth
began. This suggests that no enduring trait of that society could by
itself explain Britain's slow growth because that trait would have
had to be present also when it had the relatively fastest rate of growth.

H-ow do we get an explanation of these strikingly fast and strikingly
slow growth rates, an explanation that might also help us with our
own national experience?

I would like to suggest, somewhat eccentrically, that we need to
look at what we might call common-interest organizations, organiza-
tions that have market power like unions or cartels, and organizations
which have political power, like pressure groups and lobbies. Of
course, many organizations have both types of power, economic and
political.

The main thing about these organizations, it seems to me, that needs
emphasizing is that they provide a benefit that goes to everyone in
-some group; to all workers in a given industry or factory, to all
farmers who raise a particular commodity, or something like that.
From this it follows that the benefits of such organizations will go
to an individual in the relevant group whether he supported the or-
ganization or not. The farmer will get the higher price obtained by
the political activities of the farm organization whether or not he has
paid dues in that organization. And so with all such organizations.

That means in the economist's language that these organizations
provide a public good, a benefit that is like the benefits of Government
in that you can't sell it in a market or provide it for at least large
groups with purely voluntary mechanisms.

I argue that large organizations of this sort tend not to be supported
because of the self-interested and voluntary action of their individual
members; they are supported instead by coercive devices or other
selective incentives that give individuals a reason to belong.
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A classic case here, of course, is the union shop that is so important
to union membership. In the Midwest one sees a somewhat different
phenomenon in the case of farm organizations. Again and again the
patronage dividends of the farm cooperatives are the real source of
the incentive for the farmer to join a farm organization working in
his interests; for the dues are often automatically subtracted from
these dividends.

I would argue, then, that in general large organizations are sup-
ported not simply because they provide a benefit to some large group,
but because of these selective incentives arising from coercion or other
sources.

Now, if this is true, we might ask what implications it would have
for the pattern of organizations that emerges in a democratic society.
This argument would suggest that many groups that have common
interests that might gain from action in the marketplace or in the
political system will not in fact be well represented by organizations.
Consumers, taxpayers, the unemployed, and the poor are not organized
in any society, and by my argument we shouldn't expect them to be,.
the reason being that these groups are so dispersed that there is no
way coercion or social pressure can be brought to bear on them the
way it can be brought to bear on the workers in a particular factory,
and there is no way really that they can work out any selective incen-
tive that will induce people to join.

So we see not only in the United States but in other democratic
systems that groups like the unemployed, the poor, the taxpayers, and
the consumers, are not represented by organizations to which most of
these individuals in these groups belong.

So we get, then, an uneven pattern of organizations with market
power and political clout.

Further, those organizations that do develop-the unions, the farm
organizations, the professional associations, and the cartels-usually
emerge only after a long period of time. If I am right in my argument,.
you have just the right circumstances and the right leadership to get
these organizations going.

Historical experience suggests this as well. The first labor union
was set up in 1851 in Great Britain, nearly 100 years after that coun-
try had begun to industrialize. Unions in this country grew most
rapidly in the period from 1937 to 1945, long after we had become an
industrial country. One can find similar delays with other types of
organizations.

So, organizations develop slowly and they develop unevenly in
democratic societies.

Now, we need to ask, what is the effect of these organizations on the
rate of economic grow th? I would like to suggest, Mr. Vice Chairman,
that though these organizations perform immensely valuable func-
tions in a democratic society-they make the society more pluralistic-
and likely to stay democratic-they have mainly an adverse effect on
economic growth. They block entry to growing occupations which
slows the rate of growth. They will frequently block innovation which
would be adverse to them, but in the interest of a more rapidly grow-
ing economy. Through their political power they bring about legisla-
tion which induces resources to go into areas where the social product
of those resources is less.
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I therefore suggest that the slow accumulation of these organiza-
tions, the uneven accumulation of these types of groups, leads then,
to a situation which is adverse to economic growth.

What would this lead to in the way of predictions or explanations?
It would suggest, I submit, that the very rapid growth of Germany
and Japan. and the other occupied and defeated nations after World
War II, is not so surprising. Totalitarian governments and the Allied
occupations following them almost wiped the slate clean of common-
interest organizations, thereby leading, I would argue, to very rapid
growth.

Further, this argument would lead to the hypothesis that the society
that has been industrialized longest, and that has not been invaded or
had totalitarian government, would have the slowest rate of growth.
And of course that is precisely the case with Great Britain.

Note that this explanation is not contradicted by the fact that
Britain had the Industrial Revolution for then the slow accumulation
of interest groups had not taken place.

Let's apply this model, if we may, to the case of the United States.
We have been industrialized a little less long, and had a somewhat
shorter period of political stability than Great Britain. We had our
Civil War. We industrialized a little bit more recently. But there is
no country besides Britain that has a longer experience of indus-
trialization and democratic stability and freedom of organization than
we have. And we have the second slowest rate of growth since World
War II of the developed countries, exactly what my argument would
suggest.

Of course, our country is a very large one, with diverse and different
regions. So let us now apply this same logic to the regions of the
United States.

An associate of mine at the University of Maryland. Mr. Kwang
Choi, is doing some regressions on the rate of growth of personal in-
come and private nonfarm income in the 48 contiguous States of the
United States. And he finds-that the following factors are among those
that are positively correlated with the rate of growth: Defeat in the
Civil War is positively correlated with the rate of growth since 1964-
65. In this interpretation one can think of the South as a reizion with
instability, with policies that gave an incentive for its black citizens
to leave until, say, the midsixties. Since then, with policy changes
partly, you might say, the result of the defeat of the South politically
by the rest of the country in the midsixties. there has been a stable
situation and the South has of course grown unusually rapidly.

One variable that is negatively related to the rate of growth now
is the length of time since a State became a State as opposed to a
territory, or was defeated in the Civil War, whichever was later. That
would be a measure of the length of time it had had freedom of orcga-
nization and political stability. And that variable is negatively re-
lated to the rate of growth as we would predict.

Another variable that is negatively related to current growth is
industrialization and urbanization in the antebellum period of the
19th century, in a year like 1880 or so.

The same variables that are associated with slow growth tend to
be positively correlated with membership in such common-interest
organizations as we can now measure, like union membership. That
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is, the same variables that explain slow growth also explain the pro-

portion of union membership and we think. though we can't show this

yet, also membership of such other common-interest organizations.
So I would suggest in closing, 'Mr. Vice Chairman, one somewhat

unhappy thought. And that is that democratic societies, which I pro-

foundly cherish, have within themselves also a problem that emerges

over long periods of stability. And that is the building up of interest
groups that, through their action in the market and their action in

the political system, lower the rate of growth.
I would suggest this has something to do with the problems of some

of our great cities like New York. I would suggest that this has some-

thing to do with the fact that our Nation's rate of growth is not one

of the fastest of the developed democracies. And I think it has some-

thing to do with the problem that is loosely called wage inflation, and

that we need special policies to deal with that.
I would also suggest that it provides a different explanation than

Mir. Forrester offered. It suggests not that there are insufficient re-

sources to maintain a rapid rate of growth, and not that the environ-

ment is such a constraining force that it would- prevent our -having

a rapid rate of growth, not that cycles are the problem. It suggests

that what we need most of all is to make our institutions and our

political system work better.
Thank you.
Representative BOLLING. Thank you for a very interesting and

original approach to this particular problem.
Next, MIr. Willis Harman. Mr. Harman is both an engineer and an

economist, and director of the Center for the Study of Social Policy

of the Stanford Research Institute. He has had a great deal of prac-

tice in looking into the crystal ball. I am sure we will all benefit from

the insight that he and his colleagues at Stanford have come up with.

STATEMENT OF WILLIS W..HARMAN, DIRECTOR, CENTER FOR THE

STUDY OF SOCIAL POLICY, STANFORD RESEARCH INSTITUTE

AIr. HARMAN. Thank you, Mir. Vice Chairman and members of the

committee. It is a great privilege to be here to participate in these

extremely important hearings.
The purpose of my remarks this morning is to place the subject of

long-term economic growth prospects in a broader context.

This past decade has been characterized by a number of signs of

system breakdown and disintegration. Simultaneously there may be

observed indications of a possible major cultural change and rein-

tegration. These signs are by no means unambiguous, and they are read

differently by different persons. In brief, I am suggesting that what

may appear to be an economic issue of long-term growth prospects is

more fruitfully viewed as a debate about the interpretation of these

two sets of indicators.
Among the first signs cited as indicative of possible system break-

down are:
Apparent inability of the svstem to achieve promised levels of over-

all growth, industrial investment, productivity, balance of trade, and

employment, together with satisfactorily low levels of inflation, pollu-

tion, taxation, and public borrowing.
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Accelerating urban decay and unmanageability of large cities.
Increasing cost of environmental protection.
Accelerating resource depletion.
Overwhelming world population and food problems.
Breakdown symptoms and escalating costs of service delivery sys-

tems, for example, health care, mail, protection, and insurance.
Capital problems, including increasing need for capital and de-

creasing capital productivity, in large energy and resource projects.
Collapsing money, in terms of its ability to purchase energy, raw

materials, and replacement capital equipment- or almost anything-
else.

Appearance of at least a half dozen major books this year on the
decline of industrial capitalism, and a Time cover story last year en-
titled "Can Capitalism Survive?"

And finally, the appearance of signs which, in some societies in the
past, have heralded major breakdowns and revolutionary change:-
alienation, purposelessness; lowered sense of community; increased
rate of mental disorders, violent hedonistic behavior, of lax public
morality, increased fascination with diverse religious cults.

That is the first set.
A second set of indications may be interpreted as signs of a nascent

cultural transformation and accompanying institutional innovation.
They include:

Growing insistence on self-determination on the part of individuals,
minority groups, ex-colonies, subcultures, women, communities.

Increasing emphasis on quality of life as contrasted with status-
symbols, wealth accumulation, power of position, and materialistic
goals.

Movement toward "appropriate technology"-nonpolluting, human-
sized, community-promoting, resource and energy conserving.

Increasing acceptance of an ecological ethic emphasizing man act-
ing in partnership with nature in protecting the complex life support-
ing systems of the planet; in modifying ecological relationships wisely;
in husbanding resources appropriately; in establishing technological
recycling mechanisms in harmony with natural ones; and in eliminat-
ing cancerous types of economic growth.

Widespread search for transcendental meanings, evidenced in a new
religiosity, in heightened cultural interest in self-discovery and mat-
ters of the spirit, and in scientific explorations of altered states of con-
sciousness, biofeedback training, holistic health care, and so forth.

The main consequences of taking seriously the two sets of signs just
summarized is that the current debate over economic growth rate turns
out to be in essence not an economic argument at all. It is, rather, a
matter of the economic indicator reflecting a systematic crisis of far-
broader proportions.

The industrial era in all economically advanced nations has been
characterized by a set of basic trends. A partial use of these would in-
clude: increasing technological and economic growth, increasing domi-
nance of economic rationality in social decisionmaking, industrializa-
tion of an ever-enlarging segment of human activities, and what might
be called "scientification" of knowledge, which brought the material
standard of living in these countries to unprecedented heights. Theser
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trends of a few centuries' duration were superimposed on a much
longer trend of civilization itself. This longer evolutionary trend is
characterized by:

Increasing cognitive understanding of the total environment and
man's relationship to it, of oneness with fellow man and with Nature.

Emphasis on concern with a communication about the "great ques-
tions," the inner world, man's spiritual being.

Emphasis on increasing self-awareness and individual self-
-realization.

Societal development toward, and high value placed on, political
liberty.

Movement toward democracy, equity, justice under law.
The question of future economic growth is a facet, and a facet only,

of the broader question of the growing conflict between the influen-
tial trends of the industrial era and much longer term trends in the

'evolution of human civilization. The "limit to growth" argument is
the negative side of modern society's search for more worthy goals than
materialistic acquisition and hedonism.

WAhat is at issue is not simply whether economic growth will con-
tinue in some specified form and at some specified rate. The broader
issue is best illustrated by a medical parallel. Besides the diseases

,caused by some forms of circulatory disease, peptic ulcers, psychoso-
matic illness, alcoholism, and mental illness-which are related to
stress coming from a person's total way of life. They are not cured
until that overall lifestyle is changed. This fact suggests that societies
might manifest similar disease-that at a point in the evolution of a
:society it might show symptoms of a malady so fundamental that it
could only be cured by a throughgoing change of social and insti-
tutional lifestyle.

The prime issue before the Nation is to discern whether or not we
have come to such a point of unavoidable breakdown and restructur-
ing-of metamorphosis, if you will. For if we have, we face a formida-
ble task of making the transformation in an nondisruptive a way as
possible.

It is, I believe in this context that we need to examine the subject of
long-term economic growth prospects for the United States.

Representative BOLLING. Thank you.
It begins to be obvious that the politician who has to make a deci-

sion on policy has some problems of choice.
Next we have Professor Wassily Leontief, who needs no introduc-

tion here. He is a Nobel laureate in economics. His specialty is input-
output analysis, the technique which helps us see the interactions and
linkages between economic factors, and a vital step if our projections
and predictions are to make sense in a real world.

It is a pleasure to welcome you, sir.

STATEMENT OF WASSILY LEONTIEF, PROFESSOR OF ECONOMICS,
NEW YORK UNIVERSITY

Mfr. LEONTiEF. The prepared statement which I have brought here is
relatively short, 10 pages. And I brought only 15 copies. But I am
:sure it can be reproduced.
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It deals with one particular problem. I entitled it "MNlodeling Ap-
proach of Policy Decisions in the 1.S. Economy." Intellectually it is
part of a wider enterprise, namely, part of my contribution to the work
of the Advisory Committee to the Commission on Supplies and Short-
ages which for over the period of a year was engaged in the task of
analyzing and making recommendations on the basis of the analysis
of the operation of our Government, the project, which is very im-
portant, of formulating an orderly procedure with respect to policy
formation and policy interpretation.

I see that you will have before you 9 days from now the Chair-
man of the Advisory Committee on National Growth Policy Processes,
Mr. Arnold Saltzman and Ralph WITidner will also appear.

But I also feel that if some things are worth saying at all they are
worth saying twice. And since I am in this particular part of the re-
port I will say something on a modeling approach.

And if I have time I will say something about the philosophical dis-
cussion of national objectives, not as an economic enterprise, but as an
approach to policy decision.

I take a rather dim view of the general planning of capital in the
national objectives as a practical guide to policy decisions. And certain
types of modern capital approach gives us an alternative.

Now, since our question of growth prospects came up, let me just
mention that I was engaged for sometime with the United Nations in
a study of the growth prospects of the world over the next 25 to 30
years. And growth prospects in this country cannot be discussed with-
out considering the entire world picture. And without trying to ex-
plain or justify it, let me say that my impression is that so far as
crudely physical conditions are concerned, so far as the supply of
natural resources, the alleged danger of unavoidable environmental
disruption-there is a danger, but I think it is avoidable and manage-
able-my feeling is that there is no reason to expect the kind of me-
chanical obstacles that -will come up, even if you consider the popula-
tion problem in the presumptions about growth conditions.

On the other side there is the problem of the relative growth of dif-
ferent parts of the world, and particularly the difficulties encountered
in the poor, less developed countries. The situation I think is very
serious, extremely serious.

I might say on that prospect, if the prices of natural resources go
up, the main beneficiaries will be the United States and Soviet Russia,
a couple of developed countries. Europe will be slightly on edge, but
they have good credits, so they can't resist. And the poorer countries
will be particularly damaged. The United States will continue to pro-
duce and export much of the world's materials for a long time. If any
thing, a mechanical increase in prices would not damage us. It would
require some adjustments.

But now coming to the main subject. I think that one problem in
our Government is that there is lack of systematic planning within the
Government, I mean just in Government operations. The different
parts of the Government do very good work, each within its own
field, the research in its own field, the policy decisions each in its own
field. And we have pluralism. One department makes decisions which
might solve its problem, but creates problems for another depart-
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ment, even coordination with environmental agencies. So it is a very
serious problem.

And of course behind it is the problem of a more systematic guid-
ance all over the country.

And here I think in terms of the modeling approach of the country,
viewing the system as a whole, we have a certain framework in which
you can put information. I purposely want to emphasize that. I am
not emphasizing the high falluting models which kind of philosoph-
ically predict the future, but the framework in which we have some
information that can put it in an orderly fashion.

There are all kinds of models. of course. You can describe the future
of the world in five equations. You can describe the operation of our
economy in something like ten equations. And for practical manage-
ment it is not enough. It neglects too much information, it is super-
ficial. And it forces you to rely not on primary information, but on
some kind of a correlation, a series, long time series. You just look at
two times series, and you see one is going up and the other going down,
so there must be one connection. But the mathematician permits you
to do it. But I don't think the output is very useful, and certainly, not
persuasive to legislators.

I think we need models which are not only comprehensive, but quite
detailed, models in which, when we speak of an industry such as the
steel industry, we do not discuss correlation between the steel output
and the coal output in the last 50 years, but we go to the steel plants
and see what method of production is used, and what the technology
is, and of course what the expectations of the technological possibilities
or changes are in the future. And in exactly the same way go through
an entire system. It is a big job.

But this is why we have statistical information. And it is a terribly
large job. But if I were doing that job, formulating policy which
actually will work, and expected to get results, it would be a very
ch a ev enterprise.

We often speak about the lack of information. In Government very
often we have what I refer to as adverse information procedures. I
have my facts and the other fellow has the opposite facts. Now, I will
go and send this fellow's back, certainly out of the halls of Congress,
to do his work and then come out with facts that agree, particularly
real facts and not some kind of theoretical position.

One year ago I provided an affidavit in a very important court fight
about an important Government decision promulgated in which I
looked at the document, and said. I do not know whether the decision
is right or wrong, but I am convinced for this reason that whoever
made this decision did not know it either. Send it back.

We need more facts, and we have the technical possibility to handle
facts. If it requires money. fine, we can do it.

The modern approach, by the way, I think, is the only way to or-
ganize all facts. We need more information. You can collect informa-
tion only if you know the purpose for which you collect it. And of
course in the context of the U.S. Government, it must be a very wide
purpose, to implement all kinds of policies and particularly see how
one policy is related to another, how one decision will affect fields
which you do not possibly expect, but which actually will be affected.
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So a modern approach, I think, is the key to strengthening the or-
ganization of all of our information guidance and services, we must
.correlate not only statistical but economic information. Practically
every government decision invokes not just general decisions, but
-technical know-how in a field.

Now, I have spoken too long. But I would like to make one remark
.of a philosophical nature. For many years, academics in particular,
but also religious leaders, government people, and others engaged in a
philosophical discussion of American goals. I think it is a very useful
and educational enterprise. But then economists got hold of it and
said, please give us the mathematical formulation of American goals.
If you give it to us we will know how to get there. The economists
called it objective functions. It is a very high falluting name. Y on
the left of an equal function, and X on the right, and so forth.

I will say the computation of general social indices belongs in the
-same category. In one formula you describe the well-being of the
American people. I think it is an impossibility.

My feeling is-and this applies not only to technical work but even
-to the public relations aspect-I repeat the example which I offered,
which I think is a useful one. A friend calls me and says, "I want to

-take you out for dinner tomorrow in a good restaurant."
And I say, "Fine."
And then he tells me, "Can you quickly describe to me on the tele-

phone your tastes, and then I will just order the courses to your taste."
And I said, "No, my dear, show me the menu."
The menu is not an index. It is a choice of alternatives. And I think

-that what the economists, what the technical people can do, is to show
a set of alternatives describing considerable detail. I might not un-
derstand that national income is, but I do understand what somebody
said, people like you will have so much space, will be able to buy this
and that food, or will be able to get this and that. In other words, a
very complete description. And this should include a description of
public services. My feeling is that the model, and just a detailed model,
can be used to describe the alternatives. I would have been prepared

-to describe the state of American economy in empathetic terms, and
not nit-picking, according to Mr. Reagen and another according to
Mr. Ford, and another according to Mr. Humphrey. I will, of course,
give specifications. It will force people to be specific.

I have a feeling that the same applies to the Congress. If you can
give concrete details, well, what happens now-give to the Congress,
-the separate committees, in complete detail a tax system or the en-
vironmental situation, or of energy production or foreign trade, but
you don't give them the entire picture. So consequently it is very dif-
ficult to make a national judgment. A good economist should be able
-to do it.

In closing I would say, of course, the modeling approach is not
something new. It became very fashionable. I began 50 years ago when
I started producing models, T was considered a crazy fellow. But now
everybody has a model, every department has a model. What is it?
Instead of adversity, factfinding. you will have adversity model build-
ing. It is equally bad. And my feeling is, we have to put our heads
together and not forbid building many models, but agree on some fun-
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damental model, which is not ambiguous, which will pick not a
strategic strategic point in our economy, but average it out nicely, and
be able to use its formation, and provide information to other people
who want to do specialized work on special models. This would be very
useful both to the Executive and to the legislative branches of the
Government. You can abolish it, but it tends to reduce the approach to
troubles in the Government, and factfinding expeditions.

When the oil crisis hit us we should have known what the oil situa-
tion is instead of appointing a couple of guys to quickly get together
the facts. It is entirely possible, with a good model approach, to do
that.

I apologize for speaking too long.
Representative BOLLING. Thank you very much for a very interest-

ing statement, which I think goes to the heart of the dilemma that
Congress finds itself in constantly of never dealing with the whole
thing, but always dealing with pieces of things.

[The prepared statement of Mr. Leontief follows:]

PREPARED STATEMENT OF WASSiLY LEONTIEF

MODELING APPROACH OF POLICY DECISIONS IN THE U.S. ECONOMY

The Modeling Approach

The scientific tool best suited to the task of analyzing the operations of large

economic systems is the model. A model is not so much a small scale replica of

the real thing as it is a surveyor's map, a blueprint of its structure and of the

interrelationships between all its different parts. The modelling approach can
be considered today to be practically indispensable for systematic understanding

of the functioning or, as the case may be, the malfunctioning of a modern econ-

omy, for tracing the actual or potential sources of trouble and for deciding what

adjustments should be made, what actions could be taken-to set it right.

The model building approach is widely used both by government and private

business. It has been recognized as an effective monitoring device and decision

making aid in dealng with complex production, transportation or distribution

systems, as well as in market analysis. Large government agencies-such as the

Energy Sesearch and Development Administration, the Environmental Protec-

tion Agency and the DepaTtment of Transportation and their State and local

counterparts-resort to model building. Large oil companies and chemical con-

cerns, both in the United States and abroad, use economic models to assess al-

ternative patterns of corporate development. Several hundreds of economic
models are operated in the Government and certainly a much larger number

are used by members of the private sector.
Formally, a model is a system of equations. Some of the variables entering

Into it describe inputs, outputs and prices of different goods and services, the

levels of income and of employment in various industries and regions; others
represent, for example, the levels of Investment In new productive capacities, or

the quantities of exports and of imports. The "parameters" entering into the des-

cription of individual equations describe the structural characterisics of the vari-
ous parts of the economy. Large sets of "technical coefficients" describe, for ex-

ample, the "cooking recipes" of the individual industries-relationships between
the quantities of labor, materials or energy used and the amounts of finished
goods produced, others reflect the composition of the typical shopping basket of

different income groups, the breakdown of various kinds of governmental expend-

itures, and still others describe the tax rates determining the level of govern-
ment revenues.

As time goes on the magnitude of these relationship "parameters" must be

expected to change, reflecting new methods of production, shifts In consumer
tastes or, say, introduction of new environmental regulations.

Large or Small Model
Models differ in the scope of their coverage and detail. There are models of

particular sectors of production such as, for example, U.S. Agriculture, or the
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Petrochemical Industry, there are models of particular geographic areas as, for
example, the State of Texas or the City of Philadelphia and, of course, there are
models of the U.S. economy as a whole.

Detailed models such as those used by commercial market analysts, may have
one variable representing coarse gray cotton fabric and another, printed cotton
cloth. In a highly aggregative model, on the other hand, all types of cotton goods
or even all kinds of textiles may be lumped together and represented by a single
annual sales variable.

The size of a model, that is the total number of equations, variables and
parameters it contains, depends on, not unlike the complexity of a road map, the
magnitude of the geographic area it covers and the level of detail with which it
is depicted.

A model describing the entire U.S. economy can be very simple if the picture
it presents is drawn sketchily in terms of a small number of aggregative vari-
ables such as the total GNP, Investment and Consumption, Total Employment,
Total Government Revenues and Government Outlays and, say, the total money
supply and the average levels of wages and prices. The total number of equations
describing such a system might be as small as ten. On the other hand. a detailed
model of a single sector, say Petroleum Refining, can contain several hundred
variables identifying separately each one of the different types of crudes and of
the intermediate and finished products. The system of equations describing in
minute detail the structure of production would, in this case, contain a separate
description of each one of alternative processes that might be used to produce
the same goods.

Models used for management purposes in the private sector, and more recently
in the public sector as well, are mostly of the second type: detailed, but narrow
coverage. Those used for description of general economic conditions and projec-
tion of business trends belong mostly to the first. aggregative kind. They are
broad in coverage, but short on details. This is due, In a large part, to the fact
that most of the theoretical thinking in this area has for many years been and still
is dominated 1w the aggregative Keynesian approach. According to it the economy
can be controlled effectively through skillful manipulation of a few strategic
variables of the aggregative kind-the total government revenue and outlays, the
total supply of money and the rate of interest. A small aggregative model could
be expected to contain all the information required for managing as large and
as complex an economy as that of the United States.

Experience of past years has shown this not to be the case. Moreover, a small
aggregative model cannot possibly incorporate the factual information and provide
the analytical understanding required for the handling of innumerable prob-
lems with which the government has to cope from day to day, from year to year.
from one decade to the next. Questions raised by the energy crisis, potential
shortages of some of the basic raw materials, and the problems of the environ-
ment cannot be treated or even posed in aggregative terms. Hence, it is not sur-
prising that specialized models, narrow in coverage but rich in detail, are being
used now not only in the private corporate sector, but by governmental agencies
as well. Such separate, one might call them, departmental models, while helping
an individual agency to organize and interpret facts and figures pertaining to
the limited area lying within its immediate purview, can, obviously, not be used
for purposes of interagency coordination. In fact, "adversary fact-finding" is being
replaced nowadays with "adversary model building."

The more complex the economy, the greater the mutual interdependence of
its parts. The greater such interdependence, the more complete, the more de-
tailed must be the model needed to describe it. The integrating model of the
American economy must be a large set of equations and it has to be detailed.
Far from discouraging the construction of other models, It would facilitate it by
providing their developers with large sets of well organized calibrated data.

Predictive Models and Operational Models
Most of the existing large models of the U.S. economy are used mainly, al-

though not exclusively, for forecasting purposes: for anticipation of what might
be loosely referred to as the general state of business three or six or. say, tweive
months ahead. The primary data employed in construction of such predictive
models come in the form of time series-most of them of a highly aggregative
kind-showing the past behavior and relationships of the economic variables
that enter into an equation. The forecasts are obtained through extrapolation of
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past statistical relationship among these variables estimated on the basis of their

observed behavior in the past with emphasis on apparent leads and lags. While

some of these relationships could be interpreted unequivocally as describing direct

observable connections between cause and effect, in most instances, however, this

is not the case.
Models of the operational type depend to a lesser extent on formal extrapola-

tion of statistical relationships observed in the past. Being usually more detailed

than predictive models they can assimilate directly large sets of detailed factual

information of a technical and organizational kind. For instance, the estimate of

the use of fertilizers or pesticides per acre by different cultures on different soils

can be obtained from agronomists and estimates of the capital requirements of

the copper mining industry might involve a survey of operating of projected

mines, an estimate of the demands for primary school teachers would require at

systematic study of teacher-pupil ratios in selected school districts.
To be sure such information can be of little use for the purposes we have in

mind unless it is combined within the framework of the model with other data of

similar specialized kinds. To know how much fertilizer is required per acre of

corn or how much investment to bring out an additional ton of copper in a par-

ticular type of mine does not suffice for estimating the total amount of fertilizer

used for corn production or the investment requirement of the copper mining in-

dustry at some future point in time. The missing total output figures can be de-

termined only within the framework of a large model covering all sectors of the

national economy. Moreover, to be capable of absorbing concrete specific infor-

mation of the kind described above that model has to be not only comprehensive

hut detailed. In spite of its size such models or, at least, the results of computa-

tion based on them wvill be more comprehensible to those familiar with corn

growing, copper mining or teaching school from first-hand experience.

Some corporate users of an aggregative model of the U.S. economy do, indeed,

undertake the task of "disaggregating" that part of it In which they happen to be

particularly interested using additional specialized information which the build-

ers of the model could not handle. Some builders of agregative models supply

to their customers what might be called special disaggregation kits as optional

equipment. Needless to say, the results of such makeshift operations are bound

to he inferior to those that could have been obtained if all details were incorpo-

rated in the original analytical design.

Facts and Figures
One of the great advantages of choosing the modelling approach is that it

would provide an impetus and. at the same time, the means for modernizing

and streamlining our entire statistical system.
The lack of effective coordination in the general area of policy formation and

implementation is matched by the absence of a clear, overall design in gather-

ing, organizing and presenting the facts and figures on which both public and

private decision making so critically depends. While the U.S. Census might have

been originally intended to function as our Central Statistical Office. by now

there is hardly any Department or Federal Agency that has not been put inr

charge of collecting and publishing statistics pertaining to its particular dolnafir

The Labor Department is mainly, but not entirely. in charge of employment.

wage land cost-of-living statistics: Information on railroad and trucking freight

is collected by the Interstate Commerce Commission and information on air ship-

ments is collected by the Federal Aviation Administration. The Federal Power

Commission is the principal collector of data for the electrical and power com-

panies. while the l)epirtmenpt of the Ipterior is the primary gatherer of coal

and oil output data. While the Standard Industrial and Commodity Classifica-

tions are commonly adhered to, each agency feels free to use its own classification

and definitions. and to determine on its own the frequency and timing of its

statistical operations.
As every user of government statistics knlows. to secure a modicum of com-

parability and compatibiitly between figures emanating from different agencies

or even from different offices within the same agency is a trying task, absorbing

an Inordinate amount of time and money. In its process much valuable information

falls inevitably by the wayside. The time elapsing between collection and the

actual release of urgently needed figures is. in many instances. too long. An

official input-output table describing the flow of goods and serrices between all

sectors of the American Economy in the year 1972, a table based mainly on
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Census figures, will, for example, be ready for release only in 1978. In the absence
of a comprehensive statistical plan, data gathering crash programs are initiated
Which are both inefficient and costly. Much more complete and reliable informa-
tion would be on hand at the time of a crisis if the need for it were anticipated
and detailed basic data were collected year-in and year-out.

The construction of a large integrating model of the National Economy while
serving the immediate needs of analysts and policy makers could make an im-
portant contribution to transforming our obsolete statistical services into a
modern, well integrated information system that this country needs.

According to preliminary estimates (supported, incidentally, also by some of
the most outspoken opponents of national economic planning), the sum total of
present Federal budgets should be increased by some 450 million dollars. The
modelling device can be used as a device for securing a reasonable order of
priorities in allocation of these additional funds.

Most of the well deserved criticism of the existing large economic models used
by the government and in private sectors as wvell is directed not at their potential
capabilities, but at the rather obvious weaknesses of their data base. Even when
the analytical design is criticized, it is because it often reflects a desperate at-
tempt to compensate for the lack of reliable factual information by recourse to
sophisticated but, nevertheless, very dubious estimating procedures.

Instead of permitting the technical advice that the policy maker needs so
badly to be distorted by the lack of indispensable data, determined efforts should
be made to upgrade our national statistical system so that it would be capable
of meeting the legitimate demand for complete 'and reliable figures.

Most of the difficult problems confronting the country-energy, environment,
natural resources-are partly economic, partly technical, partly social. The con-
ventional distinction between economics, engineering, geology and even biology
gradually disappears. This is bound to be reflected in the structure of the model
and of the data requirements as well. It is also the reason why agencies possess-
ing technical competence in certain areas should continue to collect specialized
information pertaining to these areas. They should, however, do so in strict
compliance with standards established by the organization charged with the
responsibility for construction and maintenance of the master model.

Much emphasis was placed in recent years on summary indices such as the
general price level, total level of unemployment, and so on. Not to be outdone
by the economists, other social scientists are pressing for compilation and pub-
lication of summary measures of environmental disruption and even of a number
describing the General Quality of Life. Such figures might assist an individual
researcher to summarize the subjective impression gained from careful examina-
tion of long arrays of heterogeneous data. They should, however, not be inter-
preted as meaningful objective measures of observed facts, and, certainly, such
broad indices cannot be used as viable substitutes for large sets of detailed data
which they are often supported to represent. Reliance on broad index numbers
is more often than not a sure sign of missing analytical insight or of a lack of
detailed factual information and, in most instances of both.

Representative BOLLINO. Next, Professor Clopper Almon, of the
TUniversity of Maryland. He has specialized in economic forecasting in
the American economy. He has used mathematical techniques and
models as key tools in his projections. I am confident that we will all
benefit from the insight we derive from him.

STATEMENT OF CLOPPER ALMON, PROFESSOR OF ECONOMICS,
UNIVERSITY OF MARYLAND

Mr. ALMON. Thank vou. Mr. Vice Chairman.
I woould like to speak particularly about the very interesting paper

presented by Gary Fromm, which speaks directly to the point of the
subject of the morning. long-term growth prospects. It summarizes
very nicely the results of some 20 models. I think that Mr. Fromm
has performed a very great service in getting these model builders to
send him their forecasts, in liningf them Up, and in making it possible



63

for us to compare the results to see to what extent the economists agree
with one another and to what extent they disagree.

Perhaps because he knew I would be here this morning he left off
the model that I built.1 But he left a space for it. And he left the space
right at the top. So I have put mine in right there. I would like to
describe it for you briefly, and to point out the others with which it
agrees and the ones with which it disagrees, and to tell you why I
agree or disagree.

This model of ours goes by the name of Inforum, for inderindustry
forecasting at the University of Maryland. It distinguishes 200 indus-
tries in the economy, and, by using the method pioneered by Professor
Leontief, it shows the sales of each of these industries to each of the
others, and to capital formation by 90 industries-aggregates of the
200-and of course to exports, to personal consumption expenditure,
and to inventory change.

It also analyzes employment at the level of 90 industries, so that
we have projections of how many people will be employed, and what
labor productivity will be for each of these 90 industries. We have
been building and using this model, I might add, since about 1961 or so.
In 1973 we produced a study, since published, based on data through
1971, in which we devoted one section to what we call the great slow-
down of the 1970's. It was apparent from the data even at that time
that the 1970's were going to be slow. We spoke of them as the sedate
seventies, and the aging eighties. I have therefore had the painful
satisfaction of seeing my predictions realized.

Our analysis of productivity, industry-by-industry, leads us to come
out on the low side of the median forecasts shown by Mr. Fromm. I
would like to suggest that you turn in his paper to table 7, "Long
Term Economic Projections: Output, Inflation, and Income."

You will notice that the median forecast for GNP for the 10 years
from 1975 to 1985 is given as 4.1 percent, that is to say, half of those
surveyed were above 4.1. and half were below.

There is only one other private forecast in that list which studies
productivity industry-by-industry. I might add that the one crypti-
cally labeled SSG for special study group seems to be based upon
Bureau of Labor Statistics material, and is therefore the only Gov-
ernment forecast in the group. It certainly stands out from all the
others by being very high. You will notice that in its 1975 to 1980 pre-
diction it predicts 6.5 percent growth, and the next highest is fore-
cast number E which is 5.5, so that the Government projection seems
to be the one which is farthest out of line.

Near the bottom of the list you will find the one labeled "Whar-
ton." Now, that is the Wharton annual model rather than the Wharton
quarterly model which is much discussed. That Wharton annual model
also examines industries, I believe, about 66 industries, and studies
their productivity in detail. You will notice that Wharton comes out
with 3.9 for 1975 to 1980 growth, which is on the lower end of those
projections. and corresponds closely with my own projections of 4.0
for the growth rates between 1975 and 1980. I conclude that two peo-
ple studying productivity data in industry detail come out with the
same conclusions about what the growth of industry is going to be.

1 Mr. Fromm has added the INFORUM model to the printed version of his paper.
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Furthermore, when only the aggregate data is looked at. there is a
-masking phenomena which causes exaggeration of growth rates. That
niasking is very simple. Much of our productivity has come from large
industries with rapidly growing productivity such as agriculture or
communications. Railroads happen also to be a fast grower in pro-
ductivity and one which seems to have accelerated in recent years, I
am glad to see.

As the employment in these industries which have fast rates of
growtth of productivity diminishes in relative importance, the weight
tley carry in the total growth rate gets small. If you can see that hap-
pening when you analyze industry-by-industry, then you can project
the effects out into the future. Anid those people, who have done that,
with the exception of the Government group. have come up with these
low growth rates. Consequently, I was very pleased to see that, work-
ing completely independently, the economists at the University of
Pennsylvania's Wharton School and our group at Maryland have
come out with essentially identical projections of productivity and the
GNP out to 1985.

For some of the other predictions in more detail, we of course agree
with themn very closely in real disposable income. For example, we see
a growth rate between 1980 and 1985 of 2.5 percent, whereas they
sav 2.7 percent. And that is a negligible difference.

A5We do come out with a higher rate of capital formation in the next
5 years than anyone listed, except the Government group. Our rate
of growth of real capital formation between 1975 and 1980 comes out at
8.2 percent. And between 1980 and 1985 it falls very sharply to 2.3
percent.

We do come out with higher rates of inflation than do the others.
The inflation rates shown by the others correspond more to what we
got before we put 1974 and 1975 data into the equations. When that
recent experience was included in the data to which we were fitting our
model, our rates of inflation went up very substantially, so that be-
tween 1975 and 1980, for example, we see about 8.5 percent inflation as
against the median forecast of 5.7. I hope we will be wrong, but I
wonder to what extent some of these other forecasts are based on equa-
tions which wonld not fit through the 1975 experience with inflation.

Since we spoke about the declining of growth of productivity. I
would like to speak briefly to two of the explanations which MAr.
Fromm advanced for that, one of which I don't agree wAith, and the
other which T do. The first of those was that the slowdown in growth
of productiritv may be attributable to expenditure on pollution con-
trol. Now. most. of the expenditures on pollution control are capital
expenditures. The nature of these control devices is that thev operate
with relatively little labor. They are expensive to buy or build. They
do not, however. once they are installed, require a lot of labor to
operate them. I am sure there can he exceptions found, but I believe
that is the general characteristic of them.

Now. that capital expenditure on these devices is fully reflected in
the GNP, because expenditure on capital goods is part of GNP. In our
equations it is output of the capital uroducing industry. And therefore
it doesn't reduce productivity at all insofar as it is accounted for there.
If additional labor were, required to operate the pollution abatement
machinery, that would slow down labor productivity.
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I think it would be somewhat dangerous for the committee to feel
that perhaps one of the major reasons for the slowdown in productivity
growth is environmental protection legislation. It does not seem to me
that that is likely to be the case.

We have used capital investment as a variable to explain labor
productivity increases. Our projections of slow growth of labor pro-
ductivity go with projections of high rates of capital expenditures.
The effect of those high rates of capital expenditures has been already
built into the equations. Nonetheless, despite that, we still come out
with low productivity changes.

The other argument of Mr. Fromm that I think is probably correct
is that there has been a large influx of young men and women into the
labor force. And while it is not nice to say that they are not as produc-
tive as others, it is certain that they are less well paid than the others.
W"hat goes into the measurement of productivity is the value of the
output divided by the number of man-hours. And so if young workers
are paid lower rates than are the, more experienced workers, an increase
in their relative importance will show up as a reduction in produc-
tivity. I feel that is a genuine explanation of the slowing down of
productivity. And I want to try to quantify it. I don't have the quan-
tification of it todav. and can't tell vou to what extent one can hope to
recover from it. Maybe Mr. Fromm can help us out on that point.

Representative BOLLING. Thank You verv much.
Our last participant is an old friend of mine who is highly experi-

enced in a variety of fields. One of them is the legislative field. His
name is Mr. Charls Walker. He is an economist. He is a specialist in
financial affairs. Following a wide banking career, he was named
Under Secretary of the Treasury Department in 1969. And since 1973
he has been president of his own think tank. Charls E. Walker Associ-
ates. I am sure we can all benefit from this long experience in both
the private and the public financial worlds.

STATEMENT OF CHARLS E. WALKER, PRESIDENT, CHARLS E.
WALKER ASSOCIATES, INC.

Mr. WAALKER. Thank you very much, Mr. Chairman.
I want to strongly echo what the other witnesses said in commending

the committee for undertaking these hearings and commissioning
these studies. I think it is very worthwhile indeed.

I also want to say that I am honored to be in this distinguished
company of academicians today. I feel kind of like the mongrel that
wandered into the back door of the National Dog Show in Madison
Square Garden. With all these great dogs he knew he shouldn't be
there, but he was quite overwhelmed at the honor of being with such
a distinguished group.

However, I am not so bashful that I won't make a comment on what
these other people said as a prelude to a couple or several remarks of
my own.

I find a great deal of interest in all of these papers. Take the long
run, long wave discussion of Professor Forrester. I am very much
surprised at his conclusion that in recent years we have had too much
investment. Almost everything I have seen from the academic com-
munity, business community, and everywhere else seems to point in
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the other direction. And the absence in his paper of any discussion of
the decline of investment per worker in recent years, which has been
rather drastic, especially in real terms, seems to me surprising indeed.

And just in terms of very rough empiricism, when you look around
it seems that the demonstrable needs are clear. Energy, for example.
Professor Forrester's statement that our oil problem is not caused by
OPEC, but resulted from this nation growing beyond energy supplies,
surprised me very much. I am told that we have enough coal in the
ground to last us for centuries, but it is dirty to get and dirty to use.
And we know that we can develop the technology in nuclear and other
resources. I am surprised at his conclusion.

And I disagree very strongly with Professor Gordon's analysis as
to the impact of monetary policy in the 1920's. Professor Gordon's
analysis, as reproduced in Professor Forrester's paper, implies that
Federal Reserve policy should be measured in terms of what hap-
pened to interest rates in the twenties. I am not a pure and simple
monetarist, but nonetheless I think money supply is a better economic
indicator than interest rate.

I find considerable agreement with Mr. Fromm, but I do question
whether the case for a tax cut in the immediate future is all that clear.
I will come back to that.

I find Professor Olson's paper absolutely fascinating. I have not
seen this before. It is new to me.

I think his case has considerable merit. I hope there is a lot more
work and discussion in this area. He has some distressing conclusions.
vis-a-vis freedom on the one side and economic growth on the other.
I can be facetious and say that it is also distressing to have to conclude
that we need a revolution, dictatorship, or civil war to pave the way for
future-growth in this country.

But seriously, there are a lot of things that can be done to curb
interest group activities. We have done this, both on the labor union
side and on the side of cartels in business. So I wouldn't be quite so
pessimistic on that score.

And of course Professor Leontief is absolutely correct in stating
that in the Government your left band may not know what your
rizht hand is doing. One department may be doing 'very good work
and another department may be doing very good work, but it may not
be put altogether. As the professor well knows, and the people around
this table. that may well happen also within departments. Looking
at the Congress, if it would put all of its energy in one basket, it would
have a better chance of dealing with the problem.

I think we can all agree that things are badly out of whack. And I
agree with Mr. Fromm that we are at a crossroad-a very siynificant
crossroads. But I think vou members of Congress have to put it in the
current context-what are vou going to do in the here and now? I
would like to help do that by noting a few of the critical aspects of
the immediate policies of the President-elect and the Congress.

I am convinced that Federal policies in President Carter's first
couple of years. or less. will not onlv greatly affect his chances for be-
ing a two-term President, but could set the. course economically and
otherwise for the rest of this century. And even more immediately,
the. basic thrust of his policies and recommendations, I think, are going
to be determined within the next 90 days-in connection with the way
he sets up his Cabinet and the policies he recommends to the Congress.
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So by talking about his immediate decisions, I am not ignoring the
topic of long-term growth. These decisions in the next few weeks
may have a lot to do with long-term growth. And by talking about his
situation I am not ignoring the fact that the Congress is going to
have to be a full partner in this operation. As my friend, Speaker
Rayburn used to say, "Yes, the President proposes but Congress
disposes."

I think there are two crucial nuestions involved as to whether we can
get back on track or not. The first question: Will the President wel-
come the go-for-broke approach, dealing with the unemployment situ-
ation-sort of a Humphrey-Hawkins approach-or will he lean more
toward the sort of steady-as-you-go approach which has been the
policy of the Ford administration.

This is history repeating itself. John Kennedy faced almost pre-
eiselv the same problem in 1961. And he chose steady-as-you-go, pri-
marily for international balance-of-payments reasons.

But the reason is irrelevant. The important thing was that we en-
ioved the longest period of non-inflationary, sustained growth in the
history of this country.

Second, will President Carter attempt to establish, if not a partner-
ship, an alliance with the business community? Or will the President
adopt what some members of his party practice-a, strong adversary
approach to the business community? A Carter-business alliance. if he
would build that. would do a great deal for the country and for Presi-
dent Carter. If Mr. Carter wants to get a constructive program through
Congress. the business community can and should help. And business-
men should recall that. in terms of capital formation and business
taxation, a Democratic President can have much more influence with a
Democratic Congress than a Renublican President. In 1961. it was
John Kennedy who recommended the investment tax credit and
modernization of depreciation.

The final point I would make in that respect: There are some im-
portant straws in the wind, it seems to me, to indicate that not so
much in terms of people, but because of the end of a generation of
ideas, that the leaders of organized labor and the leaders of the busi-
ness community are moving toward an understanding that, on a vast
majoritv of the issues which they fight out in Congress, their interests
are identical. These interests are iobs and economic growth. The
founders of the labor movement and the leaders today recognize that
profits are absolutely essential if we are going to have jobs, and if we
are going to have the capital investment and the greater economic
growth that -we are all strivin!T for-as onposed to tryin to take some-
thing away from somebody else. President Carter could play an im-
nortant role throufrh insfitutional arrangements. for examnle. and also
'bv using the prestige of the Oval Office in trying to get business and
labor to sit down and look at a problem-not negotiate, but look at the
problem.

Incidentallv, as an a;ide. before I conclude, I am verv concerned
as to the degree or the extent we have almost gone blindly down the
road of adversary relationshins. I think the press has abetted it. But
business versus labor-and all your subgroups and your public inter-
est groins and vour environmentalists and so on-I just don't think
that is the wav to run a railroad. It has got its place, but it seems to
me we have let it overtake us in too many ways,.
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The final point I would make gets back to the tax cut proposal..
And that has a broader connotation. And I do not believe that a sim-
ple Keynesian approach to the problem of licking unemployment and
getting the economic growth rate up is going to do the job this time
around. I think that if it is big enough in terms of tax cut and/or
spending increase, that you are going to put us on an inflationary
treadmill. And even if that were not true in real terms, the expecta-
tions in financial markets and among businessmen are such that many
are as nervous as cats on a hot tin roof. If the Federal deficit is very
greatly enlarged, reactions in long-term financial markets can cause
interest rates to go sky high and abort the whole thing.

I think we, have got to disaggregate, to look more in terms of sec-
tors and specifics. I would specifically mention investment, and tar-
geting into the areas where investment is especially crucial and needed.
Of course, energy comes to mind. I would also mention rebuilding the
railroad beds. And second, unemployment, reducing the so-called struc-
ture barriers to unemployment. There is no single overall policy that
will do that; you have to look at the industry, you have to look at the
system. What will relieve unemployment for black teenagers will not
help the displaced worker who is 45 years of age. And I would urge
the committee, although it already has a full plate, to be moving to
this area as quickly as possible.

Thank you very much.
Representative BOLLING. Thank you.
Before we continue with the. discussion I would like to ask all of

the participants if they are willing to respond to some written ques-
tions that we may send simply as a way of easing the discussion.

[The following questions and answers were subsequently supplied
for the record:]

RESPONSE OF JAY W. FORRESTER To ADDITIONAL 'WRITTEN QUESTIONS POSED BY TIHE
COMMITTEE

CONGRESS OF THE UNITED STATES,
JOINT ECONOMIC COMMITTEE.

Washington, D.C., November 19, 1976.
Professor JAY W. FORRESTER.
Director. System Dynamics Group E40-253, Massachusetts Institute of Tech-

noloqy, Cambridge, Mass.
DEAR PROFESSOR FORRESTER: On behalf of the Joint Economic Committee, I

want to thank you for your very helpful testimony at our recent hearings ex-
amining issues related to U.S. economic growth over the next decade. Both your
prepared statement and your comments in the discussion period served as an
important supplement to your paper. All this material will be of considerable
value to the Committee in the coming weeks as it prepares its report on future
U.S. economic growth prospects.

At the hearing, you were asked by Congressman Bolling if you would be will-
ing to answer further questions in writing. We would appreciate your coopera-
tion in providing written answers to the questions appended to this letter.

The Committee would like to receive this information as soon as possible so
that it may be used in the drafting of its report as well as being included in
the hearing record. A full set of the hearings will be sent to you as soon as
theu have been published.

Thank you and best wishes.
Sincerely,

JoTvN R. STARR.
Executive Director.

Enclosures.
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FoLLow-up QUESTIONS TO TESTIMONY AT EcoNoMIc GROWTH HEARINGS
(1) How can leading thinkers such as those who have taken part in these

hearings, drawing from the same general data base, arrive at such widely dif-
fering conclusions concerning the long-run future of the economy? Does it sim-
ply stem from different Ge8talts or worldviews, thus making such forecasts or
projections much more subjective and value laden than most intellectuals would
like to admit?

(2) This leads to a very critical question: If it really is the person's world-
view that colors his or her research methodology and eventually results, then
isn't it true that there is not much hope for reaching any type of consensus as
to where the economy is headed? If this is true, then how can policymakers know
which study, which results or which forecasts they should rely on concerning any
given issue affecting longer-run economic growth?

(3) Let us move to the specific. The hearings have focused on the economic
grow-th prospects for the U.S. over the next decade, one of the most important
questions that can be considered. Yet we have heard on the one hand that every-
thing looks good for the next ten years, while on the other we have heard that
the economic growth trip as we have known it is already over and what is even
more serious, that the growth rate in the longer run may have to become nega-
tive because of natural physical laws and processes. Yet, we have been told,
that all it takes is just slower economic growth, much less negative growth. to
do great harm to the socio-economic system and be very costly in terms of itsimpact on human lives. What can we conclude-what message can we as an
economic advisory Committee to the Congress send to the Congress concerning
long-term growth prospects?

(4) Finally, let us consider very basic specifics. When each panelist has "looked
into the future," they have seen different forees in our society which will be
shaping our rate and pattern of economic growth over the next decade. Based on
what you have seen, what are your one or two most fundamental recommen-
dations to the Congress on the actions that it should consider taking to help
shape the most optimal and beneficial economic growth path?

(5) In the first two days of these learings, there was a great deal of diens-
sion concerning the many diverse, non-economic, non-quantifiable factors that
will significantly affect economic growth over the next decade. Do you accept-
the argument that these are significant and if so. what really can models tenf
us about the longer term future when so much of vital importance is missing?'

(6) Dr. Fromm foresees a continued improvement in the development of models
as predictors of long-run economic growth. In particular, he sees a marriare-
between the best elements of econometric models and system dynamic models.
with the final product more closely resembling econometric models. Do you agree
with this? Will these models in the future become much more useful for policy-
making?

(7) Dr. Harman presented three very interesting divergent pictures of eco-
noinic and social reality: (1) one in which continued economic growth is ipl-
perative, one in which it is considered improbable if not impossible and a third
in which economic growth becomes the wrong measure on which to focus atten-
tion in a changing societal context. Which of these three do you think most
accurately characterizes economic growth over the next decade?

(3) Dr. Harman claimed that the Central vnmct challenge that could bring
about a low-growth future is "our ability to democratically manage an increas-
ingly large, complex, interconnected, industrialized social system." Would you
agree that the future course of economic growth in this country primarily de-
pends on management of the social system?

(9) In examining your national model, Dr. Fromm stated that its most tenu-
ous characteristic is that you assume the structure of the economy has not
changed. Do you feel that this is a valid critique of your model? Also, when
will your model be at a stage where it could be of practical use to policymakers?

(10) The central thesis of Olson's paper is that powerful common interest or-
ganizations such as unions and trade associations gradually accumulate monop-
oly and/or political power which tends to lower economic growth. First, do you
accept this thesis and if so, do you also agree with Olson that this has been a
significant factor in the decline of Britain and that the U.S. should take heed
lest it soon find itself in a similar position?
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RESPONSE OF JAY W. FORRESTEP

On November 10, 1976 at a panel discussion before the Joint Economic Commit-
tee of the U.S. Congress, I submitted an opening statement "Understanding the
Changing Basis for Economic Growth."'

In preparation for the hearings, Professor Nathaniel J. Mass and I had pre-
sented a full length paper "Understanding the Changing Basis for Economic
Growth in the United States."'

At the hearing Congressman Richard Bolling asked participants to answer fur-
ther questions in writing. Mr. John R. Stark, Executive Director of the Joint
Economic Committee, has submitted the following questions, each of which is
followed by my answer.

Question 1. Bow can leading thinkers such as those who have taken part in
these hearings, drawing from the same general data base, arrive at such widely
differing conclusions concerning the long-run future of the economy? Does it sim-
ply stem from different Gestalts or worldviews, thus making such forecasts or
projections much more subjective and value laden than most intellectuals would
like to admit?

Response 1. It is evident that different people, whether the public, political
leaders. or social scientists, do interpret the same data base in quite different
ways. The differing interpretations do stem from different paradigms or Gestalts
or worldviews. It is important to understand why interpretation of available data
rests on paradigms created by prior training and experience.
. A social system is far too complex for interpretation by thought, debate, and
the writing of essays. To cast the difficulty in mathematical terms, a reasonably
adequate representation of the national economy would require a thousandth-
order set of highly non-linear differential equations. On the other hand, not even
a person trained in mathematics would venture to solve by inspection and un-
aided thought a simple linear differential equation of fourth order. The national
economy is hundreds of times more complicated than can be effectively managed
using the political tools of controversy and compromise. A man elected to Con-
gress has been given an impossible job, as long as only conventional methods
are available.

Historically, the social sciences have been no better prepared than elected offi-
cials to deal with national issues, because social science methods have not been
able to put together the tremendous descriptive data base that tells how the
economy is organized and how people within it are making decisions.

A number of erroneous attitudes stand in the way of properly converting avail-
able information into the correct dynamic implications:

a. Most people are not aware of the extent to which they fail to connect cor-
rectly the known policies and structure of a social system with the time-varying
behavior implied by those policies and structure. If one believes he can accurately
anticipate the behavior of a system, he has no incentive to develop methods for
relating isolated elementary facts to combined behavior.

b. Simple systems mislead one by teaching lessons that do not apply in com-
plex systems. In simple systems, like driving an automobile, one learns that cause
and effect are closely related in both time and space. If an accident happens. it
happens here and now and the cause is usually clear. But, in the more complex
social systems, cause and effect are not closely related in either time or space.
Causes may lie far back in time and arise from quite different sectors of the sys-
tem from those where the symptoms are observed. But, to make matters more
misleading, complex systems present the kind of relationships people expect to
find when they look for cause and effect closely related in time and location. A
complex system presents apparent causes that meet the usual simple expectations.
However, such apparent causes are likelk to be coincident symptoms of a cause
that is actually distant in time and in space. By focusing attention on a coincident
symptom rather than a true cause, people are led to take superficial actions that
are ineffective.

c. It is frequently, but incorrectly assumed that people do not understand social
systems because they do not have enough primary facts. Actually, a fully ade-

1 Forrester. Jay W.. "Understanding the Changing Base for Economic Growth." Opening
Statement for a Hearing on Long Term Growth Prospects to the Joint Economic Committee
of the flnied States Congress, Nov. 10. 1976. Also available as MIT Sloan School System
Dynamics Groun Memorandum D-2514-1.

21Forrester. Jay W. and Nathaniel J. Mass, "Understanding the Changing Basis for
Economic Growth in the United States" Prepared for the Joint Economic Committee of
the United States Congress. A11g. 9. 1976. Also available as MIT Sloan School System
Dynamics Group Memorandum D-2392-2.
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quate amount of information is available regarding the structure of social sys-
tems and the policies being followed within them. When known structure and
policies are properly interrelated, the resulting system model behaves like the
real system and generates the symptoms of difficulties as observed in the real
system. The model becomes a basis for determining how alternative policies
would affect behavior. In other words, adequate information exists about the
parts of our social systems. Difficulty lies in the inadequacy of ways that have
been used for putting together the known information.

In the last few years it has become possible to take descriptive information,
non-quantitative information, knowledge of attitudes and objectives, and struc-
tural relationships of a social system and use such inputs to create a role-playing
model that shows how the participants in a system produce its overall behavior.

Without a way to relate the known data base to the implied behavior, each
person's Gestalt or worldview prevails. Different conclusions are drawn even
when there is agreement on the underlying facts. Computer simulation models are
capable of showing the conclusions that must result from a given set of input
assumptions. Until we go beyond reliance on differing worldviews to interpret
the data base, widely differing conclusions will continue.

Que8tion 2. This leads to a very critical question: If it really is the person's
worldview that colors his or her research methodology and eventually results,
then isn't it true that there is not much hope for reaching any type of consensus
as to where the economy is headed? If this is true, then how can policymakers
know which study, which results or which forecasts they should rely on concern-
ing any given issue affecting longer-run economic growth?

Response 2. Under present circumstances policymakers cannot rely on the
studies that are presented. For the most part, the studies do not explicitly reveal
in detail the underlying assumptions nor do they show how the results follow
from the assumptions. In those few studies where assumptions have been clearly
stated and where results are shown unambiguously to come from those assump-
tions, neither the assumptions themselves nor the methodology have been suffi-
ciently explained and debated to establish consensus.

But the situation could be different. The understanding of social systems is now
at about the stage that understanding of physical science was several decades
ago. Background work has been done. Ineffective methodologies have been trit
and their weaknesses are becoming evident. The full magnitude of the task
becoming recognized. Major progress can be made within the next one 4r #decades. J CD
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as an opportunity to attack the difficult and challenging problem of coming to
understand the nature of our socio-economic system and where present forces

-are most likely to lead.
Quick and at the same time correct answers to economic policy and the future

,of the economic system are unlikely to be found. On the other hand, quick action
,can be taken toward setting up procedures for arriving at the desired answers.
'Time must be allowed to do necessary research, clarify questions, and resolve
,discrepancies between alternative answers. A decade may well be required. But
if we say there is no time to understand properly, we will be committed to con-
.tinuing in controversy and uncertainty.

The Joint Economic Committee could present to the Congress an assessment of
the present true inadequate state of understanding followed by recommendations
ifor remedying the deficiencies in knowledge and consensus.

The present state of economic knowledge and debate can be summarized in
The following points:

a. Identifying "economic growth" as the essence of the present dilemma is
much too narrow. As the hearings have shown, social, environmental, organiza-
tional, geographical, and political factors are all intimately interrelated.

b. iSocial and economic stress probably represents a greater threat to the long-
term wellbeing of the United States than does armed invasion. National
priorities are badly out of balance 'by emphasizing military systems -to the ex-
clusion of understanding social and economic systems.

c. Conflicting advice on social and economic issues is laid before 'Congress
because the country is in a state of major -change. During such change some
recommendations grow out of hope for continuation of the past, some grow

-p-- n n.lt the nresent, and some grow out of varying perceptions
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d. Several parallel research institutes should be initiated at once to ad-
dress methodologies and the social and economic questions. The institutes
should be established around different methodological approaches with the ob-
jective of demonstrating which approaches yield the most useful results. At this
embryonic stage in the understanding of dynamics of social systems, it is most
unlikely that debate alone can lead to the best methodological approach. Test-
ing the alternatives in a competitive manner represents a small price compared
to the importance of results.

e. Establish a government office or department responsible for promoting an
understanding of social and economic interactions. The concept is conveyed by
the terms "Department of the Whole" or "Agency on the Future" or "Office
of Interrelatedness." The charter should -be not to plan a particular future or
establish conclusions, but to fully develop alternative viewpoints. New ideas,
even when correct, are initially underdeveloped. Alternatives need to be de-
veloped and rounded out until they become explicit enough to be subject to de-
bate and evaluation.

The charter should also mandate the development of specific competing
methodologies for dealing with policy alternatives and the future, until results
provide a basis for judgment.

Question 4. Finally, let us consider very basic specifics. When each panelist
has "looked into the future," they 'have seen different forces in our society which
will be shaping our rate and pattern of economic growth over the next decade.
Based on what you have seen, what are your one or two most fundamental 'recom-
mendations to the Congress on the actions that it should consider taking to help
shape the most optimal and beneficial economic growth path?

Response 4. The only reasonable objective in economic growth Is to produce a
higher miaterial standard of living per capita and to provide satisfactory circum-
stances for work and living. The emphasis should be on "per capita." Improve-
ment per capita can be achieved by increasing the advantages to be distributed
or by restraining the population over which the distribution must be made.

As growth encroaehes more and more heavily on geographical space, resources,
and pollution dissipation capacity, it becomes progressively more difficult to in-
crease the total goods to be distributed. Given any assumed future level of
technology, a higher population implies reduced material welfare, reduced space,
and reduced individual freedom.

Recommendation 1. The fundamental long-term issue is population. Higher
population aggravates the social, economic, and environmental symptoms that
are dividing the country. Congress should emphasize actions that will discourage
birth rate, restrict legal immigration, and reduce illegal immigration. Future
international forces will progressively make the United States more dependent
on its own internal capability. The country faces simultaneously a rising popula-
tion and declining inputs of materials and energy from other countries. Emphasis
so far has been on increasing output. But output per capita can also be increased
by restraining the population side of the ratio. Contrary to the impression many
people have gained from irecent publicity. the present birth rate in the United
States will continue to increase population for another several decades. In
addition, immigration, both legal and illegal, total 'a sizeable fraction of the
internal birth rate.

Recommendation 2. This involves action taken without adequate understand-
ing. Advice about the future is contradictory. In retrospect many national policies
of the last several decades have been expensive and ineffective, other policies
have been expensive land detrimental. The antigovernment attitude in the country
testifies to disappointment in past governmental programs. The odds favor dis-
appointing results when action is taken without a clear understanding of the
processes involved. It is better to do nothing than to take action that will make
matters worse. Temporizing can be a virture in changing times when the shape
of wise action has not yet been established. The recommendation is not to rush
into action for the sake of acting, the risks of detrimental action are too great.

Question 5. In the first two days of these hearings. there was a great deal of
discussion concerning the muany diverse, non-economic, non-quantifiable factors
that will significantly affect economic growth over the next decade. Do you aeeept
the argument that these are significant and if so. what really can models tell us
about the longer term future when so much of vital importance is missing?

Response i. Non-economie variables are of great importance to eennomie and
social behavior. However, it is not correct that such variables must be omitted
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from models. A system dynamics model can incorporate any set of relationships
that can be described. Here lies one of the great strengths of system dynamics
models as distinguished from models that are derived from numerical time
series.

Perhaps a thousand times as much important and useful information exists in
peoples heads than has yet been put in written form. In turn, the information in
descriptive written form is at least a thousand times more informative than that
which has been reduced to measured numbers. Any effective modeling that is to
explain social land economic behavior must accept this full range of information
input from numerical data 'to written description to human observation and
experience. Descriptive information can be used in system dynamics models.

Question 6. Dr. Fromm foresees a continued improvement in the development
of models as predictors of long-run economic growth. In particular, he sees a
marriage between the best elements of econometric models and system dynamic
models with the final produce more closely resembling econometric models. Do
you agree with this? Will these models in the future become much more useful
for policymaking?

Response 6. Econometric and system dynamics models differ more profoundly
than is at first evident. An econometric model that had incorporated the impor-
tant characteristics of a system dynamics model would probably no longer be
considered an econometric model. The characteristics of a system dynamics
model that tend to distinguish it from an econometric model include:

a. Variables and parameters can be included and quantified from descriptive
information. By putting in the best numerical estimates available from observa-
tion and experience, a system dynamics model uses the best information avail-
able. Incorporating a best estimate for a previously intangible relationship is far
better than omitting the relationship, which consitutes an assertion that the
relationship is of no significance.

b. A system dynamics model represents, within every policy statement, the
high degree of non-linearity that governs actual systems. Incorporating such
non-linearity permits a system dynamics model to be valid over a much wider
range of operation than for models that must be restricted to simple non-
linearities of a narrow region over which linearity can be assumed to prevail.

c. A system dynamics model is usually constructed entirely of endogenous
variables and does not depend on externally provided exogenous variables for its
operation (except for random components of policies). With all variables en-
dogenous, that is internal to the system, the interacting dynamic processes of the
actual system are replicated. By contrast, the exogenous variables in 'an econo-
metric model tend to dominate its behavior so that much less can be learned
about dynamic processes within the internal structure of the economic system.

d. A system dynamics model is usually not built on the basis of simplified
macro-economic theory. Instead it is a model representing actual behavior by
real people at the operating points in a system. Such a model reflects the struc-
ture of available, not idealized, information. It reflects the decisions that can
be made, not optimum decisions that lie beyond actual human reach.

e. System dynamics models focus on the integrations (accumulations or stocks)
that exist at every point in a system. Such accumulations include people,
machines, money, information, and materials. It is the process of accumulation
(integration) that is fundamental to generating time-varying behavior. Some
accumulations are to be found to some extent in econometric models but struc-
tures derived from equilibrium economics tend to slight the representation of
integrations that constitute a most important characteristic of dynamic systems.

Econometric methods can play a role in evaluating some parameter values and
struetural relationships in system dynamics models. However, an overwhelming
percentage of variables in a large system dynamics model are ones for which
prior numerical data have not been gathered. These intangible and non-economic
relationships are of dominating Importance but for the time being lie beyond
econometric methods; they can be incorporated into a system dynamics model
from descriptive information.
, Queztion 7. Dr. Harman presented three very interesting divergent pictures
of economic and social reality: one in which continued economic growth is im-
perative, one in which it is considered improbable if not impossible, and a third
in which economic growth becomes the wrong-measure on -which -to focus atten-
tion in a changing societal context. Which. of these three do you think most
accurately characterizes economic growth over the next decade?
* Response 7. I do not see the three pictures by Harman as independent alterna-
tive views of the future. Instead, I see the three pictures he describes as a process
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of changing perceptions that must necessarily occur at this time of social and
economic turmoil. They represent a time sequence of changing attitude, not
images of the future.

His first picture of indispensable and continuing growth represents a survival
of past attitudes. Fifteen years ago there were almost no dissenters from the
expectation of continued growth. Only a decade ago, most people expected growth
to solve social and economic problems. But the problems were not solved. In fact,
growth itself came under a combination of environmental and social pressures.

The second picture then began to emerge. Growth came to be seen as a process
that cannot indefinitely continue. Low-cost energy sources are being depleted.
Fish catches are declining. Intensive agriculture is destroying productivity of
land. Pollution is becoming progressively more difficult to control as industrial
output increases and synthetic chemicals become more destructive. Recreoftional
areas are crowded. Commuting distances have increased. The impossibility of
long-continued exponential growth of population and standard of living is be-
coming evident to the general public.

Finally, Harman's third picture is a necessary and natural consequence of the
second. The changing societal context is a response to physical realities. Values
of a society can change very rapidly under pressure. The movement is toward
attitudes that do not equate growth with success. Falling birth rate, growing
interest in smaller scale technology, and increasing concern for environmental
issues are all responses to crowding and the consequences of growth impinging
on fixed geographical constraints.

Harman's three pictures seem to me to be sequential with one leading to the
next. We are in a period when all three exist contemporaneously but with the
balance shifting from the first to the second and from the second to the third.

Question 8. Dr. Harman claimed that the central unmet challenge that could
bring about a low-growth future is "our ability to democratically manage an
increasingly large, complex, interconnected, industrialized social system." Would
you agree -that the future course of economic growth in this country primarily
depends on management of the social system?

Response 8. As this question is stated it seems to miss the relationship between
growth and socialcomplexity. The difficulty of managing a social system rises
very steeply as the system becomes more complex. On the other hand, complexity
is generated by the crowding that comes from growth. In a frontier society
human effort can disperse Into open geographical space. Friction is reduced by
dispersion. Social organization is on a small scale. Management is relatively easy.
Goals are self-evident. Suboptimization is effective, that is, improving each part
of the system improves the whole. But as land is fully occupied and environ-
mental factors become overcommitted, friction develops between social con-
stituencies. More time is spent in argument and arbitration. More agencies are
established to deal with conflicts between people and groups. Suboptimization
leads to disappointment, not improvement.

Growth has produced social complexity. Complexity rapidly Increases the cost
of -social management. To the extent that social management is successful,
growth continues until complexity becomes unmanageable. The limits to growth
are not only from a direct application of physical limits. Physical limits induce
social limits. The social limits resulting from physical limits will probably stifle
growth before physical capability has been completely exhausted.

Better management must be seen as a rear guard action that will be over-
whelmed as growth produces a complexity that makes management and a free
society mutually incompatible. Encouraging growth is to encourage social com-
plexity, increase demands for tighter social management, and reduce personal
freedom.

I see no long-term solution in trying to increase "ability to democratically man-
age an increasingly larger, complex, interconnected, and industrialized social
system." To place future hope in better management is to accept the trends,
that are making the management so difficult. Complexity can grow faster than
the ability to manage. In fact, the management methods themselves create still
more complexity. The best hope lies in reversing the trends and seeking a smaller,
simpler, more decentralized, and self-sufficient social system. Reliance on the
hope of better management will be a short-term delusion to take attention off the
difficult task of reversing underlying causes.

Question 9a. In examining your national model, Dr. Fromm stated that its
most tenuous characteristic is that you assume the structure of the economy has
not changed. Do you feel that this is a valid critique of your model?

Response 9a. A system dynamics model is much less subject to this criticism
than is an econometric model. A system dynamics model is not limited to the
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behavior modes for which data have been accumulated in the past. In fact, a
major strength of a system dynamics model lies in its ability to shift modes of
behavior in response to behavior it has already generated. The model shifts
from a condition where one part of the structure dominates to a condition where
another part of the structure dominates as does the actual economy. In addition,
a system dynamics model can contain hypotheses for how structure changes in
response to development of the system variables. The model can be as rich and
flexible as knowledge of the actual system permits.

Having pointed out the inherent flexibility of a system dynamics model, one
is still left with the impossibility of incorporating into any model a set of con-
cepts that have never been imagined. But in the absence of any hypothesis about
relevant structure or change in structure, a system dynamics model is no worse
off than any other form of modeling. For structural changes that can be imagined
and described, a system dynamics model is more receptive to incorporating such
structures.

Question 9b. When will your model be at a stage where it could be of practical
use to policymakers?

Response 9b. The System Dynamics National Model is aimed first at under-
standing the behavior of the socio-economic system. As understanding emerges,
alternative policies for altering behavior can be evaluated.

New insights are already beginning to emerge even though the National Model
is at an early stage of assembly. The pieces that have been assembled are showing
several modes of behavior that seem to correspond with the actual economy and
current economic uncertainties. The present schedule calls for completion of the
Model in three years if financial support permits.

The pace with which results from the system dynamics model will become
available is dependent on the level of financial support for the staff needed to
carry out the broad range of tasks necessary for completion, assembly, inter-
pretation. validation, explanation, and policy analysis.

Question 10. The central thesis of Olson's paper is that powerful common inter-
est organizations such as unions and trade associations gradually accumulate
monopoly and/or political power which tends to lower economic growth. First.
do you accept this thesis and if so. do you also agree with Olson that this has
been a significant factor in the decline of Britain and that the U.S. should take
heed lest it soon find itself in a similar position?

Response 10. I see this proposition by Olson as heavily overlapping Question 8
above regarding Dr. Harman's concern for managing complex social systems. To
a substantial extent I believe the common interest organizations are a response
to and a consequence of growth. Especially. they are a consequence of growth
encroaching on the multiple dimensions of natural limits.

As crowding occurs, growth pressures, which were at one time dissipated in
geographical exploration and expansion, are reflected back onto the society itself.
Indeed. the U.S. should take heed of the British position, but that position is one
of overrunning the country's growth capability. Britain grew outside of its
boundaries into colonies and through the use of goods and resources from other
places. As that outside support collapsed. Britain has faced the self-imposed
consequences of having tried to over-extend its growth limit. Foreign trade for
the TUnited States has been servinu the same role as did colonies for the British.
but the United States can easily follow the British road if its aspirations about
economic growth continue to ignore the realities of changing domestic and inter-
national conditions. Effort to sustain economic growth after the growth era is
past can lead to more social stress and a less satisfactory society than efforts to
adjust gracefully to slowing growth and a realizable future.

RESPONSE OF GARY FROMrI To ADDITIONAL WRITTEN QUESTIONS POSED BY
THE COfMMITTEE

CONGRESS OF T7P UNITTFn STATES,
JOINT ECONOMTC COMMITTEE.

Wash ington, D.C., November 19, 1976.Mr. G.&RY FROMM.
Director of Washington Officae, National Bureau of Economic RCsearch, Stanford

Research Institute. Ar7ington, Va.
D)EAR MR. FRO~rM: On behalf of the Joint Economic Committee, I want to thank

you for your very helpful testimony at our recent hearings examining issues
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related to U.S. economic growth over the next decade. Both your prepared state-
ment and your comments in the discussion period served as an important supple-
ment to your paper. All this material will be of considerable value to the
Committee in the coming weeks as it prepares its report on future U.S. economic
growth prospects.At the hearing, you were asked by Congressman Bolling if you would be will-
ing to answer further questions in writing. We would appreciate your coopera-
tion in providing written answers to the questions appended to this letter.

The Committee would like to receive this information as soon as possible so
that it may be used in the drafting of its report as well as being included in
the hearing record. A full set of the hearings vill be sent to you as soon as they
have been published.

Thank you and best wishes.
Sincerely,

JOHN R. STARK,
E.Tecutive Director.

Enclosures.

FOLLOW-UP QUESTIONS TO TESTIMONY AT EcoNoMic GROWTH HEARINGS

(1) How can leading thinkers such as those who have taken part in these
hearings, drawing from the same general data base, arrive at such widely
differing conclusions concerning the long-run future of the economy? Does it
simply stem from different Gestalts or worldviews, thus making such forecasts
or projections much more subjective and value laden than most intellectuals
would like to admit?(2) This leads to a very critical question: If it really is the person's world-
viewv that colors his or her research methodology and eventually results, then
isrVt it true that there is not much hope for reaching any type of consensus as
to where the economy is headed? If this is true, then how can policymakers know
which study, which results or which forecasts they should rely on concerning
any given issue affecting longer-run economic growth?

(3) Let us move to the specific. The hearings have focused on the economic
growth prospects for the U.S. over the next decade, one of the most important
questions that can be considered. Yet we have heard on the one hand that every-thing looks good for the next ten years, while on the other we have heard that
the economic growth trip as we have known it is already over and what is
even more serious, that the growth rate in the longer run may have to become
negative because of natural physical laws and processes. Yet, we have been told,
that all it takes is just slower economic growth, much less negative growth, to
do great harm to the socio-economic system and be very costly in terms of
its impact on human lives. What can we conclude-what message can we as
an economic advisory Committee to the Congress send to the Congress con-
cerning long-term growth prospects?

(4) Finally, let us consider very basic specifics. When each panelist has
"iooked into the future." they have seen different forces in our society which
will be sharing our rate and pattern of economic growth over the next decade.
Based on what you have seen, what are your one or two most fundamental
recommendations to the Congress on the actions that it should consider taking
to help shape the most optimal and beneficial economic growth path?

(5) In the first two days of these hearings, there was a great deal of dis-
cussion concerning the many diverse, non-economic, non-quantifiable factors
that will significantly affect economic growth over the next decade. Do you
accept the argument that these are significant and if so, what really can models
tell us about the longer term future when so much of vital importance is
Missing?(6) Dr. Harman presented three very interesting divergent pictures of eco-
nomic and social reality: (1) one in which continued economic growth is im-perative, one in which it is considered improbable if not impossible and a third
in which economic growth becomes the wrong measure on which to focus atten-
tion in a changing societal context. Which of these three do you think most
accurately characterizes economic growth over the next decade?(7) Dr. Harman claimed that the central unmet challenge that could hring
about a lowv-growth future is "our ability to democratically manage an in-
creasingly large, complex, interconnected, industrialized social system." Would

you agree that the future course of economic growth in this country primarily
depends on management of the social system?
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(8) Prof. Forrester presented an intriguing hypothesis in his paper-that-
long term economic growth and the instability in the economy are caused by
"two principal modes of economic behavior: the Kondratieff cycle, or long wave,
and the life cycle of economic development. If such cycles truly governed the
system, their importance to the U.S. at this period of time would be great. How
do you view such a hypothesis? Are such long cycles ultimately identifiable?

(9) Professors Allvine and Tarpley, who testified on November 9, challenged
economists to "leave the sophisticated and highly developed world where they
have dwelled the past 30 years" in order that they may help in solving the
critical long-run problems which usually are on the supply side. Olson, in spealk-
ing of his profession, talks of "the narrowness of our own preoccupations ' and
the need to develop a "breadth of vision." Have economists been "missing the
boat" by shunning their political-economy roots for the world of sophisticated,
multiequation econometric models? Do they need a new vision to really be
able to help America grapple with its long term problems which may be of a
more serious nature than short run stabilization problems which receive virtu--
ally all the attention?

(10) The central thesis of Olson's paper is that powerful common interest
organizations such as unions and trade associations gradually accumulate
monopoly and/or political power which tends to lower economic growth. First,
do you accept this thesis and if so, do you also agree with Olson that this has
been a significant factor in the decline of Britain and that the U.S. should take-
heed lest it soon find itself in a similar position?

REsPoNsE OF GARY FROHMM

(1) and (2) The premise of these questions may be questioned. The long-run
forecasts of those who study economic developments carefully and in depth essen-
tially fall in a relatively narrow range and reach the same conclusion: During
the next decade the economy is expected to grow moderately at an average rate
of real GNP increase of approximately 3y2 to 4½2 percent per annum. Neither a
severe recession or a strong boom is predicted. Nor is a runaway inflation with
prices rising at double-digit rates or price stability (less than 3 percent inflation-
rates) anticipated. It always is possible to find soothsayers and casual theorists
and empiricists with views that differ markedly from the consensus of serious
forecasters. Unless the procedures used in arriving at predictions widely diver-
gent from the consensus can be validated, including evidence of accuracy of
previous predictions using such techniques, policymakers would be well advised'
to heavily discount or ignore extreme forecasts from their application. If concern
is great, probability analysis and decision theory can be used to devise strategies-
and policies to deal with possible, but unlikely, rare occurrences and extreme-
scenarios.

(3) and (4) The message that the Joint Economic Committee should transmit
to the Congress is that economic growth is affected by the socio-economic environ-
ment created by legislative actions and that growth impacts should be considered
in establishing environmental standards, regulatory conditions, tax rate
schedules, expenditure programs, and so forth. Furthermore, more research in
measuring such impacts is needed, and the Congress should furnish additional
support for this purpose.

(5) While non-economic factors affect growth, they are not necessarily non-*
quantifiable. Moreover, if these forces do impinge on growth, they must do so in
measurable fashion. Much discussion in this area has been amorphous. more-
idle speculation than findings based on persuasive and verifiable evidence. Models
can be constructed which take account of hypothetical impacts or supposedly-
non-quantifiable factors such as attitudes toward work, tastes for different pat-
terns of consumption and leisure, income redistribution preferences. et cetera.
Whether possible changes in such elements will occur, or if they do. will be suffl-
ciently strong and pervasive to significantly affect growth, remains to he de-
termined. Qualitative existence of social forces which impinge negatively on
growth need not necessarily lead to large quantitative impacts. It should also-
be remembered that there are forces pushing in the opposite direction.

(6) None of the above. Unless deliberately choked off, growth will occur as a
natural process arising from utility- and profit-seeking behavior of households-
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:and firms. It is incorrect to focus attention solely on economic growth, but it
also is wrong to treat growth of economic well-being as unimportant. The quality
-of life has material components, as well as aesthetic, philosophical, and other
-elements.

(7) If by management it is meant that strong and pervasive change in the
present social system is needed to guarantee growth, the answer is no. On the
other hand, some changes probably would be beneficial for helping to assure
growth and for more equitably distributing its fruits.

(8) As noted in my testimony and study paper, it is highly doubtful that
Forrester's thesis is valid. The economy of today is vastly different than that
of the 19th century and that of the 1930s. Automatic stabilizers and use of dis-
cretionary fiscal and monetary policy greatly dampened cyclical swings during
the past three decades. It is not inevitable or necessary for the United States to
suffer another depression. But, external shocks and errors in management of the

,economy could bring that about. Therefore, further development of knowledge
and tools to avoid or limit such occurrences should be given high priority.

(9) On the contrary, economists have broadened the vision of the public and
policymakers by their emphasis on developing sophisticated tools, such as multi-
-equation econometric models, for the analysis of economic problems and the
formulation of policies. This science of econometrics and matematical economics
is relatively new and its tools and their application are still quite imperfect. In
time, they will be improved and greater emphasis will be given to analysis of
broader issues than those of immediate concern. It is not surprising that primary
attention initially has been devoted to short-run problems like economic stabiliza-
tion. Political leaders typically emphasize dealing with the current situation
because this has the greatest payoff in terms of re-election and public image.
It is natural that economists pursuing policy studies have responded in kind. As
Stabilization issues are resolved, more emphasis and analytical efforts will be
given to the many facets of economic growth-supply, demand, demography,
income distribution, the quality of life, and so forth.

(10) Nations, like individuals, appear to go through life cycles. At early stages
growth is slow; it then accelerates as a high degree of development is reached,
-and then declines as its social and political institutions mature. Olson, I believe,
may have placed too much emphasis in ascribing the primary cause of the growth
-slowdown in *the last phase of the exercise of monopoly or political power by
strong vested interest groups. This probably is one of the factors in Britain's
-decline. For example, concentration of economic activity is higher and antitrust
enforcement and competition are weaker in Britain *than in the United States.
But, there are many other factors. For instance, an outmoded educational system
-and inappropriate fiscal, monetary, and exchange rate policies may have con-
*tributed significantly to Britain's postwar difficulties. As for the United States,
it is doubtful that it will find itself in a similar position during the foreseeable
future unless economic and social policies are badly misguided.

RESPONSE OF MIANCUR OLSON TO ADDITIONAL WRITTEN QUESTIONS POSED BY THE
COMMITTEE

CONGRESS OF THE UNITED STATES,
JOINT ECONOMIC COMMITTEE,

Washington, D.C., November 19, 1976.
Professor MANCUR OLSON,
Dept. of Economics, Tyidings Hall, 'University of Marvland, College Parl, Md.

DEAR PROFESSOR OLSON. On behalf of the Joint Economic Committee, I want to
thank you for your very helpful testimony at our recent hearings examining
issue related to U.S. ecoonmic growth over the next decade. Both your prepared
statement and your comments in the discussion period served as an important
supplement to your paper. All this material will be of considerable value to the
Committee in the coming weeks as it prepares its report on future U.S. ecoonmic
*growth prospects.

At the hearing, you were asked by Congressman Bolling if yon would be will-
ing to answer further questions in writing. We would appreciate your coopera-
tion in providing written answers to the questions appended to this letter.

The Committee would like to receive this information as soon as possible so
,that it may be used in the drafting of its report as well as being included in the
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hearing record. A full set of the hearings will be sent to you as soon as they have
been published.

Thank you and best wishes.
Sincerely,

JOHN R. STARK,
Executive Director.

Enclosures.

FOLLOW-UP QUESTIONS TO TESTIMONY AT ECONOMIC GROWTH HEARINGS

(1) How can leading thinkers such as those who have taken part in these hear-
ings, drawing from the same general data base, arrive at such widely differing
conclusions concerning the long-run future of the economy? Does it simply stem
friom different Gestalts or worldviews, thus making such forecasts or projections
much more subjective and value laden than most intellectuals would like to
admit?

(2) This leads to a very critical question: If it really is the person's world-
view that colors his or her research methodology and eventually results, then
isn't it true that there is not much hope for reaching any type of consensus as to
where the economy is headed? If this is true, then how can policymakers know
which study, which results or which forecasts they should rely on concerning
any given issue affecting longer-run economic growth?

(3) Let us move to the specific. The hearings have focused on the economic
growth prospects for the U.S. over the next decade, one of the most important
questions that can be considered. Yet wve have heard on the one hand that every-
thing looks good for the next ten years, while on the other we have heard that
the economic growth trip as we have known it is already over and what is even
more serious, that the growth rate in the longer run may have to become negative-
because of natural physical laws and processes. Yet, we have been told, that all
it takes is just slower ecoonmic growth, much less negative growth, to do great
service to the socio-economic system and be very costly in terms of its impact
on human lives. What can we conclude-what message can we as an economic
advisory Committee to the Congress send to the Congress concerning long-term
growth prospects?

(4) Finally, let us consider very basic specifics. When each panelist has
"looked into the future," they have seen different forces in our society which will
be sharing our rate and pattern of economic growth over the next decade.
Based on what you have seen, what are your one or two most fundamental
recommendations to the Congress on the actions that it should consider taking to
help shape the most optimal and beneficial economic growth path?

(5) Dr. Fromm foresees a continued improvement in the development of
models as predictors of long-run economic growth. In particular, he sees a
marriage between the best elements of econometric models and system dynamic
models with the final product more closely resembling econometric models. Do
you agree with this? Will these models in the future become much more useful
for policymaking?

(6) Dr. Harman presented three very interesting divergent pictures of eco-
nomic and social reality: (1) one in which continued economic growth is im-
perative, one in which it is considered improbable if not impossible and a third
in which economic growth becomes the wrong measure on which to focus atten-
tion in a changing societal context. Which of these three do you think most ac-
curately characterizes economic growth over the next decade?

(7) Dr. Harman claimed that the central unmet challenge that could bring
about a low-growth future is "our ability to democratically manage an inereas-
ingly large, complex, interconnected, industrialized social system." Would you
agree that the future course of economic growth in this country primarily depends
on management of the social system?

(8) Prof. Forrester presented an intriguing hypothesis in his paper-that long
term economic growth and the instability in the economy are caused by two
principal modes of economic behavior: the Kondratieff cycle. or long wave. and
the life cycle of economic development. If such cycles truly governed the system.
their importance to the U.S. at this period of time would be great. How do you
view such a hypothesis? Are such long cycles ultimately identifiable?

(9) Professors Allvine and Tarpley. who testified on November 9, challenged
economists to "leave the sophisticated and highly developed world where they
have dwelled the past 30 years" in order that they may help in solving the critical
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long-ru n problems which usually are on the supply side. Have economists been
"missing the boat" by shunning their political-economy roots for the world of
sophisticated, multi-equation econometric models? Do they need a new vision to-
really be able to help America grapple with its long term problems which may he
of a more serious nature then short run stabilization problems which receive
virtually all the attention?

(10) You say that if your argument is correct, there is a most disturbing "in-

ternal contradiction" in the evolution of the developed democracies. The contra--
diction is "between our desire for democratic stability and peace, on the one
hand, and our desire for realizing our fuul economic potential, on the other."
This is indeed a disturbing contradiction. Could you expand a bit on why you
think it does exist and what steps the U.S. may take to help resolve it?

UNIVERSITY OF MARYLAND,
DEPARTMENT OF EcoNOmics,

College Partl, a1d., Jannary 11, 1977.
Mr. JOHN R. STARK,

E.Tecutive Director, Joint Economic Committee, Congress of the United States,.
Washington, D.C.

DEAR MR. STARK. You asked for my answers to the questions in your letter. I
regret I haven't got answers to every question, but I have answered all of those
on which I can state my views in a brief yet precise fashion. The answers are on
the enclosed sheets.

Sincerely,
MANCUR OLSON.

Enclosures.

ANSWERS TO CERTAIN OF THE FOLLOW-UP QUESTIONS

(1) I believe that the differences of opinion among capable economists.
are not so great as this question implies. Often the dissenting views come from
men or women who have not specialized in economics, but whose distinction
grows out of achievements or controversies in other fields, and who may not
be aware of all of the research and data that are relevant to their conclusions
about the economy. Another factor is that economists naturally focus on un-
settled issues rather than on the many issues on which there is fairly general
agreement, on grounds that only the former will attract much interest or allow
much novelty. At the same time, journalists concerned about the newsworthi-
ness of views are sometimes likely to focus on those views that are most remark-
able or startling, and these need not be the most important. Thus the disagree-
ment among the experts on the economy is less than it sometimes seems to be.
Most good economists are very cautious about long term forecasts and are in
rough agreement about mnny policy alternatives that face our country today.

(2) Though the researcher's values and ideology do of course influence his
or her choice of problems, and sometimes even conclusions, this is for the reasons
set out in my answer to the prior question a less serious problem than is usually
supposed. Moreover, it is possible tho make better policy choices without know-
ing what the future will bring. Our physicians haven't any idea whether each
of us will get cancer or a heart attack during the next ten years, but that doesn't
mean that they don't know what they are talking about when they tell us not
to smoke. Similarly, the fact that no economist can know now whether there
will be a thermonuclear war, or the discovery of a cheap way of producing
energy by nuclear fusion, or even a collapse of investor confidence, in the next
generation, doesn't mean that we are wrong when we say that the law of com-
parative advantage will hold in the furture as well as the present, and that
restrictions on international trade can make sense only in narrow and rather
special circumstances.

(3) As one whose testimony was devoted to showing how the passage of time
in stable and democratic societies led to an accumulation of growth-repressing
organizations, I should have a special license to say that there is no basis for the
assertion that U.S. economic growth must or should end in the next decade.
There are some growth-reducing developments that are getting stronger over
time, only one of which I mentioned in my paper. But there are also some devel-
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opments taking place which are working to speed up growth rates. The historical
record of the developed countries shows that over the long run growth rates
have been speeding up rather than slowing down-they have been higher on
average since World 'War II than in any prior period of comparable length. So
the Joint Economic Committee can conclude that, though we can't know the
future or rule any of the logical possibilities out altogether, there is no evidence
now that economic growth will cease in the next decade.

(S) I'm sorry to have to say that I do not agree with Professor Forrester
on the overwhelming importance he attached to the alleged 50 year cycles in
economic development. Our economic statistics do not go back long enough to
justify any confident assertion that there is anything like a 50 year cycle; it is
entirely possible that chance alone could explain the intervals between the par-
ticular events to which Professor Forrester refers. Some of these events, like
the depression of the early thirties, clearly also grew at least in part out of
the uneven occurrence of major investment-inducing innovations and in part
out of the weaknesses of U.S. monetary policy and banking structures, to men-
tion only two casual factors. What reason is there to suppose that either of
these causes in turn grows out of forces that would insure a Kondrotieff cycle?

(10) I hope to do at least two years of further research on the idea outlined
in my preliminary (but I hope suggestive) testimony, and then to write up.the
results of that research at book length. The book that I ultimately hope to
produce should develop the idea at issue in a more formal or rigorous way,
relate this idea to the economic histories of the major developed democracies
since World War II and to the available statistical evidence, and set out a spe-
cific set of policy measures that would give a nation the best possible opportunity
to escape from the "internal contradiction" described in my testimony. I regret
that most of this further research has not yet been done and that this limits me
in answering the last of the questions you put before me.

There is one policy recommendation growing out of my testimony that can,
however, already be described with reasonable specificity. This is the recommen-
dation to deal with simultaneous inflation and unemployment that came up
briefly in response to the questions asked by the Members of the Joint Economic
Committee. Though I didn't have the opportunity to go Into it in my paper for
the Committee, one of the implications of my argument is that the problem of
simultaneous inflation and unemployment is one that Is getting worse as time
goes on in the developed democracies, and is (as the argument predicts) perhaps
most serious in Great Britain, the country with longest experience of stable
democracy and industrialization. The stronger common-interest organizations
with market power are, the greater the likelihood that some of them will obtain
wage or price levels in particular markets that won't allow these markets to
clear, even when the monetary and fiscal policies would otherwise be sufficient
to bring full employment. This is the sort of problem that prompted prior ad-
ministrations to use "guidelines" or mandatory price and wage controls. Though
it is often said that economists of the Chicago persuasion deny that there is a
problem of this nature, this assertion is not correct-the disagreements among
competent economists are often less great than they appear to be at first. In
Milton Friedman's terminology, this problem shows up as a determinant of
"the 'natural' rate of unemployment." In his terminology, the "institutional
arthritis" of which I write raises the "natural" rate of unemployment.

Guidelines and mandatory controls haven't worked very well, yet something
should be done to lower unemployment levels without generating great amounts
of inflation. The answer, I continue to believe. is to use taxes and subsidies to
give firms an incentive not to grant inflationary wage settlements. By making
wage increases above some "target" levels even more costly than they would
otherwise be, their extent and frequency will be reduced. Yet the system will
remain flexible, so that rapidly growing firms ean still pay higher wages to at-
tract needed workers. albeit at greater cost. The flexibility will not only keep
the system from interfering substantially with the allocation of resources, but
will also avoid the need for the "exceptions" that tend to destroy the credibility
of guidelines.

I have drawn on earlier proposals of other economists along these lines, and
adopted them to deal with a number of practical and political difficulties, in
memoranda I have prepared at the requests of some people concerned about
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what economic policies should be adopted in the near future. I would be happy
to share versions of these memoranda with anyone with a serious interest in
this type of proposal for bringing full employment without inflation.

RESPONSE OF W sLLIS W. HARMAN TO ADDITIONAL WRITTEN QUESTIONS POSED BY
THE CoMMIrrm

CONGRESS OF THE UNITED STATES,
JOINT EcONOMIc COMMITTEE,

Washington, D. C., November 19, 1976.
Dr. WILLIS W. HARMAN,
Center for the Study of Social Policy, Stanford Research Institute,
Menlo Park, Calif.

DEAR DR. HARMAN: On behalf of the Joint Economic Committee, I want to
thank you for your very helpful testimony at our recent hearings examining
issues related to U.S. economic growth over the next decade. Both your prepared
statement and your comments in the discussion period served as an important
supplement to your paper. All this material will be of considerable value to the
Committee in the coming weeks as it prepares its report on future U.S. economic
growth prospects.

At the hearing, you were asked by Congressman Bolling If you would be will-
ing to answer further questions in writing. We would appreciate your coopera-
tion in providing written answers to the questions appended to this letter.

The Committee would like to receive this information as soon as possible so
that it may be used in the drafting of its report as well as being included in the
hearing record. A full set of the hearings will be sent to you as soon as they have
been published.

Thank you and best wishes.
Sincerely,

JOHN R. STARK,
Executive Director.

Enclosures.

FOLLOW-UP QUESTIONS TO TESTIMONY AT ECONOMIc GROWTH HEARINGS

(1) How can leading thinkers such as those who have taken part in these hear-
ings, drawing from the same general data base, arrive at such widely differing
conclusions concerning the long-run future of the economy? Does it simply stem
from different Gestalts or worldviews, thus making such forecasts or projections
much more subjective and value laden than most intellectuals would like to
admit?

(2) This leads to a very critical question: If it really is the person's world-
view that colors his or her research methodology and eventually results, then
isn't it true that there is not much hope for reaching any type of consensus as to
where the economy is headed? If this is true, then how can policymakers know
which study, which results or which forecasts they should rely on concerning
any given issue affecting longer-run economic growth?

(3) Let us move to the specific. The hearings have focused on the economie
growth prospects for the U.S. over the next deeade, one of the most important
questions that can be considered. Yet we have heard on the one hand that every-
thing looks good for the next ten years, while on the other we have heard that
the economic growth trip as we have known it is already over and what is even
more serious, that the growth rate in the longer run may have to become nega-
tive because of natural physical laws and processes. Yet, we have been told, that
all it takes is just ta slower economic growth. much less negative growth. to do
great harm to the socio-economic system and be very costly in terms of its impact
on human lives. What can we conclude-what message can we as an economic
advisory Committee to the Congress send to the Congress concerning long-term
growth prospects?

(4) Finally, let us consider very basic specifics. When each panelist has "looked
into the future," they have seen different forces in our society which will be
shaping our rate and pattern of economic growth over the next decade. Based
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on what you have seen, what are your one or two most fundamental recommenda-
tions to the Congress on the actions that it should consider taking to help shape
the most optimal and beneficial economic growth path?

(5) Prof. Forrester presented an intriguing hypothesis in his paper-that long
term economic growth and the instability in the economy are caused by "two
principal modes of economic behavior: the Kondratieff cycle, or long wave, and
the life cycle of economic development. If such cycles truly governed the system,
their importance to the U.S. at this period of time would be great. How do you
view such a hypothesis? Are such long cycles ultimately identifiable?

(6) The central thesis of Olson's paper is that powerful common interest
organizations such as unions and trade associations granually accumulate monop-
oly and/or political power which tends to lower economic growth. First, do you
accept this thesis and if so, do you also agree with Olson that this has been a
significant factor in the decline of Britain and that the U.S. should take heed
lest it soon find itself in a similar position?

RESPONSE OF WILLIS W. HARMAN

(1) How can different thinkers, drawing from the same data base, arrive at
such widely differing conclusions concerning the lonf-run future of the economy?
Does it stem from different worldviews, thus making such forecasts or projec-
tions much more subjective and value-laden than most intellectuals would like
to admit?

The data base is ambiguous, as it is in all important human affairs. It does
not lead to a unique interpretation. Observers differ in the emphasis they attach
to the various data, in the relationships they take to be impotrant, and in the
overall patterns they perceive. The meaning of a collection of data is perceived
in a broader framework of understanding-in a worldview of some sort. Thus,
doctors, for example, observing the same symptoms may differ in their diagnosis,
because the totality of their experience has led them to perceive those data in
different appreciative frameworks.

After World War II a vast amount of data were gathered in Germany and
Japan, relating to the effectiveness of strategic bombing toward disrupting the
ability and destroying the will of a people to wage war. The data seemed to many
analysis to indicate that strategic bombing was remarkably ineffective in these
respects. Nevertheless, others held that the bombing was effective and conse-
quently a similar strategy was employed in Vietnam-where again it was sur-
prisingly ineffective in destroying the will of the North Vietnamese to wage
war.

More recently, the consensus of the experts was that an oil cartel could not
hold together effectively enough to raise crude oil prices to many times more
than the production cost. There was lots of data and past experience to argue
from; in the worldview of the experts, OPEC monopoly power simply wouldn't
hold together. As we know, the experts were wrong. When fundamental change
is taking place the recognized experts are particularly prone to perceiving with
a worldview that fits the past better than it fits the future.

In short, the perception of patterns in vast amounts of data relating to ex-
tremely complex affairs of social systems is always "subjective and value-laden"
because it is the product of the interaction of the data with a perceiving frame-
work which the observer brings to those data. In such areas as medical diagnosis
and jurisprudence we have had to learn ways of dealing with that ambiguity.
There are such ways.

(2). If it really is the person's worldview that colors his or her research and
results, then isn't it true that there is not much hope for reaching any type of
consesus as to where the economy is headed?

No. There is hope. The history of human knowledge is full of examples of
issues that were at one time a matter of perception within competing Gestalts
and later became resolved by empirical observation and testing in the open-
minder spirit of scientific inquiry. It once was a matter of perception whether
the sun revolves around the earth or vice-versa. It once was a matter of conflicting
perceptions of the data whether or not man evolved from lower organisms. The
existence of meteorites was offlcially denied, in the face of extensive evidence,
by a prestigious scientific body headed by the eminent Lavoisier; in their world-
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view "there are no stones in the skv to fall." The concept that unconscious
mental processes might exert a powerful influence over human behavior was once
a bitter ideological battleground; now there is more consensus, and the concept
influences social policy from education to treatment of criminals.

The issue at hand is whether economic growth (as conventionally measured)
can continue incdetinitely or whether drastically lowered growth will be forced-
by physical limitations or cultural attitude changes or a combination of the two.
What can we conclude, when equally qualified "experts" examine the data
through their individual perceptual filters and come up with such discrepant
forecasts?

We probably need to separate the central issue into two types of questions.
One set of questions centers around the physical limitations to growth and the
-capability of the economy to function under conditions of lowered growth. The
other set of questions focuses on changing cultural attitudes and political will.

Regarding the first type of question, the prospect for consensus is not too
-unfavorable. There is fairly good agreement that although ultimate constraints
to economic growth clearly exists, if there were the will to do so we would
continue growth for quite some time before the physical limitations bring a
complete impasse. Technological ingenuity in substitution and innovation has
overcome barriers many times in the past; we have to assume that it still has
vast untapped potentialities.

Regarding conceptual frameworks for understanding economic dynamics we
have to be far more humble. The record of attempts to forecast energy prices,
unemployment-inflation relationships, or almost any other vital economic vari-
able has been so miserable that we must conclude our present conceptions of
how the economy behaves are seriously inadequate. But here at least there is
consensus on how to proceed. Do the models of economic system behavior fit
reality? Do they allow us to predict and control? Obviously, they do not yet
to a satisfactory extent. But at a minimum we agree on the criteria for judging
scientific models and the procedures for improving them.

There is no serious disagreement about whether lowering the growth rate will
bring increased unemployment-at least temporarily-and decrease federal reve-
nues. The disagreements are much more about the implications of these conse-
quences, about how people and institutions will respond. And this moves us to
the second type of questions.

Are there indications of long-term changes in values, attitudes, and preferred
lifestyles which not only will change tolerance for the consequences of lowered
economic growth, but will actively conspire to bring it about? We now generally
recognize that the primary force behind the development of industrial capital-
ism was not the availability of resources nor exceptional ingenuity, but rather a
cultural change which supported the institutions of capitalism and, later, the
industrial revolution. This shift in beliefs, attitudes, and values we sometimes
refer to as the Protestant ethic, although that probably implies too simplistic
an image. Fundamental attitudes toward work, material progress, man's rela-
tionship to nature, and individual life goals departed sharply from what had
preceded, in the Middle Ages. This change made possible, or predetermined, the
development of Industrial institutions and revolutionary technological advance.

Thus, what is really at issue in the current growth debate is whether or not
we are witnessing a fundamental shift in beliefs, attitudes, and values which
will remove support from the consumption-and-growth ethic of modern indus-
trial civilization. This in turn will determine the viabilty of a lower-growth
future even possibly a future in which economic growth ceases to have its pres-
ent significance as a central indicator of society's "success."

Those who are interpreting the signs of the times as forecasting a fundamental
paradigm shift, a basic metamorphosis such as happens only rarely in history,
are including in their pictures a host of data that economists tend to consider
Irrelevant-data like the cultural reassessment of how much is enough, and what
kind of society is worth working toward, and even reassessment of the "scien-
tific" discounting of the spiritual nature of humankind. The situation here is
somewhat like the case where two doctors examine the same external signs and
one diagnoses "obesity" while the other, including a broader range of indicators,
pronounce "pregnancy." There are tests that can be carried out to see if those
additional data are accurately observed, and if they are relevant.

There is hope of consensus, then, because there are ways in which, through
open inquiry and humble exploratory attitude. reality models can be tested.
But the reconciliation of views has to be sought, not in disputes about the out-
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puts of esoteric economic models, but by carefully observing indicators of shifts
in attitudes, or reassessments of what is of ultimate value, of the changes that
are taking place in people's hearts and minds. Economics is only a particular
reflection of behaviors, which in turn reflect aspirations and motivations. If
and as predominant attitudes and values change, present economic formulations
will become even less accurate predictors of the future economic state.

(3) '"le have heard on the one hand that everything looks good for the next
ten years, while on the other we have heard that the economic growth trip is
over. We have been told that lowered growth Is necessary because of physical
limitations, yet we have been told that slower economic growth can do great
harm to the economic system and be very costly in terms of its impact on human
lives. What can we conclude concerning long-term growth prospects?

There are times when the most important conclusion is: We don't know, and
we had better admit we don't know and proceed to find out-meanwhile pro-
ceeding extremely cautiously to avoid closing out options we may need later.

We can ill afford to underestimate the critical importance of guessing right.
If the proponents of growth are perceiving clearly, then a drastic lowered-
growth policy could wreck the economy and deprive the nation of needed capa-
bilities in the future. On the other hand, If the limits-to-growth perception Is
accurate, continued high-growth policies could dangerously foreclose future
options.

Of one thing we are sure-human social systems are extremely flexible in the
long-term. Also, human societies in the past have been extremely diverse. There
Is no reason to suppose that a system with the characteristics this one presently
has-that is, with essentially materialistic goals and a strong dominance of
economic logic even over noneconomic issues-is the best suited to the future
situation. Neverthless, in.the shorter term any basic change-even one toward a
system that is ultimately more satisfactory-will bring a temporary deterioration
of functioning. .

With these observations as background, let me hazard a few conclusions that
might be appropriate for the Committee:

(a) The people will pay the urice of change (or of failure to change) -in un-
employment, reduced quality of life, and other suffering. Thus it is the people
who have to be the ultimate policymakers. They will make economic policy with
their votes, their buying habits, their wage demands, their protests, and possibly
their disruptive activities. There is a growing attitude that major economic policy
is too important to be left to economists; that sophisticated economic logic which
treats consumption as an unqualified benefit. and maximizes present return on
investment with inflated rates of discounting the future, obscures the common-
sense logic of carefully husbanding energy, mineral, and environmental resources
to maximize future options.

(b) Thus it is desirable to take steps to provide numerous neutral forums for.
and otherwise to encourage, open public dialogue on this critical growth issue.

(c) One important function of such forums would he to find out how people
respond when they have available to them the best and most complete informa-
tion obtainable about growth-related Issues. Ask them.

(d) From this open dialogue may come the will to take steps toward sensible-
and just austerity. in order to keep options open until the longer-term growth
picture clarifies. This austerity might include taking energy conservation really
seriously; eliminating unnecessary expenditures of fossil fuels and materials;
adopting an ethic of frugality and saving; combatting inflationary pressures by
cultural sanctions against the "quick ripoff," exorbitant executive salaries and
wage demands; taking serious steps toward income redistribution; simplifying
lifestyle. We have ample evidence to show that people will willingly accept a
great deal of austerity providing (1) the end is worthwhile in terms of significant
values. and (2) they perceive fairness in the way the burden is distributed.

(3) Through the above actions would be gained (1) additional time for the
picture to become more clear. and (2) development of political will to take
legislative or other actions when it becomes apparent these are desirable or
necessary.

(4) What are your one or two most fundamental recommendations to the
Congress on actions to help shape the most optimal and beneficial economic
growth path?

My answer to this follows from the argument just above:
(a) Take steps to provide the neutral forum and promote the public dialogue

on the growth issue;
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(b) Take steps to promote a just austerity to buy time and preserve options
(i.e., neither destroying the capability of the economy by too sudden a reduced-
growth policy, nor unnecessarily incurring the social costs of excessive economic
activity). This austerity cannot be mandated; the motivation for it has to grow
out of the dialogue. People are probably much more ready for it than the nation's
leaders seem to think-provided they are convinced that the need is real and
the burdens will be fairly shared.

(5) How do you view Professor Forrester's thesis of the system being governed
by long-term economic cycles?

Some people Interpret the phenomenon of catching cold as due to a virus;
others in terms of "lowered resistance" of the body's immunity system; others
In terms of basic emotional disturbances that brought about the lowered re-
sistance; others in terms of biorhythms. Professor Forrester is a man. I incline
toward the view that living and social systems are too complicated for any one
explanation to suffice. We obtain different insights from different "explanations"
(even when they appear contradictory). Forrester's rationale for these empirical
cyclical behaviors is convincing enough that I believe they must be taken seri-
ously as tendencies. That does not mean, of course, that when the societal
biorhythms augur ill there is nothing that can be done to ameliorate the fore-
casted outcome.

(6) Do you agree with Mancur Olson that monopoly power of powerful common
interest organizations such as unions and trade associations tend to lower
economic growth?

Probably so, and contribute to Inflation as well. But this is only one component
of a larger,picture. Power tends to accumulate. Power begets power; them as
has. gets. Every society has to have some Institutionalized ways of redistributing
power, or else the redistribution attempt is made disruptively in revolution.
Cultural forces in the direction of increasing decentralization and pluralism
appear to be strengthening, and these will act (possibly through legislation) to
limit the powers of big unions and trade associations-but for much broader
reason than that they tend to lower economic growth. In other words, this is
an interesting partial explanation for a complex phenomenon. I do not believe
the evidence Is sufficiently strong to recommend Olson's conclusion as the sole
basis for an action against these common Interest organizations.

Representative BOLLING. I understand that Professor Nathaniel
Masqs Professor Forrester's coauthor, is here. Tf he is, perhaps he
would come to the table and join us in the discussion.

There he is.
Now I can call on the members of the committee to begin the

discussion.
Congressman LONG.
Representative LONG. Thank you. Mr. Vice Chairman.
Professor Almon, to what do you attribute the decline in produc-

tivity up to the present date in your continuing predictions of even
more rapid decline in productivity?

Mr. ALMON. I have been puzzled to know to what to attribute it,
to be quite frank with you. We have tried capital investment, hoping
that we, might he able to attribute it to that. We have tried canital
labor ratios hoping we might be able to attribute it to that. We have
tried newness of the capital stock hoping that we might be able to
attribute it to that.

Representative LONG. Do you think it might be something that is
out of the conventional economic sphere. and that it might be some-
thinz comparable to whatMr. Olson was speakino of ?

Mr. ALMON. I think that has a great deal to do with it. I think that
it is not something which is easily measured in the ways which we
heave of measuring things. And in looking at the industries which
have slowed down a great deal, one can't help but notice the presence
,of protectionism and high degress of unionization.
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Representative LONG. Thank you very much. Professor.
Professor Olson, coming from the South, inlike Mr. Walker, the

price that you are suggesting that is necessary for increased growthl
is one that I am not willing to pay. But I do think that your thesis is
very interesting. I think it really bears a great deal of examination
and a great deal of thought.

I have never heard it put specifically in those terms. Ilow does it
relate, speaking philosophically and academically now, how does it
relate to Toynbee's views with respect to the history of civilizations
and their decline? Have you made any attempt to go back to the
decline of institutions with M1r. Toynbee and relate that to our modern
time and your own thesis with respect to what is happening to the
economic svstems in the developed countries?

Mr. OLSON. I haven't specifically looked at Tovnbee in this context..
But quite a number of years ago I did some reading in Toynbee, and
tried to relate it to my general framework of thought. There were a
couple of things in Toynbee that I could not find acceptable. One thing
was his emphasis on challenge and response, the idea being that if a
society has the right challenge, it responds in a constructive wav and
things go well, but if it has too little cliallenge or too much challenge,
things don't go so well. As you look at it a little more closely, you come
to find-this is slightly unfair, but not very unfair-that it is at least
partly true that he determines whether the challenge is of the right
size by whether there was a constructive response. I think that aspect
of Toynbee's work misleads us.

HIe waas also, I think, a little too emnhatic on the philocophical, eul-
tural and religious aspect. As T look at manv of the poor and1 undler-
developed countries that he looked at, I mean the European and Asian
societies before industrial times, such as the Roman Empire. I find that
a much more important consideration leading to the collapse of these
societies was that thev were too hiz for the transportation and com-
munications system of the time. For example, for ancient and earlv
medieval Europe. I have looked a bit at how much it cost to transport
grain, say. 100 miles. I have forgotten the exact numbers now, but I
think the cost was more than doubled if you transported it 100 miles-
on land. Thev didn't even have a horse collar at that time; when the
horse pulled a load he was choked off bv a belt around its neck. How
you could run a large empire indefinitely with this kind of primitive
transportation and communication is beyond me. And Po large empire
in fact has lasted in poor societies with primitive transportation and
communication systems.

So I would sav thatI think the Toyibee argument, while suggestie.
is wrong. mad that wve shouldn't be too quirck to relate collapses in an-
cient empires to modern problems. It may be that the evil for modern
society is that modern governments mav he able to last even when they
should collapse, rather than the problem of the Roman Empire that
collapses and produces chaos.

Representative LONG. Tlank vou very much! Mr. Olson.
MIr. Leontief, I have not had an opportunity to read your full study

that was made for the United Nations. I have read a number of press
reviews in both magazines and newspapers on it. And I find it ex--
tremely interesting. I would hope that I will be able here in the next.
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week or two to spend some more time on it, because as I say, I find it
very challenging and very interesting.

If Air. Olson's thesis with respect to the difficulties faced bv the in-
dustrialized countries resulting from the development of special inter-
est groups and the other institutions becoming inefficient-and that is
a simplification of his thesis, and I recognize that it is-but if there is a
validity to this thesis, what effect would that have. and to what extent
did your group concern itself with the possibility of that in the study
that you made, and to what degree do you subscribe to this as being
perhaps one of the reasons for the current economic situation that we
find ourselves in the world todav?

Mr. LEONTI-EF. SMr. Olson's argument I think is correct, that if yon
have many groups, each of which tries to use whatever power it has to
advance its own interest-it is essentially an argument about mo-
nopoly, if you have a monopoly you can improve your position, and in
this case you have many monopolies or oligopolies.

My feeling is that our reaction in this countrv forbade monopolies.
We have antitrust legislation. I am very skeptical that you can by for-
bidding them. reconstruct again a perfectly competitive situation. Of
course, with the technology and the organization of the modern world
you just cannot say. let's have millions of producers competing with
each other. You cannot increase the number of businesses too much.

My feeling is, the answer to this is organization. This is a matter of
fact the reason why I argue both in public and in private, let's sit to-
gether and figure out how to go about it. As somebody indicated. I
think, inflation results from labor asking for higher and higher wages,
and they will not give up and just keep quiet. They say, we want a
piece of the action, show us how it will be, let's sit down and make a
blueprint. As a matter of fact. I go so far as to say, when we get to-
gether with the head of the department as coordinator, what we do is
keep out of each other's hair. You don't mind my business and I don't
mind your business. But this does not solve the problem. Because what
I do in one department whether I know it or not will affect this busi-
ness. And consequently all of us get together and develop common
agreement and action. But in order to have agreement and action. you
must know how the action will affect the situation, because that is what
it is all about. So I think when you come back again you have to haze
some system, you have to have some kind of organization and an
analysis which will show how certain actions of corporations will
affect it. what they will bring about.

The same, I think, on an international basis. As a matter of fact now,
the reaction from the point, of view of less-developed countries in my
study, which says that the situation is very serious, was very good. It
did not say, all right, everybody must hell) us, just an aggressive atti-
tude. It just said, give us the facts, and let's see if it can be done. Mty
feeling is. the best way of fighting adverse relationships is to get to-
gether and not just talk. but to have some kind of a blueprint. see what
will happen if you do this or that. Because developing some kind of
blueprint will result in an agreement not to interfere, but actually will
interfere. This is about what I could see.

Representative BOLIENG. Could I interrupt long enough to say that
if other members of the panel feel moved to comment, I would like
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them to indicate their interest. We do want to generate a discussion,
not just a formalized question and answer session.

Representative LONG. Thank you.
Representative BOLLING. I would like to comment, before I call on

Congressman Hamilton, on an important matter that Professor Leon-
tief talks about in terms of avoiding a purely adversary approach. Mr.
Walker also discussed it. The reference is to one of two different ways
to legislate. There are some committees that come out with a report. for
the majority, and then a report for the minority. And they are com-
pletely in conflict with each other. Normally, there are committees
that have a great deal of trouble in getting a majority to support either
position. They have a great many difficulties on the floor of the House.

On the other hand, there are committees that do an entirely different
kind of job. They do not compromise away their differences, they
harmonize their differences. Sometimes they can, but sometimes there
are issues that cannot be dealt with in this fashion. It seems to me that
the democratic process requires the attempt to harmonize, and if that
is impossible, then as a last resort you come in with an adversary
situation.

So I would suspect that the problems that we are talking about in
terms of the real world of the United States and the world as a whole
are not unlike the ones that we face legislatively in the House, and I
am sure in the Senate.

Congressman Hamilton.
Representative HAMILTON. Thank you, Mr. Vice Chairman.
It has been a fascinating morning. The question that runs through

my mind as I listen to all of the various statements is, what kind of
steps should we be taking in the Congress now to encourage long-term
economic growth. As I run down the statements that were made this
morning, I must say I am puzzled as to what steps we ought to be
taking. I was not here for Professor Forrester's statement, but I did
have a chance to look it over. And with his emphasis on long-term
cycles, the question that occurs to me is, What does the Congress do
about long-term cycles, if anything?

Professor Olson talks about the institutions being the problem. If
that analysis is correct, what can we do about that in Congress? Or
can't we do anything about it? Do we just give up and say we can't do
anything?

Mr. Harman's analysis was a noneconomic approach, but it inter-
ested me greatly. What you really seem to be calling for is a change of
life style; you at least suggested that in your paper. You looked upon
it as a systemic problem, not an economic problem. If it is that funda-
mental and basic. then there is just not an awful lot in Congress that
we can do, it seems to me, to encourage or to develop long-term eco-
nomic growth.

Mr. Walker, who has an appreciation of the immediate problems
that confront the politicians, made some specific suggestions. But my
question. Mr. Vice Chairman, after this rambling around, is what
policies do these gentlemen recommend for us, not in terms. perhaps,
of immediate and favorable economic developments for 1976 or 1977,
but what are they suggesting that we do in 1977 for the long term?

Representative BOLLING. Professor Forrester.
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Mr. FoRREsTER. Congressman Hamilton has asked a most impor-
tant question. If I understood the question, he is not asking, what do
we do about the economy right now. Instead, how do we come to under-
stand the economy better so that issues can be addressed not piecemeal
but in terms of their interrelatedness.

I am struck in this morning's discussions by a very fundamental
unity in what has been said. To be sure, there are substantial differ-
ences in what people expect to happen in the near future. But there is
aceptance that we don't really understand what is going on, there is
no consensus about what the nature of the economy is. There is also
a fairly substantial agreement around the table that modeling is going
to be necessary and useful, although, when you go beyond that point,
there is disagreement as to what kind of modeling, and to what ob-
jective it be addressed.

The country has a precedent for unanswerable questions about how
to proceed. I call your attention to the way we have handled tech-
nological uncertainties in the military arena for the last 20 or 30 years.
When we have perceived a major military threat we accept it as a
challenge, and we harness resources to deal with it. If there is dis-
agreement about how to proceed, we strongly back a number of
competitive and different approaches until the outcome can be
demonstrated. Among the different views on modeling that have been
mentioned, there will be no resolution by sitting here and debating,
anymore than there can be a resolution of a debate about defense
systems without building several prototypes and running competitive
tests. Alternatives must be carried beyond the talking stage if they
are. to be evaluated.

It seems to me that the present threat to the country is more internal
than it is external. The country is more in danger from social and
economic stresses than it is from invasion. We ought to be treating
internal threats like we treat military threats. We should think of
addressing issues of social and economic change with levels of re-
search that show the same concern and vigor as spending on defense.
The amount need not be nearly as high but should not be negligible
by comparison. If Congress were to set up several different, competi-
tive, well-backed approaches to social and economic problems, prob-
ably five or six fundamentally different approaches would emerge. One
should think in terms of $5 million for each approach per year for up
to 10 years. I think such parallel approaches would lead to objective
results on which ones are effective. The uncertainties will not be re-
solved if we say we must have the answer this year and cannot take
time to get a demonstrated answer. If we cannot afford to lay a
foundation, then 10 years from now we will be in the same situation,
we will still not have a basis for answering questions.

Uncertainties are more severe in social and economic issues than
in technology. But, 30 years ago the differences of opinion in tech-
nologv would have been just as debatable. Answers will not come from
just writing papers. There must be a large amount of work. And dif-
ferent approaches must be followed until results tell the storv and
not promises. The cost is trivial compared to importance of the is-
sues before the country. But the proposed budget of some $25 million
per year is tremendously larger than now being focused on such
matters.

91-492-77-7
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Representative BOLLING. Mir. Olson.
Mir. OLSON. Mr. Vice Chairman, I very much agree with Mr. For-

rester that we need more research, including the type of research he
has in mind.

At the same time it sems to me that in the Congress you ought to
treat a professor or researcher who advocates more research, and es-
pecially more research in the line in which he is particularly qualified,
as rather like the admiral who sees growth from the Soviet Navy. That
is to say, we all have an interest in the expansion of this industry.

Representative BOLLING. Certainly you have much less consideration
at this point than the admiral has.

Mr. OLSON. Thank you, sir.
Now. I would like to respond to Congressman Hamilton's question

not only by saying we need more research, as I believe we do, but
also bv trving to talk about one problem out of many that it seems to
me could be dealt with. And that is the problem of how we could
stimulate more demand through our monetary and fiscal policies
without getting the increase in the rate of inflation that most of us
would like to avoid.

If my argument is correct. and we have strong organizations in our
economy, including strong labor organizations. then one of the things
we need to be alert to is the possibility that, for example, strong unions
would demand wage increases, which wage increases in a period of
full employment would ultimately lead to price rises and a higher rate
of inflation than we would be willing to accommodate.

Now, it isn't in my mind a realistic or helpful suggestion to say that,
well, that means you should destroy the unions or something like that.
That wouldn't happen, and in my judgment indeed it shouldn't hap-
pen. But one can ask whether one can put forth legislation that would
have the effect of preventing any large number of highly inflationary
high-wage increases, yet let the organizations and institutions in the
societv continue to function. Let the union leaders continue to pound
the table as hard as they can, because that is their job, that is what
thev must do if they are going to do justice by their clients.

So one could imagine a tax on the profits of large corporations,
which tax would only come into effect if that corporation granted a
wage increase above some guideline or target level, only an infla-
tionary one.

This is not an original suggestion with me, I might add; it has come
from other people before. But I think it hasn't been adequately
explained.

The effect of this would be that the union leader who was an ex-
tremely good bargainer, would still get more for his people than the
less able union leader.

No important class of the population would be left unemployed the
way union leaders are left unemployed-I mean unemployed in terms
of their function-if there are rigid controls. No group would be asked
to give up its normal activity the way union leaders are asked to give
un their normal activity if they are told to exercise restraint. That is
like telling a Congressman not to represent his particular constituency
in the interest of some larger national goal.
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So by using the tax system we can let the organizations continue to
function, but have them function in a way that is more desirable in
terms of our interest and price stability and full employment.

Thank you.
Representative BOLLING. Air. Harman.
Mr. HARMAN. I would like to make just two very brief comments

in response to your question, Congressman Hamilton.
One has to do with the question that you asked more specifically.

What steps can the Congress take to encourage long-term economic
growth? I don't think it is just because I come from California that I
believe there are some voters out there that don't think that is neces-
sarily the right way to phrase the question. But in general the im-
portance of raising this question of interpretation as I did is that the
crucial determination depends upon the alternatives that we look at.
If we look with a particular framework, we will see a certain set of
available alternatives; with a different interpretation we expand the
range of alternatives examined.

Let me go from there to talk about the model. I think there is an im-
portant issue here in that perhaps the modelers are at this point tend-
ing to move in the wrong direction. This statement is in no wav to
disparage the results that we have already gotten and the tremendous
amount of work that has been done here.

But it is clear that some significant aspects of the situations being
modeled are not ordinary quantifiable economic variables.

Now, there are two approaches to this. One is the tendency that I
see prevalent, which is to try to quantify everything and get it into the
model of the sort that we are presently using. This implicitly leads
us to a view of the future that is like the past. only there is more of
it. It limits the kinds of alternatives that you look at. Perhaps what
we really need is somethingr in a quite different direction, which is to
take the clearly nonquantifiable aspects of the society, its goals and
where it is headed-and handle those in a conceptual framework that
is very different. As Mr. Leontief said, the purpose of a model is to be
a. framework within which you put information. If some of that in-
formation is distorted when we quantify it, then what we need to do
is to carry along two complementary kinds of models, not try to
squeeze everything in the one computer model.

Representative BOLLING. Mr. Leontief.
Mr. LEONTTIEF. I think that the improvement would be achieved by

introducing some little gimmick, some kind of a tax which will let
the thing operate right. I think the approach you will have to take
in order to get anywhere would be indeed to explore alternative de-
velopmental paths which you could follow, concrete paths, not just
say. we should have some regulator which will bring it about auto-
matically. It is not a problem of developing an automatic mechanism
which will bring it about, let us explore where we can go. We know
our technologies, our respective technologies, the way the consumers
behave. But it should not be deterministic. Government is big enough
to influence the situation, but not by command, and not by putting
as some people do all the burden on the monetary manipulation. We
use too much on the choke, and now are waiting until the carburetor
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gets clean. We have got to open the hood and look under the hood in
considerable detail, sector by sector, in this total relationship, and
then trv to make alternative scenarios, and not rely on possibility,
make alternative scenarios. Each of them must be feasible. Too many
promises are just not feasible. This is an entirely possible assign-
ment to see, where would we be 5 or 6 years, and alternatives. We
check onur resources and our tax system, and then being a democracy,
let us choose, possible compromising. But a compromise must not
mean that we combine something that is not combinable.

In other words, I hate the word planning, but what I mean is,
analyze alternative perspectives.

And then by the way, once we choose a perspective, let us use all
instruments of the Government that we have to achieve that, tax
policy, Government expenditures, fiscal policy, everything. I would
not be so terribly choosy as to what we use, provided I know where
we want -to get. Instead of being very elegant. I use only one instru-
ment to take us where we want to get. And I -think this is terribly
important. What can an ordinary person say ? It is for the specialists.
But 'if you just do it such and such a way employment will increase.
And encouraging investment of business, possibly sometimes by sub-
sidies. This would be my view of what the choke should do.

Representative BOLLING. Mr. Almon.
Mr. ALMON. In replying to Congressman Hamilton's question, I

would like first of all to mention again what I said to Congressman
Long, namely, the role of protectionism. In looking down our list
of industries where there is a particularly low growth rate, you find
protection from foreign competition. You observe it, for example,
in apparel. It may be that apparel just cannot be adopted to modern
technology. But in any event you also become very aware of the ex-
tent of protectionism whenever you import a suit from Hong Kong,
and you have to go to the post office and shell out $35 or so to get the
suit. Likewise in the steel industry.

We know that there are restrictions on steel imports, and then you
see a 1 percent rate of growth of productivity in the steel industry,
and you wonder if there isn't some connection between the two. And
so on. You can look down the list of industries which are protected and
which are apparently enjoying that protection by not increasing their
productivity. I think this is an aspect of Mr. Olson's argument.

Congressman Long asked me what I thought were the fundamental
causes of the low rate in productivity. I realized later that my thought
was rumngin along capital and labor lines, and I really ought to tell
von a little bit more of what I have, in my noneconomist hours, felt to
be the causes. As a teacher I have not been able to fail to observe that
students coming into the colleges today seem to have less imagination,
and less capability of solving simple problems than they did some
years back. And you have perhaps seen statistics on the decline in the
performance of high school graduates on reading tests, for example.

Now, productivity in the industry comes from creative imagination
and from know-how and will that gets imagination translated into a
way to produce things.

I am not convinced that our public school system is doing all that it
could be doing to promote productivity, to promote creativity. When I
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have talked to public schoolteachers about the problems which they
have, if you can get them to drop their guard and tell you what the
problems are, you see that they are having that kind of problem. When
they talk about what they are doing, I don't find very much that they
are doing about it.

If you talk to private schoolteachers, independent schoolteachers,
you can find lots of things being done to foster creativity.

Now, I think that our present educational system constitutes pro-
tectionism for State run schools, and that they have a monopoly, an
established monopoly, they get support from the State. The independ-
ent schools don't. I realize that what I am talking about is political
dynamite. But I can't help but tell you, if you ask me, that I think that
a lot of the problem of productivity slowdown comes from a mecha-
nized education. And we need to get away from it. I think the way to
get away from it is through competition in education.

Representative BOLUNG. Professor Fromm.
Mr. FROMm. Perhaps the answer to the productivity slowdown is the

effect of noneconomic factors. One could name many more potential
causes. But, Professor Leontief's caveat that one wants to be careful
about spurious relations should be taken into account. With trends you
can explain almost anything in that fashion.

I would like to point out to the committee that in my paper I did
cite a study by an interagency task force, a U.S. Government task
force, on U.S. productivity that is now going on which has not as yet
been released. It, of course, focuses on economic factors. But it is able
to explain the slowdown in productivity over the last 5 years by a
slowdown in the capital-labor ratio, investment per worker as Mr.
Walker put it, and also due to, in part, the unusually large number of
young workers who came into the labor force.

It is clear that young workers-and it does not have to be a question
of motivation or education-have less experience than people who
have been in the labor force for some time. As they become a larger
proportion of the work force, it would be expected, naturally, that the
productivity of the entire work force, on average, would be somewhat
lower. As these factors are reversed, which is the anticipation in the
years ahead, then we should see a pickup in productivity.

If I may continue on one personal note, Professor Almon took issue
with me on the impact of environmental controls. I did not say in my
paper, at any point, that investment in pollution control equipment
would lower productivity. What I did say, and I quote. is "Environ-
mental regulations may have forced production cutbacks and modifica-
tions of procedures and equipment which might then adversely have
affected output, and by implication, productivity."

Representative BoLLING. Mr. Walker. and then I want to recognize
Conzressman Rousselot.

Mr. WALIKER. I will be very brief.
In answering your question, Congressman Hamilton. you suagest a

rather long legislative agenda. Just let me hit a couple of high spots
verv quickly.

I do want to comment on Professor Olson's tax on profit. No, it is
not a new idea. It was considered in the Treasurv when I was there. I
am not enamored of it. I think if we can establish good stabilization
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policies and balance between consumption and investment, your labor
problems will pretty well take care of themselves. Labor has showAi a
great deal of restraint lately.

Professor Almon says we have got to look at the whole thing and I
agree, look at all the moving parts. And there are a few things that
stick out like a sore thumb that I think you should pay attention to. As
to a tax cut for stabilization purposes at this moment I am against it.
I want to see more data. But I do think there is a very strong case for
promoting capital formation through reducing taxes on investment. I
think our tax system is biased in favor of consumption and against in-
vestment. I think more and more of the Members of Congress are
recognizing that. I think the special task force of the Ways and Means
Committee under Mr. Ullman will be coming forth with positive
recommendations, first to reduce the double taxation of corporate
dividends. I would hope that we can also move in the capital recovery
areas-depreciation-closer to the rapid recovery that prevails in
foreign countries.

I am relatively optimistic on this score. Some of the polls have sur-
veys that I have seen giving views of Members of Congress are very
encouraging about the recognition of this need.

So I would advocate broad tax cuts in the investor sector whether
it is part of a general tax cut or not. Let the market allocate that in
general. But then you have got to be more specific.

Let me take just one example-and this gets into energy. Geother-
mal development is not doing to solve our energy problem. But it is
going to be very valuable out in your part of the country, Congress-
man Rousselot. because I am told it could provide up to 8 percent of
the need in California. But geothermal is not developing as it should.
because right at the moment it is not competitive vis-a-vis strip-mined
coal that is shipped in. Some simple changes in the tax law to allow for
depletion will trim the cost in the geothermal area and could help
promote its development.

In the energy area-you have heard this from economists from time
to time who say, if Congress would let price do its work in terms of
stimulating competition, it would go a long way toward solving some
of our problems. But that alone will not solve problems. I don't think
Von are going to get the investment and work done in uranium en-
richment or in synfuels. without some Government backing. And that
did not get through the last Congress.

Finally, with respect to the railroad area, there is another sore
thumb that sticks out, the need to rebuild the roadbeds. I think you
should give serious attention to the creation of a 1970 model Civilian
Conservation Corps, and get some of these young people out of the
cities and out in the country in a half work, half study program. The
work could be not just the railroads but other things. There are diffi-
culties. But that is the verv sort of thing that the leadership of our
new President and our leaders in Congress should really home in on.

Representative BOLLING. Thank you.
Congressman Rousselot.
Representative ROUSSELOT. Thank you, Mr. Vice Chairman.
I am really tempted to dive in so many areas here that have been

discussed andi I am really terribly disappointed-of course we junior
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members on the committee feel this w-ay, by the time it gets our turn so
much of the opportunity has passed, because we are pressed by time-
there are so many things that each of you have brought out that really
need further discussion. For that we are terribly grateful. And I know
that a lot of our nonpresent members would be also tempted to jump in
with each of you and probably have an hour discussion with each one
of you, because You have really brought up so many things.

First, on this whole subject of models. In the House Budget Com-
mittee. we rely very extensively on models. And you say we need more
facts. And that triggers more questions than it answers. I would really
like to get into that with you extensively. I am sorry that we can't.

So I will move into another area.
M/Ir. Almon, you talked about education. We spent an awful lot of

money on education here, and have told ourselves that we improved
the quality of education. And you now come up with a very challeng-
ing thought about what we have really done in the field of education
as it relates to the test scores and other things, and entering the labor
market. Many of those young people don't have the creativity develop-
ment that maybe they need. That is every bit as important as the capa-
bility to do a given job. It is tremendously challenging. And that trig-
gers all sorts of questions that I am sure we would all like to get into.

I would like to refer to something that intrigued me tremendously,
and I have tried to dig into it a little more. Three academic theorists
called Lucas, Wallace, and Sargent come up, according to Business
'Week, with a new theory called rational expectations. Those of you
who were here yesterday will remember I brought it up. It is a terribly
challenging idea to me in many respects, because it relates to long-
term policy planning.

Let me just quickly state it as they have said in Business Week. It
says that this new theory of rational expectation says that in economic
policy "Systematic policy changes can do little to increase employ-
nient and output because the public, that is individuals and institu-
tions, take actions that offset the changes before we employ policies.
Therefore, the most appropriate policy, maintains its proponents,"
state these three gentlemen and-"is that steady money growth and
balanced budgets really become more important policies to us."

And then to summarize another part of it, they say that we, the
policyinmakers especially at the Federal level, go wrong because they
make decisions that fail to incorporate the fact that the public had
already formed expectations about what the policy is going to be, and
have already acted on these expectations.

One thing, that was commented on yesterday was, for instance, Pres-
ident Ford's statement that he would clearly not have wage and price
controls. Governor Carter. now President-elect, has said we may. And
therefore the whole marketplace adjusted to that immediately in anici-
pation. And since we have also come to distrust our Government
rather substantially, even though Governor Carter will say over and
over again he will not have wage and price controls. President Nixon
said he could use the power to do it, and Congress as a whole gave it to
him and he used it anyway.

What are your comments, those of you who have studied this new
theorv? Is it real, or live, or good, or bad, or what? Or have you
thought about it enough to comment?
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Mr. FROMM. I am afraid you could have an argument with a large
number of economists from many different points of view.

Representative IROESSELOT. I like those challenges.
Mr. FROMAT. One of the difficulties is that I believe all economists

would say that expectations are terribly important, that they influence
how people act. In the present, people's expectations are based on what
they perceive the future to be, in part, and in part on what has hap-
pened in the past. On the other hand, it is going a bit too far, many
economists would say, that simply because of the existence of expecta-
tions, policy makes no difference. They would deny that policy cannot
counteract certain events that are likely to occur in the future simply
because there have been widespread expectations that those events will
in fact occur, or alternatively, that policy already has been discounted
and, therefore, no matter what the Government does, a recession, for
example, would come about in any event. This to me, as Charles
Schultze put it in another forum some months ago, is the "irrational
use of rational expectations." Policy can make a difference, and we
should not simply, because of the existence of expectations, say that the
only thing that the Nation can, or should do, is to pursue a steady state
course for monetary policy, fiscal policy, and so forth.

Representative BOLLING. Mr. Forrester.
Mr. FORRESTER. Our work suggests a grain of truth in the viewpoint

you quote, but I would say for quite different reasons than stated from
the irrational expectations viewpoint.

Social systems are highly internally self-regulating. Even if a set
of policies are consistently followed at a large number of points in the
system, the system is still capable of counteracting and defeating a
policy change. This would be a pessimistic conclusion, except that in
general there are high leverage policy points in the systems. And if
one operates through those high leverage policy points, a change radi-
ates through the system. But the high-leverage policies are usually
very different from the policies through which government usually
tries to act. People are conditioned since childhood to expect that cause
and effect are closely related in time and space. If one burns his finger
on a hot stove, he burns it now, and he burns it here. Cause and effect
are very clearly related one to the other. However, as one goes to more
complicated systems cause and effect can be very distantly related in
both time and space. Causes may go back into far distant history, and
come from sectors of the economy very different from where the symp-
toms appear.

Now, that itself would be misleading. But the system is in many
ways even more devious. One will usually find in a system exactly what
he is looking for in terms of apparent cause and effect being closely
related to one another. One will find in the vicinity of a symptom
something that is going on that seems to be a cause and is related in
time and space. But in fact, the apparent causes are apt to be coin-
ci dent symptoms. One is looking at two things that happen to be going
on together and the cause for both are elsewhere.

When one moves into a system and addresses a pseudo-cause-effect
relationship, the policies fail. I believe this process of addressing

symptoms rather than causes characterizes a large number of failing
policies in corporations and Government. It is the nature of systems of
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which we are a part that our attention is attracted to places of low
leverage. The system is capable of defeating policies, not, I believe,
through an instantaneous recognition by individuals of what the con-
sequences are, but from the dynamic structure of the system in the
circumstances where people continue to follow their own policies, but
the structure of the system is the thing that defeats the effects.

Representative RouSSELor. Why do you suppose we hold onto our
failures so long?

Mr. FoRRESTER. One often sees a situation in a corporation where
there is a widely recognized difficulty; it is known inside the corpora-
tion, it is kinown in the financial district, it is discussed in the press.
The difficulty may be loss of market share, it may be high instability of
employment, or low profitability. These are big symptoms, everybody
knows about them. One can go into such an organization and talk to
people about what they are doing. One finds that Mr. A sees policies
and structure in a certain way, and Mr. B sees them in the same way.
A study will conclude that each person is seeing the nature of the sys-
tem in the correct way. You don't need a psychiatrist's interview to
know what each person is 'doing. He is doing what he says he is doing.
And all are working to their best ability to solve the great problem.
What they don't realize is that when a system dynamicist takes exactly
the policies they have described, and put that policy structure together
into a computer simulation model, the mode] will generate the same
difficulties the company is in. In other words, the very policies the
managers are following are producing the trouble.

Now, if the managers believe their policies will solve the problem,
and they are not able to perceive the policies are making the problem,
then the greater the difficulty the harder each person tries to apply
his Dresumed solution. A downward spiral results that, unless checked,
leads to the extinction of the organization. You will find self-destruc-
tive policies in most corporations that have gotten into deep difficulty.

I believe that many laws and programs that the country has engaged
in during the last 20 to 30 years are in the category of actions that
make the problems worse. We are probably on the verge of making
matters worse in unemployment-inflation dimension. We become
trapued in a characteristic that couples the nature of the system to the
psychology of people and to the inability of the human mind to per-
ceive what complex variations over time are doing.

Mr. FnoMnkr. One might second that with regard to the economy. If
vou sav a steady state path is a good strategy, if you pursue a weak
steady state path. then you have a weak economy, and you clearly
leave yourself open to whatever shock comes along, which could
ereate a marked downturn. The question of instituting a tax cut now
mertains exactlv to this type of situation, which is what the economy
has experienced over the last 3 to 6 months.

Government expenditures have been lower than was programed.
there has been a weakening of consumer expenditures, we mav be
confronted with an OPEC price increase later this year, there will be
some increases in social security taxes in 1977, and investment demand
has been weakl. As some analysts look at this situation, the economy
now stands at a point where there is a danger of slippinq back into
the recession from which it has just come. The question is, What shoul d
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we do? The answer, for the viewpoint of rational expectations as
you have given the hypothesis, is to do nothing, just stay on the pathi
that we are on. I cannot, for one, buy that kind of a strategy. I think
that if we are to pursue

Representative RouSSELOT. I don't think I said stay on the path we
are on, it is a steady money growth and balanced budget.

Air. FROmm. It is clear that if we move to a balanced budget now,
we would throw the economy into a tailspin that would curl your
hair.

Representative ROUSSELOT. That is the theory that has always
existed.

Professor Almon.
Mr. AL-MON. I was going to say that I think his case is best relative

to the investment tax credit as an on-and-off countercyclical measure.
If business expects the tax credit to come as the economy goes down,
then they will wait for it to go down. That is the best case that they
have. On the other hand, the case against tax rebates seems to me to be
much less good. I dont think that my wife is likely to actually spend
the rebate until it arrives.

Air. LEoNTIEF. My feeling is that we have a kind of a general idea,
we don't demonstrate anything, it is like never being able to catch a
chicken in a yard, because you chase it and it runs in another place.
I am sure You can catch it. It takes a little more running and careful
planning of the running. I think people might try to. but there is no
general law that any action can always be defeated. So it is not enough.
They have to prove that all actions which can be taken except a bal-
anced budget will be defeated. It is like trying to find a new argument
for old medicine.

Mr. FROMA. Could I interject one more point.
A balanced budget policy is exactly what was attempted in the

1.930's. It is clear to most economists that this greatly exacerbated that
downturn, and produced a 25-percent unemployment rate in 1932.

Representative BOLLING. Mr. Walker.
Mr. WALKER. I would like to make a couple of observations.
I happen to agree with the basic policy of relatively steady monetary

growth. And I would actually prefer to follow the right nath to get-
ting an actual surplus for the Federal Government, the Government
therefore being a net supplier of funds in credit markets. But not the
day after tomorrow. That would be kind of tough.

The other point I would make has to do with what may be irrational
expectations. I had quite a debate over the weekend with one of the
senior economists from one of the Budget Committees. He was arguing
that a tax cut that would increase the deficit $10, $15, or $20 billion
and should not be of any great concern to people in financial markets.
He argues. as do many economists, that there is plentv of slack in
factor markets to absorb the impact without more inflation.

And I said, well, I happen to think you are wrong substantively,
but it doesn't make any difference whether you are. The people in
the financial markets-people who control the flow of tremendous
amounts of funds-are very nervous. So without saving who is right
or wrong on that, and it may be irrational, that approach in January
could really put us back in the soup. Interest rates could shoot through
the roof.
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Representative BOLLiNG. I think this is the time for us to recess, and
I want to thank you all not only for your very real contributions in
papers and for your presence here, but also for your patience.

I would like to add this as a final comment of my own. Once upon
a time I undertook the task as the chairman of a subcommittee of this
committee, the Joint Economic Committee, on economic statistics. I
did it only to try to develop some lobbies on the south side that would
encourage Congress to spend more money on the raw material of the
decisions that we make, economic statistics.

I suspect that what I have been hearing today, the common threat to
everything that I have heard, is that it would be well if Congress and
the Federal Government would systematically apply more resources
to the use of the human mind to solve problems. I think that is one of
the areas where we don't really concentrate our best efforts. I also
think that that would reconcile all the arguments and differences, be-
cause I think we would all agree to that.

I would also like to announce that when the hearing concludes,
copies of the first volume of the growth study series which the JEC
has released will be available. Professor Leontief's statement will be
available. That volume I just mentioned contains the papers by Pro-
fessor Olson and by Mr. Harman among others.

I thank you. The committee stands recessed until November 16 at
2 p.m.

[Whereupon, at 12:40 p.m., the committee recessed, to reconvene
at 2 p.m., Tuesday, November 16.1976.1



LONG-TERM ECONOMIC GROWTH

TUESDAY, NOVEMBER 16, 1976

CONGRESS OF THE UNITED STATES,
JOINT EcoNoMIc CoMnnTTrEE,

Wa8 hington, D.C.
The committee met, pursuant to recess, at 2 p.m., in room 345, Can-

non House Office Building, Hon. Richard Bolling (vice chairman of
the committee) presiding.

Present: Representatives Bolling and Rousselot.
Also present: William A. Cox, Robert D. Hamrin, and Louis C.

Krauthoff II, professional staff members; Michael J. Runde, admin-
istrative assistant; and Charles H. Bradford, minority professional
staff member.

OPENING STATEMENT OF REPRESENTATIVE BOLLING, VICE CHAIRMAN

Representative Bolling. The committee will be in order.
This week the committee's hearing on "Long-Term Economic

Growth" will give special attention to three of the main contributors
to the growth process: Today's discussion will deal with the role of
capital formation; tomorrow we will deal with natural resources; and
Thursday's session will consider the potential contribution of new
technology in the next decade or two. At the final session on Friday we
will discuss the preliminary report of the Advisory Committee on
National Growth Policy Processes which has, over the last 10 months,
been considering the possibilities of restructuring Government insti-
tutions to cope with the stresses and strains of growth policy.

There has been much controversy over the past few years about the
existence of a capital shortage; that is, a shortage of funds and re-
sources for new plant and equipment. Most economists seem to agree
that investment is needed at substantially higher rates than in the past
to provide the jobs, the energy, the pollution abatement, the technical
progress and, in general, the higher living standards we all want. This
appears to be true at least for the period of exceptionally rapid labor
force growth occurring now and expected to continue into the early
1980's.

At present, however, there seems to be no shortage of capital but
rather a shortage of investment. In other words, businesses and banks
have adequate funds, interest rates are falling, but the desire to invest
these funds in new productive capacity is lacking because businesq-
men do not foresee strong future sales prospects for their output. Thus,
available capital is lying fallow. so to speak.

If and when the economy snaps out of its lethargy-and I fully ex-
pect that a new, more vigorous President will prescribe the needed

(103)
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economic medicine-then investment also will recover. If this re-
covery is strong, capital may become scarce. At that time, Government
should move to limit its demands on credit markets by shifting toward
budget balance or surplus, and new savings incentives may be needed.

This is the way the present medium-term outlook appears to me.
I am eager to hear the views of today's distinguished panel of speakers
on how to coordinate capital formation with the needs of the economy
not only today but in the longer run future when we can foresee that
the labor force will be growing significantly more slowly than it is
today.

Before concluding, I should emphasize that we wish to formulate
the issues of capital formation to encompass not only physical plant
and equipment, but also to include research and development activi-
ties, public, investments in transportation, health care and the like.
and also capital embodied in human beings in the form of training and
knowledge. One must not lose sight of these other vital forms of in-
vestment that often are excluded from consideration.

Our first participant is Edward F. Denison. It is entirely appro-
priate to open this afternoon's discussion by introducing him. He has
done much of the seminal work in this field. Interestingly enough, the
other people in the series on capital formation quote from his writings.

Mr. Denison is presently a senior fellow in the Division of Economic
Studies at the Brookings Institution. He received his undergraduate
training at Oberlin and earned his Ph. D. at Brown. He is also a
graduate of the National War College.

Among his professional services he served as Acting Chief in the
National Income Division of the Department of Commerce, and As-
sistant Director of the Office of Business Economics in the Commmerce
Department.

He was an economist for the Committee for Economic Develop-
ment from 1956 to 1962, and has been at the Brookings Institution
ever since.

He is the author of many works, which include "The Resources of
Economic Growth in the U.S." and "The Alternatives Before Us,"
which he published in 1962; "Why Growth Rates Differ" in 1967;
and "Accounting for the U.S. Economic Growth, 1928-1969" in 1974.

Before I recognize Mr. Denison, I would like to repeat the admoni-
tion or the request that I have made to all panels before, and will to
all panels hereafter, that each panelist try to limit himself to around
10 minutes in the opening statement, so that we may have a discus-
sion after each panelist has presented his views. But having set a
very bad example by the extraordinarily long introduction, I am en-
tirely at your mercy.

Mr. Denison.

STATEMENT OF EDWARD F. DENISON, SENIOR FELLOW, DIVISION
OF ECONOMIC STUDIES, THE BROOKINGS INSTITUTION

Mr. DENISON. Mr. Vice Chairman. I was asked to write a paper
which would draw upon my previous research to try to indicate the
part that capital has played in the differential growth experience of
advanced countries. Since I am a prolific writer I have written a great
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maniv pages in the past. and the paper I have presented to the com-
mittee therefore is itself a short summary of a lot of material. It
wvould consequently be quite absurd for me to try to summarize that
summarv in 10 minutes. Instead. I shall pick out a few points. Since
the paper is in print, I am sure nothing will be lost.

Growth rates of net output vary substantially among industrial
countries. The United States has experienced one of the lowest growth
rates in the period since World War II. Capital accumulation is one
of several major sources of output growth and differences in rates of
capital accumulation represent one, but only one among several, of the
main determinants of international differences in growth rates.

I suppose that last sentence is my main message.
International differences in growth rate span 6 or 7 whole percent-

age points. from a low of 2 or 3 percent a year to a high of 9 or 10
percent. Calculations based upon rates of return, or upon the weight
of capital in total input, indicate that to raise the growth rate of
U.S. net output by a single percentage point solely by the method of
increasing private capital would require that something like an extra
11 percent of net output be saved and invested annually. Net private
investment averaged only 7.2 percent of the Nation's net output in
the postwar period so this would mean saving and investing about two
and one-half times as much as in the past. This alone suggests that it
would be quite impossible to explain international differences of sev-
eral percentage points in growth solely or mainly by differences in
investment.

From 1948 to 1969 the adjusted rate of growth of U.S. national in-
come was 4 percent, of which my estimates indicate that 0.8 percentage
points were contributed by increases in the amount of private capital,
and 3.2 percentage points by other sources.

Of the 0.8 percentage points contributed by private capital, 0.3
points represented the additional services provided by a growing hous-
ing stock, 0.03 percentage points represented the increased earnings
of investment abroad, and almost 0.5 percentage points represented the
additional output provided by an increased stock of nonresidential
structures and equipment and inventories.

The remaining 3.2 percentage points of the growth rate were divided
as follows. The increase in employment, after allowance for changes in
working hours and for changes in demographic composition, contrib-
uted 0.9 percentage points. The upsweep in the distribution of em-
ployed persons by amount of education-in some people's terminology,
this is one aspect of the chairman's human capital-was responsible
for 0.4 percentage points. Advances in knowledge, together with
miscellaneous unmeasured growth determinants, contributed 1.2 per-
centage points. Improved allocation of labor was responsible for about
0.3 points. And gains from economies of scale which were made pos-
sible by market expansion contributed 0.4 percentage points.

That is the picture that my estimate provided for the United States
in the postwar period.

Estimates of the sources of growth in 11 countries in various time
periods permit international differences in growth rates to be divided
among determinants on the basis of a fuil breakdown of growth
sources. In the periods compared 5 of the other 10 countries, all of
them among the larger countries, had growth rates well above the
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United States. In two of the five, Italy and France, capital contributed
the same or slightly smaller amount than it did in the United States,
and hence it explains none of the difference in growth rates. In the
other three capital contributed more to growth than it did in the
United States. The difference in the size of the capital contribution is
just over one-fourth of the difference in growth rates in the cases of
both Japan and Germany, and just over a third in the case of Canada.
The other large country, the United Kingdom, had a lower growth
rate than the United States, and the capital contribution was smaller
by an amount equal to less than one-fifth of the difference in growth
rates. The sources of the remaining differences in growth rates are
detailed in the article.

Growth rates of neither output nor capital stock can be properly
understood or interpreted without consideration of the levels of out-
put and capital prevailing in different countries, and of the reasons
for international differences in output per worker. The United States
has had a decidedly higher level of national income per person em-
ployed than any of the other countries.

Nearly all determinants of output per worker were more favorable
to high output in the United States than in any of the other countries,
except for the length of working hours. One of these favorable eir-
cumstances is that the United States has had more capital per worker,
and it still does.

Japan was given special attention in the paper because it has had
the fastest growth of national income and capital. As already indi-,
cated, capital accounts for about one-fourth of the differences between
the Japanese and United States growth rates.

Any examination of factors underlying fast capital stock growth in
Japan necessarily stresses a high and rising rate of savings. But fast
output growth, most of which occurred for reasons other than capital
accumulation, was also important because it served both to stimulate
investment and to provide a sharp, steady rise in the amount of savling
that would have been available even if the rate of saving had been
constant. Also of great importance was a sharp decline in the price of
investment goods relative to other goods. Both the relative price of
structures and equipment and that of goods held in inventory declined
greatly.

Capital has contributed to the changes that have occurred from time
to time in the growth rate of potential national income in the United
States itself. Thus the growth rate of potential national income-in
1958 prices-was 2.75 percent from 1929 to 1948, and 4.02 percent front
1948 to 1969. More than half of the difference, or 0.7 percentage points,
is ascribable to capital.

Because the capital stock increased only slightly from 1929 to l918
this is an unusual comparison. But capital contributed about one-
fourth of 1 percentage point to the difference between the high -rowth
rates of potential national income that were experienced in the 1943-53
and 1964-69 periods and the much loweir growth rate experiened(l ilk
the intervening period from 1953 to 1964.

The ratio of gross private saving to gross national product has
been stable in the United States, despite major changes in rates of infla-
tion, interest rates, the level and structure of taxes, real per capita
income, retirement programs, and many other aspects of the economic
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environment. This suggests that significant chlangqes in the U.S. growth
rate cannot be ascribed to changes in the private propensity to save,
and that policymakers should be cautious in appraising their ability
to influence private saving rates. There is no similar problem in rais-
ing Government saving if investment demand is known to be suffi-
ciently strong to assure that a more stringent fiscal policy will not
simply reduce production and investment-and tax revenues as well.
But much of the time, I suspect, this condition is not met. Major
changes in the growth of capital have stemed from the investment
side of the investment-saving education. It is probable that any pro-
gram to stimulate capital stock growth over an extended period woultlI
have to rely on strengthening incentives to invest rather than to save.
But I do not suggest that this is easy either.

I would like to summarize the ending of a book of mine, '"Why
Growth Rates Differ." In a little section called "Epilog for Ameri-
can Readers," it said: "The conclusion, I believe, is clear-" that is,
the conclusion from the analysis in that book.

Although most of the European countries have achieved higher growth rates
than the United States, this was not because they were doing more to obtain
growth. They were able to secure higher growth rates only because they were
operating in a different evnironment. Conditions were very different with respect
to factor proportions; to misallocation of resources; to the existing level of
technology, management, and general efficiency in the use of resources: and to
economies of scale. Some have supposed that the United States could have
matched the growth rate of European countries if only Americans had done as
Europeans did: I conclude that this is simply not so.

Skipping to the final paragraph:
The performance of the American economy is not, of course, all that it might

be. I doubt that inability to produce and distribute a large and rising total of
goods and services-the aspect of economic life with which this study is con-
cerned-should be listed among its defects. But an appropriate valuation would
have to be based on a comparison of U.S. achievements with U.S. possibilities. It
cannot be based on casual comparisons of U.S. growth rates with the rates of
countries having quite different opportunities for growth.

I add one final sentence from my paper for this committee:
The fact that output and capital have grown less than in many other countries

is no more a reason for dismay-or to suppose that other nations have found
roads to success that we have overlooked-than the fact that our productivity is
the highest of all large countries and our capital the most abundant is a reason
for complacency.

I think that is sufficient.
Representative BOLLrNG. Thank you very much for a very stimulat-

ing beginning.
Mr. Barry Bosworth is our second witness this afternoon. He is also

presently at the Brookings Institution, where he is a research associate.
In his career he has been a visiting lecturer at the University of Cali-
fornia at Berkeley, assistant professor at Harvard, and he served in
1968 on the staff of the Council of Economic Advisers. Among his
many publications are "Analyzing Inventory Investments and Capital
Needs in the 1970's."

His last publication in February of 1975 has added poignancy to-
day. It is entitled "The Stock Market and the Economy."

Mr. Bosworth.

91-492-77- 8
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STATEMENT OF BARRY BOSWORTH, RESEARCH ASSOCIATE, THE
BROOKINGS INSTITUTION

Mr. BoswoRTH. Thank you.
Since both as a student, not so long ago, and as a member of the staff

of Brookings Institution, I have read Mr. Denison's books and his
material on economic growth, I don't think it is surprising that I have
learned from that, and that I have basically no quarrel whatsoever
with anything he has had to say today. In fact, I find myself of a
somewhat similar mind that the question of economic growth involves
so many issues.

There are many questions that have to be answered-the process by
which growth occurs, what role capital has in it, 'and whether it is
even possible to stimulate capital formation, and how to define capi-
tal-that I am going to perhaps throw something of a cheap trick, I
guess, this afternoon 'and try to duck many of these issues, and focus
on a somewhat different issue than Mr. Denison has raised. Because
I think that there are many aspects to the issue of the economic growth
role of capital, or what has popularly become known in recent months
as capital shortage.

There is first of all the discussion of whether or not, instead of going
on as we have been going in the past at a Trate of growth of real GNP
in the neighborhood of 4 percent, the United States should attempt to
try to achieve 'a higher rate than that by stimulating capital forma-
tion. And I think in particular that is the area where Mr. Denison's
experimentation far exceeds my own, and I will not even try to address
that question.

I really come to the issue of capital shortages with a somewhat dif-
ferent twist with the role that it plays in the inflation process. In other
words, is there some reason for foreseeing that in the future that we
cannot even go on as we have been going on, but somehow things have
changed in just the last couple of years, particularly in terms of the
shocks that our economy has gone through. That means that we are
facing some new changes inconsistent with past behavior, and a need to
change our policies with regard to capital formation. I think there are
several aspects in which one might speak of a capital crisis. First, one
could foresee a capital crisis or capital shortage in the United States
in the sense there was a clear and well defined future increase in the
magnitude of capital needs compared to what we have had in the past.
Any attempt to try to forecast capital requirements in the future is
inherently uncertain and unreliable. But manv forecasts, particularly
the one done by the Commerce Department of the U.S. Government
last year, provide a range for the magnitudes of these new needs that
we can identify. And I think the outcome of almost all the studies in
this area have been that there is perhaps some justification for believing
that capital requirements in the United States will rise over the next
decade.

There is after all increased requirements in the area of energy, and
increased requirements in the area of pollution abatement. But when
one puts them in the context of the aggregate economy, I know of no
forecast made by anyone that generates a set of numbers that is signifi-
cantly beyond the range of the proportion of the GNP that we have
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devoted to investment in the past. Pollution abatement, while a majorproblem, and very costly, is not in terms of overall economy that an ex-
pensive a drain on the national resources.

So that at most one can foresee posible additions to the magnitudeof investment as a share of GNP of about 1 percentage point comparedto what we have had in the past. And this is well within the range of in-vestment fluctuations that we have experienced in the past and havebeen able to adapt to, and I don't think that constitutes a serious
problem.The second way, however, in which we could think of a capital crisisis that investment needs stay about the same. but Americans no longersave at the same savings rate as in the past. We hear this frequently, I
think, because of the move toward credit cards. Everyone has the im-pression that all Americans spend every dime that they earn and no
saving is taking place.

Certainly credit cards and other such financial instruments havechanged the pattern of savings that individuals undertake over theirlifetimes. But, as reference to aggregate data of the U.S. national in-come accounts will demonstrate, private saving rates have not declined
in the United States, they have remained amazingly constant, some-
thing that was once referred to as a Denison constant, in that private
savings has changed so little. In recent years, in fact, household savings
have gone up sharply. This has not changed private savings, because
business savings have declined sharply. And that, I think, is a bit of a
puzzle. Business saving has declined as a share of GNP, because busi-
ness retained earnings has declined as a share of GNP, and in turn that
has declined, principally because profits before taxes of American
industry has declined.It is somewhat surprising in that atmosphere, then, to think of a
shortage of capital when the return on capital-profits-is declining,
since one cannot see in a market economy of the United States any par-
ticular barrier to why, if there was a shortage, the return to capital
would not rise. Now, certainly one can identify price and wage controls
as one possible reason. But this decline, which has become more and
more evident since 1968, was well underway before the period of price
and wage controls, and continued for a period of time afterwards. In-
stead it would suggest the possibility that our demand for capital has
become satiated.

I also find that equally difficult to believe. Instead, I think there are
some relatively simple reasons for the decline of corporate profits in the
United States, and some expectation that the decision has reversed.
There are two major reaons that I would put forth. One is the over-
valuation of the American dollar prior to 1971 that put many of our
basic industries under severe price pressure because they were not com-
petitive with foreign producers. This has been corrected by a move to
flexible exchange rates. And the second one. I think is that American
business has not understood and has been slow to learn how to appro-
priately do its pricing in a world of inflation, that it took American
business a long time to adjust to the type of problems that one has in
constantly evaluating pricing policy when the cost of goods and services
are rising rapidly, particularly when they rely on outdated modes of ac-
counting that give many business firm false signals about the true prof-
itability of their enterprise.
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I think that many of these pricing problems have been learned by
American business, and this, too, has headed back in the direction of
correction. I think you will find in the last 18 months, adjusted for the
stage that we are in in the business cycle, a significant rise in the por-
tion of business profits and therefore business savings as a share of
GNP. So I expect that problem to correct itself.

I see no reason, in conclusion, to think that there is going to be any
substantial decline in private savings. But if in fact it should occur
for some reason, it seems to me there is plenty of time at that point to
deal with the question of incentives, if they become necessary, and that
there is absolutely no evidence at the present time that private savings
are headed in that direction.

So I would conclude that neither the magnitude of the needs, com-
pared to what we have had in the past, is out of line, or that for some
reason the amounts of resources available for investment is drastically
less than what it was in the past. Instead, I agree very strongly with
Mr. Denison that if there is to be a problem of unsatisfactory per-
formance in the area of capital formation in the United States, it will
not be because of a shortage of resources made available to capital
formation, and it won't be because the magnitudes are unachievable,
but instead because the demand incentives will not be there to bring
forth the investment that would be possible. Mr. Denison is quite
doiubtful about the ability to influence investment incentives directly.
I think maybe the most positive thing we can do in this area is that
the Government should do a better job of managing its own problems.
It should stabilize its economic policy in the monetary and fiscal area,
it should try to achieve a more stable rate of economic growth, so that
expansion will be at a predictable, regular pace of the overall economy.
The most effective policies are those that create a general economic
environment in which private investment formation can be
undertaken.

There is a third area, however, in which we could have a possible
capital crisis. And that is that the amount of capital required is not
out of line, the savings are adequate, but there is a problem of trans-
ferring the resources from savings to investors. In other words, dif-
ficulties in our capital markets of a structural nature which make it
difficult to move the savings from the people who want to save to the
people who want to invest. I think it is clear that the last decade has
indicated that our capital markets do have some very serious flaws,
principally because they were established and grew during a period
of relative stability of overall price level. They are not well adopted
in structure to the type of financial instruments and the type of finan-
cial institutions that we have to a world of inflation. But again I see
very little need for any major intervention on the part of the Federal
Government, because I believe again that the private market is
demonstrating its power to innovate in this area, and it is self-cor-
recting. A few years ago we heard talk that there would never be any
equity financing by American business because equity financing was
impossible. I think if you will look at the behavior of the capital
market today you will see that equity financing has become a major-
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source of new funds for American business, and that the market has
adopted to the changing situation. There have been many changes in
the structure of our financial institutions and there has been talk of
new forms of private financial instruments, better suited to an environ-
ment of uncertain future prices.

It seems to me that there are some problems of a more technical
nature with regard to the Government regulations of financial mar-
kets. which I will not go into in detail, where there is a need for reform.
but certainly not something that I would call a crisis.

Fourth. and the one that bothers me the most in terms of the very
near-terin outlook, is not that we have any aggregate capital problem
in the United States, but that we have a very poorly allocated capital
stock. that we find ourselves with some industries with large excesses
of capacity, and other industries with severe shortages of capacity. I
think those imbalances have been caused by the terrible instability of
the economy and management of aggregate demand on the part of the
Federal Government in the last decade. And this made it virtually im-
possible for businessmen with long leadtimes in the construction of
new plants and new capacities to make reasonable projections of their
future needs.

And second, the United States has gone through some very wrench-
ing changes in its relationship with the international economy which
have caused some disruptions and misallocations of resources. But
again, if one looks at some of these basic industries, I believe that pri-
vate market forces are basically directing these industries in the cor-
rect direction.

The profitability of investment is improving in industries such as
al]uminum, steel and other raw material industries. And again I believe
that the outlook in these industries largely would correct itself if the
Federal Government would focus most of its attention on the funda-
mental problems that still plague us, and for which capital formation
or capital crisis is only a symptom. The United States has a funda-
mental problem with inflation and unemployment, and how to recon-
cile those two objectives. To focus on capital formation or capital
crisis is to focus on but one of the symptoms of that illness within our
economy, and to disrupt our attention from those more fundamental
issues for which we have to find a solution.

Representative BOLLING. Thank you very much.
Next, Mr. Burkhard Strumpel.
Hle was born in Frankfort, Germany, and educated at the University

of Cologne. During his professional career he has done outstanding
work in economics, particularly in relation to social problems. He has
been doing research and teaching in this country for over 15 years,
and he is presently with the Institute for Social Research at the Uni-
versity of Michigan. He has also taught at the University of Cologne
and Augsberg.

He has written widely on social welfare, economic development and
the relationship of the tax system to the growth problems.

Mr. Strumpel.
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STATEMENT OF BURKHARD STRUMPEL, PROGRAM DIRECTOR,
INSTITUTE FOR SOCIAL RESEARCH, UNIVERSITY OF MICHIGAN

Mr. SITUMPEL. Thank you, Mr. Vice Chairman.
I would like to take up two threads that have been mentioned by

both of the speakers before me. First, Mr. Denison's emphasis on the
need to incorporate a changed perspective, to solve our problem, and
second, Mr. Boswell's attempt to define a new situation that may
directly affect the economy of our decade.

I indeed believe that the question of future needs for capital forma-
tion and investment have to be addressed in the broad context of eco-
nomic and social changes of advanced industrial countries. Approxi-
matelv with the early 1970's Western economies have entered a new
era. The postwar decades where characterized by rapid industrial
growth. unprecedented in economic history. and a grieat deal of har-
mony between popular expectations and the ability of the private
economy to generate rising incomes and suitable employment. The
present situation is characterized by a massive failure of the market to
match available jobs with the skills and expectations of available
workers and to reconcile peoples demands for personal services and
for a high quality physical and social environment with the impera-
tives of an economy based on perpetual expansion and change.

The stimulation of investment in tangible capital as masterfully
developed by Keynesian economic thought and practice is a strategy
designed to solve the production and empolyment problems of induls-
trial growth. This strategy is geared to an economy the success of
which is judged by its ability to extend the mastery of man over nature
and to provide the bulk of the population with more consumer goods.
The question is: Will the formation of physical capital be similarly
successful in dealing with the challenges in the 1970's and 1980's? In
particular, will it be effective in solving our gravest economic prob-
lem, the unemployment and underemployment issue?

The negative answer I give in my paper submitted to this committee
for the study series "U.S. Economic Growth From 1976 to 1986: Pros-
pects, Problems, and Patterns," is based on evidence from the United
States and West Germany, two of the most important and most healthy
economies of the West, and is probably applicable to other industrial
economies as well. The following points deserve emphasis:

Employment in the manufacturing sector has been declining as a
proportion of the labor force, and recently also in absolute numbers.

A growing proportion of investment in plant and equipment in West
Germany, and probably also in the United States, has been of a labor
displacing rather than of a job creating nature.

There are symptoms of overinvestment. The manufactringin sector
as a whole has had increasing difficulties in earning profits on the exist-
ing stock of capital and this is shown in table 1. The rate of profit of
large corporations has declined significantly since the early sixties.
And I think the books are by no means closed as to whether the present
receovery of profits, which has to do with the upswing in the economy,
will show up also in a medium- and long-term context.

[Table 1 follows:]
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TABLE 1.-MEASURES OF THE CLIMATE FOR BUSINESS INVESTMENT: UNITED STATES AND WEST GERMANY

lin percent]

Investment
Profit after taxes Dynamic debt ratio 2 as share of GNP Capacity utilization 3

Capital,
United Sales, United United United
States Germany States Germany States Germany States Germany

1961-65 ---- 8.3 4.0 6.3 6.1 10.5 15.9 84 87
1966-70.... 7.7 3.2 7.4 7. 3 9. 5 15.0 87 86
1971-73.-.- 5.0 3.4 8.5 10.6 9.8 15.7 79 87

' United States data from William D. Nordhaus, The Falling Share of Profits, Brookings Paper on Economic Activity 1974,
p. 180. German data from Horst Albach Zur Entwicklung der Kapitalstruktur deutscher Unternehmen in Zeitschrift ftr
Betriebswirtschaft. Vol. 45, 1975, p. 9.

2 CorpFrate debt-annual cash flow averaged United States data from Hyman P. Minsky, "Financial Resources in a
Fragile Financial Environment," in Chollenge, July/August 1975, German data from Albach, ibid., p. 3.

a Manufacturing, mining construction in United States, manufacturing in Germany.

Mr. STRUMPEL. Lower profit rates have left their imprint on corpo-
rate balance sheets. Symptomatic is the deterioration of the ratio of
debt to cash flow.

In the United States investment as a share of GNP stayed roughly
constant but average capacity utilization had suffered even in the years
before the recession set in. German corporations, in contrast, have suf-
fered less decline in capaciy utilization perhaps because they have
reduced their gross fixed investment continuously over the past few
years, from 17 percent of GNP in 1970 to 13 percent in 1975.

These problems and difficulties that are not confined to the Ameri-
can industry, can be traced to a number of sources, first physical con-
straints have emerged. Up to 1969, declining relative prices of energy
and other raw materials benefited the production of material goods.
Since then, the era of cheap energy and cheap raw materials appears
to have ended. The relative prices of basic materials started to rise
several years before the oil embargo. In addition, the environment is
increasingly overwhelmed by the wastes and pollutants of a "through-
put-intensive" economy that has been doubling its energy and mate-
rials use every 10 to 15 years.

Industrial expansion has become more time consuming and expen-
sive, due to community resistance, in particular against new power
plants, steel and paper mills, and chemical factories. Second, adapta-
tion to the changed conditions, as for instance more restraint with
capacity expansion, may have been delayed by both ideology and leg-
islation. The present generation of high executives was raised and
conditioned in a period when risky expansion by and large was re-
warded by the market, prudent restraint was not. And overinvestment
may have resulted from our tax laws: We raise a very large and rising
part of public revenues for financing our social overhead burden
through taxes leading to a continuous increase in the costs of the work
hour, while at the same time subsidizing industrial investment through
tax credits and outright grants.

Acceptable rates of unemployment can no longer be expected to
result from economic policies that are oriented toward industrial ex-
pansion. Both in North America and in the member countries of the
European communities during the last 10 years, employment prob-
lems have been increasing at the time of considerable growth. Further-
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more, after the recent recession unemployment figures have responded
only meekly to the recovery. To reduce unemployment to acceptable
levels would require growth rates that simply are not in the cards.
Correspondingly, strategies focused on specific areas are required that
address the problems of the labor market.

These problems should be viewed more as being of a qualitative
rather than a quantitative nature. The main difficulty is not a lack of
Jobs but a lack of good, acceptable jobs. There is a discrepancy between
job characteristics and workers' preferences. For a long time it was
assumed that economic growth and rising productivity would generate
jobs that would demand ever more skills which in turn could only
be acquired through longer and better education and training. The
supposed congruence between popular demand for education and
chances for its productive utilization no longer exists. Although the
relationship between technological change and employment charac-
teristics is by no means sufficiently explored, it is clear that much of
the change in the manufacturing and service sectors has resulted in
simpler, but psychically and physically highly demanding jobs. A ris-
ing share of workers, particularly younger workers, are no longer will-
ing to accept dead-end, low skill jobs. Our interculturally comparative
survey data show that within less than 10 years the most important
occupational goals of both Americans and Germans have shifted sig-
nificantly away from income security toward "intrinsic" rewards such
as interesting work and sense of accomplishment. The changes are par-
ticularly strong for younger respondents.

It appears that overcoming the failures of our labor and commodity
markets requires a vision of a new type of growth that emphasizes
quality instead of quantity.

Qualitative growth should utilize a high proportion of skilled or
educated manpower, it should offer intrinsically attractive jobs, and
it should not be too demanding of material and environmental re-
sources. There is little evidence that growth of this type is or will be
held back by inadequate capital formation. Rather than stimulating
investment in physical capital and in an ever more intensive use of
natural resources, we should devise strategies that stimulate the use of
human resources. In order to do so, we must move in a variety of
directions: Upgrading the working conditions, both physical and
psychic, and thus making existing jobs more attractive; reviewing our
tax system and its effects on the substitution of labor by capital; and
finally, creating public service jobs that satisfy urgent public needs
and are managed efficiently.

Thank you.
Representative BOLLTNG. Thank you very much.
Next we have Mr. Carl H. Madden. He needs no introduction to

most of us, since his many interesting activities have included a tour
of duty on the Hill in 1963 as an economist with the Senate Banking
and Currency Committee. He then went to the U.S. Chamber of Com-
merce to be the director of economic research, and became their chief
economist in 1966, a position which he left only a few months ago to
become professor at the American University.

Mr. Madden received his Ph. D. in economics at the University of
Virginia, where he later served with the Bureau of Population and
Economic Research.
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After a stint with the Federal Reserve Bank in New York, he be-
came dean at the College of Business Administration at Lehigh
University.

And during this career he has found time to write six books, one
with the apt title, "Decisions for the Seventies." A paper which he has
written for this growth series shows that he is well aware of the real
problems surrounding these decisions.

Mr. Madden, we are delighted to see you again on the Hill, and are
looking forward to your thoughts this afternoon.

STATEMENT OF CARL H. MADDEN, PROFESSOR, SCHOOL OF
BUSINESS ADMINISTRATION, AMERICAN UNIVERSITY

Mr. MADDEN. Thank you.
Debate about capital requirements in important part turns on a

deeper question of the possibility and desire for economic growth
which affects growth problems, prospects, and patterns. Seeking more
labor intensity or exploring a "no-growth" society is not the issue.
Rather, we need deeper understanding of growth and its twin re-
sources, knowledge and enterprise. To argue this way is to offer an
alternative analysis of capital needs, differing both from the approach
of conventional demand-supply and of "no-growth."

The idea that growth is merely as "an increase of output per head
of population" is absurdly too simplistic. Both logic and empirical evi-
dence suggest a new concept. Growth is a vast and irreversible trans-
formation process having integral social, political, and economic di-
mensions. Empirical evidence for this view is the authoritative work
by Kuznets and others examining the "modern growth epoch" of the
last two centuries. Hallmarks of the growth process are not only a
rapid rise in per capita output and productivity. Also integral is rapid
transformation both of society and the economy, growing world inter-
dependence, ideological change, and a lag of about three-quarters of
the world's population behind the rapidly growing societies.

The evidence supports the hypothesis that, despite the complex
causation of growth, the advance of science was the great innovation
propelling the astonishing growth record of the last two centuries.
However, economists have neglected study of the impact of science.

Now, evidence abounds that the science itself in the 20th century is
undergoing a revolution. The form of this revolution is to supplant
earlier basic scientific assumptions about the nature of time-space, hu-
man life and its origins, the nature of organisms, the structure of mat-
ter-energy configurations, the structure of the universe.

Studv of scientific revolutions by Whitehead, Kuhn and others con-
cludes ihat these conceptual happenings change a culture's prevailing
image of mankind and the basic tools of thought about reality. Of
course, they also create ensuing advances of knowledge and new human
insight. Twentieth century sciences rejects the earlier materialist and
mechanistic view of reality as faulty and misleading. Processes and
institutions patterned after these earlier ideas have encountered "fail-
ure of success." Economic growth as conventionally understood derives
from earlier views and suffers from its own defects.

Apart from a small handful of intellectual giants. economics re-
mains dominated in conventional thought and study by mechanistic
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ideas that are analogies to 18th century physics and mathematics. They
depict activity in terms of mechanistic balancing of forces, of "equi-
librium states" of self-identical systems. Indeed, the logic of "limits
to growth" models itself suffers from difficulties precisely associated
in other sciences with the logical fallacies that have eventuated in
anomalies, in observed behavior inexplicable in the terms of the
pre-20th century theories or models of behavior. Furthermore, leading
"no-growth" critics see growth in similar simplistic terms, so they
reject the idea of using advances in knowledge to increase human
effectiveness. They prefer "steady-state equilibrium." But it is a notion
that hardly accounts for the brute and stubborn facts of irreversible
evolutionary advance.

Twentieth century study of energy and its behavior in concrete
processes has such general application that it illuminates economic
processes and the idea of growth. After all, economic processes are
energy processes. The laws of energy-mass conversion, conservation,
and dissipation strongly support the idea that advancing knowledge
and ordered structures are always threatened by inherent tendencies
towards disorder and waste in all energy processes, including eco-
nomic ones. Indeed, economic inputs are poorly depicted as capital,
land, and labor. Rather, these sources are better-understood as energy,
knowledge, materials and organization. But since energy and matter
are convertible, and since organization is itself a form of knowledge,
these reduce to knowledge and energy.

To realize that knowledge and energy are key sources of wealth,
that economic growth is a vast and irreversible energy transforma-
tion process, represents a fundamental change in the concept of
growth. The realization sets in motion new trains of thought that
recognize generally the integral and inherent role played by what
conventional economics interprets only as "exogenous" forces or "ex-
ternalities" often neglected or dismissed to other fields as being second-
ary to economic policy considerations, now held to be dominant and
primary. It is time to realize along with Kuznets and 20th century
science that those who want growth must also take urbanization, in-
dustrialization, increases in the scale of organizations, changes in the
family, changes in ideology, problems of social complexity, and then
they must use the fruits of growth to do something sensible about
them.

Growth as transformation impelled by advances in knowledge and
enterprise should accelerate no slow down, if knowledge keeps grow-
ing and enterprise is permitted to flourish. What future growth re-
quires is steady infusion into social and economic processes of more
new knowledge and understanding. Indeed, new and innovative eco-
nomic processes are themselves an important aspect of advances in
knowledge.

What surely is required is set new investment, both public and
private, to imbed know-how into concrete physical configurations.
Structural change ensues irrevocably. Therefore thought should be
given to anticipating its benefits and costs. Basic economic concepts
will change in content as new insights change people's perceptions
and values. Above all, productivity flows, we learn, from healthy,
vigorous, choiceful and free individual human beings possessing
knowledge, understanding, skill and good will. Therefore, public
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policy about education, jobs, and welfare is paramount. Increased
effectiveness also flows from organization in free and competitive
markets that test the survival value of competing technologies. But
it hardly flourishes amid joblessness and welfare dependency.

Investment policy has to recognize that growth means changes in
the structure of public and private processes, institutions, and indus-
tries. A strong case can be made that subsidizing real costs of existing
industries amounts to slowing down the growth process, while policy
that levies full real costs impartially speeds its up.

Policy fostering monopoly is likewise antigrowth policy, compared
to fostering new enterprise and impartial competition. Vested insti-
tutional interests, both public and private, already have too many
advantages over newcomers.

Finally, it is clear that we are lagging in the full use of knowledge-
of science and technology-in many of our major institutions. Large
net social benefits are available in innovative and large scale adapta-
tions of knowledge in both social and economic processes, that would
add to human wealth and effectiveness while sharply economizing
energy and materials.

To be more specific:
1. Appropriate investment policy should emphasize investment in

human capital. We need more rapid, widespread, and continuous im-
provement in people's knowledge and skill, to put the need paramount.
Our view of formal education is far too narrow. Involvement in goal-
setting is education; voluntary leadership is education; meaningful
work is education. We need to infuse our society with concrete learn-
ing experiences for everyone, continuously, without outmoded and
invidious distinctions between the employed and the jobless, the inde-
pendent and the welfare dependent, the nonold and the old. We en-
gage in gigantic and ignorant waste of human potential out of lack
of imagination and outmoded ideology. But we need also to achieve
widespread meaningful lifetime employment for every person want-
ing it and seeking it.

2. We need to change our overconsumption style, fostered by three
decades of conventional growthmanship. To achieve capital needs
while conserving resources, and to expedite the shift of capital and hu-
man effort from old to new processes, we need to generate more savings
by rewarding it better. Shifting the tax base from income to a progres-
sive consumption tax might be sound postindustrial investment policy
for a people and nation of great wealth.

Investment policy should promote new forms of interaction between
Government, business, and society to create new markets, set new stand-
ards, create supply for new life styles, and systematically address basic
world goals by full and organized use of science and technology widely
understood and of beneficent purpose. Then, enterprise can flourish
and human effectiveness can advance. The issue before policy makers
is not protecting vested interests. hurling outworn programs at old
problems, abandoning growth, or creating make-work jobs for listless
people on unproductive projects. The issue is a deeper understanding
of gxrowth all around and creative action in response.

Representative BOLLTNG. Thank vou very much.
I am narticularlv pleased to welcome. Mr. Wendell Gunn from the

Chase Manhattan Bank.
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If I am correctly informed, we are fortunate to have you here, be-
cause the stork arrived in time. I understand that your wife delivered
a baby girl earlier this week.

There is another reason that I just discovered when I was looking
over the vita. Apparently you went to the same school that I worked
at once upon a time, Florence State in Alabama.

Mr. GUNN. That is right.
Representative BOLLING. I went there and was half teacher and half

student. This was, I suspect, about the time you were born.
You started your professional career after your education there,

and worked for 5 years as a chemist, which proves that we are inter-
disciplinary in our approach.

Mr. Gunn then went to get his PBA in finance at the University of
Chicago. And before joining Chase Manhattan Bank he was a profes-
sor of business at Texas Southern University.

He is now a second vice president of the bank where he serves in a
capacity quite relevant to our subject today as a commercial lending
officer. He is a middleman between capital formation and investment
needs.

We will be pleased to hear from you.

STATEMENT OF WENDELL GUNN, SECOND VICE PRESIDENT. CHASE
MANHATTAN BANK

Mr. GUNN. In the midst of celebrating her Bicentennial year,
America finds herself in a dilemma. Indeed a significant number of
Americans find themselves in a state of crisis. Our recent experience
with double-digit inflation and subsequent stagflation has left our
economists baffled and our people suffering. Black Americans, because
of their low position on the economic ladder, have suffered dispropor-
tionately, as unemployment reached depression levels in their commu-
nities and inflation cut into their already meager purchasing power. By
any of the accepted indicators of progress, most of the gains that were
made by blacks over the last decade were seriously eroded in 1975, and
the future does not look promising.

We are here today to discuss "capital formation," an expression I
never heard until recently. I must admit that I am a bit confused, since
no one has told me what capital is, let alone how it is to be formed. Per-
haps the proponents of the investment tax credit feel that capital is
machinery and equipment. Alternatively, those who believe that Gov-
ernment spending and/or monetary expansion are the solutions to all
economic problems perhaps think that capital is money. and hence is
formed on the Government printing press.

But monetary expansion, Government spending and the investment
tax credit have been around for a long time, and not only are we still
pondering the question of capital formation, but our problem has be-
come worse.

For purposes of mv testimony. I shall define capital simply as pro-
lncti-e, capability. By this definition, it could very well be that
America has all the capital she needs, but her capital is underutilized.
America's cof ital exists in the minds and hands of her would-be en-
trepreneur, her would-be investors, her unemployed and underem-
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ployed. The problem facing us today therefore is one of "capital ac-
tivation." not capital formation.

Unfortunately, the economic theories of the past have failed us and
their implementation has indeed contributed to our current malady. On
the one hand, there are those who believe that inflation must be wrung
out of the economy by increasing unemployment. Loosely translated,
that means breaking inflation over the backs of the poor and under-
privileged. Fortunately, this grossly inhumane policy does not ac-
complish the objective. The production of the laid-off worker drops to
zero. but his demand for goods and services drops only to the level of
his unemployment compensation or his welfare payment. Supply
therefore falls relative to demand and inflation continues at a faster
rate. On the other hand, there are those who believe that more Govern-
ment spending and/or monetary expansion mean a better life.

But such policies are only useful as tools of income redistribution,
not real economic growth. This latter group emphasizes employment,
jobs creation, and the like. I agree that we need increased employment.
But what we need more than increased employment is increased pro-
duction. Lest someone be tempted to call this distinction an exercise in
trivia, let me explain further. While it is true that in order to signifi-
cantly increase production, employment must also be expanded, there
are numerous ways to expand employment while achieving benefits
which are at best dubious and at worst negative. We could begin by
outlawing all labor-saving devices and shortening the work week.
Then if there were any unemployment left, the Government could hire
them to dig holes and fill them, or build walls and tear them down.
However, no new production would result, only a redistribution of the
fruits of existing production. In fact, the disincentives created by this
invisible tax would cause a net decrease in production. If, instead, it
became more profitable to produce, investors and entrepreneurs, in
search of profits, would fill the void and new employment would re-
sult. In short, production should be the objective-employment should
be the means. Ultimately, the only things that people have to trade for
goods and services are the goods and services which they themselves
produce. It is important therefore that they produce something that
someone wishes to buy.

This is accomplished most efficiently in the private sector, provided,
of course, the price system is allowed to work, with profit opportunities
guiding would-be producers in the proper direction.

By far, the worst result of the two aforementioned schools of thought
is that periodically, when one group falls out of favor, the other is
called in to solve problems created by it and, in the process, creates new
problems of its own. Then, after a little while, the process is repeated,
and there appears to be no learning.

The one thing that both of these schools of thought have in common
is that they virtually ignore the effect of taxes, direct and indirect, on
economic behavior. Believe it or not, it is possible to tax the private
economy literally out of existence. I am sure that everyone here will
agree that if income tax rates were raised to 100 percent, all economic
activity would cease. It is also true that whenever tax rates are in-
creased, businesses that were only marginally profitable go out of
business. It follows then that there is a range of rates within which an
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increase in tax rates will lead to a decline in tax revenues. Simultane-
ously, unemployment results and there is new pressure for Government
spending. In other words, the same action which leads to a decrease in
the Government's ability to spend causes an increase in the Govern-
ment's need to spend.

Our fixed, graduated income tax schedule really amounts to an anto-
matic increase in income tax rates each year without new legislation.
If we have now reached that prohibitive tax rate range, as I believe
we have, the 95th Congress has a rare opportunity within its grasp-
to do something that everybody will like. It was done in the early
1960's when there were sharp cuts in business and individual tax rates.
Tax revenues increased and the prosperity which followed was some-
thing to be fondly remembered. I can only hope that this opportunity
will not pass us by.

Representative BOLTNTOea. Thank you very much.
Our next and last participant is Henry L. Duncombe, Jr.. vice pres-

ident and chief economist to General Motors. He joined the company
in 1957 as a statistician, and was appointed director of economic
studies for the financial office of GM in 1968, and appointed to his
present position in August of 1972.

Prior to joining GM in 1957 he was an instructor at Northwestern
University and the assistant dean and professor at Dartmouth's Amos
Tuck School of Business Administration.

Air. Duncombe did his undergraduate work at the University of
Chicago and received his Ph. D. from Northwestern Universitv in 1948.

Among his other professional activities in this area, he is chairman
of the Economic Research Committee of the Motor Vehicle Manu-
facturing Association, chairman of consultants to the Business Council,
member of the Council on Trends and Perspectives of the U.S.
Chamber of Commerce, member of the Economic Research Committee
of the Business Round Table, and economic adviser of the Interna-
tional Chamber of Commerce.

Mir. Duncombe.

STATEMENT OF HENRY L. DUNICOMBE, JR., VICE PRESIDENT AND
CHIEF ECONOMIST, GENERAL MOTORS CORP.

Mr. DUNCOMBE. Thank you very much, Mr. Vice Chairman.
I am most appreciative of this opportunity to take part in the panel

discussion. And I approach my role in it as more of a discussant of the
papers you had commissioned than as an original contributor.

A host of issues bearing on capital formation and investment needs
is raised by the four papers prepared for the committee. In the time
available I cannot possibly do justice to any of them. Therefore, this
comment will be limited to a few general observations.

Two of the papers before us, those of Carl Madden and Burkhard
Strumpel, advance the thesis that it is necessary for the Nation to
reorder its growth priorities to achieve whatever our national goals
may be. Both seem to reflect the view, as summarized by Carl Madden
that "The last 20 years of growthmanship has produced an overcon-
suming society."

In the Strumpel thesis, this seems to be more narrowly defined to
relate to goods consumption. Although there are significant differences
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in these two approaches, in essence they both seek a change in indi-
vidual and societal values-in Madden's case toward the enlargement
of our human capital; in Strumpel's case toward an increase in labor
intensive Government-supplied services.

Obviously, both theses open up a wide area of discussion. There is
no question that values do change as Madden's thesis asserts. Taking
a long view, we have substantially increased our investment in human
capital and no doubt the social dividend from this has been large.
Also, consumers have been allocating a rising share of their incomes
to services-both public and private. But in my view it is an open ques-
tion whether a larger allocation of the Nation's resources to either or
both of these through deliberate national policy will accomplish the
growth or the improvement in the human condition we all seek. We
seem to be constantly raising our sights with respect to the material
conditions of life. To try to change this by Government directive is
bound to be counterproductive.

I see no real prospect that our concern to improve material stand-
ards will change within the next decade. We have a rising population
with expanding needs for both material goods and services. There are
significant urban improvement objectives only now in the process of
formulation. Beyond this are the capital requirements implicity in our
environmental and energy goals.

It is, as you know, extremely difficult to estimate the additional
capital requirements for meeting these environmental and energy
goals. This question was reviewed in the Annual Report of the
Council of Economic Advisers dated January 1976. Based on their
analysis-

Cumulative investment would have to rise 15 percent more than previously
estimated, if the legal, technological, and energy related factors that raise
investment requirements in the current decade are to be allowed for. Together
these additional requirements add $190 billion in 1972 dollars to the cumulative
investment total for the decade 1971-S0.

The Bosworth and Denison papers address some of the savings and
investment questions related to these anticipated capital needs. Both
are useful contributions to the analysis. Denison's review of the fac-
tors contributing to the differential rates of capital formation and
growth between the United States, European and Japanese econ-
omies is helpful. I agree that we should not be dismayed because our
output and capital have grown less than they have in many other
countries. The fact, however, that their capital stock is more modern
than ours does have a bearing on international cost and competitive
relationships which may be increasingly important in the years ahead.

Both seem to agree also that aggregate savings rates are not the
critical or limiting factor in capital formation and are not likely to
be until the Nation reaches full employment of its resources. While
interest rates are currently high by past standards, these reflect, in my
view, inflation expectations, not any basic shortage of savings.

The critical issue today is one of incentives to accomplish whatever
our goals may be. There is no question that the aftermath of the
Vietnam war, of the disastrous period of wage and price controls, the
explosive growth of Government regulations, and inflation not only
affected business confidence but sharply reduced real earning power.
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As Bosworth points out, while aggregate savings generally were main-
tained, business savings-the internally generated funds which busi-
ness invests-declined.

Looking ahead, a basic requirement for private capital formation
is the articulation of national monetary and fiscal policies geared to
stability and long-termi sustainable growth. Uncertainty about the
direction of national policies only adds to the perception of risk by the
private sector of the economy.

This issue is critically important at this stage of our national de-
velopment. Questions of monetary and fiscal policy aside, private
capital formation today entails greater risk than in earlier decades.
Larger investments are required to achieve a given level of output
in order to meet environmental standards.

The entire process of project approval is often subject to extended
negotiation and delay, the result being that marginal projects may be
put aside. With larger real investments required to achieve a given
output, product costs are increased and this also adds an element of
uncertainty to otherwise viable projects. In short, internalizing en-
vironmental costs does add a new element of risk to the usual com-
mercial risks of innovation and investment.

While we can anticipate a continuing reassessment of our national
goals, environmental objectives and energy needs clearly require that
the rate of capital formation be increased beyond that we could fore-
see in their absence. To accomplish this-to cause a shift, for example
of 1 percent to 2 percent in the share of output allocated to invest-
ment-will require that we move forward on a number of fronts. The
rapid escalation of the regulatory activities of Government and un-
certainty about the direction and nature of additional regulation is a
major deterrent to private capital formation.

A most constructive first step would be a reexamination of existing
regulations in terms of their cost effectiveness and benefit. In addition,
proposed regulations should be subject to these tests before they are
enacted. The types of problems currently faced by the business com-
munity are well illustrated by the uncertainties about vehicle emis-
sion standards for 1978 and subsequent model cars. Similar
uncertainties are affecting private efforts to develop coal and nuclear
power, and to expand manufacturing and other commercial facilities.

As I see it, in spite of the impressive reduction in poverty our econ-
omy has achieved, there remains, and always will remain, a backlog
of unmet material expectations. Poverty is itself a moving target. Our
expectations rise in lockstep with our accomplishments.

Similarly, full employment is a moving target requiring the con-
tinuing and substantial investment of funds to provide jobs for our
growing labor force. In manufacturing, for example, it is estimated
that in the area of some $40,000 in investment is required for each
new job created.

To accomplish all of this and to improve productivity will require
that we reconsider the adequacy of investment incentives. In spite of
the impressive recovery of corporate after-tax profits between the first
quarter of 1975 and the second quarter of 1976, they are still in real
terms 6 percent below the second quarter of 1973 and some 11 percent
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below their peak in the first quarter of 1974. Improving corporate
profit performance in real terms should clearly be a high priority ob-
jective of national policy. The adoption of proposals to make the
investment tax credit a permanent part of our tax code is relevant
in this connection as would be a reduction in corporate tax rates.

In addition, we need to consider new approaches to attracting
equity-that is, venture capital. Bosworth's discussion of the need to
reform the structure of the financial intermediary system in the United
States deserves careful consideration. Beyond this, and in order to
encourage a larger flow of equity funds, consideration should be also
given to remnoving the double taxation of dividend income. In a nation
vith continuing high aspirations and large goals, we need, possibly

more than ever before, the risk takers-the suppliers of venture capi-
tal-to accelerate the processes of innovation and capital information.

Thank you very much.
Representative BOLLING. Thank you. That is all.
Before I call on Congressman Rousselot, I would hope that each of

you will find it possible to answer certain questions that we may sub-
init to you in writing at a later date.

[The following questions and answers wvere subsequently supplied
for the record:]

RESPONSE OF EDWARD F. DENISON TO ADDITIONAL WRITTEN QUESTIONS POSED BI
THE COMMITTEE

CONGRESS OF THE UNITED STATES,

JOINT EcosNomIc COMMITTEE,
Washington, D.C., November 19, 1976.

'Mr. EDWARD F. DENISON,
The Brookings Institution,
Washington, D.C.

DEAR MR. DENISON: On behalf of the Joint Economic Committee, I want to
thank you for your very helpful testimony at our recent hearings examining
issues related to U.S. economic growth over the next decade. Both your prepared
statement and your comments in the discussion period served as an important
supplement to your paper. All this material will be of considerable value to the
Committee in the coming weeks as it prepares its report on future U.S. economic
growth prospects.

At the hearing, you were asked by Congressman Bolling if you would be will-
ing to answer further questions in writing. We would appreciate your cooper-
ation in providing written answers to the questions appended to this letter.

The Committee would like to receive this information as soon as possible so
that it may be used in the drafting of its report as well as being included in
the hearing record. A full set of the hearings wvill be sent to you as soon as they
have been published.

Thank you and best wishes.
Sincerely,

JOHN R. STARK,
Executive Director.

Enclosures.

(1) How important do you feel capital formation will be as a source of eco-
nomic growth over the next decade?

(2) Is our present economy too capital dependent? What are the possibilities
for the U.S. economy to become less capital-resource-energy intensive and
more labor intensive, a position supported in Dr. Strumpel's paper?

(3) It is often heard that patterns of business investment and economic growth
must be altered in the future, in other words, that the U.S. can't grow exactly
as it has in the past. Do you agree that the "way we grow" is becoming in-
creasingly important?

91-492-77 9
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(4) Do you feel that there is as much a frontier, providing as much poten-
tial employment, in the restoring, regenerating and rebuilding of resources as
there has been in the 'using up period" of the past?

(5) How should the U.S. move in the future in terms of its relative emphasis
on. and incentives to, investment in human capital as opposed to physical capital?

(6) Will consumption have to give ground somewhat to an increased invest-
ment share in the future? If so, what government actions are necessary?

(7) If the ownership of capital were broadened, so that more lower and mid-
dle income individuals owned capital and received dividends from it, would this
tend to stimulate economic growth more than the present pattern of highly
concentrated ownership?

(8) Is it possible that a falling rate of return on invested capital may be
a greater threat to future capital spending than a shortage of funds?

(9) In their paper for the study series, Jay Forrester and Nathaniel Mass
argue that the recent recession was so severe, and the recovery period so rela-
tively weak, because the U.S. is approaching the trough of a 50 year cycle known
as the Kondratieff cycle. How valid is this argument? Is there a cycle that super-
sedes the shorter run business cycle that reflects much more basic, underlying
forces in our socio-economic system?

(10) Are there forces now at work in the economy which may cause various
major industries to decline or retrench over the next decade?

(11) Are rates of return in the corporate sector adequate enough to attract
sufficient amount of new equity investment?

THE BROOKINGS INSTITUTION,
ECONOMIC STUDIES PROGRAM,

January 10, 1977.
Mr. JOHN R. STARIK,
Exrecutive Director, Joint Economic Committee, Congress of the United States,

Wa8hington, D.C.
DEAR MB. STARK: Brief answers to the eleven questions posed in your letter

of November 19th follow:
(1) Perhaps 'about the same as from 1948 to 1969, which would mean a con-

tribution in the neighborhood of 0.8 percentage points to the annual growth rate
of real national income in the economy as a whole.

(2) The United States economy does not use too much capital. It is unlikely
that the ratio of labor to capital Input will rise, and it is not desirable that it
should do so.

(3) Patterns of investment, of sources of growth, and of uses of output, have
all changed from period to period in the past and will no doubt continue to do so
in the future. The "way we grow" continues to be important but I don't know
that it is "increasingly so."

(4) The question contains implicit assumptions about the determinants of
employment that I cannot accept, hence I cannot answer the question.

(5) If there is an imbalance in typical years, it is probably that too little is
spent on research and development.

(6) If you take as the base an average period, rather than a recession year in
which the share of investment is reduced, I do not think an increase in the in-
vestment share will be required. Certainly a substantial increase over an extended
period will not be needed.

(7) It could do so only by improving attitudes toward work, and particularly
worker cooperation in the adoption of more efficient methods, without introduc-
ing offsetting effects on saving or efficiency. I doubt that any favorable effect
would be significant.

(8) Yes.
(9) This seems Improbable.
(10) Only in the sense that this is always the case.
(11) No. But they probably would be if the economy were operating near its

potential without serious inflation.
Sincerely yours,

EDWARD F. DENISON.
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RESPONSE OF CARL H. MADDEN To ADDITIONAL WRITTEN QUESTIONS POSED BY THE
COMMITTEE

CONGRESS OF THE UNITED STATES,

JOINT ECONOMIC COMMITTEE,
Washington, D.C., November 19, 1976.

Mr. CARL H. MADDEN,
School of Business Administration, Hamilton Building, American University,

Washington, D.C.
DEAR MR. MADDEN: On behalf of the Joint Economic Committee, I want to

thank you for your very helpful testimony at our recent hearings examining
issues related to U.S. economic growth over the next decade. Both your prepared
statement and your comments in the discussion period served as an important
supplement to your paper. All this material will be of considerable value to the
Committee in the coming weeks as it prepares its report on future U.S. economic
growth prospects.

At the hearing, you were asked by Congressm-an Bolling if you would be will-
ing to answer further questions in writing. We would appreciate your coopera-
tion In providing written answers to the questions appended to this letter.

The Committee would like to receive this information as soon as possible so
that is may be used in the drafting of its report as well as being included in the
hearing record. A full set of the hearings will be sent to you as soon as they have
been published.

Thank you and best wishes.
Sincerely,

JOHN R. STARK,
Ewecutive Director.

Enclosures.

(1) Would you agree or disagree with Dr. Bosworth's principal conclusion
that the U.S. does not face an aggregate capital crisis? If you do agree, do you
also accept his notion that "the problems in the area of capital formation are
simply symptomatic of the difficulties in the more fundamental areas of inflation
and recession?"

(2) How important do you feel capital formation will be as a source of
economic growth over the next decade?

(3) Is our present economy too capital dependent? What are the possibilities
for the U.S. economy to become less caiptal-resource-energy intensive and more
labor intensive, a position supported in Dr. Strumpel's paper?

(4) It is often heard that patterns of business investment and economic growth
must be altered in the future-in other words, that the U.S. can't grow exactly
as it has in the past. Do you agree that the "way we grow" is becoming increas-
ingly important?

(5) Do you feel that there is as much a frontier, providing as much potential
employment, in the restoring, regenerating and rebuilding of resources as there
has been in the "using up period" of the past?

(6) How should the U.S. move in the future in terms of its relative emphasis
on, and incentives to, investment in human capital as opposed to physical capital?

(7) Will consumption have to give ground somewhat to an increased invest-
ment share in the future? If so, what government actions are necessary?

(8) If the ownership of capital were broadened, so that more lower and middle
income individuals owned capital and received dividends from it, would this tend
to stimulate economic growth more than the present pattern of highly concen-
trated ownership?

(9) Is it possible that a falling rate of return on invested capital may be a
greater threat to future capital spending than a shortage of funds?

(10) In their paper for the study series. Jay Forrester and Nathaniel Mass
argue that the recent recession was so severe, and the recovery period so rela-
tively weak, because the U.S. is approaching the trough of a 50 year cycle known
as the Kondratieff cycle. How valid is this argument? Is there a cycle that
supersedes the shorter run business cycle that reflects much more basic, under-
lying forces in our socio-economic system?

(11) Are there forces now at work in the economy which may cause various
major industries to decline or retrench over the next decade?

(12) Are rates of return in the corporate sector adequate enough to attract
sufficient amounts of new investment?
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RESPONSE OF CARL H. MADDEN

(1) I agree. However, as my paper indicated, capital formation problems in-
volve inadequate government policy of research and development to stimulate
the needed shift of capital to growing, knowledge-based industries and govern-
ment tax policy is inadequate to stimulate a faster rate of turnover of exist-
ing physical capital.

(2) Capital formation is crucial at the rate and the structure of economic
growth in any decade. In the next one, because of the quintupling of oil-based
energy costs, the prospective shortage of some crucial materials at high levels
of economic activity, the persistent problems and risks involved with nuclear
energy safety and possibilities of terrorism, and increasing stringency of environ-
mental standards, the structure of capital formation becomes even more
important.

(3) In my view, the issue is not the capital dependency of our economy;
rather, it is its dependency on capital designed to operate with expensive energy,
little provision for internalizing external costs of waste and pollution, levels of
knowledge not fully reflecting present competence, and inadequately acknowledg-
ing the changed nature and competence of today's labor force and consumer. I
do not favor a naive change that moves towards more labor intensity for its
own sake. That would be an error leading toward slow downs in productivity
gains. I do not believe, for example, that every American family should have
or wants a -backyard vegetable garden or that the American people want an agri-
cultural system with the labor intensity of the Chinese agricultural system. Our
growth problem is misdiagnosed as being the problem of achieving more labor in-
tensity. What is wanted is not more labor-intensity. It is the need to learn as
to redesign industrial productivity and the process which produce them in such
a way that the technology and the output are both more fully reflective of an
understanding of the need to reduce the output-broadly speaking-if, waste and
pollution of all kinds that are associated with given units of useful output.

(4) I do indeed agree vehemently with the increasing importance of ap-
preciating that the "way we grow" will be more important in the future than
"how much we grow".

(5) I do indeed.
(6) 'Since knowledge and its use, along with energy, seem to me to be the key

sources of economic growth and of economic welfare; and since analyses of past
growth, such as that of Dennison, already show the superior importance of
human capital of investment in physical capital, I agree that the U.S. should
move in the future to emphasize investment in human capital more so than in-
vestment in physical capital. This does not mean the neglect of investment in
physical capital. This does not mean either the neglect of investment in the en-

tire stock of human capital. Investment in human capital is not limited to
formal education and training. It should include all of the resources of society,
such as the policies of news media, the policies of television-above all-a better
performance level in support of constructive family life for every family and
better education of the disadvantaged.

(7) The issue is how the US can change from the goal of more and more con-
sumption and what Daniel Bell has called "the psychedelic bizarre" to a style
of living which in measured market terms, places a higher value on improvements
in quality than it does on increased physical units of consumption goods. To the
extent that people and businesses can be given incentives to consume a number
of individual units of product that grows more slowly by being rewarded to save
and invest more towards the objective of improving the quality and durability of
physical output, the consumption share need not give ground to the investment
share. Still, personally I would favor a move in that direction whch would also
cause the consumption share to give ground some what to increased investment.
Our huge level of affluence and the urgent need to readapt our economic struc-
ture both recommend my position. The US taxes consumption less than its com-
petitor nations having various forms of transactions or value-added taxes. Such
taxes can be made progressive. I favor progressive consumption based taxation
combined with higher rewards to savers (including a reduction in inflation)
as the appropriate government actions.

(8) The present pattern of ownership is not described as "concentrated" given
that perhaps 30 million people own shares directly and that millions of others in-
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directly through pension funds. Instead, the difficulty is that (1) control of cor-
porations lies in managements hands, and (2) ownership has ceased to have
much meaning or relevance compared to its past role. Broadened capital owner-
ship seems desirable to inculcate wide spread involvement of people in enterprise
and to restore the portion of enterprise now eroded. Whether broadened capital
ownership would stimulated economic growth is not a question I can answer.

(9) It is the falling rate of return on investment capital that contributes to
the risk of a future shortage of funds. The fact of a falling rate of return on
investment capital during the last two decades, construed broadly, threatens the
existing structure of the economic system by weakening the incentive to private
investment and strengthening the clamor for public investment.

(10) I thought the conclusion of Forrester's computor simulating was that he
could demonstrate the existence of a 50 year cycle in a highly simplified model of
our economy in which the cumulated impact of inventory cycles and capital in-
vestment cycles lead to 50 year ups and downs in the total economy. Modern ex-
perience with Kondratieff cycles is entirely too short. To make mere extrapola-
tions of these cycles is logically or probabilistically invalid. Having experience
with only at most four such cycles, how can we infer that another one is under
way? However, Forrester's work here, as with respect to limits to growth, is
extremely useful as a warning. The warning is that, if we do not take seriously
the evidence suggesting the existence of such structural characteristics as the
Kondratieff cycle, and if we do not undertake conscious policies to stimulate a
more rapid replacement of bunches of obsolete capital that may pile up, then they
will pile up and depress the rate of growth over appreciable periods.

(11) The empirical evidence of economic growth in market-oriented economy
marked by mobility of the facors of productivity shows clearly that, in any such
economies, some industries are growing and others are remaining stable or de-
clining at any given time.

The classic empirical study of this phenomena is Arthur F. Burn's Production
Trends in the United States (1936). Burns studied the annual growth rate of
102 United States industries over periods stretching back as far as data per-
mitted. His conclusions support the thesis of Joseph Schumpeter that economic
growth in such an economy proceeds through the "creative destruction" of the
capital value of existing industries. The logic is easy to see. At any given time,
there is a fixed quantity of the inputs to the production process. If 100 indus-
tries are operating and a new industry is introduced it must grow by compet-
ing away from one, or some, or all of the existing industries, some portion of
their factors of production. To the extent that new industries compete away
resources of production from existing industries, that tends to retard the rate
of growth of those existing industries. To the extent that new industries
produce substitutes for the output of existing industries, they compete away re-
sources faster and tend to bring about the relative decline of such industries.
This question is of major importance, because of the challenge and the threat
facing the United States economy presently. The challenge is for the United
States economy to move vigorously into the post-industrial age by maintaining
leadership in adapting its economic processes to new knowledge of the earth,
the solar system, the galaxy and the universe; of the biology, chemistry, genetics,
socio-biology, and anthropology of human existence; and the relationship
in all energy processes of the creation of waste and pollution as a necessary
aspect of biological and especially of human life. The challenge, in short, is to
use comprehensive understanding of universal principles revealed by my knowl-
edge in order to "get more from less". This development requires the decline of
existing industries and economic processes and the growth of new more adapt-
able industries and economic processes. The effect of conscious evolution of eco-
nomic processes in conforming with new knowledge is an explicit growth policy.
The threat is that the vested interest which now exists in industries of great
past value and the vested interest in economic policies of great past value will
blind and dissuade leadership from making the necessary changes that lead to
adaptation. It is such a development in Great Britain between 1876 and 1976 that
has reduced the standing of the United Kingdom in the leadership of world
economy and political affairs, the British failed to grasp the underlying signifi-
cance of the Industrial Revolution and did not appreciate the snowballing im-
portance of widespread human knowledge, skill, and good health in the continued
production of advancing human welfare.

(12) There is considerable empirical evidence that the rise of the not-for-
profit sector of the United States economy, which now employs 1 out of 3 workers
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in our economic system, is reducing the ability of the corporate sector to earn
rates of return sufficient to attract enough new investment for growth in the
"not-for-profit" (including government) sector. This development has occured
as Americans have sought goods and services under present policies which are
not easily produced by private enterpreneurship. The interesting strategy with
policy implications by Milton Friedman as well as others, as a means to broaden
the market for private corporations, is the idea of "privatizing" the productivity
of public goods and services. To take one example, if the U.S. postal monopoly
were ended by a change in the postal law that would permit private competition
to provide postal service, including a device for sharing among private producers
the cost of marginal segments of the market, rapid innovation and reduced prices
would result as private competitors explored new technology for transmitting
information. The principle of privatizing the output of public goods is wide-
spread in its application. It could extend to transportation to and from work,
the building of parks and recreational areas, the provision of convenient com-
munication and other human services, the provision of education through vouch-
ers for students, the provision of health services through health maintenance
organization and in many other ways. Evidence in the development in recent
decades of other non-communist industrial societies seems to suggest that, unless
such a strategy is undertaken v'ith understanding and intensity, the not-for-
profit sector is likely to continue to grow as a share of the total economy. Unless
measures are introduced to improve the observation and measure of production
gains in the service sector, especially govenrment, the consequences to the society
of such growth is likely to be a failure to measure or to perceive improvement
in the rate of productivity gains in the production of goods and services in the
not-for-profit sector. The big non-ideological advantage (leaving aside ideological
advantages) of privatizing public goods production is the stimulus of entre-
preneurial approaches to the production and measurable evaluation of effective-
ness of production, which by and large is now lacking.

Representative BOLLTNG. Now we hope to have a discussion, and be-
gin that process with Congressman Rousselot.

Representative ROUSSELOT. Thank you, Mr. Vice Chairman.
Mr. Gunn, I have taken the time not only to read your testimony,

but also some remarks of yours that were put in the Congressional Rec-
ord by my colleague from New York, Congressman Kemp, back in
August of 1976. And you seem to put a substantial amount of emphasis
in both your testimony today, and in the testimony that he placed in
the record, on the subject of what you call an important part of capital
activation on our tax policies. And you indicate in your testimony
today that there is a range of tax brackets within which an increase in
tax rates will lead to a decline in tax revenues. And you go on to say
that you think we have reached that prohibitive tax rate range.

What do vou think we ought to do about it as a Congress?
Mr. GUNN. Your question was, what do I think we should do about

it?
Representative ROUSSELOT. The tax.
Mr. Grx-N-. The thing I would recommend specifically would be cuts

in the marginal tax rates on businesses and in individual tax rates
across the board. And in addition to that, an indexing of the personal
income tax schedule, that is, the points along the income spectrum at
which the tax rate rises, the marginal tax rate rises. They should be
moved up by the rate of inflation, so that. to put it simply, if we had
a rise in the price level of 10 percent, a worker only has to demand a 10
percent raise to offset the effects of inflation. With a graduated income
tax schedule, if prices rise by 10 percent, it takes more than a 10 percent
increase in pay to offset that.

So those three things, a cut in the personal tax rates, the marginal
tax rate on business, and an indexing of the personal income tax
schedule.
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Representative ROuSSELOT. Some of my colleagues here would
argue-and I don't say that I necessarily agree with them-that what
you suggest would probably substantially reduce our income.

Mr. GUNN. Reduce whose income?
Representative ROUSSELOT. The Federal Government income. And

consequently, we wouldn't be able to fund all of the wonderful pro-
grams we now have. And in addition to that, we would create additional
deficits which could drain the money market to some degree.

Mr. GuIDENN. Well, I believe, on the contrary, that such a policy would
actually decrease the deficit. You must agree that if tax rates were zero
you would get no revenue, and if they are 100 percent you get no rev-
enue, because no economic activity would occur, nobody works if they
can't keep any of the profit. But in between you get something. So if we
agree that you get no revenue at'zero and 100 percent, somewhere in be-
tween you have to move toward 100 percent.

What happens as you raise income tax rates? You do two things.
The thing that happens is that the producers that are least efficient
simply have to go out of business, because they were only marginally
profitable in the first place.

You reach a point where the increase in revenues from remaining
producers is fully offset by the loss of revenues from producers that
went out of business. So that revenues themselves can actually decline.

Now, if the companies that went out of business have to lay people
off, you have people that are now out of work, and Government spend-
ing has to rise to take care of those people umless we want to let them
starve to death.

So if that occurs, then it seems to me that it follows that if we go
backwards from there, we will get opposite results.

It is like lowering the price of beans by 5 percent. If it causes an in-
crease in the sale of beans, an increase that is greater than 5 percent,
then your revenue from beans will go up. So in the tax cut case What
happens is, your revenue will go up because other people will be em-
ployed, and because they are employed, they no longer have to be sup-
ported by the Federal Government. So you get a double shot in the
arm, in that you increase the Government's ability to spend and you de-
crease its need to spend. And it takes some'of the pressure off the Fed-
eral spending so that you can fund those social'programs that are con-
sidered vital.

To take the extreme case, just take the statement that I'have in my
testimony. If you raise the tax rate to 100 percent, revenues certainly
will not go up.

Representative ROUSSELOT. I don't mean to sound like I am disagree-
ing, with your policy of reducing taxes. But can you give us some spe-
cifics of what you thing, say, in the corporate tax field and the indi-
vidual income tax field we should do to achieve what you suggest?

Mr. GuNN. You mean in terms of specific numbers? Well, it is a
question of how much-I guess what we have to do is to decide how
long that range is. I haven't come up with specific numbers. But we
would go a long way just by indexing the personal income tax schedule,
and perhaps lowering the marginal tax rate on businesses from. say.
48 percent, where it is right now, to somewhere in the neighborhood
of 40 percent.
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But before you put that number down I would be glad to put some
work into it.

Representative ROuSSELOT. I haven't put it down.
Ei.rht percent, then.
What about the personal income side, as a guess, as long as we are

all speculating?
Mr. GUNN. I guess what I would have to do is-vou see, it really

doesn't matter which side it goes on, whether it is on the corporate tax
side or the individual tax side.

Representative ROrrSSELOT. But vou did say both. didn't vou?
Mr. GUNN. Yes; I did say both. But I think that it would work either

way! because what I am really calling for is a decrease in the level of
taxation on the private sector. Because if you lower individual income
taxes, then we should see a softening in demand for wage increases. If
on the other hand you lower corporate tax rates, many corporations
would find themselves suddenly able to meet the wage demands that are
being placed upon them. But either way, production should be encour-
aged by a tax cut on either side.

Representative ROUSSELOT. On the personal income tax side, what
are you saying, a 5-percent or 6-percent reduction?

Mr. GUNN. If I am allowed to go to extremes, I would recommend a
proportional tax rather than the rradnated income tax.

Representative RoUssELor. I think in your statement that Mr. Kemp
put in the record in August you were quoted as saying: "The only way
for the Government to induce real growth of the private economy is
by lifting from the private economy those burdens placed upon it by
the Government itself." And obviously one of these you stressed was
taxation. And you go on to say, "That that is what really produces
long-run employment." Are there other areas besides taxation that we
should look at that would encourage better growth?

Mr. GUNN. Well, No. 1, there are two kinds of taxation. There is
direct taxation, which is cash taxes. And then there is a future tax to
take care of current deficit spending, and the printings of money,
which is monetary inflation. And then there is the indirect tax of
Government regulation. It is going to tax me quite a bit this year just
to be able to do my own income tax. I think I might have to go to
H. & R. Block and get it done.

And there are other areas. And this one is kind of a touchy issue.
And that is the minimum wage. I used to hire teenagers to rake my
leaves. But now it costs too much. The Government won't allow us to
strike a bargain at anything below $2.60 per hour. So I rake my own
leaves. So that says that for that young teenager that wishes to rake
leaves at $2 an hour the Government has imposed a 100 percent tax
rate.

And then there is the peculiarly black tax-I won't attribute this
one to Government, but a tax that nonetheless still exists in our so-
ciety-and that is the tax of racial discrimination. As I mentioned a
little while back. I believe that American capital exist in the minds
and hands of its unemployed and its underemployed. And there are
still remnants of a system of discrimination which years ago was a
boon to the agricultural economy, but is a drag on the economy right
now. What we need to do is foster policies that allow all of our citizens
to reach the full level of their productivity capacity. And that is
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another form of capital activation that has to occur. And discrimina-
tion is a tax on black people that is not being levied on whites.

Representative ROUSSELOT. Then do you think we would be ill ad-
vised to increase our Federal wage, which now covers 85 to 90 percent
of jobs, to the level of $3, or whatever Mr. Meany is recommending?

Mr. GuNN. I think that what happens is, when the minimum wage
goes up, rather than the people's wages going up, if their marginal
product is not equal to the minimum wage at that time, they lose their
jobs.

Consider, for instance, the wife that goes to work to help her hus-
band pay the bills. She has somebody come in and do her hlousework
for a $1.50 an hour, and she goes out and she works for $3 an hour.

So she makes a $1.50 an hour net. And that is before we talk about
taxes. And let's just assume that it is after taxes. Well, if the Gov-

ernment says that now you have to pay the person that comes in and
does your work $2.50, she now realizes that she works for 50 cents an
hour, and she uses that up going to work and back. So what does she

do? She quits her job and she fires the person that was coming in to

do her housework. And two people are out of work because the mini-
mum wage was raised.

Representative BOLLING. What I would like to do is say in general
that the purpose of the format is to allow each participant to seek to

involve himself when he wishes with regard to the other's remarks.
If any of you have any comments to each other, we would be delighted
to have you make them.

Representative ROUSSELOT. Mr. Gunn has certainly brought up some
stimulating topics. I don't know how well they should go on the floor
of the House.

Representative BOLLING. It seems to me you indicated that they had
been brought up

Mr. GuTNN. I might add that the people most adversely affected by
the minimum wage are people that are not very well off.

Representative ROUSSELOT. I would like to hear a discussion on the
minimum vwage. Mr. Meany suggested that that would be one of the
first things that he recommends this Congress do, was increase the
minimum wage to $3 or $3.20, that is really going to create a lot of
prosperity.

Representative BOLLING. My slight problem with that as chairman
of this session is that we should try to talk about capital formation.
Everything affects that, of course, including the minimum wage. But
I think we will have another forum where we might better spend time
on that.

Representative ROUSSETOT. OK.
What about the tax cut?
Mr. MADDE.N. I had a comment on the minimum wage which will be

very fast. And that is the difference in the perception between the

individual who receives it and the emplover who pays it. The individ-
ual who receives it and has an after-tax income-let's say it is a $2.60
per hour minimum, and after taxes it is something less than that. The
employer. on the other hand, adding to his $2.60 employment taxes
and possibly some other benefits that are part of the contractual re-
lationship, may find that his hourly cost is $4. not the minimum wage.
The employer perceives something less than the minimum wage on an
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after-tax basis. The employer, by the time he has added in the various
fringe benefits that may be part of the contractual arrangement, may
be up to around $3.50 an hour. So that there is a big gap between the
perception on the employer's part of what the minimum wage is and
the perception of the employee who receives the income.

Representative BOLLING. I would like to find out from Mr. Gunn
what he means by a proportional tax more specifically.

Mr. GUNN. That is the same tax rate across all incomes.
Representative BOLLING. I see.
I have some questions, but I don't want to interrupt you, Congress-

man Rousselot.
The first one has to do with Mr. Boswell's paper and his discussion.

He has a principal conclusion that the United States does not face an
aggregate capital crisis. I am also interested in his other point that
"the problems in the area of capital formation are simply symptomatic
of the difficulties in the more fundamental areas of inflation and reces-
sion." What I would like to see, if I could get members of the panel
to discuss it, is the general agreement or disagreement on the question
on whether or not the United States faces an aggregate capital crisis.
Then I would like to get their views on another point, which seems to
me to be a point that would stand on its own, even if the first point
were not agreed to. If we were successful at the Federal level in not
doing the exact opposite of what we intended. if we were successful
in maintaining a relatively stable economy-as I think it could be said
was maintained through about 20 years, from 1946 to 1966-if the
Federal Government succeeded in accomplishing its share of that task,
would it then really actually solve most of the problems of capital
formation if any exists-I would reverse the question, and I am inter-
ested in seeing what kind of reaction I can get to it, because it is
fundamental.

Mr. DENISON. At the risk of sounding as if Mr. Bosworth and I had
gotten together-which we did not-I must say that I substantially
agree with what he said on both points, that is to say, on the absence of
any kind of aggregate capital shortage and on the difficulties arising
from inflation.

On the inflation point Mr. Bosworth referred, I think quite
properly. to the problems of the individual saver in a highly inflation-
ary societv of finding an appropriate outlet in which to place his sav-
ings and to problems in transmitting savings into the investment which
is needed.

Another aspect of inflation is a tax problem. Let me preface my
remarks by saying that I am not one who is particularly in favor of
subsidizing investment. In fact, if I had had my druthers we would
never have had the investment tax credit. I would't want to say that
we should get rid of it no-w. But I think the justification for it. and
for what it seems to me rather liberal provision for depreciation, is
our failure to offset the effect on corporate and noncorporate business
taxes of inflation. And if we are going to make any change in the
tax structure, I think it should be to permit in one form or another
revaluation of depreciation, and to make provision not to tax inven-
tory profits.

Now, it is perfectly true that you don't have to be taxed on your in-
ventory profits under ordinary circumstances. But this requires that
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you use LIFO accounting, and sometimes there are problems. -Many
firms still don't use it. I am reminded of the Japanese experience with
depreciation. The Japanese, I think around 1960 or 1961, put in
a provision which allowed firms to use replacement cost depreciation.
And yet most did not, for the simple reason that they would have
had to do the same thing on their reports to stockholders. This would
make their profits look bad, and they were more concerned about their
stockholders than they were about their taxes. This problem needs to
be solved.

I don't think that the tax structure necessarily is badly mistreating
business in the aggregate, because we are a little generous in some other
respects. But it is no answer to the problem to say that we overtax one
corporation and undertax another and things cancel out. Overtaxa-
tion and undertaxation don't cancel out exactly in the aggregate, and
they may not cancel out at all in individual cases.

In connection with what Mr. Gunn is saying about indexation, let
me note that we had a very interesting conference at Brookings a year
or so ago on the subject of "Inflation and the Tax Structure" which
dealt with indexation, as well as with the effect on corporate profits
of inflation. It will shortly result in a published book.

I think the subject is an important one and the Congress may find
some interesting things in the volume. I myself did a paper on a rather
technical aspect. which was: If you index the tax structure, should
everybody use the same price index, or should each taxpayer use a
difference price index And, in either case, what price index should be
used? But most of the papers were concerned with more general topics
including foreign experience. I think the subject is well worth some
study.

Representative BOLLING. Thank you.
Would anybody else like to comment?
Mr. MADDEN. I would like to comment.
I think that in a short-run sense I would agree with Mr. Bosworth

and Mr. Denison. But the problem we face as I see it is linking the
short run and ~the long run in respect to the question as to whether
ending inflation and recession would solve the capital formation
process.

I would like to refer the committee to an article by R. B. Freemahi
entitled "Investment in Human Capital and Knowledge" that appears
in a volume called "Capital for Productivity and Jobs" edited by Eli
Shapiro and William L. White at the 51st American Assembly held in
October of this year. Mr. Freeman calls attention to Denison's work-
I want to be right here-"Denison accorded the rising educational at-
tainment of the American work force a similar place in sources of eco-
nomic growth, suggesting that upwards of 42 percent of increases in
real national income per person could be attributed to the growth of
schooling. Later, in a volume Denison published in 1972, his estimate
was reduced, but it continued to be as or more important than capital."

Also Mr. Freeman states: A general finding emerges from studies of
the growth consequences of research and development-that is not a
quote, that is a summary of what he says. Here is the quote:

The great diversity in procedures notwithstanding, a general finding emerges.
Virtually all analyses of the relation between R. & D. and productivity have
found sizable returns to investment in knowledge. In industry perpetual rates of
return range from 30 percent to 50 percent.
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Now, when we look at that period of stability you cited, we tend
to overlook the active role which the Government played in stimulat-
ing growth during that period. There was such a thing as the Inter-
state Highway System, which was financed 90 percent, I believe, by
Federal taxation of gasoline and 10 percent by States. Is that roughly
accurate ?

Representative BOLLING. It is still being financed that way.
.Mr. MADDEN. Yes. And it is the largest single construction project

in the history of the world.
It does not regulate investment. It does not issue ukases about the

construction of highways. But it does, I would say, gently stimulate
the construction of highways.

We also had the space program.
Representative BOLLING. You say gently with 90 percent?
Mr. MADDEN. Well, more than gently.
Representative BOLLING. Excuse me.
Mr. MADDEN. We also had the space project. I have heard the first

administrator of the space project, a very distinguished man who had
much experience in Government, and was attributed as being the great-
est manager of the 20th century on account of the scope of the space
project, assert that a sizable proportion of the funds spent in the space
project were spent on the expansion of basic research in key sciences
which allowed the United States to reach further toward the frontiers
of knowledge in basic materials, in miniaturization, in quantum phys-
ics, and weather observation, and a host of other such vital questions,
than most people realized who examined the budget of the space proj-
ect. And this was Mr. James Webb, who was a subtle and adroit and
wise and effective administrator of this great cooperative project.

Representative BOLLING. If I might interrupt you, I would say that
he is perhaps the greatest expert on the administration of large en-
deavors that I know, and not just from a governmental point of view.
He has done more thinking and more research in this area than any-
body I know.

Mr. MADDEN. If we take Mr. Bosworth's point about the distribution,
the allocation of capital, and we also take Mr. Denison's point and
Mr. Bosworth's point, I think, in agreement, if I am not mistaken, that
inducements to invest may be more important than the availability of
savings, then I don't know whether we have a capital crisis in the long
run or not, even though we may have the same aggregate capital flow-
ing. if that capital is not induced to flow into those areas which seem
to bring these extraordinarily large returns on investments. And I
would call your attention to the portion of my paper quoting the scien-
tific and industrial statesman, Mr. Simon Ramo of Thompson-Ramo-
Woolridge (TRW), who is certainly a champion of the private mar-
ket, and a devotee of free enterprise, indeed he is a Westerner, which
is a solid bloc in the support of free enterprise these davs. And Simon
Raamo points out that we are becoming more timid and less innovative
in the use of science and technology.

So it seems to me that one could argue that in the long run there
is no crisis, to be sure. just the crisis of slow decline. which doesn't
take the form of vivid headlines- it didn't in England when it began
in the third quarter of the 19th century. But nevertheless it is a matter
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to be concerned about beyond the short term. And since we are entering
a new political period, it is therefore a question that might interest the
Congress as it attempts to formulate a strategy of development for
the country, not to issue ukases, not to disband the market, not to
threaten the market mechanism, but rather to guide it with that same
enthusiasm that it guided the highway program and the space pro-
gram earlier.

Representative BOLLING. As one who was present when we finally,
after 2 years of effort, worked out a compromise between, as I remem-
ber, the Democratic Congress and the Eisenhower administration on
the final version of the highway bill, I would have to confess that a
great many of us went to the highway bill because we were unable to
pass anything else like aid to education. But I think you would prob-
ably agree that one of the reasons we had that remarkable period of
growth was something peculiar and accidental called the GI bill.

Mr. MADDEN. Indeed-of which I am a very appreciative beneficiary.
Representative BOLLING. I never got the benefit from it, but I helped

others.
Mr. Strumpel.
Mr. STrhmIPEL. There seems to be a consensus among the panel here

that indeed the problem is not the availability of capital, but the
inducement or the incentives to utilize and to increase existing capital.
But here I think the consensus ends. As should have become clear-
as probably has become clear from my testimony-I do not believe
that the road to prosperity requires the strategy to increase corporate
profits, not because I am against business, or because I do not believe
that business had not a, very important role to play in recovery, but
because I believe that we might bet on the wrong horse here.

Given the signrs on the wall that go much beyond the present reces-
sion we see structural changes that would lead to a misallocation of re-
sources if we were to stimulate business investment artificially in
order to try to solve our most important problems, particularly the
employment problem. And I would like to call your attention to some
of the catch words that I heard Mr. Duncombe refer to, which again
reflect the difficulties of industry with one big firm with which he is
associated. For instance, he referred to the greatest risk, investment
risk in the present era. He also referred to the profit picture. And
again these are factors that do not exist for the American economy
alone, and cannot be attributed to special factors or to incompetency
of policies, but that can be observed in a very parallel fashion in other
industrial countries.

I therefore submit that if we talk about tax policies to solve our
problems we should rather use a short cut, not to bet on the strategy
of stimulating investment, particularly investment in fixed capital,
but rather use tax incentives which stimulate employment directly,
which favor, for instance, the substitution, or the marginal substitu-
tion of capital through labor, or at least prevent the speed of substitu-
tion from being as fast as it has been in the past.

Representative BOLLING. Thank you.
Representative RouSSELOT. Can I ask you, Mr. Madden, if you be-

lieve we should have tax cuts?
Mr. MADDEN. In the short run I do believe we need them.
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Representative ROUSSELOT. You mean 2 or 3 years?
Mr. MADDEN. I mean immediately in the next couple of months, I

would favor a tax cut.
Representative RoUSSELOT. On a corporate tax level, what would vou

talk about percentagewise as in the way of a cut, that would be enough
of a stimulation?

Mr. MADDEN. I am not informed enough to give an authoritative
answer on that.

Representative RotuSSELOT. What is your guess?
Mr. MADDEN. My guess is somewhere between $10 and $18 billion.

And I would think that-
Representative RouSSELor. What about on the personal income tax?
Mr. MADDEN. I am talking about a total tax bill of $10 to $18 billion.

If I had my druthers as to taxes, I would favor the view expressed by
the Administrator of the Environmental Protection Agency, Russell
Train, who wrote a fascinating article in the Washington Post on taxes
about 3 weeks ago in which he argued for a flat rate tax with a mini-
mum of deductions and exclusions and credits, which would yield
more revenue, or at least as much, at a lower rate than the present pro-
gressive tax system; which would reduce the complexity of the tax
systems, and make it much clearer to everyone, no matter how much
they were paying. And of course he said that most scholars support
this, and most interest groups oppose it. And I think he is right. But
that is my preference in some ideal sense.

Representative ROuSSELOT. Mr. Denison.
Mr. DENISON. I think the President-elect is precisely correct. There

is no need to decide right now, and if I had my choice I would do
exactly what he said he was going to do, which is to wait another
couple of months, during which nothing is going to happen anyway,
and take a look at the situation then. If it still looks like we are falling
considerably behind the path of recovery which was projected earlier
this year, I would say cut taxes. If not, I wouldn't.

Representative RoussELOT. So your suggestion would be very
conditional.

Mr. DENISON. Yes, indeed.
Representative RotuSSELOT. Mr. Bosworth.
Mr. BoswoRTn. I will agree with that. I don't think there is any

point to being terribly specific right now. But the evidence does seem
to be mounting that purely from an advance point of view, the
economy is going to need a stimulus at the beginning of the year. But
we do have several months in which nothing can be done anyway. so
there is no reason to make a final commitment on it. But we should be
beginning to think in that direction. When it comes to how that tax
cut should be put into effect, I think you opt for the very fastest way
to do it.

And second, since the reason for the tax cut or consideration of it has
been the weakness of business investment in recovering in this current
expansion; I think that we do have to consider that business invest-
ment and incentives would have to be a part of that tax package.

Representative ROUSSELOT. Assume that the amount of so-called
money not spent by the executive branch amounts to $12 billion, or
whatever the estimates are-the Budget Committee is going to meet
next week on this subject-should we just rebate it immediately?
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Mr. BoswoRTH. I think that specific one-what we are really
saying-

Representative ROUSSELOT. I mean, if you were in our place would
vou rebate it?

Mr. BoswoRTr. I would rebate that.
Representative ROUSSELOT. The whole thing?
MIr. BOSWORTH. Yes, on the grounds that absolutely nothing has

happened to the economy since the time that that fiscal policy was
originally set that would lead you to want that more restrictive policy.
Wlhat you have had is an accidental change in fiscal policy which you
are now going to try to put back where it was before.

Representative ROUSSELOT. Mr. Gunn.
Mr. GuNN. Let me make something clear which we were talking

about a little while before. I was not talking about the cut in taxes,
but a cut in tax rates. And the distinction is critical, because when I
hear tax cuts in the neighborhood of $20 billion or $30 billion, or what-
ever, I think about the calculation that the Treasury did back in the
early sixties when they had the tax cuts. They made their calculations
and came up with a deficit of $90 billion. And in fact what happened
was a $50 billion surplus. I am talking about a cut in tax rates. I am
a little bit of a fundamentalist. I don't believe that things happen out
of the clear blue. I think that things happen for a reason. And therefore
I reject the wait and see policy, because it sounds like, well maybe 8
percent unemployment is not so bad. But I know that the unemploy-
ment rate in my neighborhood is four times that amount. And people
who are out looking for jobs aren't really as comfortable with waiting
as we might be. And when I talk about cuts in tax rates, that specifi-
cally excludes tax rebates. Now, a tax rebate is not a cut in the sense
that we are talking about. It is no more than any other transfer pay-
ment. In order to get any sort of production incentive from a cut in
tax rates it has to be a cut in tax rates for next year, not a cut in tax
rates for last year, unless we can produce retroactively, and I don't
think we can.

Representative ROUSSELOT. A good point.
Mr. DUNCOMBE. I am not sure why you are asking the question. I

am not sure whether you are asking, should we have a tax cut because
we have what has been variously referred to as a pause, and you are
thinking essentially about a short term-

Representative ROUSSELOT. I am really trying to look at the long
range, I think.

Mr. DUNCOMBE. If you look at the long range, then I think that you
do have the problem that Mr. Gunn has addressed, and others.

You are talking about a cut in tax rates, but you are also talking
about tax reform, basic tax reform. And it seems to me that if this is
what we are truly talking about, then we might begin to think about
the nature of a tax reform program. But certainly it is not the sort
of thing that we enact in the next months or two. So on that score I am
in line with Mr. Denison's remark.

Representative BOLLING. MIr. Denison, you traced the components of
U.S. economic growth since 1948 to various sources, the number of
workers, educational works, allocation of resources, economics of scale,
and the like. Some people feel that the economies of scale have been
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largely exploited, indeed the scale has become too large in some cases.
The economies for reallocations of labor come largely from transfer-
ring labor out of agriculture. And these have now been perhaps largely
exhausted.

Now, there are some people-and I am not one of them-who believe
that the labor force is overeducated, and that education will be less
significant in the future and play a more modest role in the U.S.
economy than it has in the past. How do you see the development of
these main contributors to growth in the next 10 to 20 years?

Mr. DENISON. I guess I gave you that in my statement this morn-
ing. Let me just mention a few of them.

From the standpoint of a reallocation of resources, you are quite
right. My estimate, speaking from memory at least, was that we were
getting about 0.4 of a point in the growth rate out of this source from
1948 to 1953, which fell to 6.3 in the 1953-61 period, and 0.2 in 1964-68.
and from 1969 to now. And we will round to zero next.

Education I think is quite interesting from this standpoint. My
estimate is-let me for the moment talk about the nonresidential busi-
ness sector, which is about 80 percent of the total, but which is the part
that counts statistically. In getting the contribution of almost a half
a point in the growth rate-and it has been very steady throughout
the whole postwar period-if one takes the long sweep of history, or
the wide range of geography, you see this is really an extraordinarily
large number. It never was that big before 1999 in our history. and
it has rarely been matched anywhere else. And it was this big not be-
cause education did anything magical in this country or this period,
but because we had a truly massive upsweep in the educational level
of the American work force. It was simply enormous in terms of the
distribution by years of education, and in addition a year came to mean
more days of education. We are talking remember, about the change
from people working in 1929, many of whom were educated well back
in to the 19th century, or 1948, to the people who have now replaced
them and who were educated anywhere from the years before 1920
and the very recent past.

What about the future? It seems to me perfectly obvious that you
can't go on adding education indefinitely to people. at least not full-
time education. At some age they are going to have to do a little work
so they can't go to school forever. And the interesting question is,
should we anticipate a sudden drop or a gradual decline in the in-
creases in education and its contribution to growth?

The case for a sudden drop may be made something along these lines.
Richard B. Freeman reports a radical and sudden decline in the earn-
ings differential between high school and college graduates. This im-
plies a sharp decline in the rate of return to college education, or its
marginal product, or whatever term you want to use. Then, if you
want to make the case stronger, you pick up an analysis by Steven P.
Dresch in a paper given, I think, before this committee. Because of
this sharp decline in the earnings differential few people will go to
eollege anyhow: it doesn't pay. So you get a double-barreled effect.
The future increase in college graduates will be small, and even if it
were big it wouldn't help because there is no more need for additional
eolleaye graduates. The economy has ceased to move in such a direction
that the need for education is constantly rising.
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I do not myself expect a sudden drop. First of all, let's go back to
the earnings spread. I think there is agreement that up to the 1960
census nothing much had happened; differentials had been quite con-
stant for some time. The 1970 census, giving earnings data for 1969, I
have analyzed in detail from this standpoint. I find that, in the busi-
ness sector, nothing much happened to differentials within the very
wide range from people with 5 to 7 years of elementary education all
the way up to those with 4 years of college: in this range there was
only a very trifling narrowing of differentials. There was some drop
in the relative earnings of people with 5 or more years of college, and
some rise in the relative earnings of those with no education at all or
1 to 4 years of elementary school. But these groups account for a very
small part of the business employment.

To ascertain what happened after 1969 is tricky, because the main
source of data available is the annual Current Population Survey,
which reports income data. And this survey is a sample, and it has
some very tricky little sampling fluctuations. It is mainly from this
survey that Mr. Freeman gets this sudden decline in earnings differ-
entials. I have looked at the same data, and I am convinced that they
show no such thing, that the narrowing didn't happen in fact, and
therefore that the rest of the story doesn't follow. However, to be
sure we will have to wait for the 1979 census data, in which the sample
problem becomes miniscule.

But there is another point. The rising ratio of the number of college
graduates to the number of high school graduates is only a small part
of the enormous upswing in the educational distribution that was
responsible for the contribution of education to growth. For example,
in just the 18 years from 1952 to 1970, the number of men in the busi-
ness sector with 8 years of education or less dropped from 42 percent
of the total to 21 percent. This is quite a drop in 18 years. So really
college isn't all that important.

There isstill another interesting point about education. In the post-
war period up to today a big part of the increase in college graduates
has been absorbed by education itself in the form of teachers. And
they never entered into the business labor force. This is over. In fact.
from now on we can anticipate that the number of college graduates
available to business is going to increase faster than the increase in
the economy as a whole.

We can expect a decline in the contribution of education. but one
that is slow and gradual. To illustrate what I mean. the decline may
be of the order of a tenth of 1 point in the growth rate per decade.

I forget what the other subject was.
Representative BOLLING. Economies of scale.
Mr. DENTsoN. Yes.
Now, I think this is an extremely important subject. It is also one

of the most speculative, perhaps the most speculative of all topics in
terms of my estimates.

I believe that economies of scale, governed bv the size of markets.
is an extremely important growth determinant. I use the term "econo-
mies of scale" broadly to include the size of industries and firms, the
degree of specialization among industries and firms, the length of
production runs, the size of transactions-which are very important in
many industries, including wholesale and retail trade-and so on.
These are important determinants of cost.

91-492-77 10



140

Now, are gains from economies of scale going to run out or are they
running out? My view is no. This conclusion requires exercise of a
great deal of judgment. And I can be wrong. But my belief is that as
technology advances and the economy expands, the opportunities for
economy of scale constantly are replenished. If you had a constant
technology it is quite true, I think, that as markets grew and the size
of operations grew, the opportunities for additional gains from econo-
mies of scale would constantly decline. This would be an adverse factor
in growth and there undoubtedly is in fact a little bit of this. But
what I think happens, by and large, is that as the size of a market
increases, technology is developed and production is reoriented to
accommodate that size of market. And you get the situation in which
the opportunities are always there for more gains in productivity from
expansion in that new technology. So you don't run out.

And for this reason I do not view economies of scale as a significant
adverse factor.

Gains from economies of scale are related to the size of the total
output of the country, the total market for goods and services. And I
have estimated that in nonresidential business about one-half a point
of the growth rate from 1948 to 1969 stemmed from economies of
scale. My specific estimate or assumption in this calculation is that
within nonresidential business, the situation is such that if you increase
any determinant, employment or anything else, by an amount that
would raise output by 1 percent under constant returns to scale, you
can infact expect about a 1.15 percent increase in output. That is to
say, economics of scale are estimated to amount to about 15 percent.

An interesting point emerges. The contribution of economies of
scale to the growth rate of output per worker is the same, one-half per-
centage point in 1948-69, as the contribution to the growth rate of
total output even though the per-worker growth rate itself is much
smaller. Thus it is a very important component of the growth in
productivity if my numbers are anywhere near correct. Its size depends
on everything that influences total output, and therefore it is affected
by the growth in the labor force itself. So that fast growth in the
business labor force is conducive to a fast rate of growth in
productivity.

Now, what is going to happen to the labor force? What you have
had is something like a 0.7 percent growth rate of potential employ-
ment in the business sector during the postwar period up to about
1964, suddenly jumping to 1.9 percent in 1964-69 and a peak rate of
2.6 percent in 1969-75. It will be coming back down henceforth, and
constantly declining to 1990. I haven't anything further out. But
even in the eighties the growth rate will be one and one-half times
what it was in most of the post-war period, up to about 1964. So labor
force growth will still be favorable compared to most of the postwar
period. Hence, I don't feel that this is something that is going to have
an adverse effect on growth and productivity.

I think I have covered the three topics that you particularly asked
about.

Representative BOLLING. This business about the labor force relates
to the question that I wanted to ask Mr. Strumpel.

You emphasized the need for economic growth that matches the
economic resources. That seems to mean a more labor intensive form
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of growth. We also hear a lot about the need for an appropriate rate
of technology which means, at least to some, greater labor intensity.
There are two aspects of what we just said about the labor force. In
the light of the probable decline from current levels

Mr. STRUIMPEL. Decline of what?
Representative BOLLING [continuing]. Of the growth in the labor

force.
Mr. STRumPEL. We are not yet in that stage, right?
Representative BOLLING. We can anticipate it fairly realistically

in this country-I think that is a fair statement and a fair assumption.
If that is a fair statement-and perhaps it isn't, in which case you can
obviously disagree and perhaps disprove it-then where would we be

if we devised policies for greater labor intensity as we were going into
a situation where the growvth of the labor force shifted gears?

Mr. STRuMPEL. Indeed I have my doubts, Congressman Bolling,
with regard to the validity of that assumption for the next 10 years.

We are still in an era where the baby boom people are entering the
labor force. The peak of the baby boom was in the late fifties. We are
now in 1976. So we are now at the peak of the infiuction of this group
into the labor force.

In addition, we still have a rising labor force participation of
women, particularly married women, and it is very hard to predict
how long it will last.

So I think for the next 10 to 15 years-and the time perspective that
I choose in my paper is exactly congruent with one that is the title
of studies; namely, 1976 to 1986. And I believe we have these prob-
lems, and we must deal with them during this decade. Our policies,
I think, are flexible enough so that as you get closer to the 21st century
we will be able to effectively react again with different policies.

But there is also a quantitative aspect to your question. There is a
question as to the extent the composition of the labor force fits with
the composition of the jobs offered. And if I may add to the discussion
or the conversation you had with Mr. Denison, the question is: To
what extent are people indeed deterred by declining marketability of
education from engaging in education? The evidence shows that there
is very little deterrent effect on the rate of planning to engage in
higher education, in other words, there is still a growing proportion
of young people that intend to go to college. And then we face the
very real risk of expanding our economy in a direction which is not
any more geared to the skills and the preferences of the people who
have higher education and who are simply not willing to accept the
jobs offered. And I think one of the great challenges to public employ-
ment policies is to take account of the particular types of talents that
are available and try to match them with the public needs that are
indeed available in the same areas, but cannot be expressed on the
same market, because many of these areas are really public sector needs
that have to be provided by the public sectors, and are not easily ful-
filled-for instance, the need for personal care, for fire and police
protection. And I mentioned some other instance in my paper.

Representative RoussEwOT [presiding]. Vice Chairman Bolling ex-
pressed his regrets that he had to leave.

Mr. Gunn, do you have an additional comment?
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Mr. GuNN. I wanted to say something about the call for a policy to
shift toward more labor intensity, et cetera.

Mr. Madden in his statement said:
A strong case can be made that subsidizing real costs of existing industries

amounts to slowing down the growth process, while policy that levies full real
costs impartially speeds it up.

I think that the private sector-and they have a very strong motive
for doing this-does attempt to match talents with needs. And they
do it in order to make or to increase their profits. But sometimes public
policy can get in the way of that sort of matching, because-he has
mentioned here-of subsidizing real costs. For instance, when we sub-
sidize the purchase of certain materials by using artificial price re-
straints, we cause that material to be consumed more than it otherwise
would be, and cause it to be produced less than it otherwise would. And
if these kinds of restraints were removed, then the prices of those
scarce materials that you are talking about, other than labor, would
rise. And when they rise relative to the cost of labor, businessmen
in search of a profit still, to the extent that the products can still be
manufactured with less material and more labor, will make those sub-
stitutions. But when you artificially hold down the price of materials
and artificially hold up the wage rates through such things as the
minimum wage, that substitution simply will not occur, it will go in
the opposite direction.

Representative RoUsSELor. 'Mr. Strumpel, did I understand in your
last comments that you feel that because there is this mismatch, that
there tends to be a higher level of education and capability to the jobs
that are coming on the scene and on the market at a given time, that
maybe the Government ought to give greater consideration to creating
higher level jobs, is that what you are saying?

Mr. STru3rTPEL. Yes; I think there should be an attempt to identify
the need for public services that are geared to the available educa-
tional levels.

I think one can easily misinterpret the situation of the labor market
in one respect. It is often said that unemployment is most severe in
the low socioeconomic strata, which is, of course, an indisputable fact.
It, however, does not justify the conclusion that higher level of educa-
tion would solve our unemployment problem, because our unem-
ployment has the characteristics of trickling down from the highest
educated-they do not become unemployed, but they become underem-
ployed, they are relegated to the jobs that are not quite up to their
qualifications, but are the second best jobs. In doing so they are driving
out from the second best jobs those who have the qualifications suf-
ficient for these types of jobs.

So we have here unemployment which really extends throughout
the socioeconomic ladder, but, of course, becomes most severe and most
tragic for the lower economic strata.

In creating jobs that are geared to higher educated people, at the
same time we do something for the fuller employment of the lower
educated people.

Representative ROUSSELOT. Since I am the only one left, does any-
body have any additional comments or abstracts or additions or any-
thing they want to make at this time? As a minority member of this
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House it is unusual for me to be the only one left. They don't usually
leave the chair to me. Does anybody have any comments?

If not, let me ask a quick question. We have had a lot of discussion
during these hearings and in the recent political campaign about un-
employment. And it came up last week in part of our discussion. We
find that as to the time frame of unemployment that of those that are
listed as unemployed, or that we considered unemployed, 37 percent
of it lasts 5 weeks or less. And many times those people go back into the
labor force, but perhaps not exactly where they want to be. But should
we consider a person really unemployed if he is in a transition period
for 2 weeks, quits or is between jobs?

Do any of you want to comment on that?
Mr. MADDEN. I would like to comment on it. I think it is a very

important point. And I think that the issue is how to go about this
rethinking of the nature of unemployment. I think that there are
political obstacles to restructuring the unemployment rate in such
fashion that it does not fully count those whom some group justifiably
thinks are unemployed. And of course we have now got six different
definitions of unemployment to deal with the problem of differing
definitions by different groups.

Mavbe it would be more constructive to go at the question another
way. The longer I watch the unemployment figures the more I puzzle
about our tendency in business-and I must confess I don't fully
understand this, so I am taking the risk of sounding stupid, which is
familiar to me

Representative RouSSELOT. It is familiar to us, too.
Mr. MADDEN. We arrange for a person to get a slip of paper which

designates that person as unemployed. A business does that, a large
business does that. He therefore is unemployed. Now, he continues to
get a payment, half of which is financed by the Government, and half
by the business, which is called unemployment compensation. And in
some industries, if I am not incorrect, this payment is 95 percent of
his pay. And I think it is less taxable, or perhaps nontaxable.

Mr. DuNcOMBE. Less $7, 95 percent less $7.
Mr. MADDEN. Ninety-five percent less $7.
Now, it seems to me that we have the worst of all possible worlds.

We have this person labeled unemployed. He gets into the figures.
We, are nevertheless continuing to finance his standard of living.
Perhaps it increases. We do not give him any training. And insofar as
he is in that unemployment figure le influences aggregate policy in a
certain wav. I understand that the Germans have got a system by
which they shift this person for a few weeks to a training capacity.

Representative ROUSSELOT. Is that mandatory?
Mr. MADDEN. No; but it is possible. HIe doesn't get into the unem-

ployment figures. Economic theorv as best I understand it talks about
something called search costs with respect to employment. And the
pronosition is that the reason that people are unemployed for 4 to 5
weeks in a free society is that information about alternative employ-
ment is not free, and how long one spends in searching for a new posi-
tion depends on a tradeoff between how costly it is and how beneficial
a better position than the one you think you can get would be.

I don't think that unemployment compensation -would take into ac-
count that 37 percent you describe. And I don't think that we have a
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sophisticated way of sharing the search costs, but providing an incen-
tive for the search. Instead, we have a system which disemploys the
person, as it were, and finances his lack of activity. And we feel that
it is a matter of welfare to extend that period, which increases the
likelihood that he will remain searching for the better job, because you
have reduced the cost of search.

So I am saying, rather than attack the matter statistically, which
raises hackles and causes political problems, why should we not explore
an approach that restructures unemployment compensation so that we
don't, as it were, to this person in this particular pigeonhole with the
lack of thought it seems to me we now show in major business firms,
and in Government itself.

So I agree with you -wholeheartedly. And I offer that as a possible
route to make the change that is more politically reasonable, and in-
deed more economically reasonable. But if it works I don't know. But at
least it is a thought.

Representative ROUTSSELOT. I appreciate your comment.
Anybody else?
Mr. BOSWORTH. A note of caution. If one is trying to say that the un-

employment statistics reflect a lot of different people in different types
of circumstances, that is true. On the other hand, if one wants to try to
allege that something has fundamentally occurred in this economy
since 1973, that suddenlv there are 3 million people out there that
don't want to work, I think that is false. We have an enormous amount
of fullv qualified people, perfectly capable of working, who were work-
ing a few years ago and are not working today. The appropriate level
admitted of how far to reduce that unemployment rate-although we
know it is far below where it is now-does proffer a difficult question.
But I think many of these things can be overblown. We are talking
about one industry that has 95 percent compensation. and it is a great
mistake to believe that every automobile industry worker who was un-
employed in 1975 got 95 percent of his salary, or even came close to
that.

In the case of the unemployment insurance program, it is designed
as a measure to try to get people through a difficult period. If we
dumped all the people on unemployment insurance back out in the
labor market. there are not those jobs in that labor market at present
for them to find. Certainly there are ways to improve the perform-
ance of unemployment insurance to make sure that it does not have
disincentives to find employment, a question on which I think most of
the existing empirical work is very ambiguous. But I think if most of
us considered trying to live on 50 percent of our income, which is about
what unemployment insurance is, you don't find that that really cre-
ates a tremendous disincentive not to work. Most American people are
not in a position that they can long exist at 50 percent of their in-
comes. The incentive for most people to find jobs is enormous. Con-
trary to what we expect, we do not find that people on unemployment
insurance wait until the unemployment insurance runs out before they
find a job. There is a clustering about the period of expiration, but the
increased frequency is quite modest. We do find that 33 percent, as you
said, of the unemployed are unemployed for less than 5 weeks. That
means 60 percent of the work force that are unemployed longer than 5
weeks, or more than 1 month. That is a long period to try to find a job.
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No one is trying to say that we would drive the unemployment rate
to zero or try to do away with all types of unemployment. But we do
think that in the present economy we have a tremendous waste of labor
resources that can work and we should as soon as possible try to re-
duce that. That program improvement could be made at the margin I
think goes without saying, and I think it should also be a proper focus
of attention.

Mr. GuNN. I would like to address something that Mr. Bosworth
just said, and that is about unemployment compensation at 50 percent
of the wage.

If I understand correctly, I think that 50 percent is nontaxable.
These numbers may not be exactly correct, but consider a case where
one gets 50 percent. A man goes to work, and he is working for $180 a
week. When he has paid his Federal taxes, et cetera, maybe he is tak-
ing home $140. That might not be the right number, but say that. It
costs him $20 a week to go to work and back. Now we are down to
$120. There are other miscellaneous things. so you might find that the
difference between the 95 percent and what he gets after taxes is small
enough so that he can barter it away by doing some of the work around
his house that he would have had to pay somebody else to do, and he
mi.zht indeed do quite well on 50 percent.

Representative RoussELoT. Because that is not taxed, and he doesn't
incur the other costs.

Mr. GUNN. Because it is nontaxable.
Mr. BOSWORTH. If Mr. Gunn finds unemployment insurance that at-

tractive, he might give it a try. There is an enormous variation from
State to State in the particular circumstanec in which you find people
on unemployment insurance. So it is very hard to generalize. But what
we would expect to find, if your characterization was correct, is that
once a person went to unemployment insurance, they stayed on it until
it expired. You are saying that there is no incentive to get off, and that
shortly after it expired they -would go out and find that job that was
waiting for them all along. But I am saying that there is no pattern
in the data that indicates that people tend to wait to find another job
because they have unemployment insurance. Instead you find that the
number of weeks to find a job doesn't differ that much between the
group on unemployment insurance and the group off it.

Second, unemployment insurance is available to but only some of
the unemployed in this country. Many do not get unemployment in-
surance. So again it is difficult to use the concept that everybody who is
unemployed is being reimbursed by the Government. I don't think that
is the pattern of unemployment that you see all over this country. The
incentive problem is there, and I think should be addressed. But don't
raise it to be the only problem associated with the unemployment dif-
ficulties we have. It is a significant problem. but not the only one.

Mr. MADDEN. I don't think anyone was suggesting that it was the
only problem. I think the question is this. Some people assert that
it is impossible through aggregative policy these days to get the un-
employment rate much below five and a half percent.

Representative ROUSSErOT. I think President-elect Carter just
estimated that, too.

Mr. MADDEN. The question that seems interesting is, what measures
beside aggregative policy could be used to get that rate below 5 per-
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cent. It seems to me that subsidizing search costs, that converting un-
employment into training opportunities offer a promising avenue for
further thought. I would be in favor of expanding unemployment com-
pensation if it is demonstratable that hardship exists for those who
don't receive it and have chronic unemployment.

But perhaps, Congressman Rousselot, we could ask the question of
Mr. Bosworth, what measure would you proposed that would assure
that the unemployment rate would be reduced to 4 percent or less
without incurring the difficulty of stimulating further inflation? What
would you propose here?

Mr. BOSWORTH. I don't propose that we just eliminate them off the
unemployment insurance roles. I think you have to have positive in-
centives for firms to hire them. I think one thing that we can do is
expand the manpower training programs that we have but there is
little use in training people for jobs that don't exist.

One thing which I think deserves some attention that has been
discussed in the last few months is that we might go to a wage sub-
sidy program for people of particularly long-term unemployment,
and encourage firms to hire such workers, up until the time, say, 2 or
3 years after working, that they have raised their qualifications up to
the level of other workers.

Representative ROUSSELOT. Alice Rivlin of our Congressional Budget
Office has suggested in testimony that the excessive unemployment
compensation benefits account for 1 percent of 7.9 percent unemploy-
ment. That is her estimate on the basis of her statistics. I don't know
where she got it.

Mr. BOSWORTH. I would find it hard to estimate. I would find that
an unbelievable order of magnitude.

Representative ROUSSELOT. But do you disagree with her 1 percent
estimate?

Mr. BOSWORTI. It is about that size.
Mr. GUNN. I think it is extremely interesting, though, that in recent

years we have seen something appear in some labor contracts such that
when there was a layoff, the man with the most seniority has the first
option of getting laid ofi. I think that is most interesting. I don't think
it is the level of unemployment compensation that is the problem. I
think that it is the spread between being unemployed and being
employed. So if we follow the policies that would allow real wages
to rise relative to the compensation for being unemployed, I think that
the objective would be accomplished still, because it is the spread that
is the difference.

Representative RoussrLoT. Does anybody else have any further
comments?

Thank you all for participating. I appreciate it. And I guess that is
it. The committee stands recessed until tomorrow.

[Whereupon, at 4:34 p.m., the committee recessed, to reconvene at
10 a.m.. Wednesday, November 17.1976.]
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The committee met, pursuant to recess, at 10 a.m., in room 345, Can-

non House Office Building, Hon. Richard Bolling (vice chairman of
the committee) presiding.

Present: Representative Bolling.
Also present: John R. Stark, executive director; Michael J. Runde,

administrative assistant; William A. Cox, Louis C. Krauthoff II,
and Robert D. Hamrin, professional staff members; and -MarkI R. Poli-
cinski, minority professional staff member.

OPENING STATEMIENT OF REPRESENTATIVE BOLLING, VICE CHAIRMAN

Representative BOLLING. The committee will be in order.
Today the Joint Economic Committee turns its attention to the

influences bearing on the Nation's lona-term economic development
stemming from potential scarcities of and higher prices for the na-
tural resources that our industries and consumers devour so greedily.

Something approaching consensus now seems to exist that the United
States is facing diminishing returns in developing domestic oil and
gas supplies. The experts feel that, despite the large price increases
that have occurred for these fuels, it will prove impossible to in-
crease U.S. output by very much or for very long. and that our oil
and gas production will decline inevitably within a generation or two
due to outright depletion.

If this is true, it will come as a disappointment to American con-
sumers, who are paying radically higher prices for domestic oil and
gas as -a step toward what was touted as "energy independence." It
also means that we must develop alternate domestic energy forms
such as coal, nuclear power and solar energy on a large scale or else
become very heavily dependent on energy imports at prices still higher
than today's. Conservation should be given much more prominence in
our energy policy strategy than has been true up to now, and this
will be an important task of the Nation's new leadership. But even the
maximum practical conservation effort, I fear, cannot alter the need
for some tough decisions on new domestic production options.

Many people fear that cartels also could gain control of other im-
portant minerals such as manganese. chromium and the platinum
group of metals, or that natural scarcity will drive the prices of
many materials up at rates that will burden the economy and require
adjustments for which we will be ill-prepared unless we anticipate
them now. Indeed, natural scarcity is not implausible if we envision
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success by the deprived three-quarters of humanity in industrializing
their economies over, say, the next 100 years; and in reaching, say,
our present living standards by that time. This would mean a many-
fold increase in resources demands. And, finally, we must recognize a
moral obligation not to squander the golden eggs hidden for our use
by Mother Earth, for sooner or later our posterity will reap the con-
sequences of our profligacy.

Clearly, the adjustment to anv resource scarcity can take several
forms. For instance, one could discourage consumption of resource-
intensive products by fiscal or other means; alternatively one could
accelerate the development and use of conserving product designs and
means of production; or one could adopt a more positive approach of
encouraging shifts in life style toward less resource-intensive modes
by the many methods at society's disposal.

Today we hope to have a wide-ranging discussion of the adjustments
that the members of this distinguished panel see to be necessary and
of the means of initiating this transition so as to minimize any dis-
ruption involved.

I will once again, as I have to each panel, request that insofar as
)ossible the members of the panel limit themselves to approximately

10 minutes. But I am going to use a 15-minute hourglass to indicate
that we have some flexibility. We hope that that maximum will not
become the minimum, because we really want to have. when we are
through with the direct statements, an opportunity for discussion
among the panelists and the members of the committee that turn up.
which sometimes turns out to be as interesting as any part of the
direct presentations.

So as I introduce each member I will start the hourglass and you
can occasionally regard it as a reminder and not very much more.

Our first witness will be Prof. William Vogelv. He is in the depart-
ment of mineral economics at Pennsylvania State TUniversity.

Throughout his career he has been concerned with resource eco-
nomics and mineral economics. He started out at Kenvon College and
got his M.A. and Ph. D. at Princeton.

His professional experience includes 2 years as an economist with
the U.S. Bureau of Land Management. and 2 years with the Rand
Corp.. which he left to go to the U.S. Bureau of Mines as Chief of
the Division of Economic Analysis. He became the Assistant Director
of the Bureau of Mines a few years later, and then went on to become
the Director of the Division of Planning and Analysis of the Internal
Revenue Service. After 2 years he returned to become Director of the
Office of Economic Analysis at the Department of the Interior.

He has written on energy problems of the United States, techno-
lozical changes and demands, the analytical use of energy balances,
and the future of mineral supnlies.

We want to thank you, Mr. Vogely, for the interesting paper which
vou contributed to our growth series. We are pleased that you are
here to start off the discussion this morning.

STATEMENT OF WILLIAM A. VOGELY, HEAD, DEPARTMENT OF
MINERAL ECONOMICS, PENNSYLVANIA STATE UNIVERSITY

Mr. VOGELY. Thank vou, Mr. Vice Chairman.
I have carefully examined the papers by Loni and Schipper and

by Cloud to discover areas of agreement and disagreement among
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them' and my own presentation. There are several striking areas of
agreement. First, the issue with resources is not exhaustion but has to
do with the terms, including prices and political constraints, under
which they will be available to the United States. Even Mr. Cloud,
the most pessimistic in this regard, indicates that "we need not panic
or rush headlong into 'solutions' that may be premature or unneces-
sary * * *. I

Second, there is substantial agreement that the process of materials
and energy substitution is critical, complex, and very poorly under-
stood. As stated by Long and Schipper:

We will emphasize how little is known about the technical basis of and poten-
tial for substitution and technological change and about the times required for
these responses. Cloud, although he does not elaborate the point, recommends
substantial support for materials science research aimed at more conserving
use of or substitution for scarce raw materials.

Third, I find agreement with my statement:

Public policy must be based on our understanding of the complexity of ma-
terials issues rather than a commodity by commodity ad hoc approach. The
objective is a healthy, dynamic adaptive technological system, rather than a
piecemeal set of specific commodity programs.

These areas of agreement are very substantial and important to
emphasize. However, there are significant deviations in the positions
taken in the three papers.

One of the most significant is the different perception of the role of
Government. I believe that Long, Schipper and I are generally to-
gether in that the role of Government is to provide better information.
fund fundamental research, and undertake limited regulation. In ad-
dition, I specifically call for an examination of the question of stock-
ptiles and of new policies directed toward politically based cartels.
However, Mr. Cloud implies-maybe that word is too weak-the re-
placement of an economic system where investment and consumption
decisions are made primarily on financial and consumer satisfaction
grounds through a marketplace with one where such decisions are
made centrally through some planning mechanism. He explicitly
states, in detailing his view of the only kind of growth which is both
beneficial and capable of being sustained, that his long list of goals
is to be achieved "by legislating incentives and disincentives that will
promote these goals."

While I am sure each of us would have areas of agreement and dis-
agrreement with Mr. Cloud on the specific set of goals that he has
enunciated, I want to urge great caution in overturning a system of
economic decisionmaking which has served the Western World so well
for two centuries. The immense efficiencies which arise from harness-
ing the drives of mankind to better itself within an economic system
which channels such efforts into productive activity rather than de-
structive activity are not to be ignored. Philosophers who have at-
tempted to change mankind by preaching and to establish ideal com-
munities based upon consensus rather than the channeling of these
human desires have historically failed. The latest example is the very
rapid dismantling of the Maoist philosophy in China. What is essen-
tially involved here is the idea that some few people will have a con-
ception of what is good for mankind and that conception shall be im-
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posed through "legislative incentives and disincentives." I ask Mr.
Cloud, who is to define "a closer approach to equity"? W"Tho is to define
"ample but not extravagant living conditions for all"? Who is to
define "constructive types of activity"? What does society do with the
worker who doesn't want to spend a year in college? I am facing that
problem right now with a 17-year-old daughter and I am awaiting
with some interest an answer.

I think the areas of substantial agreement indicate that we do not
have a resource problem that calls for radical solutions. Neither Long,
Schipper nor I have called for such solutions. However, I think they
are implied by Mr. Cloud and. perhans, this is the area upon which we
should concentrate our discussions this morning.

Thank you.
Representative BOLLT-m. Thank you very much. I see that I am not

going to have any trouble gettin!Z the discussion started.
Next. Mr. Preston Cloud, who is a hiogeolooist, and has earned

distinction in other fields.T He was the recipient of the Cressey Orrison
prize in natural history in 1941 and the Rockefeller Public Service
Award in 1956. lie has been chairman and/or guiding light in many
Jrofessional societies.

ITe did his undergraduate work here at George W11ashington Uni-
versity, and went on to take his doctorate at Yale, where he did some
teaching before joinin.g the U.S. Geological Survey. He has taught at
Harvard, the University of Minnesota, and the University of Cali-
fornia in Los Anmeles and at Santa Barbara. He has written many
articles, and is editor of the book "Adventures in Earth History."

We are glad to have you here this morning, Mr. Cloud. I want to
thank you for your advance contribution.

STATEMENT OF PRESTON CLOUD, GEOLOGICAL SURVEY, DEPART-
MENT OF THE INTERIOR; AND BIOGEOLOGY CLEAN LAB,
UNIVERSITY OF CALIFORNIA AT SANTA BARBARA

Mr. CLOuD. Thank you, Congressman Bolling, ladies and gentlemen,
and fellow panelists.

And thank vou. Mr. Vogely, for that free commercial.I should add that my goad friend Gerard Piel, editor of the Sci-
entific American, refers to me as a happy pessimist.

I find myself largely in agreement with the views of Mr. Long as
regards substitution. So I will focus on the resources themselves and
not on substitution.

I must stress that I speak for myself alone. The views I may ex-
press have not been cleared with or approved by either the Geo-
logical Survey or the University of California.

Prediction is hazardous because the answers to old questions change
with new situations. Like the drunk who was disturbed at getting
different answers throughli the day to his repeated inquiry about the
correct time, we may find the changing response to old problems
a bit confusing. Still, we must try to look ahead and avoid foreclosing
options best left open. At the very least we can look at current trends
to see where they would take society if continued, and if the way
ahead looks rocky, as it does to me, we can change or redirect the
trends-although we may not choose to do so. While it is always
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well to be aware of the past, we must be careful about how we ex-
trapolate the lessons of the past to the problems of the future.

There is a parallel between the generals who fight the last war and
the economists who fight the last recession. The present world situa-
tion is different from any that has existed in the past. The most
important difference is that the number of consumers, their rates of
consumption, and the quantities being consumed are larger than they
have ever been before, with consequent shortening of lead times be-
tween general perception of impending crises and their onset. Com-
bined with the long lead times required for various types of substi-
tution envisioned, as stressed by Long and Schipper, this results in
unprecedented opportunities for material shortages and resultant
economic stress.

It is well to bear in mind, however, that the seriousness of mineral
resource scarcity as a limiting factor in the economic health of nations
is a matter of great disagreement and much confusion. Judgments
expressed even by well informed and competent specialists may be
colored by professional pride, a passion for seeing the world as one
might like it to be, or a reluctance to be the bearer of unpopular
tidings. Blind loyalty to a profession or an ideal may lead its ad-
herents to claim virtual omnipotence with respect to multicomponent
problems where geology, geochemistry, engineering, technology, eco-
nomics, sociology, management, and jurisprudence all have something
important to say.

The problem is aggravated by the brief time framework in which
most political and business decisions are made. the absence of long-
range planning organizations having either appropriate balance of
expertise or influence, the rising tide of material expectations, the
continuing worldwide growth of both populations and per captia
consumption, and the common tendency in the United States to over-
estimate our ability to control external influences. A great hazard to
future well-being is the enshrinement of material growth as a kind
of sacred cow-seen as a basic good rather than as one possible means
to unspecified ends. By this means we earlier brought the wealth of the
continent into the service of society, and that was mostly good. Now
it appears that continued material growth is primarily a means of
deferring the cost of present local affluence to future generations that
cannot even stage a Boston Tea Party on their own behalf.

The question usually asked about the economic future of the United
States can be phrased in the form: "Can material growth continue in
this country through the rest of the 20th century?" And the con-
ventional answer is: "Yes," assuming, of course, that we have con-
tinuing access to foreign raw materials, there is no global war, and
population stabilizes. Those are large assumptions. Our continuity as
a Nation, and the interests of mankind at large, including posterity,
would be better served by a different question: "Can mankind establish
and maintain some kind of a dynamic balance with Earth's resources
and environment, such as to assure a long and comfortable duration
for our species on this planet?" The answer to that question also
is: "Yes-if we are willing to reorder our thinking and actions to
meet tough challenges, and if we start soon." Worldwide popula-
tion control is the essential step, without which all other efforts fail.
It should be a central aim of both domestic and foreign policy. Even
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with good progress toward that end, however. lag effects assure that
during some decades at least, there will continue to be substantial
population increases, both abroad and in this country. In addition.
now deprived sectors of humanity need to be better supplied with
material essentials and opportunities.

That means that there will be continued and ever increasing pres-
sure on our ability to supply raw and recycled materials to industrial
society for some decades yet, perhaps for another century or more.
Figures 4 and 7 of my study paper show that present reserves for all
important metals and all mineral fuels except coal will be exhausted
or nearing exhaustion by the year 2000. Geologists are sure that these
reserves can be increased but not by how much-and they will not be
greatly increased without a great deal more attention to geological
research and exploration.

The best way to estimate ultimate potential mineral resources is in re-
lation to their abundance in Earth's rocky outer crust. Because it is un-
likely that we can extract from below the outer 10 to 40 kilometers of
rock that constitutes the crust, we may call this the total stock. Factors
such as physical accessibility, grade, price, and location play a large
part in how much of the total stock may be thought of as a resource
that will ultimately become a reserve. Such factors are summed up, in
a sense, by how much energy it costs per ton to mine, extract, and de-
liver a given commodity to the marketplace. Energy costs per ton of
metal rise with decreasing grade to some inflection point below which
grade the energy requirements for metal production climb steeply.
This energy barrier defines the cutoff grade beyond which fiscal, en-
vironmental, and social costs rise so sharply as to exclude further
exploitation of a given commodity except by recycling.

The largest estimates by qualified economic geologists and geo-
chemists such as Skinner and Erickson-cited in my study paper-
indicate that, on an average, no more than about one-millionth of the
total stock is likely to become part of the ultimate resource under any
technological or economic conditions that obey the laws of science.
Their estimates, which I consider optimistic, are substantially lower
than those of Vogely or of Goeller and Weinberg, cited in the study
by Long and Schipper.

The chemical elements are also very unequally distributed in Earth's
crust. Over 72 percent-72.4-of the crust consists of oxygen and
silicon, and more than 99 percent-99.23-is made of these plus the
10 other elements having crustal abundances greater than 0.1 percent-
aluminum, iron, calcium, magnesium, sodium, potassium, titanium,
hydrogen, manganese, and phosphorus. The other 76 naturally occur-
ring elements are geochemically scarce, accounting altogether for less
than 0.8 percent of the crust-yet all but a handful of them are used
industrially, and many are critical to a continuance of high technology.

Thus, even high prices and high technology cannot eliminate some
shortages. Only a few geochemically abundant substances are plenti-
ful at grades well above the energy barrier and are so widely distrib-
uted that there is little danger they will cease to be available in a sane
world. Iron, aluminum, magnesium, and the silicates are examples.
An industrial societv built on them alone., however, would lack many
of the most highly prized characteristics of the present one-high speed



153

computers and advanced communications systems, for example. For
many others. recurrent shortages, and for some, economic depletion
can be expected within the first half of the 21st century. Petroleum,
natural gas, and helium-except in the atmosphere-will be gone ex-
cept insofar as withdrawn or stockpiled. Global shortages can also be
expected for antimony, bismuth, copper, gold, and molybdenum. In
addition to these, domestic shortages exist or can be expected with re-
spect to fluorspar. tin, columbium, silver. strontium, the platinum
group metals, mercury, sheet mica, commercial asbestos, and probably
others. There is no prospect that the United States will ever be able to
meet its current level of demand for domestic sources alone. Indeed,
even with resources from the sea, its dependence on foreign sources,
already high, will continue and increase until such time as demand de-
creases drastically or external sources are shut off. Maximal diversi-
fication of foreign sources would therefore, be a prudent precautionary
measure, along with more intensive exploration for domestic reserves.

May I remind you too, that energy and materials are intricately in-
terrelated. As it costs energy to produce materials, so it costs materials
to produce energy-a fact all too widely overlooked. Our unwieldy
society seems to require a crisis before it can initiate corrective action.
We have overreacted in some respects, however, to the energy crisis,
which was foreseen by geologists but not by political decisionmakers
or their economic advisers. We should draw back from that over-
reaction to reconsider our energy options before continuing the head-
long rush into an uncertain and hazardous fission economy. The next
crisis may well come in materials if we do not now institute measures
to monitor the material foundations of society-including energy
materials-and take corrective actions where shortages or cartel actions
can be foreseen.

Substitution, including recycling, is one of the roads that must be
fully explored, as is being done so thoughfully by Long, Schipper, and
all too few others of their kind. Here I would remind you, however,
that there are tradeoffs in every substitution and that, where con-
sumption increases exponentially as it now does on all fronts, even
total recycling accounts for only half of what is needed for the next
doubling. In the end we must arrive at. a steady state economy insofar
as materials are concerned. Stabilization of world populations, prob-
ably at levels below the present, is essential if such an economy is also
to be an economy of plenty.

I have made more explicit recommendations in my longer report,
which I presume the staff of the Joint Economic Committee will make
available to interested readers.

Thank you.
Representative BOLLING. Thank you very much, Mr. Cloud.
Next we have Professor Thomas Long. He is currently associated

with the Resource Analysis Group of the University of Chicago. He
is editor of Resources and Energy, a new interdisciplinary journal
devoted to an examination of society's allocation of resources. For-
merly he was on the faculty in chemistry at Penn State and the Uni-
versity of Michigan. He spent 2 years as visiting scholar in economics
at the University of Michigan.

Mr. Long.
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STATEMENT OF THOMAS VEACH LONG II, PROFESSOR, RESOURCE
ANALYSIS GROUP, UNIVERSITY OF CHICAGO

Mr. LONG. Vice Chairman Bolling, fellow members of the panel and
ladies and gentlemen, I want to express my pleasure at being here to-
day and having the opportunity to share my thoughts and those of
Mr. Lee Schipper from the University of California with you. I also
want to express his regrets at having a prior commitment that pre-
vented him from attending today.

At this point, having heard two of my fellow panelists agree with
what we had to say, I feel that I should simply point out our centrist
position and let it go at that.

However, academics are never at a loss for words. So I will go on
for at least a portion of the 15 minutes.

I think that it is perhaps desirable if I explain a little bit about
where I come from, since everyone's perspectives are colored by his
history and the work that he has actually engaged in. In an interdis-
ciplinary field of this sort it is vital to know the sort of work that
one is doing when he discusses as broad a topic as resource and energy
substitution and its relationship to long-term growth in the United
States.

The resource analysis group at the University of Chicago is part
of a new committee on public policy studies that was formed only this
year. The resource analysis group has a longer history than that, hav-
ing begun over 5 years ago. Actually my colleague, Stephen Berry of
the Department of Chemistry and I began work in this area 6 or 7
years ago. It turned out that we began a formal program at Chicago
something like 12 days before the first announcement of the Arab oil
embargo in 1973.

Since that time, if one separates the economic process in the tradi-
tional way into supply and demand, we have concentrated not on
problems of supply, but on a detailed examination of the derived de-
mand for resource use. We have been particularly concerned, as many
of us have in this field, with energy resources-electricity and fuels-
and developing methods for analyzing the way society really uses
these, what happens to them. We are also interested in how to incor-
porate this information, which is physical type information, into a
traditional economic decision framework that is somewhat modified
to accept more information about the actual physical use of resources
by society.

Having said that, I think I can move on to a discussion of our
paper. I hope you will excuse me if I depart from the prepared state-
ment, which of course you all can read, and discuss what I had to say
there in a somewhat briefer and more informal way than it is there.

First. I would like to emphasize the need for that traditional growth
in the United States; that is, growth in GNP per capita terms, over
the next 25-year period. Why do we need to grow in this traditional
sense ? The reason, I believe, is that we need to insure that all elements
of our society share in its bounties. I believe that the easiest adjust-
ment pattern is through economic growth. This need not be as ma-
terial and energy intensive a growth process as it has been. and it will
not be, to the extent that we can make substitutions of other factors
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for material and energy resources. But I feel that we do need it, and
that we have to face the fact that it is going to continue.

I know that I have a great deal of contact with Europeans who are
very critical of the American appetite for resources. To a degree this
criticism is justified, because the structure of our economy has been
such that we have used more physical units of energy and other re-
sources to produce a physical unit of output than is done in European
societies.

I will discuss this in greater detail later in my presentation.
As Professor Vogely and Professor Cloud have pointed out, I feel

that the main issues are not supply issues insofar as supply bases go,
but the price at which these supplies can be made available not only
to the U.S. economic society but also to world society as a whole. I
point here particularly to a recent article in Scientific American,
which is a broad stroke 'article by Professor Keyfitz from Harvard,
that looks at the impact which emerging economies, attempting to be-
come middle class, will have on the total international resource base.
We may have sufficient resources to furnish their needs for economic
growth and ours also. But do the benefication facilities exist? Do the
extraction facilities exist? Will they come on line in time to prevent
shortages which will increase prices dramatically enough to impair a
smooth economic growth trend for our economy?

These are unanswered questions. I point out that there is very little
analysis of them being done or supported through Federal agencies
'insofar as I am aware at this time. I think that it is vital to know
what the impact of emerging economics on the total resource base will
be over the period between now and the year 2000.

Although this study series was originally directed to a much shorter
time period, I think you can see that all of the panelists in their
papers have taken a much longer term outlook, at least through the
year 2000, if not through the year 2025, even though the difficulties
in making predictions over that time period are great.

This is because all the adjustment possibilities which we have for our
society are slow and accomplished over a long term. There may be a
few instances in which we can measure adjustments in short periods
of time. But historically this has not been the case for major ad-
justments in our economy.

I would also point out, in connection with the emerging nations of
the world, that there will be continuing political constraints on our
use of resources. This is a cost that is not usually incorporated into
the market system, a cost that Congress and the other elements in
government have to be sensitive to and see that in some way it is
incorporated into our economic decisionmaking. There is going to
be increasing pressure to go to a less materialistic society. But I be-
lieve this society can be achieved even with continued economic growth
in traditional terms.

Finally, I would point out, as have my fellow panelists, the dan-
gers that arise from sudden disruptions in supply. To put this in the
economic terms that I usually like to use, we also have to face the fact
that if we have sudden disruptions in supplies, there are large dis-
equilibrium costs. The marketplace may eventually bring supply and
demand back into equilibrium. But in the interim period when this is
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not true, the costs can be large. -gain it is a responsibility of govern-
ment to recognize this, to analyze these possibilities, and through vari-
ous mechanisms that are available to it, policy mechanisms, see that
this information is translated into economic factors that individual
participants in the market use in making their decisions.

Thus I am emphasizing again the role of government in disseminat-
ing proper information. The existence of this information is assumed,

by economists when they argue that the market will take care of
everything. This assumption is usually not one of the best, and the
government has a large role in seeing that information is dissemi-
nated.

I would like to turn now just very briefly to the substitutional possi-
bilities which were the main topic of our paper. Most of us are verv
familiar, for instance, with the possibilities for material substitutions,
substitutions such as the substitution of synthetic rubber for natural
rubber or one metal for another.

I would also like to point out a substitution mechanism with which
we are less familiar, that of energy and materials 'for one another.
They do this at several levels. Many times we consider a production
process to have an ingredient list that cannot be modified: so many
tons of this, so many Btu's of energy, so many tons of that. But in
general. even with the same technological facilities. this list can be
modified somewhat. Materials that are intermediate in the production
stream, that is, which have, already received an energy input, "em-
body" that energy-and I use the word embody in quotes-and carry
it into the second and third stages in a production process. If you make
a technological modification that uses less energy in the form of fuels
and electricity but which uses more of a material input, or uses a ma-
terial input at an even later stage in production than formerly, you
may not be really saving energy. This is because all intermediate ma-
terials have incorporated within them the energy that was required
to prepare them. Thus, it is very difficult to form policy options at the
microeconomic level. We believe that we now have a method of assess-
ing these energy material tradeoffs. However, I would caution that
this sort of possibility-and this is an interjection-is just what makes
it so difficult to legislate energy conservation standards for industry.
I believe it is almost impossible to do.

Therefore I support heartily the voluntary industrial energy pro-
gram which was incorporated into the Energy Policy and Conserva-
tion Act of 1975. I believe that the voluntary program is the only way
to go, and that mandatory standards would be very difficult to formu-
late, and would be more difficult to enforce, and very easy to evade.
Energy and materials substitution has other aspects which I will ask
you to study in our discussion in the paper.

There is another form of substitution besides that of energy and
materials. That is the substitution of capital for energy and materials.
We think of ourselves as increasingly using energy in our society. Yet
almost every basic industry has actually decreased their energy use
per unit product, per unit output in physical terms, over the last 30
years. Therefore energy "productivity," to use a word which I do not
particularly like, has increased in the same way that labor productiv-
ity has increased. To some extent we have been substituting capital for
both labor and energy. We need to recognize that there has not neces-
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sarilv been a direct tradeoff of energy for labor, which is the tradi-
tional conceptualization. And this can continue.

I want to point here specifically to the value of international com-
parisons in understanding where we are. This is work that is particu-
larly relevant to our discussion, and it is a field of major interest for
both Mr. Schipper and myself. We possess a real economic laboratory
for knowing about how capital tradeoffs for energy and other ma-
terial uses. That is found in the technologies which exist in industry
in other countries. They have traditionally faced, at least in some
sectors, higher prices for energy and materials then we have. Their
technologies, which are largely post-World War II for the European
countries and Japan, are more advanced than ours, and are in better
equilibrium with the current price schedules for energy and material
resources. We have a lot to learn from them. To some extent we can
transfer technology from them, and we will. But that is a slow process.
We need not only to transfer the technology directly, which will be
satisfactory in certain cases, but to look at the technologies that they
use and leapfrog them, that is, to do even better. For instance, by
adopting Japanese technologies in the production of cement we would
be saving around 40 to 50 percent of the energy -we now use. The use
of energy in steelmaking can be reduced by about a third.

But I do not want this to sound like an indictment of American in-
dustry, which I find has done an amazing job. Capital facilities take a
long time to turn over. We have to realize that we will be seeing the
introduction of technologies as new capital facilities are brought on
line.

There are possibilities for saving energy and materials through
modification of what the consumer accepts as fulfilling his bundles
of desired amenities, and through preference modification. Govern-
mental initiatives should be directed toward the former, technological
type of modifications, rather than toward stimulating consumer pref-
erence changes, which involve subjective and personal decisions.

Finally, I would like to point to what I see as possibilities for gov-
ernmental action or concentration of governmental initiative.

First, there shuld be greater support of research in technological
change. I believe that there is all too little of this, and that there is
all too little long-term analysis within governmental research agen-
cies. Also, I believe that there should be a plurality of policymaking
organizations in the resources and energy field, because I think that
is the best way of achieving good decisionmaking.

I think the Government needs to insure the existence of economic
incentives which will turn our industrial structure toward less re-
source- and energy-using technologies. This is difficult to do, because
energy and resources form so little of their economic cost. Capital and
labor dominate. But we need to try to achieve it. There is, of course,
the possibility of direct regulation. I have emphasized before the role
of Government in transmitting information about total social cost
and benefits of resource and material use.

Thank you, Mr. Vice Chairman.
[The prepared statement of Mr. Long follows:]

PREPARED STATEMENT OF THOMAS VEAcHR LONG II

Sustained economic growth over the next twenty-five years is a desirable na-
tional goal, to ensure that all Americans secure a standard of living that affords
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them adequate supplies of life sustenance needs, and that is consistent with the
basic requirements for human dignity. As argued fully in several papers in
this series. natural resources are important ingredients in the growth process.
and scarcities or supply disruptions can impair it. The crucial issues regarding
resources concern the rttes and prices at which they will be available and the
political constraints to using them in ever increasing amounts. Increasing world-
wide demand for resources may create supply-demand disequilibria. Although
these will eventually be resolved by market forces, the additional costs during
the periods of disequilibrium may be large and are to be avoided. While available
market and policy mechanisms may well be sufficient tools with which to achieve
an optimal rate of resource utilization, we know too little about how this optimal
rate should be defined and evaluated.

To minimize the impacts of sudden resource supply disruptions, we need to in-
crease the flexibility of our economic system to respond through broadening our
understanding of and technical potential for resource substitution. This im-
plies a need for the centralized assemblage of information regarding resource
use, its careful analysis, and the development of contingency responses. These
could then be instituted after brief reevaluation in order to reply more rapidly
to unforeseen supply disruptions. Strategic stockpiling, of course, is one possi-
bility that has a long history. Natural resource conservation through substitu-
tion is another important response mechanism. It should be viewed as the ra-
tional adaptation of producer and consumer to a change in the social costs and
benefits associated with the use of a unit of resources, or to better informa-
tion regarding these costs.

One point that should be emphasized is that major substitutions require long
times for invention, innovation, information diffusion, commercialization and
market penetration. The total time required for effective substitution via tech-
nological change rather than price induction-following indentification of the
potential scarcity and invention of the appropriate substitution technology-is
on the order of twenty-five to thirty years when information diffusion is in-
cluded. Governmental initiatives in the development appear to play a positive
role in reducing the log times.

WVhat forms of substitution present themselves? On the production side of the
economic ledger, there appears to be substantial potential for reducing our use
of energy and natural resources through substitution by capital. International
comparisons of energy requirements in industrial production show that there
are many opportunities for energy conservation in the U.S. through the intro-
duction.of more advanced technologies. These would include more basic oxygen
and electric furnaces in steel making, as well as direct reduction; efficient sus-
pension pre-heater and pre-calciner kilns in cement production; and cogenera-
tion of steam and electricity.

Little definitive information regarding the substitution of labor and natural
resources is available. Prior to instituting policies that affect such substitutions,
a much clearer understanding is required. At least a start in achieving this
understanding could be made through examining both the historical evidence
and the potential tradeoffs at an engineering level for specific major industries,
such as iron and steel.

Substitution of one material for another are well catalogued, but the pos-
sibility of trading off energy and materials has only recently been emphasized.
In assessing energy conservation options in the industrial sector, it is particu-
larly important to recognize that intermediate materials "embody" the energy
that has been used in bringing them to that point in the production chain. Con-
seqnently, a technological change that results in the use of smaller quantities of
fuels and electricity at the expense of greater use of an intermediate material may
actually be counter-productive from the viewpoint of total energy conservation.
Policies designed to reduce energy consumption must evaluate this form of
tradeoff in order to be effective.

Consumer substitution occurs at two different levels with possibly differing
responses to price. On a technical level, a consumer will seek an identical
amenity satisfaction through choosing a different group of goods and services
that deliver an identical bundle of the desired characteristics. For example. a
qonsumer who wants to be warm in his home may satisfy this desire by burning
a given quantity of fuel, by wearing heavier clothing, or by burning less fuel
with increased insulation. Alternatively, changes in relative prices may produce
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a modification at the personal, subjective level, where a consumer modifies his
preferred set of amenities-a lifestyle change. In parallel to the above example,
the consumer might decide that the cost of the "warmth" amenity was sufficiently
high that he would prefer to have less warmth and to devote the money saved to
the purchase of other amenities, such as increased recreation. Policies designed
to stimulate the former type of substitution rather than the latter are generally
less socially manipulative, and for this reason to be preferred. Parallel compari-
sons of energy use in Sweden and the United States indicate that equivalent
standards of living can be attained with remarkably different levels of energy
use. Therefore, there does not seem to be an immutable direct proportionality
between economic growth and growth in energy use. We can maintain an ap-
propriate level of economic growth with reduced consumption of both energy
and other natural resources.

Representative BOLLING. I am pleased to welcome a friend of mine
this morning, Mr. Oscar Gass, who brings a special touch of inter-
national flavor to the occasion. Although he was born in this country,
some of his studies were abroad. He was a Rhodes scholar at Oxford
University for 3 years after graduating from Reed College where he
is presently on the board of overseers. He served the U.S. Treasury
in the area of both international monetary and domestic fiscal policy
from 1938 to 1943, when he became a member of the planning staff
of the U.S. War Production Board with responsibilities again partly
international and partly domestic. Since 1944 he has been in private
practice as a consulting economist, and most of his work has been
in the area of development planning and its financing. His Govern-
ment and international government clients have included the World
Bank, the Embassy of Japan in Washington, the Government of
Israel, and the Government of Indonesia.

His work for private clients has been mostly in energy economics.
I know he has done a great deal of writing, because I have read some
of it, in the field of politics and economics.

It is a pleasure to have you with us this morning. We are looking
forward to your comments.

STATEMENT OF OSCAR GASS, CONSULTING ECONOMIST,
WASHINGTON, D.C.

Mr. GAss. Thank you, Mr. Vice Chairman.
My name is Oscar Gass. I am a consulting economist, in private

practice. The views expressed here today are solely my own.
On reasonable anticipation, the United States will be paying $45

billion or more for imports of oil and gas in 1977. That is a greater
dollar sum than the total year's value of U.S. exports as recently as
1971.

A new international economic power has emerged. Elements of
the new power see themselves as spokesmen for a third world anxious
to exploit other materials supplies as it has made use of oils. to gather
to OPEC in 1976 an oil income of $115 billion.

Our American practices of government have not proven compatible
with speedy action on the problems that have confronted us in energy
supply. It seems not improbable that, if the North Sea had been an
American lake, with no significant oil find before 1968. this lake would
not now be endowed with the oil and gas installations of a major
world oil province. Its future would still be in litigation in the courts
handling a variety of environmental protection suits.
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We have no current basis for believing that our U.S. economy, in
1976-86, will be fueled with greatly different energy sources than
those for which we have developed inadequate supplies in recent years.

The plutonium economy-accepted or rejected-relates to later
years.

Fusion power may never work physically and can be no current
reliance economically.

Solar power may never, in our time, develop beyond an expensive
regional auxiliary.

We have done too little, up to now, with liquids from shales, coals,
and tar sands to be able to rely upon them heavily for the next decade,
though I personally would have opted for doing vastly more.

Internationally, we must expect the kind of pressure for which
OPEC is the brilliant success symbol to be repeated wherever foreign
suppliers find it possible.

This pressure reflects a simple claim of the materials suppliers.
"Buy more of our materials. Pay higher prices. This is our preferred
method of approaching-or surpassing-our customers in income and
wealth."

In this claim Norway will not lag behind Nigeria.
We have many problems of price and tax policy with respect to

oil, gas, and energy materials. I have views on each of these problems
but will not attempt to cover them in these introductory 10 minutes.

If we have had some thread of general national energy policy, it
was to expand our production of coal and of nuclear power, so that
these base heat sources-under domestic control-could take the load
off the domestically scarcer oils and gases. More than half of our
natural gas and at least a third of our oils were formerly used for
generating electricity and supplying industrial heat, where they have
no great inherent advantage.

However, this thread of energy policy has been weakly developed.
In 1976, nearly three-quarters of our energy consumption is still be-
ing supplied by oil and gas-and these increasingly imported.

Our domestic institutions have failed particularly with coal. Six
years ago a President of the United States announced grandly that
the United States contains one-third of all the coal in the world. Yet,
even in 1976, production of bituminous and lignite together, entirely
free of price controls, is not likely to come up to 12 percent above
the 603 million tons produced in 1970.

With respect to increasing coal putput, every level of local, State,
and Federal Governments-and now especially the Federal courts-
have said, again and again: "Slow. Wait. Let us once more consider
the consequences." The problem of energy supply is eminently one for
the entire Nation. Yet the Congress and the Executive have not found
it possible to establish an authoritative legal framework within which
a Federal executive agency could see to it that our national coal
production was promptly doubled.

Our failure with nuclear energy i; no less serious. The Nation has
paid for most of the basic research. The Nation owns the only operat-
ing uranium enrichment facilities.

It was, I suggest, preeminently a Federal responsibility to establish
uniform safety standards; accordingly to approve or disapprove
nuclear generating sites; and to provide a national system of nuclear
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waste disposal or reuse. It was also for the national authorities to
answer every question of entry or nonentry into the use of plutonium
for electricity. We have not yet been able to do these things.

In 1969 the Atomic Energy Commission estimated that U.S. nuclear
generating capacity in operation at the end of 1980 would be in the
range of 130,000 to 170,000 megawatts. These nuclear generators were
expected to supply roughly 30 percent of the electricity the country
was then estimated to require in 1980. That nuclear supply would also
amount to about 9 percent of the Nation's entire energy requirements.

In 1976 however, our operating nuclear generators arc supplying
less than 10 percent of the gross utility kilowatt hours of the Nation.
This year, nuclears will contribute substantially less than 3 percent
of our national energy consumption. And it now seems unlikely that
nuclears will contribute so much as 5 percent to our national energy
requirements in 1980.

No success with nuclear power has emerged to offset our failure
with coal.

In oils, we do not know the possible contribution of domestic sup-
plies, because we have only barely begun to work in our frontier
provinces. We have much more exploratory work to do in Alaska, and
especially in Naval Petroleum Reserve No. 4. And we are only now
opening up the Atlantic and the deeper offshore of the Pacific.

Greatly larger domestic conventional oil supplies are not today de-
pendent on higher oil prices. Some did indeed begin the 1970's with
great oil price illusions. In February 1970, a Presidential task force
advised that a practically unlimited supply of imported oil could be
delivered in southern Louisiana for $2 per barrel. The task force re-
ported confidently:" * * * the landed price of foreign crude by 1980
may well decline and will in any event not experience a substantial
increase". This $2 commodity is the same crude oil for which the U.S.
will be paying over $14 in 1977.

In 1974 the United States already paid an average over $10 and in
1975 over $12 for "new" domestic crude oils. There is no present evi-
dence that exploration of our frontier provinces requires still higher
prices. Had we allowed our domestic new crude oil price to rise to $14
we would have merely encouraged the OPEC group to raise their
price the sooner, perhaps now to the equivalent of $16 or more per
barrel, delivered to U.S. ports.

It would be a great folly to suggest that the slow pace of our energy
expansion would be overcome by the mere establishment of a new
Department of Energy, collecting all the agencies which deal with
the several fractions of the energy problem. Such a department might
be given mere housekeeping functions. Then it would be practically
worthless.

A valuable Department of Energy would have to be given control,
under law and budgetary process, over general policy, over senior
policy personnel, and over the department's funds.

Such a department would require lawful authority both to formu-
late general guidelines and, where need be, to make particular
principled decisions. Obviously, decisions are not rightly made with-
out general objectives and without the deliberate weighing of multiple
benefits, some of which- in individual cases-pull in opposite direc-
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tions. An effective Department of Energy would need the lawful au-
thority itself to weigh conflicting benefits and to come to decisions, not
checked and balanced by the unlimited right of innumerable authori-
ties and interests, each with a power to halt decision with unabridged
"due process" litigation.

Rather than an immobilized Department of Energy, it would be
better not to pretend to have one. Then we can muddle along as we
have, up to now.

Representative BOLLING. Thank you.
Our next panelist is Mr. John Sawhill. former Administrator of

the Federal Energy Administration. and now the president of the
New York University.

I hesitate to raise the question as to which is the more difficult job
in the modern era.

Mr. Sawbill got his Ph. D. at New Yprk University, having gradu-
ated from Princeton. He worked for Merrill Lynch here in Washing-
ton before becoming the associate dean and professor of the New York
School of Business Administration in 1960. In 1963 he became credit
research and planning director for the Commercial Credit Corp. in
Baltimore, where le later became a senior vice president. He returned
to Washington to become an associate in McKenzie & Co. and then
joined the OMB as the Associate Director in 1973.

It is good to have you with us again, Mr. Sawhill. We look forward
to sharing your thoughts at this continuingly critical point in our
resource and political history.

STATEMENT OF JOHN C. SAWHILL, PRESIDENT, NEW YORK UNI-
VERSITY AND FORMER ADMINISTRATOR, FEDERAL ENERGY
ADMINISTRATION

Mr. SAWHILL. Thank you very much, MNr. Vice Chairman. I am de-
lighted to be here.

I found much to agree with in the discussions so far, and I will
keep my statement very brief so that we can get into the more inter-
esting part of the session, which is the discussion.

I believe that there is something of a consensus in papers prepared
for today's discussion on scarcity and substitution in natural resources
and energy. The consensus is that for the most part we will approach
social: political, and psychological limits to economic growth faster
than we approach physical limits of material or energy availability.
The United States and much of the rest of the world has a short-term
imbalance in the supply of and demand for particular energy re-
sources. The world may have a very long-range problem with both
types of resource after about the first quarter of the next century,
and may be troubled by shortages in a few important minerals before
then, as Mr. Cloud pointed out, unless new technology is perfected
and diffused in time. But in the intermediate term-the period until
the turn of the century or beyond, which we can see most clearlv and
have the time and the knowledge to do something about-the situa-
tion is by no means beyond our control.

With respect to energy resources, the area I know best. I am con-
vinced the problem is soluble if we define it clearly, create a compre-
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hensive and coherent energy policy, and move in time to reflect the
fact that major substitutions of materials or technologies require long
lead times to progress from drawing board to commercial availability
to widespread commercial use.

During this time, as we devise ways to utilize untapped coal re-
serves, extract natural gas and oil from the Outer Continental Shelf,
harness nuclear energy more safely and begin transition to the next
generation of energy resources such as solar energy and geothermal
steam. we must take two other key actions. One is to stockpile oil,
to protect against short-term disruptions in foreign supply. The sec-
ond, and in my view the most important, overdue and do-able of the
interdependent actions that will solve our energy problem, is a compre-
hensive program of energy conservation.

Conservation can buy the time to develop new resources. By and
large it is also cheaper to save a unit of energy than to produce a
new unit which was confirmed in the recent ERDA plan. While cer-
tain interdependencies of energy, materials, capital and labor mean
that some types of energy saving are more economically valuable
overall than others, we need not worry about being insufficiently selec-
tive in our efforts. For the American array of inefficiency and wasteful
energy use is broad indeed. We rank near the bottom of the list of
industrialized countries in our conservation efforts to date, as I am
sure all of you are aware.

Finally, we can learn from countries like Sweden and West Ger-
many, as was previously pointed out, that healthy economic growth
does not depend on profligate energy use. These countries actually
have higher per capita incomes than our own, with roughly similar
economies and comparable degrees of industrialization.

Energy conservation cannot only help fill the supply/demand gap
while new resources are developed and new technologies come on line.
In the long run if we can reduce energy demand growth below his-
torical levels, we can slow down or reduce the scope of efforts to ex-
ploit new energy resources. These efforts will be highly capital inten-
sive. But, even if the strain that such projects will place upon the
capital markets is manageable-which I believe to be the case, not-
withstanding dire predictions to the contrary in the past few years-
we have every reason to minimize the capital expended on energy
development. We have a long agenda of unmet national needs in
health, in education-as I am learning-in the quality of urban life
to which capital could be usefully diverted if we did not need to pour
it into energy projects.

There are a number of points I would like to make about the proper
role of Government both in mounting national conservation efforts
and in exploiting new energy resources and new technologies. I by
large agree with the comments that have been made about the difficul-
ties of regulation. But rather than make them in what I know you
hope will be a short opening statement, let me simply assure you that
I will do my best to inject them into the coming discussion.

Thank you.
Representative BOLLING. I have had a concern about energy as a

Member of Congress for quite a long time. I was one of the relatively
rare politicians that anticipated what happened, because I had the
good fortune not to be very busy when I was a new Congressman. I
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read the various reports which were commissioned by Mr. Truman
long ago which clearly proved, as far as I was concerned, that at some
point in the not too distant future we were going to be in a great deal
of trouble.

The statements that have been made highlight to a degree the areas
in which agreement is relatively easy, and areas in which agreement
as to an approach has been virtually impossible by politicians. In part
that is because of at least two factors. One is the lack of agreed upon
facts. The other is the difference in approach that even scientists have
to social problems.

What I am interested in hearing this panel discuss is, not so much
the disagreements about technical difficulties, which are more than
technical, they are disagreements in perception-but how the Govern-
ment should proceed. Given a new opportunity for the politicians at
the Federal level to deal with this problem, which we dealt with in
such an extraordinarily dismal and ineffective fashion-for reasons
that partly have to do with the organization of Congress as well as
with the politics of divided Government-I would like to see if I
could get a discussion about how to establish better agreement as to
what the facts are: The costs of conservation as compared to the costs
of development, the utility, in a time frame, of nuclear versus coal
versus other similar ways of turning one thing into something else,
with the various social costs. If we can get any kind of a discussion on
that, I would then inquire as to what kind of part the Government
should play in setting up such entities.

There was one point made, I think by Mr. Long, about research.
And there has been a recurring hint in all panels as we deal with all
kinds of different problems. On the only subject that we have dealt
with that affects growth, there is a very serious dearth of knowledge,
an inadequate fund of basic knowledge.

What I would really like to get you to do is to take your disagree-
ments and argue about them, if you will. I don't want to try to prevent
that, because that is to a large degree the social component of your
view, or the political component, plus your perception of the facts. But
then tell me, as one politician who has been concerned for a very long
time, and has had the misfortune to have to preside over the confer-
ences in the House of a whole series of disastrously considered energy
bills, how we should start developing the materials that we have to
have in order to bring together a country that is very complicated and
very divided on this subject.

Mr. Sawhill.
Mr. SAWMLL. Let me make a statement which I think will be some-

what in disagreement with Mr. Gass, for example. And that is that
one of the best ways to get better agreement on the facts is to focus
attention in the Federal Government on the forums where the facts
are discussed and debated.

I w% as at a meeting in ERT)A this morning. And the Deputv Admin-
istrator said he had testified before 56 different committees. I myself,
when I was Federal Energy Administrator. in less than 1 vear testified
over a 100 times before numerous congressional committees.

In the executive branch there are numerous spokesneoDle for energy
from a variety of different agencies and regulatory bodies.



165

I don't believe that organization will solve our energy problem. But
I do think that better organization both in the Congress and in the
executive branch might enable us to obtain better agreement on the
facts, so that the American people don't constantly see testimony be-
fore such a wide variety of different congressional committees, by such
a wide variety of different executive agencies, that the picture becomes
very confusing. And without belaboring this point, I think that if the
Congress could organize itself so that energy and environmental ques-
tions were debated before a fewer number of committees, perhaps even
as few as one or two, one in each House. I also believe that the con-
gressional structure could be supported by some kind of analytical
group, in an analogous fashion to what Congress has done in the
budgetary area where it has created a Congressional Budget Office to
provide informed analytical support for the Congress in the budgetary
area. A congressional energy committee might establish a congres-
sional energy office or energy materials office that could begin provid-
ing better analytical data for Congress to use in analyzing the problem.

At the same time, in the executive branch, we should create some
kind of a department of energy and natural resources, with perhaps
the addition of a White House energy policy unit. Such an organiza-
tion would simplify the executive branch structure and focus the
debate.

So again I don't make great claims that organization will solve our
problems. But to try to answer the question that you posed to us, how
to obtain better agreement on the facts, I think those are some steps
that we should consider.

Representative BOLLING. Mr. Gass.
Mr. GAss. I think we might turn as examples to cases where national

policy has been reasonably effective after long periods of ineffective-
ness. One I would like to cite is the problem of the Alaska pipeline.
That was in a position where the sponsors were prepared to order and
did order in 1968-69 steel for laying the pipeline. The discussion might
have gone on interminably. Various jurisdictions would have legis-
lated, would have gone to court, would have litigated. But, at the time
of the 1973-74 embargo, at least 4 years having already passed. the
Congress took upon itself the responsibility for making the decisive
judgment. With the limitation of the mere issue of constitutionality,
then very closely constricted, the Congress said: "We are going to sit
in judgment on the facts of something which is not essentially a legal
question, but a question of social policy, namely, environmental im-
pacts, on one side, and the need of the oil in question to the national
economy on the other." The Congress made a decision within a narrow
f ramework.

Similarly, but not quite so clearly, something of the same kind has
been done and scheduled in the issue of the delivery of gas from
Alaska. A framework has been set, a final schedule has been set, for
the cooperation of various factors within which decisions have to be
made.

Now, I would suggest that had there been in the area of expansion
of our coal supplies a similar concentration of authority, not exclud-
ing any kind of consideration which came into fair consideration, we
might be very, very much further ahead in our coal development
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than we are today. No other country which nas succeeded in energy
development has set up a whole chain of conflicting agencies each of
which has a right to stop the activity of the other.

I do not in any way disparage the value of the kinds of things that
the Environmental Protection Agency is seeking. But I wish to under-
line the point, there does not exist an independent authority like the
Environmental Protection Agency in any other major government
of the world.

Representative BOLLING. Anybody else?
Mr. Long.
Mr. LoNG. Yes; I would like to comment.
I find myself somewhat in disagreement with Mr. Gass's emphasis

on the need to develop our energy resources in such an accelerated
fashion. I believe we should take the utmost care in making energy
decisions and resource decisions that will have a long-term impact.
Our society probably does have the time between now and the year
2000 to make these decisions. Therefore I am in agreement with Mr.
Sawhill's approach. which is for more analysis. I realize that we can
analvze things to death, and it sometimes seems like another wav to
avoid the real problems. But the fact is that we do not have the proper
data on which to base decisions, much less assemble it so that it is
accessible to decisionmakers.

I was happy to hear that you read the Paley Commission reports
very early on. You are one of the few people whom I know to have
read them, although they are often discussed. In line with Mr. Saw-
hill's suggestion for a congressional office for resource analvsis. it
might be desirable to consider setting up something like a Paleyt Com-
mission on a continuing basis. This would furnish a mechanism for
contingency planning-not economic planning-but contingency plan-
ning that would allow us to respond more flexibly as a society to re-
source and energy problems.

I am concerned that while on the supply side of the ledger there may
be great merit in putting the decisionmaking apparatus into the
hands of a single agency, this could be dangerous when we turn to
decisionmaking regarding more socially oriented aspects of energy
and resource use. I believe that the United States has correctly main-
tained through its 200 year history an emphasis on checks and bal-
ances when social problems were involved. The social aspects are the
ones that are of concern when we talk about conservation and demand
manipulation. For this type of decision we need to maintain a plurality
of interests. having inputs perhaps to one central body such as a con-
gressional analysis unit that could make some judgments or at least
put the information into a form in which it can be used for decision-
making. I can't emphasize this strongly enough, because it is my feel-
ing that we make sometimes important decisions for society by adopt-
ing energy and resource policies, and these should be thought out quite
well. I call the attention here. to a decay in the Government's ability
to do this exact thing, in the form of the effective shutting down of the
National Science Foundation's Office of Energy Research and Develop-
ment Policy at exactly the time when it is needed as an unbiased
agency for examining the tools and materials of resource policv.

I whould also point to the fact that the data required for resource
policy formation-for instance, that on energy and materials use as
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collected in the census of manufacturers and the census of minerals
industries-while it may be of better quality, has certainly decreased
in quantity between the 1964 census and the 1972 census-the 1967
census is somewhere in between the two. This comes right at the time
we need such data. Again we need better data and better analysis.

Representative BOLLING. Would you expand a little bit on the way
in which you maintain the plurality of approach? I am sure I under-
stand what you mean, but I wanted the record to show what kind
of diversity you hope to retain.

Mr. LONG. Well, I think that it would be very appropriate, for
instance, to maintain the ERDA-Office of Energy Conservation
Policy. I think that it has great potential, and particularly it could
be valuable in forming short-term policy. ERDA's concerns have
been more short term, because so many of the solutions which they see
as available to us are short term.

I don't find in this area of resources and energy an equivalent group
which is devoting itself to the analysis of the medium-to-long term.
I just don't think it exists in Washington today. Maybe it does. I have
tried to remain isolated from Washington in order to be able to re-
flect on these things from a distance. Consequently, I don't know the
names of every agency and haven't come in contact with everyone
working in this area, so I may be very wrong about these issues. But
that is my perspective.

Representative BOLLING. Thank you.
Mr. VOGELY. Mr. Vice Chairman, I want to throw in a word of

warning.
Every effort has been generated by the Federal Power Commission,

by the Federal Energy Agency, and by Congress over whether or not
the reserves of oil are 30 billion barrels or 32 billion barrels or 34 bil-
lion barrels. This is an essentially useless figure if you have it. It is not
data or datum that we need for better policy. It is an understanding of
the processes involved which allows us to predict better.

As Mr. Long pointed out in his paper, and as Mr. Cloud pointed
out in his, there are orders of magnitude of difference between analysts
who look at the resource base and try to estimate that unknown area
of the resource base. Now, you are not going to get better data on
this. What understanding you are going to get is. through advances in
the geological sciences, through advances in institutional analysis,
through advances in the economic sciences. You are going to begin
to understand the process whereby materials existing in the Earthl's
crust become discovered and become utilized by man.

This is not a census type question. You doni't go out and request
people-one of the famous examples here is that Oscar Morgenstern,
a dear friend of mine, in writing on the accuracy of economic ob-
servations, said, if you don't know the height of the emperor of China
because he has never been seen, simply ask 5 million Chinese and aver-
age the answers.

This is what we do when we get statistics. Statistics and data are
not at the basis of this problem. If we had available to the U.S.
Government very bit of hard statistical data existing in all of the in-
dustrial concerns-in other words, if we had a complete census of
everything-I don't think we would have a proper basis for dew
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terming, without a great deal of uncertainty, what proper energy
,policy is.

So I urge that we don't go down the road spending vast amounts
,of money and vast amounts of time in the collection of materials which
will turn out to be useless, irrelevant and perhaps misleading.

Representative BOLLING. Mr. Cloud.
Mr. CLOUD. In some sense I agree with all pervious speakers. Al-

though not in detail. I would particularly emphasize what Mr. Vogely
has just said about understanding what your information means. We
don't understand what the information we now have means. The de-
cisionmaker unfortunately faces the dilemma that he must always make
decisions basd on insufficient information. That is just the nature
of decisionmaking.

Representative BOLLING. Holmes said something about that. He
said that a politician in effect had to make decisions like a combat of-
ficer, without adequate information.

Mr. CLOUD. That is true. So you are never going to have completely
adequate information to look with wisdom down the next 1,000 years
and make the right decisions for the future.

But I think we can do a better job than we are doing. I think we
have enough information and enough understanding of that infor-
mation to make better decisions than we do. What we lack now pri-
marily is communication, and the translation of this information to
effective legislation. I stress legislation because I don't really believe
that very much happens on a purely voluntary basis. I am not sug-
gesting meddling legislation, but broad steps like, for instance, limit-
ing the weight and horsepower of automobiles, which would conserve
a great deal of energy materials and save lives. I think there are a
variety of things like that which can be done. But two obstacles
thwart the achievement of the understanding and the communication.

One is the fractionization of the professions, including politics. We
all talk with one another. I talk with geologists, you talk with poli-
ticians, economists, and so on. We don't have enough cross communi-
cation. I think that the economists would perhaps vary their outlook
on mineral economics if they spent more time talking with geologists
and geochemists who really understand something about the nature
of mineral resources. You can't blanket resources under one umbrella.
For some, even though the reserves appear to be small, we know be-
cause of their geological and geochemical relationships that in fact
we have much more than might appear to be the case. For others,
reserves in sight may approach likely obtainable resources.

In the case of oil, gas, and coal, apart from improved tertiary re-
covery factors, for oil and gas, we can estimate rather closely how much
is still left in the ground. It is an interesting observation that all of
the estimates of these resources that have been made, even the ones
that are farthest apart, are well within an order of magnitude. There
is only about a threefold difference between the most optimistic and
the most pessimistic estimates.

So there is an area where we have some real information.
As for iron, aluminum, and some other metals and minerals that are

related to very regular geochemical configurations in the Earth's
crust, we can make fairly close estimates of likely resources.
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But for other things it is much more difficult.
So there is a varying degree of certainty or uncertainty of informa-

tion within the resource field.
I think that what is needed-you asked first about information-is

to create some kind of an organization or structure where the kind of
communication I have been talking about can go on, where geologists
and geochemists and economists and engineers and technologists and
lawyers and social scientists can talk together about problems, ex-
change information, and get to know one another and understand some
of the subleties involved so that we are not constantly confronting one
another over semantic or other trivial differences.

It would be interesting to have a Council of Resource Advisers that
would be available to advise both the executive and the legislative
branches of Government. Such a Council of Resource Advisers should
be sufficiently diversified and have a large enough staff and a sufficient
degree of continuity that it could gather in the information, bring to-
gether the people who understand its implications vis-a-vis other pro-
fessions, and then have a series of briefing sessions of 2 or 3 days'dura-
tion for Members of Congress and Federal administrators who, like
you, are really interested in this very fundamental problem.

You asked what part the Government should play in resolving the
problem. Again, it is a matter both of communication and of under-
standing the information we already have. As I said, I think we know
enough now to do a better job than we have been doing. In the end I
think that whatever we do has to have a legislative underpinning to
be effective. And it is important in formulating that legislation that
you have feedback from all the constituencies in the Nation, and not
from scientists, technologists, and economists alone, although such as
they provide expertise of special relevance to the problems of resource
use and conservation. Along this line of thought, are you the only mem-
ber of the committee here this morning?

Representative BOLLuNG. That is correct.
Mr. CLOUD. Where are the rest of them? Why aren't we talking

together?
Representative BOLLING. Maybe I should preface this by saying that

not only was I the final author and floor manager of the Budget Act,
but I was also the chairman of the select committee that recommended
to the House that we have one committee on energy and environment,
which recommendation, among others, was shot down in large part by
environmentalists, who felt that they would lose their clout with their
pet committees. The other people who shot down those recommenda-
tions were the people equally objectively concerned in the overall
approach. All they could see was through their particular small
tunnel.

The other members of the committee are probably attending to the
multifarious and miscellaneous duties of a modern Congressman or
Senator. The dilemma of organization, as was first brought up by Mr.
Sawhill, is absolutely the crucial question to the survival of the con-
gressional system, because today a normal Senator will have some-
where between 16 and 18 committee sssignments, and a Congressman
mav have 5 to 10. I have been here quite a long time and I have never
been able to keep up with two. I am on this committee and one other
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legislative committee which has no subcommittees. The organizational
dilemma with which Congress has burdened itself makes it almost
impossible for the kind of cross-fertilization-which is maybe the
wrong phrase, but the one I have used all along-of ideas and dis-
ciplines. I have always thought that this was a committee that could
perform a useful role in that. But the dilemma, when you look at it
from my point of view as the chairman of the committee as a whole
as we discussed the energy bill, is the inability, even by Congress, to
pull together the parties of interest, starting with those who study
the matter objectively and seek to be objective on it, and ending with
those who have a very narrow particular economic interest.

I am not going to go on long on this, but energy is perhaps as good
an illustration of the futility of a disintegrated approach, a non-
communicating approach, as is an issue that everybody in this society
now recognizes as fundamental, the financing of health care delivery.

The first conversations on that began in the early part of this
century. I have been in Congress quite a long time. I was a supporter
of Mr. Truman's health insurance program. We now have about four
rival bills in Congress, one supported by the insurance companies,
one supported by the AMA-they all have a different guise-and onesinoported by the public interest group. so called, and the labor unions,
and one supported by somebody else. Probably there are four or five
others. At no time to my knowledge-and this is the component that
we have left out so far-has anybody ever been able to get the major
parties of interest in that conflict together in the same room to discuss
the minimum that the insurance companies feel they have to have.
and the minimum that the public interest groups and the labor unions
think they have to have. There has never been an effective attempt in
any form that I am familiar with to pull together all of the different
interests. And to my knowledge, it has never been done in energy.

Mr. CLOUD. If it has never been done, maybe this is the time to start
it.

Representative BOLLING. I think clearly it is. I don't want to close
that conversation off, but I think we have arrived at something like
an agreement that there has to be an organizational change, and there
has to be a great deal more intercommunication among disciplines.
among groups, and among interests, and a variety of other things
that have not been done up to this moment in dealing with this partic-
ular subject.

Mr. CLOUD. May I say just a word in defense of environmentalists?
Representative BOLLING. I am not attacking them. I am one myself.
Mr. CLOUD. I would like to have it on the record though, because

it has been mentioned several times that they are a retarding influence
in meeting our national problems. And to be sure, there are "eco-nuts"
just as there are other kinds of nuts. But I think one has to think of
the environment itself as a resource, the preservation of pristine areas
where you might need to go for seed to restock a devastated area, or
just as a place for peace and recreation.

An interesting question involves one of the largest undeveloped
porphyry copper deposits in the Nation, which is in the middle of
the magnificent Glacial Peak Wilderness Area of the Northern
Cascade Mountains-State of Washington-and about which there
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has been much discussion. Really, if we need copper bad enough to
go in and deface the Glacier Peak area to get that copper out, then
we are in really bad shape for copper.

Mr. SAWHILL. I don't think the issue is that the environmentalists
are holding up particular pieces of legislation or particular activities.,
the issue is, are they prohibiting the kind of organizational forum in
which these issues can be debated. And that is what we need so badly.

Mr. CLouD. Thev should be brought into the discussion.
Representative BoLLiNG. The people that were involved in this

particular legislative endeavor certainly didn't represent all the en-
vironmentalists, that was just a particularly narrow lobbying-point
of view. I certainly don't mean what I said as an attack on the en-
vironmentalists, because I think I have been one for most of my
life-well before I became an adult.

If it is suitable at this time, I would like to turn to two questions
that I would like as many members of the panel to discuss as are will-
ing. I would like to see if we can get some specifics as to what should
be done in addition to what has been done. and what priority, if that
is possible, should be given to conservation. Congress has done some
things. Obviously we don't think these are very adequate. But we have
tried to institutionalize energy conservation. mandatory fuel efficiency
standards for automobiles, which is in effect an auto-efficiency tax.
It has resulted in some increase in efficiency in the use of gasoline.
There is a nice optimistic prediction. I think, that gasoline consump-
tion will begin to decline in 1979 or 1980.

Incidentally, in that connection there is something that politicians,
or at least Presidents, can do-and this may or may not be accurate.
But I was informed at the time that the President indicated the energy
crisis was over, that those who enforced speed limits found it much
more difficult to enforce them practically the next day. I don't know
that that is a fact, but my own experiences as a driver would indicate
that people behaved rather better in staying within the speed limit
when they are concerned than when they stopped being concerned.

Also we have authorized the National Bureau of Standards to pro-
vide a set of national standards with energy efficiency built in, loans
and loan guarantees. and so on. Home appliances will have to have
energy efficiency labels soon. And so on. We have done some things.

Now, what are the things we ought to do next?
Mr. VOGELY. Congressman Bolling, I emphasize very strongly that

what needs to be done is to separate in our mind and in our policy
those issues which have to do with equity and those issues which have
to do with resource application. The best way to get energy conserva-
tion is to have our institution so established that the consumers of
energy are paying the full cost of that energy. If you do that. then the
consumers of energy will effectively and efficiently use it. But all of
our policies are directed at not doing that. We have the price of
natural gas at well below its market clearing level. We have price
controls on oil which keep the price of oil at well below its market
clearing leviel. We are trying to achieve lifetime rates of electricity to
charge major segments of our society 'well below the cost of that
electricity.

_et's try to separate the problems of equity. If the elderly have in-
sufficient incomes, let's handle that directly. If the oil companies are

91-492-7T 12



172

making excessive profits, let's handle that directly. Let's not try to
achieve it through an interference with a system which does work. The
information on lower energy consumption in Sweden comes about be-
cause the price of energy has been higher in Sweden. And so the best
thing that the Congress can do to foster conservation is to establish
an institutional system whereby the prices of energy reflect its full
cost, including environmental costs.

Representative BOLLING. I assume that would include eliminating
all so-called tax expenditures?

Mr. VOGELY. Yes, sir.
Representative BOLLING. With regard to the production of energy?

'Ir. VOGELY. Yes, sir.
Representative BOLLING. Mr. Sawhill.
Mr. SAWHILL. Let me just underscore what Mr. Vogely said. I think

most economists would completely agree that we have to separate the
equity considerations from the considerations of permitting markets
to work. Where we restrict market operation, we will not only retard
production, but we will excessively consume. Certainly that has been
well demonstrated if we look at the history of energy consumption in
this country.

In addition I would cite just a few other examples of things Con-
gress can do. If we look at the major energy consuming sectors, for
example the residential sector, Congress could establish incentives for
the retrofitting of existing buildings through a system of tax credits.

In the transportation sector, Congress could go beyond doing what
it has already done, and gradually increase the Federal excise tax on
gasoline in order to provide a greater incentive for energy conserva-
tion. There could be rebates built into such a scheme so that it would
not hurt low-income consumers. And, the revenues from such a tax
could be used to improve public transportation and finance the major
expenditures on energy research and development that I think we
would all agree would be needed.

In the industrial sector, I agree with the earlier comments that
mandatory regulatory activities would be a mistake. I believe that
merely permitting prices to rise to their economic cost would accelerate
the kind of conservation in the industrial sector that is necessary.

One additional thing that might be done would be to strengthen the
research into conservation technology in the Energy Research and
Development Administration in order to provide the technological
base for industry to become more energy efficient.

Finally, I think there could be incentives created for greater re-
cycling and reuse of materials. It only takes about 20 percent as much
energy, for example, to recycle aluminum as it does to make it from
raw ore. I believe that Congress could well consider banning non-
returnable bottles. I think there could be tax incentives and other
kinds of monetary incentives given to cities and other communities to
burn solid waste.

So these would be over and beyond some of the items that have
already been mentioned.

Representative BOLLING. Mr. Gass.
Mr. GASS. I think what is essential, in qualifying the statements that

we have heard, is that we think of the considerations that we are
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talking about in terms of time and other economic circumstances. To
emphasize the general principle that equity and costs should be
separated sounds very well. I would like to make the point that if,
for the sake of illustration, I take the price of gasoline at 60 cents a
gallon, if I take the price of our other fuels which average out in
petroleum, including gasoline-taking off the 12 cents tax-to about
40 cents a gallon, if you raise the price of petroleum in the United
States today by as much as 1 cent a gallon, you raise it rather more
than $21/2 billion a year. It might very well be that you would find an
equation between cost and demand at a price rise of 40 cents-bringing
gasoline to a dollar. To do that you would have to raise taxes by $100
billion per year on petroleum products alone.

Now, what I am suggesting is that we have problems of timeliness
in these things. In a time like 1977, with our level of unemployment,
with our level of inadequate demand, with our level of inadequate use
of our facilities, the notion that we can go to full alternative costs in
our fuel supply is a notion which needs to be thought of in terms of
very long periods. It is the kind of long period which perhaps others
here have been thinking of. It is not, I submit, a judgement which
gives us guidance for conduct in 1977 and in 1978.

Representative BOLLING. Mr. Long.
Mr. LONG. I would like to just emphasize a different facet of the

discussion which has been going on here about allowing fuel and
electricity prices to rise to their full cost-really two facets of it.

First, it may be desirable that they rise eventually even above what
the prices that would be set in a static, perfect market. The reason for
this is that these materials, these minerals, may be more valuable to
future generations which do not have a vote in the present economic
market than they are to us. The only way that they can participate in
the decisionmaking is through our own benevolence. We have to re-
cognize this and Congress has to recognize this. As an illustration of
this, hydrocarbons that we burn for heat, combust, furnish only a part
of this usable value in that way. This is a technical point, but it is true.
They are more valuable in a scientific sense as feed stocks for polymer
production, and they use more of their energy content in that way than
they do when they are combusted. So, we are dealing with a problem
in which we are not necessarily taking into account, even in a perfectly
operating market, the full cost of energy and other materials.

Now, as to conservation options, we have heard the usual economist's
argument-and I say usual, because coming from Chicago I have
heard it time and time again- that questions of equity must be clearly
separated from those of market efficiency and the efficient allocation
of resources. That is certainly true. It takes two policy tools to achieve
two different aspects of policy. To achieve more desirable distributive
impacts requires a separate policy tool. Certainly a smoothly operating
price system is probably our best instrument for efficiently allocating
resources. But we must recognize that there is also the question of tying
the equity aspects into legislation. They are too often neglected after
we try to correct to a more perfect market operation. For Members of
Congress, they may be the most important question, because they form
the question of political feasibility. If we neglect them then we are
probably neglecting the most important factor in the congressional
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decisionmaking process. W17hen legislation is proposed that affects
energy prices. its impact upon income distribution and other social
factors should be simultaneously investigated. If a separate policy in-
strument is required to make an adjustment that leads to a fairer dis-
tribution, it should be formulated simultaneously. Congress and eco-
nomic decisionmakers have to face up to that.

Representative BOLLING. I think- that is one thing that you can be
sure the Congress -will do-at least it thinks it is taking that into
account.

If I may, I would like to change the direction a little bit to ask all
of the panelists to give me their judgment, including the time factor
and given the present state of their information about substitute
energy sources, of alternatives such as nuclear, coal, shales, sands, and
so on. If I have left out something critical. let's get it in, too. But I
have been verv confused in listening to politicians talk and also in
listening to people who are not politicians talk about what the time
frames are, what the stages are. I realize that you would have to reply
imprecisely and perhaps unscientifically. But what kind of an ap-
proach should we be pursuing in terms of alternate sources of energy?
I have watched us defeat virtually every attempt to do anything so
far for one reason or another. It has always been for good reasons.

Mr. Gass.
MIr. GAss. The coal and nuclear fission options are short-term options.

The coal one is disputed on grounds of the transformation of the
social and economic character which will necessarily take place in
areas which are subjected to major coal development which have not
had that industry before. Our great impacted situation with respect
to coal now is what we loosely called the Northern Plains case. But
if we are talking in terms of a resolution which on the one hand thinks
of and preserves the environment, and at the same time goes ahead in
mining coal, that is a short-term option.

Similarly, with respect to fission nuclears, provided we are willing
to accept one or another of the alternative solutions of what we are
going to do about the nuclear wastes, bury them or reuse them, take
the plutonium out of them and reuse it or not. That again is a short-
term option in the sense that it is susceptible of short-term acceleration.

' With respect to the other things, all of our other options are longer
term and more uncertain. If we talk about our great oil provinces, I
think it is possible that we will find that Naval Petroleum Reserve No.
4. to the west of Prudhoe Bay, may just turn out to be the greatest oil
province that has ever been discovered in the United States. The people
who worked there many years ago thought it much more promising
than the Prudhoe Bay area. We do not know what we shall find offshore
in the Atlantic and in certain areas of the Pacific; we don't know any
more than we ki'ew about the North Sea in 1968. Those must be great
question marks. We don't know what those areas will yield. But they
may yield substantial resources in what I call economic time. that is,
the time in which I think the judgment of the economists is worth
anything. I think after we talk about periods of 2,5 years. the jude-
ment of the economists are worthless. Thev must sometimes be utilized
because we make decisions that go beyond that period. But. in general,
ececnomists have viery little to contribute to judgmnent about such lontg
runs.
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Now, when we are talking about oil shales, which I believe should
have been developed with the sponsorship of the Government of the
United States at whatever immediate cost, if only for the great value
it would have in expanding our knowledge and deterring the increase
of prices which are taking place by cartels and their followers all over
the world, or when we talked about oil from coal, we know less-we are
less certain as to what our costs will be, and what the ultimate pro-
vision can be. Similarlv. I think we should have. with any degree of
cooperation with Canada that is necessary, done more than we are
doing at the present time with tar sands. We should have done more
with these different things if only for the value in our national inde-
pendlence and in our foreign policy. I think the value might have been
very great.

But we must distinguish these things and say: Some of them, coal
and fission power, if we accept it, are short-term remedies. The other
things that we are talking about are at best long-term remedies.
Others which I have not even named are, I think, even more long term.

Representative BOLLING. Mr. Cloud.
1Mr. CLOUD. Mr. Gass' remarks remind me of the story about an econ-

omist, an engineer, and a geologist who were shipwrecked on a small
island in the Pacific with no food, tools, or equipment of any sort. After
awhile a can of beans floated ashore, and they had a large argument
about how they were going to get the can of beans open. Finally the
economist said. "Well, he could settle the problem of opening the beans.
First, however, he would assume a can opener."

Prudhoe Bay is a big field. It is one of the giant fields. But it is a
relatively small among giant fields, perhaps 10 billion barrels. Alaska
as a whole may produce 25 or 30 billion barrels. If I may use the ex-
pression in view of the impending change in administration, this is
peanuts among giant fields. And so is the North Sea.

The continental shelves and slopes mav be something different. But
the prospects that they will add significantly to the lifetime of petro-
leum in terms of doubling times are very slight indeed.

We must look at oil and natural gas as disappearing resources. Pro-
production of petroleum in the United States peaked in 1970, and new
reserves that we may prove are not going to change that basic peak.
At best they may lengthen the downhill ride. In the world as a whole
petroleum production will peak in about 1990 or perhaps 2000. After
that the world will be on a downhill grade as far as petroleum produc-
tion goes. The great future resources of petroleum appear to be in the
Middle East and in the U.S.S.R.. in Siberia. And, if the present rates
of increase in consumption of petroleum continue, the world will be
using the entire productive capacity of the Middle East in about 10
years.

So there is no way out of petroleum depletion. As Mr. Long sug-
gested, it might be better to conserve some of that oil for petro-chem-
ical feed stocks for future generations.

Coal does offer a way of gaining time so that we can make appro-
priate studies of the entire spectrum of energy possibilities.

Most of all, however, I would join Mr. Sawhill in stressing con-
servation. We can certainly greatly cut done very significantly on our
energy requirements by relatively simple conservation procedures.
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Among other procedures I would include the installations, as rapidly
as possible, of solar energy for space heating and cooling. About 25
percent of the current national energy budget is now represented by
space heating and cooling. We can probably pick up most of that with
solar energy.

You asked about dangers, and coal of course is dangerous stuff. When
you look at the hazards of nuclear energy versus other forms of en-
ergy, the nuclear safety record so far is better than that of most con-
ventional energy sources. There is a big difference, however, in the
nature of the hazard. In coal mining the miner, although he may have
little choice, knows he is assuming a danger. But the kinds of dangers
that nuclear energy present are inflicted on the population at large
with little choice in the matter, except insofar as they may vote for
nuclear initiatives.

It may be that eventually we will have to turn to nuclear energy if
we insist on increasing our rates of energy consumption or even main-
taining them.

But I believe that we could gain several decades before that deci-
sion must be made. If, for instance, the entire energy burden was
placed on coal alone, it would probably last for about 140 years. That
would allow some decades of grace during which we could develop
solar energy, continue research on nuclear energy, study the problems
of nuclear waste disposal and the hazards of how to control reactors,
and try to develop a workable fusion reactor which, as Mr. Gass
points out, quite possibly may never be possible, because of the sus-
taining high temperatures that need to be achieved.

Thus, although we have a wide variety of energy options, we do
not understand how best to use them. I think we ought to make a very
careful study of all of those options before we decide whether or not
we wish to commit ourselves to a growing dependence on nuclear fis-
sion with all its hazards and uncertainties.

Mr. SAWHILL. I can't add a great deal to what has already been
said, but I might just make a few points for your consideration.

First, one of the important near-term options is the enhanced recov-
ery of oil and gas from existing fields. And this is where the price
considerations we talked about earlier are so important, because un-
less the price rises to a level to make that enhanced recovery economic-
ally feasible, it just won't be done. And if it is done, it does give us a
bridge energy source that we can use until we can bring in these addi-
tional technologies.

As far as coal is concerned, there are really two issues here. One is,
how can we use our existing resources more effectively, and what do
we have to do in order to permit coal to be an important resource in
the longer term?

I think one of the things we have to do if we want to see coal pro-
duction increase is to remove the uncertainty surrounding coal. One
of the uncertainties surrounding coal is what kind of regulation we are
going to have over strip mining. Until Congress can pass and the
President can sign a strip mining bill, I think it is going to be difficult
to expand coal production significantly.

Second, we have to get an agreement on what levels of impurities
we can tolerate from burning coal and have a consistent and reason-
ably long lived set of environmental regulations.
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As far as using coal more efficiently in the longer run, we do have
technologies available to us now for liquifying and gasifying coal.
They are not technologies that can be exercised immediately and have
a significant impact in the near term, that is, the next 10 years, but
certainly in 1985 to 2000 they can be important.

Finally, on nuclear energy, I think the real issues here are not so
much the issues of safety and waste management. More needs to be
done. We are doing more. But that is a problem that is solvable within
the existing institutional framework that we have. I think the real is-
sue is the problem of proliferation of nuclear weapons as more and
more countries get access to this technology. There have been recent
statements in the election campaign addressed to this problem. It is
clearly going to be an issue that Congress will have to consider more
carefully.

Representative BOLLING. Thank you.
Gentlemen, I am very grateful to you all. We wonder if you would

be willing to answer further questions in writing. We would appre-
ciate your cooperation in providing written answers to the questions
so we can have a complete record.

[The following questions and answers were subsequently supplied
for the record:]

RESPONSE OF WIIAm A. VOGELY TO ADDITIONAL WBITTEN QUESTIONS POSED BY
THE COMMrrTEE

Que8tion 1. Is it necessary or at least desirable to restructure economic norms,
values, and habits to move away from the economic model that encourages
increased consumption of resources toward a model that limits growh and such
consumption? Should the United States begin limiting consumption of, say,
the 25 resources critical to the preservation of industrial society, through such
means as natural resource depletion quotas?

Answer. The price system, if it is operating within the ball park of full in-
formation and workable competition, will efficiently allocate all productive re-
sources and will efficiently determine the time stream of use of an exhaustible
mineral. There is no evidence that the structure of this economic model will
lead to misallocation. The United States should assure that there is an adequate
flow of information to the public concerning minerals, that the markets for
minerals are workably competitive, and that external costs are adequately re-
flected in market prices. If this is done, it is neither necessary nor desirable to
"restructure economic norms, values, and habits."

Que8tion 2. Are current government practices in the resource area taking
sufficient account of resource requirements to foster future economic growth
and in what ways should these government practices be changed to better reflect
such long term requirements? For example, should government policies be
changed to encourage market decisions in favor of conservation rather than con-
sumption of energy and resources?

Answer. Current government practices in the resource area are not contribut-
ing to efficient allocation of resources through time. The government through
price controls is maintaining the price of energy well below current world
market prices. Through percentage depletion and other direct and indirect sub-
sidies on supplies, the government Is preventing full costs from being charged
to consumers of minerals. Externalities such as environmental damage are not
reflected in energy and material costs because of such practices as rolled-in-
pricing, average costing, and the like. Government policies should be changed to
assure the goals stated in answer to question 1.

Que8tion S. Will the drag on economic growth come from increases in costs
rather than exhaustion of important minerals or fuels? Will the increases in
costs in obtaining raw materials that will inevitably occur mean that the United
States cannot expect to experience future patterns of growth which are similar
to those which have prevailed? Please be specific in citing how rising costs, and
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possibly shortages, may bring major changes in patterns of resource use and
alter the direction of future economic growth.

Answer. I do not believe that there will be any significant increase in costs of
obtaining raw materials for at least fifty years. This includes energy. There is
no reason from the point of view of resource exhaustion or increase in resource
costs for the United States to expect anything but future growth in real per
capita income. Resource exhaustion or high resource costs are myths. Society is
overreacting to a monopoly pricing of oil by a cartel which may be in the process
of disintegration. I know of no reputable commodity-by-commodity study which
reaches a contrary conclusion. On the other hand, the Boyd Commission and the
current Congressional Commission on Shortages has said as I stated above; i.e.,
the problem is institutional and market organization-not technological and
geological in nature.

Question 4. In his paper, in volume 4 of the study series, Prof. Kneese argues
that the natural resources policy of the United States is "inconsistent, often
outdated, and grossly overdependent on direct regulation vis-a-vis modifications
in our defective system of economic incentives." The result, he maintains, is "an
excessively rapid rate of resource extraction, too much discharge of residual
materials to the environment, and an over dependence on foreign sources of
supply of some natural resources." Are the present policies really that bad that
they lead to such results?

Answer. Professor Kneese is correct. He states his argument somewhat
strongly, but on the whole our present policies are really that bad.

Que8tion 5. The primary theme which Mr. Cloud presents in his paper is that
"we need to generate a less material-consuming set of demands while striving
to satisfy genuine needs." Do you agree with this assessments

Answer. I find Mr. Cloud's presentation very difficult to understand because
I do not know what he means by "genuine needs." So long as we improve the
markets and assure proper pricing, reduction in material demands below those
that would result can only be achieved at the cost of reduction of real income.
Nothing is free especially conservation as defined by Mr. Cloud. I do not be-
lieve that any group in society, be it the President, the Congress, or Mr. Cloud,
should determine for me my "genuine needs." This society will exist as a free
one only so long as I am allowed to pursue whatever legal means available to
me for obtaining income and I am permitted to expend that income to meet my
own perceived needs. Any limitation on this freedom results in misallocation of
resources and reduction in real income.

I realize that this answer sounds very much like that of a nineteenth-century
philosopher. I see no evidence, however, that any other method of economic
organization has produced the kinds of results that the market system-with all
of its imperfections-has produced in the United States. To paraphrase Winston
Churchill, "The market system is the worst economic system ever devised by
man. except for any other that has been tried."

Question 6. You seem to disagree on a very fundamental point with Mr. Cloud.
He maintains that for many minerals, recurrent shortages and for some economic
depletion can be predicted within the first half of the 21st century. You maintain
that in the period 1975-2025, physical constraints on production of materials are
not a threat to continued economic growth. What is the basis for these differing
opinions? Is it basically a "lack of accurate data" problem?

Answer. The difference between Mr. Cloud and me relate to the methodologies
available for predicting the results of exploration. It is not "a lack of accurate
data."

There are three general methods available to estimate the extent of undis-
covered deposits which are as good as those we are mining today. Mr. Cloud
discusses some of these, specifically that of the USGS, In his paper. My results
reproduced in the table attached to my paper are based on an improvement of
the USGS methodology and estimates of world consumption based upon high
growth in both popualtion and per capita incomes. This examination shows
that without recycling and without any technological advance there are sufficient
mineral deposits equal to those in use today remaining to be discovered to meet
demands through 2025. The remaining stocks of such potential deposits will still
be very large at that date.

Very substantial research is required (as I stated in my paper) on the under-
standing of the occurrence of mineral deposits and the processes by which they
are discovered. Mr. Cloud and I simply will not be able to convince each other
until we have a much better understanding of the physical and economic phe-
nomena involved.
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Question 7. As Mr. Cloud has emphasized, it is important to diversify our
suppliers of minerals for which we are heavily import-dependent. It is my
impression, however, that our Government has taken little or no initiative
toward this end but has left mineral prospecting to the mining companies. Do
you think it is necessary for government to pursue supply diversification more
actively? If so. how do you propose that we do it?

Answer. Diversity of supply is a desirable objective; however, I believe it
would be more cost effective and better public policy to embark on a well-defined
stockpiling program to assure continuity of supply rather than a Government
directed supply diversification program.

RESPONSE OF PRESTON CLOUD TO ADDITIONAL WRITTEN QUESTIONS POSED BY THE
COMMITTEE

Question 1. Is it necessary or at least desirable to restructure economic norms,
values and habits to move away from the economic model that encourages in-
creased consumption of resources toward a model that limits growth and such
consumption; Should the United States begin limiting consumption of, say, the 203
resources critical to the preservation of industrial society, through such means
as natural resources depletion quotas?

Answer. My intuitive response to both questions is a simple yes, but the alterna-
tives are not either/or. In my view it will shortly become necessary to limit
growth in material consumption, and it would be highly desirable to move in
that direction now, while we can still exercise a degree of control over directions
and rates of movement. Limiting consumption does not necessarily mean limit-
ing operations if they can be performed less wastefully. We are concerned pri-
marily about the rate of removal and dispersal of new virign raw materials from
decreasing grades of ore, leading toward both economic depletion and growing
environmental deterioration. Also about environmental impacts from wasteful
use and obsolescence. I thing depletion quotas are not a bad idea, but imposing
them would be a step in the direction of increased governmental intervention
that, while it may well become necessary, should not be undertaken until other
means of control have been tried. While I consider the idea of the "free market"
to be a form of mythology and do not have the same degree of faith in market
controls that Prof. Kneese professes, I think that, at the very least, an appropri-
ate first step would be to remove all the subsidies, price controls, environmental
laxities, and shipping regulations that now encourage wasteful use of raw
materials and discourage recycling. The results should be carefully monitored,
and if, after a reasonable trial interval of say 3 to 5 years, they do not show
hopeful trends, resource depletion quotas should be imposed.

Question 2. Are current government practices in the resource area taking
sufficient account of resource requirements to foster future economic growth and
in what ways should these government practices be changed to better reflect such
long term requirements? For example, should government policies be changed
to encourage market decisions in favor of conservation rather than consumption
of energy and resources?

Answer. My considered response to this question is an unequivocal yes to the
second part. I stress, however, that by conservation I mean conserving, efficient,
nonluxury use-not untouched preservation, except in areas specifically set aside
for other values. The latter should be large, of limited access, and sacrosanct
to the extent that mankind does not need to call on them for a new start
following destruction of present high-technology societies.

Question S. Will the drag on economic growth come from increases in costs
rather than exhaustion of important minerals or fuels: Will the increases in
costs in obtaining raw materials that will inevitably occur mean that the United
States cannot expect to experience future patterns of growh which are similar
to those which have prevailed? Please be specific in citing how rising costs,
and possibly shortages, may bring major changes in patterns of resource use
and alter the direction of future economic growth.

Answer. The drag on economic growth will come about not from any specific
factor but from a combination of them-increase in cost both for materials and
environmental protection and cleanup: increasing dependence on foreign sources
with accompanying balance-of-payment problems: increasing environmental
deterioration as the mining of larger volumes from lower grades expands the
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area mined, the volume of wastes, and the rate of emission of noxious extractive
chemicals and byproducts to air and water; and the exhaustion of economically
workable minerals and fuels, not in the sence of disappearance from the earth,
but in the sence that they are worked down to grades below the level of the
energy barrier discussed in my paper in volume 4 of the Joint Economic Com-
mittee study series on "U.S. economic growth, etc."

The above factors together, on a finite Earth of increasing populations and
expectations, surely mean that U.S. consumption of newly mined mineral raw
materials cannot continue to increase at anything like the rates that have pre-
vailed in the past. They must eventually stabilize and decrease. Thus, to the
extent economic growth is contingent on raw materials, is too must slow down
and eventually stabilize or become negative. The service component of present
economic growth-taking in one another's washing, education, entertainment,
increasing costs of Government and social and urban services, and so on-is the
main non-material way in which the economy can continue to grow but even this
must have its limits. There is no longer any serious argument about there being
limits. The only question is where they are. We can discover them by running
full speed ahead until we crash into them or, more prudently, by beginning to
apply the brakes now so that we can negotiate a position of stability and avert
the crash.

Question 4. In his paper, in volume 4 of the study series, Professor Kneese argues
that the natural resources policy of the U.S. is "inconsistent, often outdated,
and grossly overdependent on direct regulation vis-a-vis modifications in our
defective system of economic incentives." The result, he maintains, is "an
excessively rapid rate of resource extraction, too much discharge of residual
materials to the environment, and an over dependence on foreign sources of sup-
ply of some natural resources." Are the present policies really that bad that
they lead to such results?

Answer. While I do not agree with Professor Kneese on all points, I do find
merit in his analysis, which he has preceded with a clear and simple discus-
sion of the theory of competitive markets. In particular I concur with many
of his 4 recommendations on pages 123 to 124 of Volume 4 of the study series.
And I suspect that if Professor Kneese and I, or a group of like-minded econo-
mists and resource-oriented scientists were to consult together over a period of
time in the leavening presence of a few steady state economists such as the per-
ceptive Nicholas Georgescu-Roegen, we'd probably narrow our areas of disagree-
ment and broaden those of agreement.

The principal point at which Professor Kneese and I depart involves what
I consider to be grave flaws in the theory of competitive markets-all of which,
by-the-way, are acknowledged by him. In particular I take exception to the
value judgment involved, and clearly stated by him on page 126, that: "the
personal wants and preferences of the individuals who constitute the present
members of society (emphasis mine) should guide the use of that society's
resources."

This Nation began with the cry "no taxation without representation." A ter-
rible tax is being levied, without representation, against future generations.
This tax takes the form of resource depletion, environmental degradation, and
the unasked custody of the noxious residues of a growing fission economy. Those
injustices must be charged to the so-called free market. For total freedom of
markets can only apply where supply greatly exceeds demand as it did during
the first century and a half of this Nation's history. When demand approaches
and then exceeds rational supply process, as it has in recent decades, markets
must be controlled In some ways. I would not care to suggest those ways In de-
tail without much fuller discussion involving all constituencies of the republic,
including attention to the needs and likely problems of that larger constituency
vet unborn. When we examine carefully and humanely the likely consequences
of the continuation of present trends, I suspect that an enlightened society
would wish to devise ways to protect themselves against emergency and their
descendants against undue austerity. The ways devised might well include
depletion allowances and mineralized regions set aside as federal resource
reserve.

I join Professor Kneese In his endorsement of the Idea of a Department of
Natural Resources-a department that would logically Include activities now
encompassed by Interior, Agriculture, the Environmental Protection Agency,
and other parts of the federal bureaucracy. The American people should be able
to look to such a department for the safeguarding of resources, Including wilder-
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ness and other "common property" resources, for their future and that of their
children and grandchildren in the same sense they look toward Defense, State,
and Commerce for security in the present.

Question 5. You seem to disagree on a very fundamental point with Profes-
sor Vogely. Mr. Cloud, you maintain that for many minerals, recurrent shortages
and for some economic depletion can be predicted within the first half of the
21st century. Professor Vogely seems to maintain that in the period 1976-2025,
physical constraints on production of materials are not a threat to continued
economic growth. What is the basis for these different opinions? Is it basically
a "lack of accurate data" problem?

Answer. There is, of course, an insufficiency of data for unequivocal and
final answers to the problem of resource sufficiency, or insufficiency, as there is in
any area that involves so many imponderables. But the differences between
Professor Vogely and me arise more from the fact that his data are primarily
economic and mine are primarily physical, plus differences in our assumptions.
Neither of us can clearly foresee what technological advances will do to present
physical constraints, or how demographic trends and preferences will affect
demand. I doubt that there is a technological fix to the problem of the energy bar-
rier (see figure 2 of my report) for many minerals or that such things as im-
proved secondary and tertiary recovery or recycling will make much difference
if present growth trends continue. Neither improved recycling nor doubling of
recovery would greatly increase mineral lifetimes at present rates of exponential
growth.

As I have explained in my paper in volume 4 of the study series, the absolute
limit of recoverability is orders of magnitude less than the total stock of a min-
eral or element within Earth's crust. Professor Vogely's estimates of that re-
coverable amount are simply higher than the most optimistic estimates of in-
formed geochemists and much higher than those of the U.S. Bureau of Mines
(see table 1 and figures 6 and 7 of my report). I have tried to present the evi-
dence available as fairly, balance it as evenly, and interpret it as optimistically
as prudence, geological factors, and energy considerations would allow. Unless
a turnaround in demographic and demand trends occurs soon, I would not be
surprised to see the anticipated shortages occur sooner and on a larger scale
than my provisional projections imply.

Question 6. As you have emphasized, it Is important to diversify our sup-
pliers of minerals for which we are heavily import-dependent. It Is my Im-
pression, however, that our government has taken little or no initiative toward
this end but has left mineral prospecting to the mining companies.

Do you think it is necessary for Government to pursue supply diversification
more actively? If so, how do you propose that we do it?

Answer. When I write of import diversification I do not refer to mineral
prospecting, which should be left to the mining companies, aided where appro-
priate by long range basic research and mapping by the federal Geological
Survey to define target areas. I refer rather, in this instance, to direct but
informed federal control of import sources involving negotiation and, if nec-
essary, imposition, of import quotas to supplier nations in such a way that re-
sources of every commodity for which we are heavily dependent on imports
come from a sufficient number of independent sources that we are not helpless
in the face of cartels, arbitrary actions of foreign governments or producers,
or national emergency.

Thus I do think Government should pursue supply diversification more ac-
tively. A preliminary step would be the long overdue establishment of a strong
group of geologically informed mineral attaches in the State Department (the
present group is inadequate in number and responsibility and few are well-
informed geologically). After appropriate study, State, in full and continuing
communication with Commerce and Interior, should then recommend action
or legislation aimed at safeguarding against surprise cutoffs or blackmail-
with due regard to the proper aspirations and needs of supplier nations.

Let me add one final suggestion. In addition to repealing the discriminatory
practices that favor new over recycled materials and levying emission taxes, I
would propose a heavy tax on all newly mined raw materials. The purpose of
this tax would be (1) to stimulate recycling, (2) to stimulate more conserving
use, and (3) to obtain revenues earmarked for support and increase of services
that will be involved in the expanded federal program of research, geologic
mapping, and surveillance that will be needed to establish new target areas for
exploration and to maintain the kind of overview that can identify Impending
materials crises and propose action to avert them.
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RESPONSE OF THOMAS VEACH LONG II TO ADDIrrIONAL WRITTEN QUESTIONS POSED
BY THE COMMITTEE

CONGRESS OF THE UNITED STATES,
JOINT EcoNouIc COMMITTEE,

Washington, D.C. November 19, 1976.
Professor THOMAS VEACH LONG II,
Resources Analysis Program,
University of Chicago,
Chicago, Ill.

DEAR PROFESSOR LONG: On behalf of the Joint Economic Committee, I want to
thank you for your very helpful testimony at our recent hearings examining
issues related to U.S. economic growth over the next decade. Both your prepared
statement and your comments in the discussion period served as an important
supplement to your paper. All this material will be of considerable value to
the committee in the coming weeks as it prepares its report on future U.S.
economic growth prospects.

At the hearing, you were asked by Congressman Bolling if you would be will-
ing to answer further questions in writing. We would appreciate your cooperation
in providing written answers to the questions appended to this letter.

The committee would like to receive this information as soon as possible so
that it may be used in the drafting of its report as well as being included in the
hearing record. A full set of the hearings will be sent to you as soon as they
have been published.

Thank you and best wishes.
Sincerely,

JOHN R. STARK,
Executive Director.

Enclosures.

FOLLOWUP QUESTIONS FOE NOVEMBER 17 HEARING

(1) Is it necessary or at least desirable to restructure economic norms, values
and habits to move away from the economic model that encourages increased
consumption of resources toward a model that limits growth and such consump-
tion? Should the United States begin limiting consumption of, say 25 resources
critical to the preservation of industrial society, through such means as natural
resource depletion quotas?

(2) Are current Government practices in the resource area taking sufficient
account of resource requirements to foster future economic growth and in what
ways should these government practices be changed to better reflect such long
term requirements? For example, should Government policies be changed to en-
courage market decisions in favor of conservation rather than consumption of
energy and resources?

(3) Will the drag on economic growth come from increases in costs rather
than exhaustion of important minerals or fuels? Will the increases in costs in
obtaining raw materials that will inevitably occur mean that the United
States cannot expect to experience future patterns of growth which are similiar
to those which have prevailed? Please be specific in citing how rising costs, and
possibly shortages, may bring major changes in patterns of resource use and
alter the direction of future economic growth.

(4) In his paper, in volume 4 of the study series. Professor Kneese argues that
the natural resources policy of the United States is "inconsistent, often out-
dated, and grossly overdependent on direct regulation vis-a-vis modifications in
our defective system of economic incentives." The result, he maintains, is "an
excessively rapid rate of resource extraction. too much discharge of residual
materials to the environment, and an over dependence on foreign sources of
supply of some natural resources." Are the present policies really that bad that
they lead to such results?

(5) The primary theme which Mir. Cloud presents in his paper is that "we
need to generate a less materials consuming Set of demands while striving to
satisfy genuine needs." Do you agree with this assessment?

(6) One of your conclusions is that "international comparisons of energy re-
quirements in industrial production show that many opportunities exist for
energy conservation in the United States through the introduction of more ad-
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vanced technologies." Will these new technologies be adopted through natural
market forces or is there a role for Government in promoting the adoption of
energy conserving technologies?

(7) As AIr. Cloud has emphasized, it is important to diversify our suppliers of
minerals for which we are heavily import-dependent. It is my impression, how-
ever, that our Government has taken little or no initiative toward this end but
has left mineral prospecting to the mining companies.

Do you think it is necessary for Government to pursue supply diversification
more actively? If so, how do you propose that we do it?

THE UNIVERSITY OF CHICAGO,
Chicago, Ill., January 31, 1977.

Mr. JOHN R. STARK,
E.ecutive Director, Joint Economic Committee, Congress of the United States,

Washington, D.C.
DE.A MR. STARK: Below are responses to the questions contained in your letter

of November 19, 1976, a copy of which finally reached me on Friday, January 28,
1977. Your letters to me since October 29, 1976, have been lost because the street
address that you have is incorrect. Apparently, someone garbled the zip code to
produce a new street number. The correct address is given above.

Question responses:
(1) Conservation of critical resources implemented through the price system

is preferable. Legislation that encourages pricing of resources to reflect their
total social costs should be pressed. If we err in pricing, let it be by pricing on
the high side, since we should operate as a risk-averse society with respect to
nonrenewable resources. If the use of critical natural resources is to be re-
stricted by quotas, much more information and analysis is needed. The roles of
and impacts on imports and exports must be carefully evaluated. Quotas could be
feasibly implemented, if at all, at the mouth of the extraction facility. Even this
limitation would encourage owners of the resources to extract only the best ore
grade in a deposit and leave -the marginal deposits behind. Regulation at the
entrance to industrial facilities would require a government agency of several
times the size of the World War II allocation agency.

(2) As stated above, I believe that the role of Government is to ensure a
price regime that reflects as accurately as possible the total social costs of
resource use. This would definitely include an evaluation of the resource posi-
tions of future generations, perhaps discounted at a rate less than that of the
short-sighted market rate.

(3) Economic growth will be affected, perhaps to equal extents, by increasing
costs of resources; by sudden supply disruptions due to political, climatic, or
other noneconomic factors; and, in particular sectors, to the exhaustion of
specific resources (e.g., natural gas). Rising costs, including risk premiums paid
in the face of possible input shortages, can affect economic growth in four
ways:

(a) If all costs, technologies and demands are frozen, the total output
must decrease.

(b) The economic system will eventually adjust by introducing less re-
source-intensive technologies. These technologies can be both more capital
and more labor intensive. There will also be shifts from production tech-
niques that use scarcer or more unstable resource supplies to those that
yield the same item for final consumption using more plentiful resources,
such as iron, aluminum and silicon.

(c) The economic system will adjust through the consumer's decision to
shift from the purchase of a good that utilizes the high-cost resources in its
production to those that consume lower cost, more plentiful materials if
the original item is not an essential. If substitutes for the higher cost goods
exist, they presumably will be purchased on (nearly) a one-to-one basis. If
they do not, the consumer will still decrease his consumption of the high-cost
good, shifting to other purchases that provide the same degree of want
satisfaction, though perhaps for different wants.

(d) A final result may be that there is a greater effort of nations to
"specialize" in the production of finished goods in which they have a com-
petitive advantage because of their natural resource position.
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(4) Kneese's views reflect the usual economist's position, with a basic orien-
tation to market allocation. There is more than a grain of truth in his argument,
and I am basically sympathetic, as detailed in my response to question (1).However, the issues are, where does one go from here legislatively and how fast?One factor that economists often omit when arguing for less regulation is thatregulation is an attempt to adjust market prices for real social costs that would
have to be borne by specific groups in our society. A refreshing way to look onregulation is to consider it to be a means of assigning a good an infinite price.
In the absence of other mechanisms to protect impacted sectors of society, reg-ulation could be the most desirable means of adjusting prices to reflect true socialcosts. Consequently, we first need an ongoing research agency that will examine
the distributive impacts of resource pricing and policy on every sector of eco-
nomic society. This agency should study not only the problem of compensating
the lower income groups for increasing costs of necessities, but also methods ofsmoothing and speeding transitions of industrial sectors to a capital structure
that is more in equilibrium with current and projected resource prices. Withsuggested substitute measures in hand, it should then conduct a comprehensive
review of regulatory practices vis-h-vis natural resource use.

(5) Strongly agree, being time risk-averse.
(6) Natural market forces will play an important part, but Government canassume a stimulative role by improving the collection and dissemination of in-

formation regarding extant foreign technologies; by supporting research aimed
at leapfrogging these technologies to ones that will be even more efficient in aworld with even higher relative resource prices; through positive measures incapital markets; through reexamining its position relative to American industryto enhance efficiency at the government-industry interface; and through re-examining our concepts of proper industrial structure, which date from the late19th century, questioning if more resource-efficient structures are possible (even
if a degree of vertical and horizontal integration is implied). For example, wouldindustrial "cooperatives" for small entrepreneurs furnish the same aid thatfarmers' cooperatives have? The role of government in regional industrial plan-
ning should also be increased.

(7) Diversification is definitely one means of paying the costs of insuranceagainst supply disruptions and should be explored. One possible mechanism,
which needs a thorough, perceptive and no-holds-barred evaluation, is the crea-tion of public corporations that would compete with private firms In the resourcemarket place, without subsidy and with the requirement that they earn a pre-scribed internal rate of return. Aside from the costs of entry into free competi-tion, there should be no burden on government funds, and all economic efficiency
criteria are met. Indeed, to the degree that such a corporation is successful incompeting for and exploiting public resource holdings, all their economic rent is
captured by the public rather than by private entrepreneurs.

I hope that this has answered your questions in some depth, given the time
constraints imposed by the late receipt of your request.Cordially,

CoiTHOMAS VEACH LONG II.

Representative BoLmNG. I would like to close by telling you a true
story which may console you a little as to how few Members of Con-
gress were present at this session.

A long time ago I had the opportunity to spend about 11/2 hours
with a man who was on the verge of becoming President. He had
been a member of the Joint Economic Committee and had never
come to a single session. In that 1½/2 hours I discovered that he knew a
great deal more about a whole series of studies that I had been respon-
sible for on a variety of subjects that I remembered. He had found
the documents useful, and he had read them and remembered them.
Their effects showed in his short Presidency in his whole approach
to tax policies based on what he had learned from reading documents.
And, of course, it was President Kennedy. And that was in 1960.
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So we hope in this committee that our endeavor to bring you to-
gether and to have a conversation will have a good deal more long-
range effect than it does short-range effect. But I can say that I for
one have very much enjoyed this panel. And we thank you again for
being here.

And with that, the committee will stand recessed until tomorrow
morning.

[Whereupon, at 12:15 p.m., the committee recessed, to reconvene at
10 a.m., Thursday, November 18,1976.]



LONG-TERM ECONOMIC GROWTH

THURSDAY, NOVEMBER 18, 1976

CONGRESS OF THE UNITED STATES,
JOINT EcoNoMIc CoMmrrrEE,

IVashi'ngton, D.C.

The committee met, pursuant to recess, at 10 a.m., in room 345, Can-

non House Office Building, Hon. Richard Bolling (vice chairman of

the committee) presiding.
Present: Representative Bolling.
Also present: William A. Cox, Robert D. Hamrin, and Louis C.

Krauthoff II, professional staff members; Michael J. Runde, adminis-

trative assistant; and George D. Krumbhaar, Jr., minority professional

staff member.

OPENING STATEMENT OF REPRESENTATiVE BOLLING, VICE CHAIRMAN

Representative BOLLING. The committee will be in order.
Today's hearing is the last in this set of hearings to examine the key

issues related to U.S. economic growth over the next decade. I am

pleased to say that we have not limited our examination to only the

economic related variables that affect economic growth. Rather, we

have also examined in yesterday's hearing the question of energy and

resources availability and substitution possibilities as well as other

noneconomic forces in the hearings last week such as changing values

and attitudes. This certainly is necessary as these most assuredly will

have a major effect on our growth rates and patterns of growth.

Tomorrow, we will focus on the types of growth policy processes

that may be needed if the United States is to deal in an effective man-

ner with these many issues related to economic growth. We need to

examine what types of processes could be established that could take

into account the effect these longer run, often basic, structural forces

will have on our economy and our society in general.

Today, however, we must cover two very important and closely inter-

related areas that as much as any will determine what rates of eco-

nomic growth the United States can anticipate as well as the emerging

patterns of growth. The issues are productivity and technological

change.
In the past three decades, the United States pretty much took for

granted that productivity increases would be occurring each year and

that technological change would always be a major stimulus to growth.

We have heard and seen in recent years that such assumptions may be

unwarranted. Today we have with us the authors of the two papers

submitted to the study series on future productivity prospects. The

(187)
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conclusions they reach are strikingly different-one postulating a
brighter future and the other claiming that productivity may decline
to zero. I look forward to a stimulating discussion on this issue today.

Technological change is another area upon which there has been
much disagreement in recent years. On the one hand, you hear that
the United States no longer is the acknowledged leader in many tech-
nological areas and that it may have reached a technological plateau.
On the other, you hear of many new products coming on the market
which are claimed to be the wave of the future and thus that there is
much technological dynamism today. Again, this is a basic issue on
whieh I hope we can reach some consensus today.

The issues are critical ones and complex bilt I am confident that the
panel members today, which represent a variety of perspectives, will
provide us with many new insights.

And I cannot resist also adding at the beginning of this session a
quote from a book:

One peculiarity of this age is the sudden acquisition of much physical knowl-
edge. There is scarcely a department of science or art which is the same, or at
all the same, as it was 50 years ago. A new world of inventions . . . has grown
up around us which we cannot help seeing; a new world of ideas is in the air
and affects us, though we do not see it. . . . If we wantcd to describe one of
the most marked results-perhaps the most marked result-of late thought, weshould say that by it everything is made "an antiquity". . Man himself to the
eye of science has become "an antiquity".

I imagine that if Walter Bagehot were alive today he would be
amused by what he said a 100 years ago, because clearly the develop-
ments of the last 20 years would make what he saw then seem a rela-
tively minor phenomenon.

Our first witness this morning, Mr. Kendrick. is the Chief Economist
of the Department of Commerce. Before that he was a professor of
economics at George Washington University, and at the same time he
was a consultant to the Office of Statistical Standards, Bureau of the
Budget, and a member of the Advisory Committee on Economic Stud-
ies of the National Science Foundation.

Mr. Kendrick received his various degrees at North Carolina, the
University of Chicago, and George Washington University.

He served as a business economist in the Office of Business Economics
of the Department of Commerce until 1953, at which time he took a
position as the President's staff economicst for the National Bureau of
Economic Research.

He has written widely in the field of productivity, his most recent
publication being a paper that he prepared for this series.

V e are very glad to welcome you here this morning, Mr. Kendrick.
Will you please start off the discussion?

I will give my usual and not very meaningful admonition. We hope
the panelists will try to stay somewvhere within 10 or 15 minutes in
their opening statements.

STATEMENT OF JOHN W. KENDRICK, CHIEF ECONOMIST,
DEPARTMENT OF COMMERCE

Air. 1CrNTDRICK. I wVill take less than 10 minutes.
First, I will summarize my paper, "Productivity Trends and Pros-

pects", which was printed by this committee on October 1 as part of
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your series on economic growth from 1976 to 1986. I might say that I
wrote this paper before assuming my present post in the Departumnt
of Commerce. It really reflects my own views prior to June. My
comments here are in my personal capacity rather than as a spokes-
man for the Commerce Department.

Representative BOLLING. We thank you for your presence.
Mr. KENDRICK. Thank you.
I will comment briefly on the paper by Mr. Renshaw and that of Afr,

Roseniberg. Unfortunately I had not seen the technology paper until
last night so I did not include comments in my prepared statement.

In the paper for the committee I analyzed the reasons for, first of
all, productivity growth. and then for the productivity slowldowrr
during the past decade 1966 to 1976. I appraised the outlook for the
decade ahead. AMy conclusion is that productivity, whether defined as
output per hour work or output per unit of total factor input-total
factor productivity-will grow somewhat faster during the next decade
1976 to 1986, than in the past decade. But I don't think it is going to,
return to the old trend which prevailed up until 1966. So I am both
optimistic and pessimistic, in that I donit visualize our getting back.
to the old rate of 31/3 percent on output per hour, or 21/3 percent on.
total factor productivity.

Incidentally, this is more or less the same conclusion that was reached
independently by Jerome Mark of the Department of Labor and
Edward F. Denison of Brookings Institution in papers which they
prepared two days ago at a symposiun on "The Future of Produc-
tivity" sponsored by our National Center on Productivity and the
Quality of Working Life. Denison went through his growth account-
ing framework and tried to quantify the major causal factors and came
up with the rate of growth for the next 10 years which is not back
to the long-run trend rates.

Acceleration of productivity growth in the decade ahead compared
with the past 10 years seems likely, however, due to the probable re-
versal of some of the negative factors which caused the deceleration
after 1966. In particular the proportion of the labor force 16 to 20 years
of age will be decreasing rather than rising. We think the fall in the
youth labor force did have a depressing effect on productivity, not just
because average pay and product per worker are lower in that early
age group, but less experience means somewhat less productivity. With
that reversing itself, since fortunately youth is a condition which cures
itself with time. we would expect an improvement from that point of
view in the coming years.

Two, the inflation rate is not expected to accelerate to the same
degree as it did between 1966 and 1974. The accelerating inflation had
various negative consequences, including reduction of the real rate of
return on capital, which tended to slow down investment to some
extent.

Three, the rate of utilization of plant capacity and of human re-
sources is expected to be higher in the target year 1985-86 than it has
been in the past year 1975-76. This is part of the cyclical kicker that
we get through recovery to relatively full employment with respect to
productivity.

Four, Government intervention in and regulation of the economy is
expected to be somewhat less during the next decade-this is just my
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own judgment-and/or somewhat more rational with respect to regu-

lation in the past decade.
Five, values and attitudes may be more conducive to increasing

efficiency, because certainly some of the negative social tendencies of

the late 1960's associated with involvement in Vietnam are already

beginning to dissipate, and I think there is a somewhat more positive

social scene, which I would hope will continue in years to come.
And six, as the rate of increase of the labor force slows down dur-

ing the decade ahead-which, as you know, it will, due to the drop in

the birth rate beginning in the late fifties-the rate of growth of real

tangible capital goods per worker will accelerate somewhat, since the

growth of labor will drop.
There are two major reasons why I do not expect productivity ad-

vances to return to the 1946-66 trend rate of around 31/½ percent with

-respect to output per hour during the next decade. One is the tendencv

toward diminishing returns in extractive industries. which is catch-

ing up with us. And that will be heightened by efforts to achieve

greater national energy independence as we push production of oil and

gas to a greater extent and various other energy materials into de-

posits in which productivity would be lower.
And two, there will be a slower increase in the stock of knowledge

and know-how, and thus in the rate of invention and innovation dur-

ing the next decade. since NSF. for example, projects that the ratio of

R. & D. to GNP will be around 2 percent in the coming decade. That

contrasts with a rising ratio in the 1946-66 period which peaked at

around 3 percent. I think a major reason for the deceleration in pro-

ductivity of the last decade was the drop in R. & D., and thus a slowing

down in our growth of knowledge and know-how with respect to sci-

ence and technology, which impacted negatively on productivity. I

should say that the major source of productivity advances is. of course,

technological progress. So any factor which slows down the progress

of technology would show up in slower growth of productivity.
* I do think that Mr. Renshaw is unduly pessimistic in projecting an

average annual rate of increase in real GNP per person of only about

1 percent in the next couple of decades. with little or no increase there-

after. The chief support for his position is the scarcity of natural

resources, particularly energy materials. That is one reason that I

don't expect we will get back to the old trend. But I think he under-

estimates the potential of scientific and technological advance for

overcoming developing shortages. His assertion, or his quote-I guess

he quoted someone else who asserted that there are limits to knowl-
edge, absolute limits to knowledge-is certainly a questionable one.

I would think in the infinite nature of the universe there is no limit
to the boundaries of knowledge. Even if there were some ultimate
limit. I do not think that it would impose limits on useful applica-
tions of knowledge within relevant time periods.

Further, even if productivity in extractive industries were to level

,out and to decline gradually, because of the small weight of extrac-
tive industries in the GNP national productivity could still rise si-

nificantly as it continued to increase in the nonextractive industries
and indeed as we tended to shift production more toward services
and other areas in which materials are not a major input.
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Actually. I do not consider it to be out of the question for the

United States to return to the pre-19 6 6 productivity trend rate if ap-

propriate policy measures are taken. In particular, it is important that

the Federal Government develop a rigorous and coherent set of poli-

cies to promote science and technology and the tangible investments in

which technological innovations are embodied, and needless to say, to

continue to advance education and training, since technology as know-

how is embodied in people as well as in machines. The reestablishment.
by the President in August of this year of an Office of Science and'

Technology Policy-as you recall. Guy Stever was confirmed by the

Senate as the head of that Office and Science Adviser to the President.
-will provide a focal point for the development of, I hope, a compre-

hensive science and technology policy for the country. In this the:

Science Adviser to the President will benefit by the sensible suggestions
offered by Professor Nathan Rosenberg in his paper, and by the sug-

gestions of many other qualified persons in and out of Government
whose advice will doubtless be solicited. I would think that optimal

policies would call for a reversal of the declining ratio of R. & D. out-

lays to GNP by a combination of increased Federal funding and pos-

sible incentives to privately financed R. & D.
Elsewhere I suggested that the investment tax credit be extended to

R. & D. as a means of stimulating more basic research, applied
research.

Incidentally, in trying to stimulate R. & D. I believe that Professor
Renshaw is in agreement on this, although he doesn't say it would
provide as much of an offset to the resource problem as I think it could.

Although increased R. & D. tends to elicit increased private fixed
investment in plant and equipment, I also think that additional in-
centives to plant and equipment outlays should be legislated, such as

the integration of the personal and corporate income taxes, which
would eliminate the double taxation of dividends. In my paper I list
a number of options, some of which have been proposed by the present
administration but have not yet been enacted by the Congress.

Representative BOLLING. Thank you.
Next Mr. Edward Renshaw.
Mr. Renshaw's paper on productivity is published along with that

of Mr. Kendrick in volume 1 of the Joint Economic Committee's study
series "U.S. Economic Growth From 1976 to 1986: Prosects, Prob-
lems, and Patterns." Mr. Renshaw is professor of economics at the

State University of New York at Albany. He did his undergraduate
work in Washington State and received his M.A. and Ph. D. at the
University of Chicago. He has taught at the University of Chicago,
at California at Berkeley, North Carolina, and California at Los
Angeles.

He was a member of the staff during program evaluation of the U.S.
Bureau of the Budget in 1967 and 1968.

He has received a variety of honors.
He has written many books and articles.
It is good to have you with us this morning, Mr. Renshaw. We are

looking forward to your statement.
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STATEMENT OF EDWARD F. RENSHAW, PROFESSOR OF ECONOMICS,
STATE UNIVERSITY OF NEW YORK AT ALBANY

MAr. RENSHAW. Thank vou, Congressman Bolling.
First, I would like to express my appreciation to the Joint Economic

Committee for soliciting divergent points of view.
In the late 1950's Professor Robert Heilbroner noted in his book

"The Future as History":
Amid the general acceleration of the prospects for continued growth something

very much akin to the faith of the early classical economists in the inevitability of
progress has come to pervade the atmosphere. There has been a change from the
skeptical, no doubt too skeptical, attitude of the late thirties, to mid-forties to an
attitude which now seems reluctant to probe for anything which might throw a
damper on the prevailing enthusiasm.

*While there has been a notable slump in productivity in recent years,
and one can detect a certain amount of uneasiness among certain
growth minded businessmen. there still seems to be a reluctance on
the part of the economic profession-and I would say Professor Ken-
drick in particular-to probe for anything of an enduring nature that
might throw a damper on the prospect for productivity and continued
growth.

To most Americans the idea of a no growth economy is very much
like death-something they recognized as perhaps being inevitable in
the more distant future but not something that they would prefer to
talk about. This, however, in my judgment, is a head in the sand at-
titucle that could easilv turn out to be ill advised when formulating
long-run economic and budget policies. Retarded growth in output
per person has already made it far more difficult to control inflation
and if the productivity slowdown continues, Government will be fur-
ther constrained in its efforts to solve other problems.

The growth rate of output per hour for all persons employed in the
private domestic economy slumped from an average increase of 4.1
percent from 1947-53 to 2.1 percent from 1966-73 and has since
increased at an average rate of only about 1 percent per year. When
this slump in productivity is examined from the perspective of natural
resource scarcity and such basic dimensions of economic progress as
the speed, scale and efficiency of converting inanimate energy into
useful working effects it becomes even more clear that the propsects
for further improvements in labor productivity are limited. My own
guess is that real GNP per worker in the United States will never
again increase by more than about 30 percent and that most of the
remaining increase will occur in the next two decades.'

It should be noted that the more industrialized nations of the world
are now more than 90-percent dependent for their energy on fossil
fuels and uranium. The prices and costs of these fuels can reasonably
be expected to appreciate in real terms by from 10- to 100-fold or more
in the next 1,000 years. Whether the United States will be able to pre-
serve an affluent way of life when our existing and yet to be discovered
reserve of naturally cccurring oil and gas are largely exhausted is
uncertain.

1 For a further elaboration of this view see the attached appendix titled, "The End
of Progress Hypothesis Revised" and my recent monograph, The End of Progress: Adjust-
ing to a No-Growth Economy. North Scituate, Massachusetts: The Duxbury Press, 1976.
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Productivity until fairly recently, has been almost synonomous with
improvements in output per unit of labor input. As we near the limits
of teclhological progress, however, it will not be possible to increase
one kind of productivity. without a sacrifice of some other kind of
productivity. In the future much more attention will have to be paid
to the productivity of other factors of production such as energy and
capital even if it means a fairly substantial sacrifice in the growth of
labor productivity.

Our knowledge with regard to the effective promotion of improve-
ments in productivity in my judgment is meager. The large amounts
of unemployed resources which currently exist in the United States,
and the high degree of positive association which has existed over time
between changes in productivity and changes in total output, would
suggest, however, that the most effective way to increase produc-
tivity in the short run is to adopt these fiscal, monetary, price and
'wage measures that are likely to be the most effective at reducing
unemployment.

Of particular concern, not only in the short run, but also in the long
run, is the severe depression that still exists in some of our capital
goods industries. Our gross national product in constant dollars was
3.5 percent less in 1975 than in 1973. The main reason for this decline
was an even more precipitous drop of 33.5 percent in the real value of
gross private domestic investment.

Real GNP recovered to a new historic high in the first quarter of
1976. Gross private domestic investment, on the other hand, wvas still
19 percent less than in the second quarter of this year than in the
fourth quarter of 1973. The poor recovery in capital spending has now
slowed the GNP growth rate to the point of being insufficient to insure
a steady decline in unemployment.

The emerging question, it would appear, is not whether the new
Congress should adopt tax and expenditure policies which are more
stimulative, but what kind of policies are most appropriate. While
practical politics may dictate other types of solutions, there is not
much doubt that our economy would be more productive in the long
run if Congress were to emphasize policies to first stimulate and then
stabilize the growth of capital spending. In 1975, for example, almost
4.5 percent of our total gross savings were used up and in a long-run
sense, largely wasted bv the. Federal Government in its effort to
ameliorate the human misery associated with the severe slump in
private investment.

There are numerous programs to cope with the problem of unem-
ployed workers. It is hard to find any programs, however, that are
expressly designed to stabilize aggregate investment spending. The
recent extension of the 10-percent credit on new equipment through
1980, for example, may actually be counterproductive, since it elim-
inates the incentive to buy new equipment now for fear of losing part
or all of the existing credit in the near future.

If the purpose of the tax credit were to stabilize investment spend-
ing and reduce the risk of inflationary booms followed by serious
recessions, that purpose could be served more efficiently by linking the
amount of the tax credit to a countercyclical index such as the percent
of the labor force that is unemployed, on the average, during either
the year or the accounting period in which the investment is made.



194

A formula which I find appealing would make the investment
credit, in percent, equal to two times the average unemployment rate
minus two percentage points. This would imply an investment credit
of 14 percent when the unemployment is 6 percent, and a credit of
only 6 percent when unemployment drops to 4 percent. Such a formula
would provide entrepreneurs with a fairly strong financial incentive
to invest now rather than wait until 1978 or 1979 when the economy
has recovered to a condition of reasonably full employment.

If separate tax credits were computed for investment in different
regions and labor markets with above average employment, a gen-
eralized system of investment credits linked to unemployment could
serve other worthwhile purposes such as helping to review depressed
areas and rebuilt central cities with deteriorating factories and office
buildings.

Another serious problem to be faced in the next decade is our prof-
ligate use of energy. Belgium, Norway, Denmark, Britain, Sweden,
Austria, and West Germany have all reduced their consumption of
primary energy per unit of real GNP by from 5 to to 10 percent since
the oil embargo of 1973. In the United States, on the other hand,
there was no reduction in the use of energy per unit of aggregate
output from 1973 to 1975.

Domestic oil production reached an historic peak in 1970 and has
since been declining at an accelerated rate. In 1975 our consumption
of petroleum products was 18 percent greater than in 1970 while do-
mestic crude oil production was down 13 percent on the average.
Imported oil, as a consequence has soared from only 21 percent of U.S.
consumption in 1965 to almost half of our present consumption. We
are now more than twice as dependent upon Arab oil as was the case
at the time of the oil embrago of 1973.

Mark Seidel, an economist at the Federal Power Commission, has
estimated that from $50 to $100 billion might usefully be invested in
increased insulation and other kinds of home improvements that con-
serve energy. If the investment were made over a 5-year to 10-year
period, the annual cost would be about $10 billion and the number of
jobs created would total almost 1 million. Since much of the labor
could be supplied by unemployed construction workers, apprentices
and persons with relatively little training, it seems clear that a major
conservation would not only help to increase the productivity of
existing buildings but would also go a long way toward helping to
solve a serious unemployment problem.

In New York State alone, more than 40 percent of all housing units
have no insulation and most of the rest have inadequate insulation.
The time has come, it seems to me, when Congress should not only
enact a massive program of low interest loans and special tax credits
to encourage the retrofitting of old buildings with a socially desirable
amount of insulation but also seriously consider the possibility of
imposing stiff penalties on those property owners who do not properly
insulate their buildings by say 1980.

Thank you.
[The attached appendix to Mr. Renshaw's statement follows:]
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APPENDIX TO STATEMENT OF EDWARD F. RENSEHAW

THE END OF PROGRESS HvrpoTEsIs REVISITED

In 1963 this author examined various factors which have contributed to a

dramatic "Substitution of Inanimate Energy for Animal Power," noted that
none of these factors seemed to be open ended or exempt from the law of
diminishing returns, and suggested that real wages, which had doubled, re-

doubled and then doubled for a third time in the space of about one century
might "never double again".'

In the ensuing decade from 1963-73 real hourly earnings in the private non-
agricultural sector of our economy only increased 17.5 percent compared to 25.9
percent in the preceding decade. During the more recent period the national
fertility rate also dropped from about 2.5 children per woman in the child
bearing age range to only 1.9 children. A fertility rate of 2.11 would be required
in the long run to prevent our total population from declining if there were no
immigration or change in average life expectancy. The surprisingly small
advance in real earnings especially in the latter half of the 1960's, and our
apparent nearness to a no growth population has led this author to go even
further and suggest that the United States and some of the more advanced
industrialized nations of the world may already be more than halfway to the
end of economic progress.2

This can be interpreted as implying that real GNP, as presently measured will
never double again. It might be noted that our own gross national product has
doubled five times in the last century and is now more than forty times greater
than in 1873. One does not have to assume a very sharp departure from the post
World War II trend in output per worker, however, to support the notion of
a rapid end to economic progress.

The most dramatic way to illustrate this point is to divide the 25 years of

change from 1947-73 into three subperiods which bridge years of peak prosperity
and then decompose the average annual growth rates for real GNP into that
component part which can be explained by an increase in total employment and
that part which results from an increase in real output per member of the em-
ployed labor force. This is done in Table 1 for the three subperiods, 1947-53,
1956-66 and 1966-73.

Total GNP and GNP per worker both increased at very rapid rates of 4.8 and 3.6
percent, respectively, in the first subperiod as American enterprise began to
replace warn-out equipment and benefit from unutilized technology which had

been developed during World War II and the depression of the 1930s. Since
this was a time of catching-up. a slump of more than one percentage point in
both of these growth rates to 3.6 and 2.2 percent was perhaps to be expected in
the following subperiod from 1953-66. Of far greater concern is the fact that the

GNP growth rate continued to decline from 3.6 to only 3.3 percent in the more
recent subperiod from 1966-73.

This decline is particularly puzzling in view of the fact that the growth In

total employment increased from 1.4 percent to 2.1 percent per year. With other

factors remaining the same, the GNP growth rate should have accelerated by

seven tenths of one percent. This acceleration was more than offset, however,
by an additional one percentage point decline in real output per member of the

employed labor force. In the last two decades the growth rate for real GNP per
worker has fallen from 3.6 percent to an average increase of only 1.2 percent.

TABLE 1.-AVERAGE ANNUAL GROWTH RATES FOR REAL GNP, TOTAL EMPLOYMENT AND REAL GNP PER

MEMBER OF THE EMPLOYED LABOR FORCE IN THE UNITED STATES FOR THE SUBPERIODS 1947-53, 1953-66,

AND 1966-73

Total Real GNP

Subperiod Real GNP employment per worker

(1) (1) (3)

1947-53 -4.8 1.2 3.6

195366 ---------------- 3.6 1.4 2.2

1966-73 -3.3 2.1 1.2

X Journal of Poltical Economy, June 1983. p. 292.
' Edward P. Renshaw, "The End of Progress: Adjusting to a No-Growth Economy."

North Scituate, Massachusetts: Duxburv Press. 1976, p. 3.
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As we look to the- future it seems clear that a maturing baby boom has giventhe United States the potential for increasing its employed labor force by twopercent or more per year for the rest of this decade. This growth rate is not likelyto be sustained much beyond the early 19SOs, though, since the number of livebirths reached an historic peak way back in 1957. By the late 1960s our totalpopulation growth rate had slowed to about one percent.
It should also be noted that the large reservoir of adult women who are notin the labor force may soon be exhausted. Female workers comprised less than20 percent of the U.S. labor force in 1900. This proportion has since risen to over40 percent. A participation rate of 50 percent is possible but perhaps not toolikely if most women drop out of the labor force for a time to have children andif some women continue to prefer the profession of homemaker.
The past World War II bulge in the number of young people seeking employ-ment and an increasing proportion of the female population looking for work,however, would suggest that total employment in the United States will increasefrom 30 to 40 percent in the future even if the fertility of American women re-mains at or below a replacement level. If real GNP is not to double, the implica-tion is that total output per member of the employed labor force will not in-crease by more than about 25 to 30 percent. When real GNP is expressed in 1972dollars, this is equivalent to saying that future GNP will not exceed $19,000 permember of the employed labor force.
To better understand why this might be the case it is helpful to examine theU.S. economy from the perspective of a simple aggregate production functionwhich does a remarkably good job of explaining changes in real GNP perworker from perhaps colonial times until the present.
The pioneering work of a number of economists suggests that a large partof the secular increase in measure national income, perhaps as much as 50percent, cannot be accounted for in terms of an increase in conventional factorsof production, such as labor and capital. This impression disappears, though,if capital is measured on the basis of available horsepower. In 1928 C. R.Daugherty and others noted:

It is manifestly impossible or at least impracticable to make a censusof machines. They change and become obsolete too rapidly, and they cannotbe reduced to any satisfactory common unit. But there is one way wherebyan index of the installation of machinery may be obtained-by ascertaining
the total horsepower of the engines that drive the different kinds of ma-chinery. The engines may be of many different types but their ability to op-erate machines may be expressed in terms of a single unit, the horsepower.. . .It is recognized that improvement in the technique of production or intransmission mechanism may increase the amount of machinery which canbe operated by the same amount of horsepower. Nevertheless, it is believedthat this difference is not large enough to impair the use of total horse-power as an index of the relative amounts of machinery in use over a periodof years.'

This sentiment was again echoed in 1956 by Seymour Melman:
The horsepower rating of electric motors used for direct machine drivesor as prime movers, is a good average indicator of the degree of mecha-nization in manufacturing as a whole . . . It is not implied that this criterion

of change in production methods is effective apart from new organizationmethods, application of new raw materials, or qualitative improvement ingiven equipment. Rather it is the case that, on the average, increasedhorsepower per worker had accompanied such changes. They are twoaspects of the same development.
The horsepower of electric motors and other installed prime movers and thework performed by prime movers are among the few inputs of economic con-

3 In a recent paper on "Productivity" for the Joint Economic Committee this author hasgone on record as indicating that "AMy own guess would be that real GNP per worker in theUnited States will never again increase by more than about 30 percent and that most of theremaining increase will occur in the next two decades."
4 C. R. Daugherty, A. H. Horton, and R. W. Davenport. Power Capacity and ProductionIn the United States. U.S. Geological Survey Water Supply Paper No. 579, 1928, p. 13.1 Sevmour Melman, Dynamic Factors in Industrial Productivity, Basil Blackwell, 1956,P. 109.
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sequence that have increased more rapidly over time than total output.6 In 1850
there was only about one third of a horsepower of prime mover available in
the United States per person. See Table 2. More than 70 percent of this horse-
power was in the form of work animals which are now an insignificant part of
our total prime mover. By 1974 the total number of horsepower available per
person had increased more than 300 fold to about 116.

When the horsepower of trucks, buses, motorcycles, and private automobiles
is subtracted from total prime mover, we are left with an input series that has
increased only slightly more rapidly than real GNP during this century. See
Table 3. The more recent observations, however, are not inconsistent with the
law of diminishing returns. Fitting a parabola to the observations for 1960,
1969, and 1973 gives us an equation with the following coefficients where RGNPv
equals real GNP per worker in 1972 dollars and NAHPW equals non automo-
tive horsepower per worker.

RGNPw=642+1339NAHPc-26.2NAAHPw2

TABLE 2.-HORSEPOWER OF PRIME MOVER AVAILABLE PER PERSON IN THE UNITED STATES, 1850-1974

Nonasutom o-
Total horse- tive horse-

power per power per
person person

1850 -- - -------------------------- 0. 36 0. 36
1860 - -. 44 44
1870 --------------------------------------- .42 .42
1880 - -. 52 .52

1910 -1. 5 0 1. 23

1 9 3 0-13J .56 1. 93
1940 -20. 99 1. 98
1950 -31. 96 3. 05
1960--------------------------------------- 60. 92 3. 55
1970--------------------------------------- 99.60 5.29
1974 (preliminary)-115.71 6.12

Source: U.S. Statistical Abstract and Historical Statistics of the United States: Colonial Times to 1957: A Statistical
Abstract Supplement.

In col. (3) of Table 3 we present estimates of the difference between actual
and predicted GNP per worker when this equation is used to predict labor pro-
ductivity in the preceding sixty year period from 1900-60. It will be noted
that the equation does a relatively good job of explaining earlier observations."
Actual GNP per worker is somewhat below predicted GNP in 1920, 1930 and
to a lesser extent in 1910 and 1950. These discrepancies may be partly the result
of teething problems associated with very large percentage increases in non-
automotive horsepower and associated machinery in the preceding decade.
Some of this equipment may not have been very reliable and at other times-
especially during the depression year of 1930-may not have been utilized to
full capacity.

Data compiled by Murray Foss suggest. in any event. that electric motors and
other installed prime movers were utilized from one-third to one-half more
hours per day in the mid-1950s than during the 1920s.6 Stabilization in the
amount of work performed per horsepower of non-automotive prime mover, with

IOn addition to my own article on this subject, see 3lsurray F. Foss, "The Uttlization
of Capital Equipment," Survey of Current Business. June 1963. pp. 8-16 and G. S. 3addala,
"Productivity and Technological Change in the Bituminous Coal Industry, 1919-54," the
Journal of Political Economy, August 1965, pp. 352-65.

7The model also explains Kuznets estimates of GNP per worker quite well for the
period 1869-89. While comparable estimates for GNP are not available prior to the Civil
War it seems likely that early American settlers with very little horsepower would have
had to produce almost $600 per gainfully employed worker in order to survive in the new
world. To earn more than this sum without anv supplementary horsepower would not
be an easy task even today as is attested to by the very low levels of GNP per person in
some of the less developed nations of the world.

S Murray Foss, op. cit.; pp. 8-16.
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-perhaps some decline in the average utilization rate in recent yearc, may help to
* explain the increasingly dismal trade-off between additional horsepower and
output per worker since 1960.

TABLE 3.-REAL GNP IN 1972 DOLLARS AND NONAUTOMOTIVE HORSEPOWER PER WORKER, SELECTED YEARS,
1900-1973

Real GNP per Nonautomo- Actual minus
worker (1972 tive horse- predicted GNP

dollars) power per per worker '
worker

Year (1) (2) (3)

.1900 ------------------------------------------------------------- S3, 833 2.35 $189
190 -- 4,454 3. 24 -251
1930------------------------------------------------------5, 135 4.24 -713
1940- 5,958 5.21 -949
3950------------------------------------- 7, 263 5. 52 281950 - -9, 058 788 5081960 ------------------------------------------------------------- 11,198 9.74 0
1973------------------------------------------------------- 13, 849 13.35 0

14, 614 14.61 0

a Estimated on the basis of the following equation:

RGNP.=642+1339NAHP.-26.2 NAHPW3

Another factor which helped to boost the productivity of non-automotive horse-
power and obscure the law of diminishing returns from 1930 to 1960 was a
tremendous substitution of trucks, buses and automobiles for railroads. In the
period from 1910 to 1930 more than 45 percent of all non-automotive horsepower
was used to propel locomotives. In the next 30 years the railroads' share of this
total declined to only 7.3 percent. In absolute terms the amount of railroad horse-
power declined from 112 million horses in 1929 to only 47 million in 1960. In the
more recent subperiod from 1960-73 there has been a modest increase in the
amount of horsepower employed by railroads.

When equation (1) is differentiated with respect to non-automotive horsepower
and the resulting expression is set equal to zero we obtain an implied upper limit
to GNP per worker equal to $17,750 in 1972 dollars. This figure is only 21.5 per-
cent greater than the amount of GNP produced per worker in 1973.

A parabola, of course, is not the only production function that could be fit
to the historical data. Some well-known production functions, such as the
logarithmic or Cobb-Douglas production function have no ceiling as far as out-
put per worker is concerned. At this juncture it is still too early to tell what
kind of production function will provide the best long run description of the
historical tradeoff between output per worker and horsepower per worker. One
would hope that equation (1), which fits the historical data a little better than
other functions,9 maybe overly pessimistic and will not do as good a job of
bounding real GNP in the future as in the last 75 years. When labor productivity
is examined from the perspective of such important dimensions of economic and
technological progress as speed, scale and the efficiency of converting inanimate
energy into useful effects, however, it is hard to be optimistic about the prospect
for major gains in aggregate output per worker.0

Efficiency.-I'lhe amount of coal required to generate a kilowatt of electricity,
for example, has declined from more than ten to less than one pound in this
century. The efficiency of converting fossil fuels and other sources of potential
energy into electricity and useful effects, however, is inherently limited to
something less than 100 percent. In those instances where heat is used to operate
steam turbines and internal combustion engines, the efficiency of conversion can
be expected to remain below fifty percent.

D Statistical tests are not of much value In differentiating between hypothesis thatLpertain to data that are extrapolated way beyond the ranged of observed observations.nthis case the Important test Is one of reasonableness rather than statistical confidence.
15 For a more detailed discussion of these and other factors ltmiting improvements Inoutput per worker see my paper on "Productivity" to be published In 1976 by the JointEconomic Committee in connection with its study series, U.S. Economic Growth from

1975-1985: Prospects, Problems and Patterns.
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Scale.-It is now possible to team together hundreds of mechanical horses ina smaller space than was formerly required to house one live animal. The com-
pactness of the mechanical horse has profoundly affected the scale of many pro-
ductive operationp. While the cost of adding additional mechanical horses at
the design stage, ind especially the cost of housing, caring and driving them
after they have been incorporated into an engine are, within wide ranges, less
than proportional to the number of horses added, this is not an open ended
source of economic progress. Many machines have already been developed which
are too big and too unwieldy to be of economic value except in very limited
applications.

Speed.-Speed is not only symbolic of a progressive economy but one of ourmore important sources of productivity as well. On the basis of changes which
have occurred in the transportation industry, it is not unreasonable to suppose
that between one-third and one-half of all improvements in labor productivity
in this century may have been either directly or indirectly the result of faster
travel times and speedier production processes. One only has to examine accident
statistics, however, to know that there is a problem of speed which is both
unsafe and wasteful of our energy resources.

Limitations with regard to speed, scale, conversion efficiency and problems that
have been encountered in the mechanization of work activities that have not yet
been automated have already led to a noticeable decline in the amount of addi-
tional horsepower employed per worker from .40 additional non-automotive
horses per year from 1960-69 to only .32 additional horses per year from 1969-73.
During the same period of time the additional GNP per worker slumped froman annual increase of $295 to an increase of only $191 per worker in 1972 dollars.
The percentage decline in additional horsepower was only 20 percent comp- red
to a 35 percent decline in the annual addition to real GNP per worker. This
would suggest that it is becoming more difflcult to invent new machines and to
discover new work processes that can employ additional horsepower effectively.
The disproportionate slump in output per worker may also have been partly
the result of an increasing propensity to use additional horsepower at central
electric stations to provide electricity for air conditioning and space heating
rather than to operate bigger, faster and more efficient machinery.

Suppose that the annual addition to real GNP per worker continues to
average the same $191 per year in 1972 dollars, as was observed for the period
1969-73. With no further impairment in the growth of labor productivity itwould still be 20 years (1996) before real GNP per member of the employed
labor force has increased 30 percent and exceeds $19.000. If limitations with
respect to speed, scale and conversion efficiency have not brought the upward
surge in real GNP per worker to a halt by that time there is a possibility thatnatural resource scarcity will accomplish the same end. Of particular concern is
whether the United States can continue to support more than 100 horses perperson to operate trucks, buses, motorcycles, and private automobiles.

Automotive horsepower was negligible at the turn of this century. It has since
exploded to the point of constituting almost 95 percent of all prime mover. Theexplosive growth in cars and trucks has not only helped to increase worker
mobility and output per person but to an increasing extent has made our own
prosperity dependent upon political events and pricing decisions which are made
by other countries and beyond our own immediate control.

Domestic oil production reached an historic peak in 1970 and has since been
trending down at an accelerated rate. In 1975 our consumption of petroleum
products was 18 percent greater than in 1970 while domestic crude oil produc-
tion was 13 percent less, on the average. Imported oil, as a consequence. hassoared from 21 percent of U.S. consumption in 1965 to almost half of our present
consumption.

The sharp and perhaps irreversible decline in onshore oil production in the48 contiguous states had led to some dramatic reappraisals of our off shore oil
potential. Between 1972 and 1974 the U.S. Geological Survey reduced its esti-mate of the oil resource potential of the Atlantic outer continental shelf from
114 billion barrels to an estimate ranging bewteen 8 and 16 billion barrels. There
is no assurance that even this much oil will be discovered. Some 60 exploratory
wells have already been drilled in sedimentary basins east of Nova Scotia andand south of Newfoundland with only one minor oil deposit being discovered.
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In early 1975 a panel of experts sponsored by the National Academy of
Sciences noted that our proven reserves of oil-were approximately equal to 37.5
billion barrels and suggested that increments to these reserves might increase
the supply of recoverable oil from already discovered oil fields to 54 billion bar-
rels. The committee did not expect more than 113 billion additional barrels of
oil to ever be recovered from as yet undiscovered petroleum deposits. If these
estimates are correct, all of the known and yet to be discovered oil in and adjacent
to the 50 United States could be used up, at least in. theory, in less than 28 years
at the 1975 rate of consumption of about 6 billion barrels per year and in less
than 16 years if consumption were to grow at the seven percent annual rate of
increase which occurred from 1969-73.

The United States does have large reserves of coal and rock from which
synthetic fuels and shale oil might be extracted. In January 1974, after the
price of imported oil was raised more than three fold by OPEC to over $10.00 per
barrel government officials optimistically estimated that the United States would
be able to obtain synthetic crude oil from domestic shale and coal at prices
ranging from $6.80 to $7.70 per barrel. In March 1975, however, Federal Energy
Administrator Frank Zarb indicated that a more realistic estimate for exotic
fuels such as gasification, liquefaction, and shale oil will probably be in the range
-of from $14 to $22 per barrel. The implication would seem to be that imported
-oil is not over priced in comparison to man made substitutes and that the price
-of oil will probably continue to increase at a fairly rapid rate.

When our attention shifts to the price of gas and electricity, which are needed
to operate most of remaining horsepower (not fueled by oil), the economic
outlook is almost as disheartening. Consumer prices for natural gas and elec-
tricity increased more than twice as much in 1974 and 1975 as they did during
the entire previous quarter century.

The Office of Research for the New York Public Service Commission has noted,
in connection with electricity, that the construction of additional and replace-
.ment capacity of generating plants and transmission and distribution lines is
anticipated by power companies to be about $1,000 per kilowatt of capacity in
the near future. This represents a 500 percent increase over the 1973 average
embedded costs of only $200 per kilowatt of existing capacity.

During the first seven decades of this century wage rates increased much more
rapidly, on the average, than the price deflators for capital, oil, gas and elec-
tricity and in so doing provided an ever widening economic incentive to sub-
stitute more inanimate energy for muscle power. In the last few years, however,
there have been significant increases in the prices of new structures, equipment,
fuel and power relative to the price of human energy. See Table 4. This, of
course, has made it less profitable to employ additional horsepower and may be
at least partly responsible for the deepest and most prolonged bear market in
real capital spending by business since the great depression of the 1930's.

While horsepower is not only input of economic consequence we can still
conclude that of the factors that restore one's faith in the law of diminishing
returns, none has been more neglected by economists than the substitution of
inanimate energy for animal power. It more than other technological variables
provides an understandable basis for expecting an unexplained increase in
measured output, a basis for suggesting that technological improvements can be
reduced or classified in terms of a few salient dimensions, and a basis for guessing
that we are probably much closer to "the end of strictly economic progress"
than most living economists would have dared to suppose a decade ago.

As far back as 1857, however, John Stuart Mill noted: "It must have been
seen, more or less distinctly by political economists, that the increase in wealth
is not boundless; that at the end of what they term the progressive state lies
the stationary state, that all progress in wealth is but a postponement of this, and
that each step in advance is an approach to it".

Speaking before the Institute on Man and Science in 1970, Dr. Rene Dubos
gave voice to a growing number of scientists and humanists who feel that the
times have caught up with John Stuart Mill:

The ecological constraint upon population and technological growth will
inevitably lead to social and economic systems different from the ones in
which we live today. ... Whether we want it or not, the phase of quantita-
tive growth which has prevailed throughout technical civilization during the
19th and 20th centuries will soon come to an end.
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TABLE 4.-FACTOR PRICE INDEXES AND RATIOS, SELECTED YEARS, 1974-75

Implicit price deflators
(1972=100) Adjusted Relative price ratios

Wholesale hourly earn-
Nonresiden- Producers Price Index jngs private Structures: Equipment: Fuel and

tial structures durable for fuel and nonagricul- Col. (1)- CGl. (2)÷. power: Col. (3)
equipment power tural col. (4) col. (4) ÷col. (4)

Year (1) (2) (3) (4) (5) (6) (7)

1947 43.7 48.5 64. 8 30.9 141. 4 157.0 248.9
1953 56.8 63.7 78. 1 43.3 131. 2 147.1 180. 4
1957 64.4 75.4 83. 6 51. 0 126.3 139.4 163.9
1960 63.1 79.3 81.0 56.9 110.9 139.4 142.4
1969 81. 1 90.0 85. 1 82.2 98. 7 109.5 103. 5
1973 108.0 101.8 113.2 106.4 101.5 95.7 106. 4
1975 141.7 127.7 206.7 125.3 113. 1 101.9 165.0

Representative BOTLING. The next person we will hear from is Mr.
Nathan Rosenberg, who is a professor in the department of economics
at Stanford University.

He received his undergraduate education at the University of Rut-
gers, and went on to receive his M.A. and Ph. D. at the University of
Wisconsin. He studied at Oxford for 3 years, and returned to this
country to lecture in economics at Indiana University for 2 years.

Mr. Rosenberg subsequently became assistant professor at the Uni-
versity of Pennsylvania. and then Purdue. and-in 1966 was appointed
professor of economics at the University of Wisconsin.

He has written extensively on the institutional aspects of the wealth
of nations, and capital formation in undeveloped areas, among'others.

We are glad to have you with us Mr. Rosenberg.

STATEMENT OF NATHAN ROSENBERG, PROFESSOR OF ECONOMICS,
STANFORD UNIVERSITY

Mr. ROSENBERG. Thank you very much, Congressman Bolling.
Since the central focus of my paper is upon the possible benefits of

technology, I think it may be appropriate to begin on a cautionary
note.

I think it is potentially dangerous to pin our hopes for the future
too exclusively upon technology alone. Over the long termi, tdchnologi-
cal change is probably the most important single source of economic
growth. However, it is not a panacea for all social problems. More-
over, even where technological "fixes" are available, they usually take
a long time to institute, and there are often more effective alterniative
actions which can be taken in the short run.

If we are too bedazzled by the prospect of technological solutions to
our problems, we may give insufficient consideration to other courses
of action. For example, it has recently been argued, persuasively I
think, that there are greater improvements in the health of the Ameri-
can population to be achieved by immediate changes in life style than'
through further expenditures upon the development of new and highly
expensive medical technologies. These changes include such things as
the elimination of smoking, more physical exercise, and greater at-
tention to dietary matters in order to reduce obesity and other infirmi-
ties which are linked to patterns of food consumption.
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In our preoccupation with possible dramatic breakthroughs in
medical technologies we should not lose sight of other readily avail-
able ways of improving the quality of our collective health.

In the post-World War II period up to the early 1960's, it was
almost universally believed that the United States enjoyed a decisive
and unassailable technological superiority over the other highly indus-
trialized nations of the world. Although the notion of a technological
gap was never very precisely defined. it was widely accepted that the
United States possessed an unquestioned technological superiority,
and that this superiority was fraught with the most dangerous eco-
nomic and political consequences for other countries, particularly those
of Western Europe. At the very least the view was widely held in
Western Europe that only a drastic overhauling of political machinerv
would make it possible to face up to what Servan-Schreiber called in
his book "The American Challenge," which was published in 1968.
Failing some decisive action, Western Europe. according to this view,
was destined to slip into the status of an American colony totally de-
neendent upon the United States for both economic and teclnlogical
leadership.

The speed with which these views were displaced by something ap-
proaching their polar opposite was breathtaking. Within a couple of
years the view of American technological hegemony gave way to the
view that the United States was bebig overtaken througmh the wide
range of high technology exports-and even many low technology ex-
ports-by the burgeoning economies of Western Europe and Japan.

By 1974 a distinguished American economist, Charles KindleberHer,
published an article bearing the somewhat ominous title of "American
Economic Climateric?", and he proceeded to suggest an affirmative
answer to his question.

I think a more judicious view would begin with the recognition that
the extraordinary circumstances of World War II and its aftermath
made it possible for the United States to increase its technological
lead over Europe, a lead which unquestionably persisted between, say,
1940, and 1960. After 1960 the gap began to narrow. Characteristically,
Europeans began to articulate their concern over American leadership
at precisely the time when they were making significant inroads into
that leadership. But it should be apparent that American technological
leadership could not possibly persist across the board. Indeed. I think
it reflects an extraordinary national conceit in the first place to regard
such American technological dominance as being in any sense natural.

I would suggest that the increasing effectiveness in recent years of
European and Japanese competition reflects not only the resurgence
of their economies after the cataclysmic events of World War II;
from a longer historical perspective of a century or more. American's
great success as an exporter of manufactured goods was solidly based
on an unsurpassed endowment of natural resources. This endowment
was far superior to that of any other industrial nation. We are now
observing, it seems to me, the effects of a narrowing of factor price
differentials between the United States and Europe, especially the end
of the historical cheapness of American raw materials as compared
to labor and capital. A century ago American labor was very expen-
sive relative to raw materials, and America's technological direction
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needs to be understood as an exploitation of the comparative advan-
tage which flowed from this situation. More recently, rising labor
costs in Europe and the rising cost of raw materials in America have
been leading to a convergence in relative factor prices between the
two continents. We are in this sense observing some of the consequences
of America's loss of its earlier great natural resources comparative
advantage. The sudden Arab oil embargo and the quintupling by
OPEC of oil prices only dramatized from this perspective a longer
and more pervasive transformation. Ironically, therefore, whereas
many Europeans were only recently complaining of the Americaniza-
tion of Europe. the reality of the situation could be more accurately
described as the Europeanization of America.

To be sure, we continue to retain some very important advantages,
such as those provided by our large endowment of high quality agri-
cultural land, which still provides the basis for the export of resource
intensive products. But our position of overwhelming natural resource
superiority is now, I think, largely a thing of the past. Nevertheless,
our preoccupation with high technology products should not blind us
to the wide range of economic opportunities which are still available
to us in more traditional areas. Our capacity to export large volumes
of agricultural products, as the Soviet and Chinese grain failures in
1972 served to remind us, is likely to remain one of our most decisive
assets in the international arena in the years ahead.

Let me now address myself briefly to the role technology can play
in the vears ahead in dealing with the problems posed by growing
natural resource scarcities. *We ordinarily think of technological im-
provements as beneficial because they raise resource productivity, that
is to say, they allow a greater output per unit of input. I have no
complaint with such a view, except that it represents a limited per-
spective. The statement is, first of all, excessively static in nature. It
fails to take account of the fact that the very definition of the word
"input" in this context is not an immutable one. Our natural environ-
ment is fixed, at least in a geological sense, but it is not fixed in terms
of its potential economic significance. Indeed, it is one of the most
important features of technological change in America that it has
continually expanded the resource base of the economy. Advances in
technological knowledge have led to the development of techniques
for the exploitation of materials which were formerly unexploited.
Uranium was only a resource in the geological sense and not the eco-
nomic sense as recently as 1940. The same was essentially true of even
easily accessible petroleum deposits in, say, 1850. The point is that
natural resources possess economic significance only as a function of
technological knowledge, and improvements in such knowledge have
regularly led to an expansion in the resource base of the economy.

Another dimension of this process has become particularly conspic-
uous in the 20th century as the supply of high quality resources have
been gradually exhausted. A major thrust of the 20th century tech-
nology has been the development of techniques for the exploitation
specifically of low grade resources.

For this reason the question which we often head asked, "How long
is it going to be at present consumption rates before we run out of re-
source X, Y, or Z?" Is not really a very interesting question. Thus the
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gradual exhaustion of the high grade iron ores of the Mesabi Rangewas followed by innovations such as methods of concentration andbeneficiation, as it is called, which made possible the exploitation ofthe immense deposits of hard, low grade taconite ores which were pre-
viously unused.

It would be easy if time permitted to compile a very long list ofways in which new technologies have already made possible a shiftfrom high quality to the utilization of low quality resources.
Doubtless a persistent thing in the future will be the search fortechnologies which will make it possible to expand reliance uponhighly abundant low quality resources for the supply of essentialmaterials. Important harbingers of such shifts in the 20th century arethe nitrogen fixation process which fixes nitrogen from the atmos-phere, and the increasing interest in seawater, already a source ofmagnesium, as a source of numerous other mineral inputs.
So that a basic function of technological change as I see it has beento widen in the economic sense the resource base of the economy. It hasdone this primarily by developing methods for the exploitation oflow quality resources, resources which at an earlier period were re-garded as uneconomic. It seems apparent that the successful function-ing of the American economy with its immense resources requirementswill turn in the future upon our capacity to develop techniques for theexploitation of the more abundant of the materials which make up ournatural environment. The financial support of research which holds

promise of widening our scientific and technological capacity to uti-lize abundant natural materials should thus be accorded a high Fed-eral priority.
Let me now turn very briefly to a couple of comments on policyconsiderations.
The first thing that needs to be said is that the rate and directionof technological activities in our society are highly responsive tomarket forces. Governmental policies toward technology thereforeneed to be formulated in terms of the impacts which they will belikely to exercise through the market forces of demand and supply.For the past couple of years we have been treated in some importantareas to what I would regard as the rather unedifying spectacle of

Government by exhortation. The public has been urged to alter itsbehavior in wavs which will more directly accord with a changed def-inition of the national interest. At the same time, however, very littlehas been done to provide the public, industry as well as households,with economic. incentives, to bring about the desired modification ofbehavior. There is much talk of energy conservation, but fuel pricesremain artificially low, largely as a result of Government regulation.
Indeed, some of the goals, such as energy conservation, pollution con-trol and safety, often involve mutually conflicting policies. Automobileemission control devices reduce pollution, but raise energy consump-tion. Heavier cars are arguably safer to operate, but also raise energyconsumption. The goals being laid down by a growing number ofGovernment agfencies are often inconsistent, but even more often theyfail to enlist the self-interest of the individuals concerned. The resultmore often than not is a growing sense of cynicism and frustrationwhich confrihute to an increasing degree of hostility to and alienationfrom the Federal Government.
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On the macroeconomic level it needs to be emphasized that innova-
tive activity is not likely to flourish in a stagnating or slowly growing
economy with a substantial unemploved or underemploved labor force
and an underutilized capital stock. Under these conditions the incen-
tive to undertake innovative activity will be weak, and the incentive
of workers to oppose the introduction of inventions. especially labor
saving devices, will be strong. Monetary and fiscal policies which will
assure a sustained high level of economic activity will therefore
strengthen both the incentive of business to introduce inventions as
well as the willingness of workers to make the necessary accommoda-
tions involved in their introduction.

I think this point deserves particular emphasis, because as a result
of the preoccupation in recent years with growth accounting, and the
attempt to measure the contribution of technological progress to eco-
nomic growth, there has been a serious neglect of the reverse rela-
tionship. that is to say, the contribution of economic growth to tech-
nological progress. There seems little doubt that the contribution has
in fact been a powerful one in the past, and that expectations of con-
tinued high rates of future economic growth have provided highly
favorable environments to the willingness of individuals to commit
resources to those activities which generate technological progress as
well as to the rapid adoption of an invention once it has been made.

In some respects I think public policy toward technology may be
more effective if it addresses itself more energetically to rather modest
goals and issues in addition to just the big ones. We devote a large
part of our concern and public dialog to such big questions as fossil
fuel versus nuclear versus solar energy, fission versus fusion and so
onj. In our preoccupation with the big questions we neglect the fact
that there are literally hundreds of things which we can do right now
with our present technology to reduce fuel expenditure. While no one
of these make a decisive difference, cumulatively they could be of
enormous importance. Getting people to respond to these possibilities
for fuel savings requires a combination of forceful political leadership
together with the introduction of incentives into our economic lives to
induce people to reduce fuel consumption-smaller cars with less per-
formance, more extensive use of home insulation materisls, substitni-
tion of glass bottles for beer cans. and so on. These and innumerable
other possibilities for fuel savings are alreadv available with our
present technology. What is required is a readiness to induce people
to behave in energy conserving ways bv a more systematic exploita-
tion of marketplace incentives. including in some cases a further
strengthening of the incentives to socially optimal behavior by a selec-
tive resort to taxes and subsidies. The obstacles appear to be primarily
political and not economic or technological. While one mav reasonably
anticipate eventual technological solutions to these problems, such
solutions are likely to occur only in the long run. In the short run we
can take far more effective steps within the framework of our present
technology.

And finally, to make a closely related point, the Federal Govern-
ment in the energv field has in the postwar years poured a massive
amount of money into the development of nuclear energy. I am not
concerned for the moment to question the wisdom of that decision,
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or the manner of its execution. I do, however, want to point out the
unfortunate consequences of having placed all the energy eggs in
a single basket, especially a source plagued with numerous uncertain-
ties, and almost totally neglecting all other options. It is truly
astonishing that we still know so little in serious operational detail
about the technological possibilities of energy alternatives such as
shale oil and coal gasification and liquefaction, in view of America's
abundant endowment of the appropriate resources.

But although the problem has recently arisen and presently con-
fronts us most urgently in the energy field, I am anxious that my
point not be confined to that context. The general point to be made
with respect to Government technology policy is that the national
interest may require that we develop a capability for shifting to
alternative sources of materials in various areas. The point is to be
sure one which is more urgent in an international environment where
access to vital raw materials is likely to be manipulated in response
to either political considerations or the prospect of exploiting some
monopolistic or oligopolistic advantage in world markets. Therefore
our interests in many areas, it seems to me, dictate the wisdom of
maintaining a capacity at least for flexible policy responses to chang-
ing conditions. And this is especially true when the productive ac-
tivity involved is one which is characterized by long lead times, and
contains important elements of what we might call technological
uncertainties. Such flexibility in turn would require some minimum
ongoing research activity at the engineering and technological levels,
and possibly even some support of pilot or demonstration plant proj-
ects in specific cases, in order to facilitate our capacity to move to
alternative technologies more rapidly than appears to be possible at
present. In a world of heightened political uncertainties it would
seem doubly important that we should as a matter of national policy
develop a capacity to reach specific goals via a diversity of routes.

Thank you very much.
Representative BOLLING. Thank you.
Next, Mr. Joseph Coates, who started his career as a research

chemist with the Atlantic Refining Co. and then moved on to be chief
chemist at the Onvz Cl hemical Co. In 1961 he became the staff scientist
of the Institute of Defense Analysis, and from 1961 to 1970 he served
as nroject manager at the National Science Foundation.

lIe taught at the American University, George Washington Uni-
versity, and has been an Assistant Director of the Office of Tech-
nology Assessment here in Congress since 1974.

It is good to have you with us this morning, Mr. Coates.

STATEMENT OF JOSEPH F. COATES, ASSISTANT TO THE DIRECTOR,
OFFICE OF TECHNOLOGY ASSESSMENT, U.S. CONGRESS

Mr. COATEs. Thank you, Congressman Bolling. It is a pleasure
and privilege to participate in this seminar.

My paper emphasizes structural changes in American society over
the past 30 to 40 years, and projected into the next 30 to 40 years. It
highlights the central conclusion that business as usual is not appro-
priate over the next few decades. In pointing out business as usual is
obsolescent, I attempt to highlight some central roles for Government
in dealing with technological change in the future.
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Over the next three decades we may anticipate major technological
advances and changes in American society in the area of electronics,
automation, information handling, food, and biological manipula-
tions, as well as in the more common-place areas of industry, com-
merce, and domestic devices and appliances. Dominant elements
driving these changes are fundamental shifts in the availability of
energy and materials which will stimulate major innovation in sub-
stitutions, extended service life, and easier maintainability and the
increasing role of science as a wellspring of new technologies. It is
worth noting with regard to the substitution, which is a central con-
cept in technological change, that some substitutions are straight-
forward, at the materials level-aluminum for copper, glass for steel,
for example. But as we move up the substitution ladder and move away
from materials and begin to substitute components, or substitute sub-
systems, or substitute major social alternatives-for example, sub-
stituting nonreturnable bottles for returnable bottles is a system
substitution, substituting biomass energy for coal or for nuclear are
system substitutions-as we move to these more flexible substitutions,
the role of Government becomes increasingly important, and the role
of traditional market forces becomes decreasingly important.

Other long-term factors are influencing the future. The increasing
role of science as a source of new technologies will undoubtedly
continue.

Furthermore the movement of U.S. society into a post-industrial so-
ciety with its emphasis on knowledge based industries will stimulate
major shifts in the nature and location of work, land use, and informa-
tion associated technologies. My own estimates, for example, are that
now roughly 50 percent of the American labor force is in the informa-
tion business, in the business of gathering, generating, collceting,
restructuring, regurgitating, processing, and handling information in
one form or another. That fundamental structural change has almost
totally eluded serious policy consideration for the American economy
over the next three or four decades. But the implications on the nature
of work alone are profound for public policy.

Going along with these shifts over the next few decades will be the
flourishing, not only of physical technologies, but the flourishing of
new social. institutional and psychological technologies.

I think it is important to recognize that technology is not limited
to automobiles, electric lights, hybrid corn and pacemakers. Tech-
nology also applies to any conscious use of our skills or arts or sciences
to achieve a goal. So, for example, the formation of Cornsat. in con-
-trast to some other form of institutionalization, is an example of so-
cial technology. The development of medical procedures involving
biofeedback, and their various institutionalizations, are examples of
both psychological and institutional technologies. Certainly the bio-
feedback question creates interesting public policy issues as a competi-
tor with traditional therapeutic practices.

Market forces will play a dominant role in the realization of these
new technological developments. In addition to these forces, tech-
nological needs and opportunities will arise which are outside the
market system. Such developments. for example, as earthquake con-
-trol, weather modifications, and other geophysical manipulation are
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almost certain to be outside the market system and require significantGovernmient intervention. For example, I estimate that if one wished
to control earthquakes and reduce the risk of a major earthquake at a
Richter scale value of 8.3, by conducting a series of earthquakes at,
let's say at Richter value 3 over a period of 50 years, in other words,
a strategy for saving San Francisco, one would literally be stimulating
small earthquakes on a day to day basis. The problem of institutionaliz-
ing that potential benefit is enormous.

To take another example from the geophysical area, -we know that
there are hot water deposits all around the world, including under the
ocean. We know that -we have vast sterile areas in the ocean where the
nutrients in one level cant reach the sunlight at a higher level. Ther-
mal upwvelling, the generation of heat creating turbulent cycles, could
bring about the opening of vast new resources for food from the ocean.
One possible technique is to punch holes in the ocean floor to allow this
heat to escape and generate the upwelling. We know extremely little
about the feasibility and plausibilities of this and certainly have not
given niuch thought to institutionalizing the system.

The principal role of Government is assuring continuing benefits
from technology is in guiding the socially effective interplay of the
basic variables of land, labor, capital] resources availability, and
knowledge. I cite knowledge as a separate category because it is be-
coming an increasingly sigcnificant element in its own right. To be so-
ciallv useful the interplay must be future oriented, flexible, and
information driven. One specific role for Government, therefore,. is
setting reliable boundary conditions on private and public endeavor s
with some clarity and incisiveness to permit market forces and non-
market forces to operate. Put differently, a principal role of Govern-
ment is the more effective management of uncertainties with regard
to future potential opportunities and risks in order to encourage new
and needed developments.

Let me cite, for example. the case of geothermal energy, which is
aqain in no way unique. but rather clear as an -xainple. The primary
driving force in the choice of fuels by public utilities is the reliability
of supply. Thev want a 30- to 40-year guaranteed fuel supply. If one
considers the integration of geothermal energy into the fuel pic-
ture, one finds that there are at least two, possibly three, major un-
certainties which may inhibit that exploitation. First, we don't have
adequate knowledge about the extent of energy in the geothermal field.
And second. we don't have adequate knowledge about the optimal rate
of withdrawal. That ignorance would clearly put industry in the posi-
tion of being unable to determine the optimal investment size. and
mnight lead one day to a plant being high and dry. Clearly the implica-
tions call for some kind of actions which will reduce that uncertainty
assuming for the moment it is socially desirable to promote geothermal
energy development.

The geothermal energy picture may be confounded further by the
random processes by which it is now being categorized as either a
mineral or -water resources. rather than being treated in its own terms.
Forcing it into older categories may act as substantial inhibitors to
enjoying the potential benefits of geothermal energy. Again one sees
a central role for Government in the future management of technology
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is setting fairly clear boundary conditions in order to permit market
forces and nonmarket forces to operate and innovate.

The principal limitations on technological and scientific decision-
making is the inadequacy of knowledge gathered and organized forthe purpose of illuminating public policy. Meeting these information
needs is a second specific role for government. Since most information
is collected for other purposes, modifications which explicitly generate
policy related information, could bring about a major -improvement
in both public and private decisionmaking.

The wider practice of the concept of technology assessment as astrategy -for getting at issued options, alternatives and consequences
for new technology should in general be encouraged in and out of gov-ernment as one means of improving our knowledge base:

Many major regulatory agencies of government reflect needs andproblems decades old which are no longer of primary importance.
Consequently, a third specific role of government in guiding tech-nology is the reform of the regulatory agencies through their restruc-
turing. Primary candidates for this specific role of government in-clude agencies regulating communications, drugs, banking, securities,
energy, health care, transportation, and marine and oceanographic
affairs.

The fourth major role for government, research and development,
should be driven by several convergent factors. There are opportu-
nities for new and expanded technological developments with respect
to the wiring of metropolitan as well as rural areas for more effectivetelecommunications; the introduction of major new energy sources
such as solar, geothermal and ocean technologies, the reformation
of education technologies; welfare and health delivery systems; and
the reconstruction of cities and other habitats.

Furthermore, the economically mature society implies not less butdifferent technology, emphasizing social and biological as well asphysical technology, personal improvement and human fulfillment.
Accomplishing more with less, may very well be the major concern
of our society over the next four decades.

There are numerous problems of a high growth society, such as thepropensity to maximize on bureaucratic efficiency at the expense of
social effectiveness. This opens up -again a maior opportunity for bene-ficial changes in and by government by shifting the. criteria of bu-reaucratic performance to effectiveness measures. Problems of the
alienation of workers, adverse effects Of excessive size and integration
of our organizations, and societal needs not accommodated by market
forces, as well as the negative side effects of technology. all suggest
major changes in goals which will stimulate technological change.
These problems could be profoundly influenced by research andexperimentation.

I believe it is important to note that as the systems of society be-
come more complex, the random intrusion is not necessarily effective
or good. One way to reduce random intervention is through systematiclarge scale experimentation on problems of great importance where
there is little basis forx policy choice.

Thank you.
Representative BOLLING. Thank yoU.
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Next is Hazel Henderson, who is the codirector of the Princeton
Center for Alternative Futures. This is, I quote, "a deliberately small
think tank and private conference center for exploring alternative
futures for industrial countries, and explanatory context of human
interdependence."

She is a well-known author, lecturer, and scientific activist. Her
works have appeared in many publications worldwide.

Among her most recent honors is being named a member of Presi-
dent-elect Carter's Task Force on Economic Policy in September-I
assume that is an honor and not just a problem.

She is on the board of directors of the Council on Economic Priori-
ties, a widely known institution, and serves on the advisory board of
the Institute for the Future, Environmental Foundation of the Na-
tional Council of Public Assessment Technology.

Ms. Henderson, it is nice to have you with us this morning.

STATEMENT OF HAZEL HENDERSON, CODIRECTOR, PRINCETON

CENTER FOR ALTERNATIVE FUTURES, INC., PRINCETON, N.J.

Ms. HENDERSON. Thank you very much, Mr. Vice Chairman.
I am going to limit my comments to this panel's subject. "Pro-

ductivity and Technological Change," since I have addressed more
fully the issues of the future of the U.S. economy in my other writings
and in my own paper submitted for the study series entitled "Economic
Growth: A View From Bevond Economics."

I am not an economist. I consider myself a futurist, and a profes-
sional critic of economic and science policy.

I am going to summarize some specific issues and propositions that
we consider crucial to understanding the future options for our socio-
technical system.

One, we are already encountering social and conceptual limits to
growth and international political limits to growth in terms of the
new demands for a new economic world order well ahead of actual
depletion of specific material resources. Our conceptual crisis involves
the limitations of economics in mapping the immense structural
changes that have characterized the technological developments of in-
dustrialization since its beginning in 18th century England, first de-
scribed by Adam Smith. His equilibrium mode] of supply and demand
still underlies most of our economic policymaking, and the so-called
neoclassical Keynesian synthesis. which ought to incorporate Keynes'
disequilibrium view, never actually occurred. Therefore Keynes' mac-
roeconomic management tools were applied, but without updating
of the old statistic equilibrium model. This has given rise to today's
confusion among economists, who tinker endlessly with our structur-
ally transformed. evolving disequilibrium economy, while still visual-
izing it as a fluid, equilibrium system which can be ehanged with the
simple hydraulics of aggregate supply and demand. The structural na-
ture of our economy is at last beginning to be recognized, but the prob-
lem is that at the moment we have a lag in that we are still using ob-
solete conceptual models which now map a vanishing system, moni-
tor wrong variations, and are generating many of the statistical il-
lusions. In short, we are drowning in irrelevant data, inappropriately
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collected, using old models based on confused goals. All mature in-

dustrial economies are in the process of transition from their max-

irmizing of material production, consumption and throughput, based

on renewable resources. to economies based on minimizing materials

throughput, more recycling and product durability, and the use of

renewable resources, and managed for sustained yield productivity.
Therefore our more urgent task is to remap our economy, account

for its structural evolution, and redesign other models and indicators
more in accordance with today's realities. A key proposition is that

this task is interdisciplinary, and given the lag in the economics dis-

cipline, insights from other disciplines, general systems theory, thermo-
dynamics, game theory, biology, anthropology, psychology, and tech-

nology assessment must now be called upon by all economic policy

units in Government, including the Joint Economic Committee and

the Congressional Budget Office. Economics is not a science, and

economic policy is now too important to be left to the economists.
Two, because techno-economic systems are continually evolving and

changing their structure, often irreversibly, there is no possibility
of turning back the clock to the simple atomistic world of small pro-

ducers governed by competition and the invisible hand as in the past.
Therefore the current debate about deregulation is extremely un-

realistic. Each order of magnitude of technological mastery and man-

agerial scope inevitably dictates an equivalent order of magnitude of

Government coordination and control. Therefore deregulation can
only be imagined if we are willing to simplify, reduce the impact and

decentralize our technologies themselves so that their effects would

be less interlinked and pervasive. This course is unlikely, even though
many excessively centralized, over-coherent technologies can be un-

coupled, and many clear diseconomies of organizational scale can be
decentralized. and probably should be.

Nevertheless we cannot hope to repeal much regulation, only to re-

structure it and understand its function better.
Three, a sure symptom of conceptual crisis is the proliferation of

apparent paradoxes. Today paradoxes abound.
First, the paradox that advancing technological innovation in a

free society systematically destroys the conditions required for free

markets to function. This is of course because of the scale and the

interdependencies it creates. And it systematically destroys the con-
ditions required for voters in a democratic society to master suf-

ficient technical information to exercise well informed votes, that is,

the inherent complexities of some advanced technologies, for example,
nuclear power. cannot be fully mastered by Senators, Congresspeople,
or even the President. let alone the average voter. Therefore such

technologies become inherently totalitarian. Worse, their very scale

requires social investment and taxpayer subsidies at the same time

that they preclude full participation and representation in the direc-

tion of technological innovation.
The second paradox is that in mature, industrial societies with

highly complex technologies, free markets, laissez-faire policies be-

come unworkable, while at the same time that this private choice

system is eroding, we humans have not yet devised public choice

systems adequate to manage the complexity we have created, and we
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clearly have not yet learned how to plan. Facing this paradox squarely
will now be necessary before we can proceed with the tasks of devising
a "third way."

The third paradox-and there are many in economics-signals the
collapse of its traditional models. The most glaring of these is the in-
adequacy of the Phillips curve formulation of a supposed tradeoff
between unemployment and inflation. Even Phillips never postulated
a Phillips curve, but only described in his 1958 paper a tentative
hypothesis based on scanty data. It is now possible to prove that the
Phillips curve is inoperative, and that there are many other sources
of inflation beyond wage costs. For example, the consumer price in-
dex, I believe, severely understates inflation. It doesn't take into ac-
count the tremendous rises in taxes at all levels of government, and
what I call the "vanishing candy bar" inflation svndrone. where the
products are all a little shoddier and a little smaller. And you have
the same "vanishing candy bar" syndrone in the services in the public
sector, whether it is curtailed postal service or what have you. And
the CPI seriously understates these kinds of inflation.

But there are two new sources of inflation that are now best under-
stood from beyond the disciplinary view of economics. The first arises
from the unmodelable, unmanageable complexity of our society and
the soaring unanticipated social costs it is now venerating, which are
still added to the GNP as if they were real products, and which cul-
minate in a meta-level tradeoff between specialization and division
of labor on the one hand, and the soaring social costs and general
transaction costs of maintaining coordination on the other. Rather
than the much vaunted "post-industrial state" of Daniel Bell, I have
described this syndrome as the "Entropy state," where the heralded
tertiary, knowledge-based, service sector that Bell envisions is really
nothing more than the growing social cost sector.

The second cause of inflation is rooted in our declining resource base
and the worsening population resource ratio on the planet. 'We must
flOw cycle ever more capital back into the process of extracting our
energy and raw materials from ever more degraded and inaccessible
resource deposits, with ever declining net yields. We believe that the
theory of continual substitution is overoptimistic, and does not deal
with simultaneous rates of depletion across a whole range of resources,
thus reducing substitution options. This type of declining productivity
is beginning to manifest itself as a "capital shortage," and exerts a
multiplier effect throughout the economy. Since it also involves de-
clining productivity of energy, it is better modeled by using thermo-
dynamics and net energy analyses than traditional economics.

I was happy to note that both Mr. Kendrick and Mr. Renshaw have
knowledge of this type of productivity problem based upon the de-
clining resources.

These problems underscore the inadequacies of our measures of
productivity, which usually involve measuring output per employee
hour. or labor productivity. We now need much better measures of
capital productivity and energy productivity to correct this overem-
phasis on labor productivity and the pervasive drift to excessive capi-
tal intensity that it! together with tax credits for capital investments,
has now created. We must now corroborate with new indicators the
overuse of capital and energy that our old statistics and policies still
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encourage and subsidize. as well as the rising efficiency of labor in
hundreds of processes which is still masked by linear projections of
past labor costs relative to past cheap energy and resource inputs.

Another paradox is that of greater microefficiency in production,
but less and less social efficiency and less individual consumer efficiency,
which is now leading to widespread social alienation. This indicates
an inadequate modeling of efficiency criteria. since efficiency is a mean-
ingless subjective concept unless time horizons and system levels are
specified.

And I have a little diagram here, Mr. Vice Chairman, which I have
included, which is offered as a corrected model of efficiency where stuclh
coordinates are provided to clarify efficiency criteria.

[The diagram follovs :]
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Ms. HENDERSON. Similarly, the term "lephemeralization."' or doing
more with less, is vague unless submitted to similar criteria. The es-

sence of the matter in both terms is "efficiency for whom?" For ex-

ample. efficiency is assumed to be the goal of increase in productivity.
But it cannot be as casually assumed as it is today that such increases-
in productivity will be shared on an average per capita basis. nor that
the inevitable costs and dislocations incurred will burden us all fairly.
Furthermore, we now need an average productivity measure to aug-
ment the usual microapproach which examines specific products
processes using the labor productivity measure and thus demonstrates
spectacular productivity increases per worker in such capital and en--
ergy7 intensive processes, while overlooking that many workers are
shaken out of the bottom and join the ranks of the structural unem-
ployed. while their productivity falls to below zero, and they show up
on the social cost side of the economy as welfare recipients.

Another important example of our curiously inaccurate x-o w is that
we do not bother to assign economic value to work performed by volun-
teers or in households. And yet according to economist Scott Burns in
his study, "Home, Inc.," the total amount of work done by men and
women in the household would eqnal in monetary terms the rutire
amount paid out in wages and salaries by every corporation in the-
United States. Burns also points to the unfairness of the tax system in
permitting corporations tax credits for their capital investments. while
forcing householders to treat their own capital equipment-freezers,.
ovens, sewing machines, power tools, storm windows. yoguirt makers.
and other productive assets-as if thev were consumer goods.

Another paradox is the increasing production and economic growth
which now co-exists with structural unemployment and the sincrlifi-
cant and stubborn proportion of our population remaining below the
poverty line. This paradox relates to the obsolete modeling of the
production process as if individual input factors-capital, land. la-
bor-could be specifically related to their proportional share of output,
and thus yield an objective formula for distributing the fruits of pro-
duction. Yet, in a technologically complex society, production becomes
a similarly complex social process. where such neat causal relationships
of inputs and outputs can no longer be established, and therefore vield
no clear formula for fair distribution. Therefore not only are our
models inadequate for analyzing the relative productivity of the vari-
ous factors of production, but they are no longer useful in determining
equitable private distribution, nor in designing public sector transfer
programs. nor in assessing technological developments and public
works projects by traditional cost/benefit techniques of averaging
costs and benefits per capita.

To sum up, in the intervening decade since structural uilemplov-
ment and hard core poverty were first addressed by the President's
Commission on Automation, Employment and Economic Progress in
1966.. little has been achieved conceptually in remapping our society.
In hindsight we can see two erroneous assumptions made by the Com-
mission, that although automation and the drift to capital intensity
did create structural unemployment, the Commission assumed, one.
that essentially perfect labor markets would redeploy workers with
little disruption, and two, that any workers that remained unemployed,
would be absorbed by a continually growing economy. Today we are



215

less sanguine as we try to address the new worldwide disease of
stagflation.

Today's choices are no longer the simple choices of yesteryear. They
involve higher technological stakes and graver human risks than every
before. These meta-level tradeoffs involve not simple choices between
energy options of coal, solar or nuclear, transportation options be-
tween autos and mass transit. or between the usual menu of public
and private goods and services. These meta-level tradeoffs involve
choices between the societal specialization and division of labor versus
its social transaction costs; between centralization and decentraliza-
tion of production and population, and between capital and energy
intensity versus labor intensity with a much more complex reckoning
of externalities and societal impacts. Since rationality now dictates
that we conserve our scarce and costly capital and national resources,
we must now fully utilize our human resources.

We must run our economy on a leaner mixture of capital and energy
and a richer mixture of labor. Such a resource, conserving full em-
ployment, less inflationary economy, would of course be an environ-
mentally benign economy also. Capital should now be viewed as our
last source of cheaply won flexibility. And we must learn that flexi-
bility is a meta-level resource, just like coal or oil. The new meta-level
choices we are now called upon to make consciously in our own genera-
tion are usually made by other biological species through eons of
evolution and genetic changes. All these evolutionary meta-choices, in-
eluding those we must now make, involve the "economics of flexibility",
that is, spending flexibility now, versus storing future flexibility. We
see this in our own technological choices today, investing now at the
risk of hard programming our future into irreversible paths, such as
perhaps the commitments to nuclear energy, versus keeping our options
open and funding a diversity of approaches, even in the face of dimin-
ishing resources. As in genetics, timing is all: if adaptation to change
is too rapid, this may only mal-adapt us for the subsequent changes
we must make. The imminent paradox for the human race is that
nothing fails like siiecess. We may have exhausted the evolutionary
potential of our GNP measured industrialization path, and the next
adaption will be in a new dimension for which new measuring rods
will be needed.

Our values will chanae. Perhaps now is the time to recognize that
the real factors of production are energy, matter and knowledge, and
the output is human-beings.

Thank you.
Representative BoLLING. Thank you.
Next we have 'Mr. Rabinow, who is currently Chief of the Office of

Invention and Innovation of the National Bureau of Standards.
He received his B.S. at Citv College of New York, and his engineer-

ing degree at Columbia. He became an electrical engineer for the
Federal Power Commission in 1937. and later became a mechanical
engineer at the National Bureau of Standards from 1938 through
1953 after which he became a consultant and president of his own
firm. He then went to work for Control Data and became vice presi-
,lent in 1968.

He has won numerous awards. And his work has included the
design of electronic equipment, the design and development of guided
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missiles and fuses, and patents on special cameras, watch regulators
and headlight dimmers.

It is a great pleasure to have you with us this morning, Mr. Rabinow.

STATEMENT OF JACOB RABINOW, CHIEF, OFFICE OF INVENTION
AND INNOVATION, NATIONAL BUREAU OF STANDARDS

Mr. RABINow. Looking at the organization of this group, I have
decided that Congress thinks that technology and productivity is much
too important to be left to technologists and productivity people. And
in this case I agree with Ms. Henderson that economics is too im-
portant to be left to economists.

I speak for myself. This morning I am not working for the Bureau
of Standards. I arranged this because I am partially retired. So when-
ever I say something that the Government may not approve, I auto-
matically say I am not working.

I read some of the papers that have been given before us today. And
of course I disagree violently with Mr. Renshaw when he says that we
are near the limits of technological progress, and that everything
which can be invented essentially has been invented. This reminds me
of a Commissioner of Patents some years ago who felt that he should
resign from his job because all the things that needed to be invented
were invented and there was no point to having a Patent Office after
that.

I think we are in trouble, but I think the trouble is not due to the
fact that technology has reached its limit. or that our inventors have
invented all the things that can be invented.

I generally like very much Mr. Rosenberg's paper, partly because
he made few predictions. Perhaps he did so because he analyzed the
subject best, at least in my opinion.

I don't like predictions. I have lived through too many. For example,
T have here a book-The World of 1975., published in 1964, by the
Stanford Research Institute. It tries to predict what the world of 1975
would be like. I looked it over a couple of days ago. It was written by
good people, it was written on magnificent paper, with beautiful draw-
ings. But it is all wrong. It missed the energy problem, and it shouldn't
have. because it was obvious long before the oil embargo that we would
run out of oil. It predicted that inflation would rise at 1.5 percent per
year, and that employment would go down because of automation, and
miany other things. I suggest that if you have nothing better to do you
read this for fun.

I remember a prediction that we at the Bureau of Standards made
about computers. We bought the first Univac. And we made some of
our own computers. I was involved in this. This was 1948 or 1949.
And being very innovative, we decided to figure out how many com-
puters would be, needed in the next 20 years. The Census told us how
many 'People compute. bookkeeoers, engineers. accountants. and so
forth. So we multiplied everything out very carefully and assumed
that evervbodv works 8 hours a day, and multiplied by three or four
just to make sure. and it came out that in 20 vears 20 Univac I's would
do all the computing for the, United States. In 20 years there were
60.000 computers, each of which was something like a thousand times
faster than the Univac I. We were off by a factor of 1 mnillion
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NowN,. this is not unusual. This has happened before.
I do not say that we are not in trouble. We are in serious technical

trouble. Our civilization may go down, but not because we run out ofenergy. *We may go down just like Greece went out, but not because
the scientists had no more questions to ask. And this was true of theRoman Empire, the Arabs. of Spain, wherever you look. Their greatcivilizations went down for social and economic reasons. Someone once
said that Rome weent down because the rulers of Rome ate from leaddishes. and it made them stupid or crazy-as good a reason as any. The
fact is that we, too. are in serious trouble.

I would like to say this, that I don't like too many predictions. Ithink that we can. predict short term things, we can predict short term
technology reasonably well, but we cannot predict the results of sci-ence. because of the nature of the beast.

We should support science, particularly the research under scienceby Government "R" grants. The question then arises: How much ofthis should be supported, and who should do it? The support of science
has to be done as an act of faith, you cannot do it by any logicat all. You have to decide that 1 or 2 percent of the national growth
product, or whatever you think you can afford, should be put intothe basic sciences. And it is not a subject that can be, analyzed.

You can go by experience. I once asked an economist, how muchshould we put into R. & D.?
And he said, "Well, zero is no good, and 100 percent you can t afford.

The correct amount is something inbetween."
So you could look at past history and say, "Maybe 2 percent is good."And the question is, who should do it? And it should not be done byreaders and writers of proposals. That is a tragedy of modern times,the business of writing proposals for something you don't knowabout. I think research should be done by the best people. There is no

other good way. You can give money to university professors anduniversity directors and let them spend it as they see fit. Certainlv
I know no one Government who knows how much monev should begiven to a great, or even a good, scientist. If you don't like this idea
you should give money to somebody else. You will (lo no more than
the present system where you try to analyze the scientific results aheadof time. I am not sure that deciding the distribution of support by lotwould not be acceptable. Frankly I think it is as good a system asany.

Who should direct the scientists?
The scientists, Mr. Meese. a former director of research at Eastman

Kodak. said in a paper on R. & D. that the individual worker knowsvmore about what he is doing than anybody else, and the higher up yougo in the management. the less they knowv, and when you get to thechairijian of the board he knows nothing.
I think this is essentially correct.
Wbat vou should do is select good people. H-ow do vou do that? Askother good people. You select them the same way vou select goodartists to paint or musicians to make music. It is the same kind ofthing.
We are in trouble today for many reasons. Our companies are get-ting very large. And when you get very large you get conservative. I

worked as a consultant for some of the largest corporations in
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America. And I was a vice president of one of the largest. And I can

tell you that when you have 40 or 50,000 technicians, thousands of

salesmen, and millions of customers spread all over the world you

think twice before introducing a new product or new process. And you

are perfectly right in thinking twice.
And the larger the corporations become, the more conservative they

must be. And this means they don't want innovation. They say they

do, but this is out and out nonsense, a bunch of lies. Large corpora-

tions would like to make the same products continuously, with little

change.
Look at our automobiles today. They are essentially the same cars

as we drove 30 years ago, the changes are trivial. Just imagine if

General Motors came out with a turbine driven car which has to be

serviced by men in white smocks and white gloves in air-conditioned

rooms. I can just see my mechanic putting on a white smock and put-

ting on a white hat and white gloves, and not touching the ball-bear-

ings with his fingers when he changes them. The picture fascinates

noe.
So when you are General Motors you would like to make the same

car in the same way.
Our innovations come from small companies, all the great innova-

tions of today-that is, not the day of the younger people here, but

of the day of the older people who were born sayv from 1900 to 191.5-

all came from highly trained technical people who did not work for

large corporations. This includes things like radar, computers, atomic

energy, space technology, laser, xerography, color photography, jet

engines and many others.
There are several exceptions-and very few, by the way. One was

the transistor, which came out of Bell Labs. And I doubt that that is

a private company. And the other is television as we know it. Actually

television was invented in 1860, and scanning, as we know it today

was invented by a Pole in 1890. But television as we know it today

was developed under the direction of David Sarnoff of RCA. I don't

think he knew how successful it would be. But outside of a few such

breakthroughs all the great inventions were made outside of large

corporations.
And there is a moral to this. That doesn't mean the large corpora-

tions don't make the ultimate money. They produce the invented

products cheaper than anybody else can do it. But if you want in-

novations-and that is all of the main goal of civilized societv-I

think it is, although there are some differences of opinion-you have to

support the small private companies, and I don't believe in government

tax laws to do this.
A friend of mine by the name of Joseph Pechman, who is an econ-

omist at Brookings once told me that every time we legislate a tax

benefit for someone for some social purpose it becomes a loophole for

a lot of other people. He says that if you must support somebody. give

him the monev directly. Ii that way you know what you are doing.

and you can stop it when you have to. But stopping taxes is much more

difficult. So I think that low interest loans to small high technology

companies, if innovation is what you wish to promote, would be a

much better way to do it than to change the tax laws.

I think you have to support university R. & D., because universities
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are not "out for the buck," and they should be able to afford to do the
training of our young people in scientific research.

Another reason universities must be supported in their basic re-
search is that if you support them to do the present things, the things
that OMB wants now the quick payoff, you will then get students that
will be out of date by the time they become managers. The univer-
sities have to be supported now in "blue sky" work because their stu-
dents someday will be important people and by that day the "blue
sky" science of today will be the current state of the art.

I think that we are in trouble for other reasons. The large corpora-
tions are no longer run by the founders, they are now run by "profes-
sional managers." I use the words with contempt. The professional
managers like only to make money. And their benefits, their salaries,
their stock options, depend on quick returns. If you are interested I
can cite papers by conservative writers that prove that large corpora-
tions do not want to make large changes in present production and do
not want big innovations, because that way they make profits quicker.

One of the best ways to make money is to cut down R. & D. be-
cause that money comes off the top, and it doesn't hurt, if you cut it
down, for the next year or two. But in 20 years the company goes
down the drain. In the meantime the professional manager makes out
very well indeed.

I do not say that we should destroy large corporations, we need
them, but give them competition from smaller, innovative, companies.
And this means that risk capital has to be provided, which is no
longer available from Wall Street.

In the 1950's and 1960's it was the fashion that you had to do a great
deal of R. & D., even if you didn't know what you were doing, be-
cause Wall Street said if you didn't spend five percent on R. & D. you
were not a "growth company." So companies did R. & D. without
knowing what they wanted to do. They just hired people to do R. & D.
I don't think that is the way to do research.

I think that we are in trouble also because our patent system is un-
der attack. I am an inventor and I have some patents. I do not like
the Antitrust Division of the Department of Justice. It doesn't like
monopolies, nor do I. But this organization would like to destroy the
patent system because patents seem to them to be monopolies.

The patent system of the United States is under attack also be-
cause some large corporations don't particularly care for the patent
system. I have been told by the vice presidents of three of the largest
corporations in America that they would be better off if we had no
patent system. They do not depend on royalties, they depend on their
market position. Their market position is such that the patents are
insignificant, and are just a nuisance. They cost money to obtain and
administer.

Our Patent Office has serious problems. Patents are very important
to investors and small companies. The work of the Patent Offices in
getting more difficult. The arts are getting more complicated, the
searching of prior art is much more extensive. I don't think that it can
be done well enough with their present staff. I would like them to get
larger appropriations. -But I would like to make sure that the Anti-
trust Division separates the question of the monopoly from the patent
laws and stops its-attacks on our excellent patent system.

91-492-77-15
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I don't think you can make long term science plans. I think Govern-
ment by crisis is probably as good a way as any. I believe you can plan
short term things. But I think in the long term, but the plans have
to be flexible. Everybody talks about flexibility. That means not being
too sure what you are doing. That means you don't plan 30 years
ahead, except where things are very clear, like the running out of
oil. But for many things I think planning is as likely to be as wrong
as right.

I would like to see the Government change its composition. With
all due respect to Congress-and I have a very great respect for the
Government in Washington, because I have been here so long-I find
that most Congressmen learn very fast, they are very bright people.
But it would be nice if Congress had some scientists among them, some
economists, God help me, and some futurists.

It would be nice if Congress weren't composed, as it is, almost ex-
clusively of lawyers. Our society demands very difficult decisions, in
very short order, on scientific matters. And I think that even though
the Congress does have advisers on scientific matters, it would be
better if some of you were scientists. I don't know why you are not.
Perhaps scientists don't like to run for political office. And I have no
suggestion as to how this can be done. It would be nice if Congress
really had a truly representative mix of people in its makeup, because
otherwise we shall have more problems. And it may well be that
democracy will not work ultimately, because society is too compli-
cated. Certainly you can't expect the people at large as Ms. Henderson
said today, to make decisions on things like nuclear energy. And I
wonder if the Congress can make the correct decisions on nuclear
energy unless some of them were high level scientists.

I understand that the new President is an engineer. I hope that he
has had more working experience than some other engineers in
Congress.

I don't know how to fix these things. But these are the things that
bother me.

Thank you very much.
[The prepared statement of Mr. Rabinow follows:]

PREPARED STATEMENT OF JACOB RABINoW

I am highly honored to be invited by the Vice Chairman of the Joint Economic
Committee, Mr. Richard Bolling, to participate in this round-table discussion.
I have been privileged to have the opportunity to read the drafts of the pre-
liminary statements by four of the five announced participants. I am particularly
pleased by the fact that in such an important discussion of productivity and
technological change I was chosen to represent the technologists and perhaps
the producers. As unequal as I am to the task of representing all of them or even
many of them, it is obvious that the Congressional Committee considers Pro-
ductivity and Technology far too important to be left only to technologists. I
cannot refrain from commenting that in my opinion, economics is much too im-
portant to be left only to economists.

I would like to insert for the record and I want it clearly understood that I
speak as a private citizen and not as a representative of the National Bureau of
Standards or any other organization.

As one who has lived a reasonably long time and has seen many changes in
the technology of this world, I was startled, but not surprised. by the tremendous
difference of opinions presented in the four papers that shall be discussed today.
The papers prove something that many of us know, or at least suspect from
past experience-that predicting technological change is not only hazardous but
probably impossible. As I write this, I have before me a beautifully printed and
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illustrated book entitled "The World of 1975," prepared by the Long Range
Planning Service of Stanford Research Institute, and published in 1964. The
report was prepared by eminently qualified people and is probably no worse or
no better than predictions made today. For example, on unemployment it states:

"The effects of automation upon unemployment are widely debated and the
outcome is not yet clear. However, it appears highly probable that the worst fears
will not be realized. For one reason, excessively high unemployment rates would
undoubtedly result in strong remedial action by the government. Perhaps more
important, automation seems to have built into it a self-correction mechanism
that tends to create new nonproduction jobs."

On page 4, we read: "Ample production capacity plus a plentiful labor supply
should also prevent this buoyant growth from turning into destructive inflation;
prices are projected to increase no more than an average 1.5% a year."

Technical predictions are no better: "Between 1970 and 1975 many voice
operated cash registers may be installed. They will enable the check-out opera-
tion to become more efficient and economical, since -the checker can place both
hands of the merchandise simultaneously."

The prediction on computers didn't work out. Mini and micro-computers were
not anticipated and, of course, nobody predicted the rise of the pocket calculator;
nor did anybody anticipate the rapid growth of fiber optics technology. The report
predicted that by 1975 there would be over 30,000 computers installed. The word
"over" should have been underlined because the prediction was off by an order of
magnitude.

Does this mean that we should not make predictions and not try to regulate
our future? The answer is certainly "No." It does mean that more Government
regulation and control of science is only possible at the end result of the R. & D.
spectrum; that is, we should try and predict only that about which we know
something quite specific. The further up we go into the pyramid of science, the
less we should interfere because interference with the top is deadly.

The question then is, "Should research be supported?" The answer is, "Yes,
it should be supported as an article of faith." We should agree that a certain
percentage of the Gross National Product should be spent, one way or another,
for science for its own sake.

"Who should do it?" The answer is, "The best qualified people."
"How do we select them?" There is no good way. We can assign money (once

having decided how much money should be spent) to scientific research and
science education. We can give the money, in proportion to their staff, to uni-
versities and research institutes who have demonstrated ability. If we don't
like this, we can set up a lottery. In my opinion, this would probably be better
than the dishonest nonsense of writing land reading proposals which forces our
professors, scientists and researchers to live under the doctrine of "Propose or
Perish."

I do not mean to imply that the direction of science cannot be influenced by the
expressed desires of society or by the climate in which the scientist and researcher
operates. Both the direction and output would undoubtedly be the subject of
society's influence, in a large measure by the atmosphere in which he or she
lives. This atmosphere consists of the society's needs, of past history, of cultural
development, of competition from his peers 'here and abroad, and above all, on
the genetic and training accidents in the make-up of the researcher.

I believe, as many of the participants here do, that not only does science affect
technology but that technology affects science. Since I believe that a society,
which consists of Government, industry, and the rest of our organizational units,
can and should direct technology, this will feed back into science and effect it also.
For example, if a great deal of our effort goes ito energy-related developments,
the science world will undoubtedly channel some of its thinking and work in that
direction also but it would be foolish for the Government to tell the basic
scientist that he should work on energy-related problems 'and not on something
else. This "something else" may be a laser, a new theory of matter, or a new
explanation of the development of life. The discoverer of a new scientific princi-
ple, or the inventor of a new theory, is the only one who has the right to make
the decision of what he or she may be able to think about.

In my opinion, technology in the United States is in trouble. It is in trouble
because our industry units are getting larger and larger. As they become larger,
they become more conservative and in my opinion, for good land sufficient reasons.
While they become more efficient in production because of the advantages of
scale, they become more conservative and more opposed to major innovations in



222

their fields. The worst example of this, of course, is the large organization of
the production units of the Soviet Union, where innovation is almost disastrous,
particularly in consumer products. For those interested, I refer them to a study
made by Dr. Herbert S. Levine of Stanford Research Institute, Arlington,
Virginia.

Another problem that we must face Is that most of our large corporations, and
many of the small ones, lare no longer run by their founders. These men had not
only an economic but also an emotional involvement with their products. Our
rewards for modern, professional managers are more and more geared to short-
term profits. This mitigates against long-range development and high-risk under-
takings. Even our Government R&D is required to show "quick returns." It is
more and more difficult to undertake high-risk projects where the payoff will not
only occur after a long time but may not occur at all.

Our Patent System, and the Inventors whom it serves, are under attack both
from the neglect (perhaps justified) of many of our large businesses, but also
from the attacks on the system by the courts, by the Antitrust Division of the
Department of Justice, by the sheer technical difficulty of searching the prior art
consisting of prior inventions and prior literature of the entire world, and by
the realization by our shrinking number of inventors that the probability of
getting an economic return on the great efforts involved in converting an inven-
tion into an innovation is too small.

In conclusion, I would simply like to say that the vast majority of inventions
made during our lifetime were made outside the laboratories of our large corpo-
rations. I will name just a few:

Atomic energy; computers; radar; microwave technology; inertia guidance and
space technology; Xerography; laser; and hundreds of others of equal impor-
tance. That doesn't mean that these innovations did not either become big busi-
nesses or were not absorbed by large industry but the important thing that I as
an inventor worry about is the start of an industry, the basic innovation. If so-
ciety wants such things to happen, it must develop mechanisms to help small,
innovative, organizations to stay alive when they are very young, and the largest
single obstacle today is the lack of risk capital. This is a field where the Govern-
ment can play an active and very crucial role.

Representative BOLLIJNG. Thank you, Mr. Rabinow.
I would like to give you some encouragement from the point of view

of an old Congressman who is not a lawyer. I find that the interesting
thing that is happening with the newer group of Congressmen is not
that there are just a very few scientists or a few other nonlawyers, but
that they believe as you do in the ability of the individual human
mind to deal with problems. And the reason I am impressed by the
people that have come to the House of Representatives in the last 6
years perhaps more than the ones that came when I did is that they
link with that conviction-they appear to have some kind of responsi-
bility to something beyond themselves. I think if you had the oppor-
tunity to spend some time with our newer Congressmen, as I have, you
would be encouraged, because they have a commitment to individuali-
ties, to intelligence and to public service. I think those are the com-
binations that you are suggesting we need more of, if I understood you.

Mr. RABINOW. I did not mean to imply that the old Congressmen
didn't have these qualities.

Representative BOLLING. I didn't either.
Mr. RABINOW. I was very happy to hear what you said, but I cer-

tainly think that these problems are difficult, and that we need a better
mix.

Representative BOLLING. I think that is correct. And I think we are
beginning, and only recently beginning, to get a better mix. The ex-
planation of why we have had a certain kind of person run for office
in this society is more complicated than I will attempt to explain here.
But the reason we have had so many lawyers is not difficult to under-
stand, if one knows about running for office.
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There are so many things that are raised here that I am sorely
tempted to say, since I know you must disagree with each other. let's
start an argument. That is really what I would like to do. But I sup-
pose I have to try to stimulate it a little.

One specific before I get to that-and what w-e want here is an inter-
change, we don't just want a series of very excellent statements and then
a collapse-I would like to ask you, Mr. Coates, although it may not
even be fair, since you have had a little to do with the establishment
of the Office of Technology Assessment, I am just curious to get your
v iew of what the Office has been able to accomplish so far. That is not
a question to which I have an answer myself, but I am curious to know
what your view is.

Mr. COATES. Shall I take 1 or 2 hours?
Representative BorLLNG. You can use very clear self-restraint and

try to give us a capsule.
M1r. COATES. Basically the Office is working for the working units of

the Congress, namely, the committees. And what we have done in
terms of our published, released reports, I think has had a measurable
effect on the deliberations of each of the clients we have served.

Let me give you one illustration to show you what we have done.
We looked at ERDA in three different ways. First, we assembled

a group of 14 experts to supplement our own staff, and did a review
and analysis of the ERDA budget in April 1975. That resulted in the
raising of some issues for clarification about some points in the budget.
Some 200 diagnostic questions were posed by OTA which the 3 com-
mittees in oversight over ERDA subsequently asked.

This helps set the pattern, I believe, for those committees, the pattern
of expectation for what they wanted in the major ERDA document
at the end of June, the ERDA plan and program.

We next were asked to launch a major review of the ERDA plan and
program involving, I believe, well over 100 experts of all sorts. And
in our operation we put a very high premium on meeting three criteria.
Timeliness, quality work, and credibility of or lack of bias. So we
brought in people from industry, universities, and so on. For example,
three university groups literally dropped what they were doing and
came to us as background staff support.

The crucial thing that came out of that study was a detailed analysis
of the ERDA plan and program. But what is particularly gratifying
in the work that was done-I wasn't involved in it, so I can celebrate
it to some extent-was that we went beyond simply an analysis of
what was put forward by ERDA and identified two crucial shortcom-
ings in the whole ERDA strategy, such that if they were not corrected
the ERDA program could come to nought. First, the study highlighted
that ERDA had emphasized technical options and not solutions to
the Nation's energy problem. This incidentally ignored the mandate of
the Congress.

The second major way in which our work went beyond an exami-
nation and critique of what ERDA offered was to highlight that
ERDA was giving overwhelming emphasis to technical options on
the supply side of energy. This was at the expense of an address to the
demand side. Particularly neglected were nontechnical, social. and
institutional measures relating to demand for energy. In the short
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,un in the way of dealing with a new energy crisis the principal op-
-tions are all on the demand side not on the supply side.

The third wave of activity in relation to ERDA represents an in-
teresting innovation oversight. OTA was asked some 8 months later
to review the modified ERDA program (ERDA-76) and answer the
*question, to what extent had the will of the Congress been imple-
mented in the modified ERDA plan. And we came out again with a
document which said, progress has been made, but additional im-
provement was urgently needed-that is perhaps the clearest exam-
ple of one of many ways we can assist. Basically we pointed out that

ERDA is not in the business of putting the Government in the energy
business. Its goal is the development of new knowledge that will as-

sist the private sector in the energy area. In the ERDA plan com-
mercialization had been so neglected that there was little hope that

the ERDA researe hcould in fact be used. An immediate sense of what
the commercialization requirements are is necessary so that in 8 or
10 years the research and development results could be usable by the
private sector.

Representative BOLLING. What I then want to ask, before I get into
an entirely different field, is how effective their technique was in tak-
ing the place of having a Congress which is more representative?
Because this is part of the reason for the Office of Technological As-
sessment, it is the recognition by at least some people in Congress that
we really don't have a technical capacity, and we are trying to set
up support groups that will, if not perfectly, somewhat adequately
make up for the failure of the political process to produce the right
mix of expertise. I think this relates to something that Mr. Rabinow
said, and I am curious as to how well that works.

I have one more question that is really too specific for the whole
panel. But I can't resist the temptation.

Mr. COATES. Let me stick with the example of what we did with
ERDA.

In each of our waves of deliberations over the ERDA documents
we had the committee staff, and in some cases members themselves,
sitting in on the discussions. That was an opportunity to do two
things. First, one could witness the experts in their discussion about
the issues. Second, the staff and occasionally the members did illumi-
nate the issues from their perspective. W~hat they saw to be important
sometimes contrasted. with what the technical people might have pre-
ferred to focus on. This mutual education was very important.

The second element on which I put strong emphasis is credibility
in congressional terms. We bring into these study processes not just
people of academic excellence, but we bring in people from all the
parties at interest-the labor unions, utilities, industry. State and
local governments, and so on. Thence, the process by which the work
is executed and the process by which the work is reviewed and evalu-
ated internally, helps assure a wide diversity of balanced inputs, and
evenhanded analysis.

The third point I would mention is that when the study of the

ERDA plan and program was complete, the ERDA document went
out to some 130 people and groups for review. All of that is part of
the process of bringing technical excellence and a high degree of
credibility to our products.
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Furthermore, all along the way we interacted with ERDA itself.
Let me point out another peripheral benefit. We effectively opened

a bureaucratic window to the Congress. As you know, in any bu-
reaucracy ideas come in at many levels. As they move up the system,
many of them are killed or modified. In working with ERDA we
invited extensively engaged with people from the administrator on
down. This had the refreshing effect, I think, of giving many of these
people a second day in court, an opportunity to present an idea which
for good reasons presumably had been overlooked, bypassed, or mod-
ified in the internal ERDA process of planning.

Representative BOLLING. In other words, what has been achieved,
at, least in this specific case is not necessarily a new social mechanism,
but a new technique as far as the Congress is concerned. I think that
is self-evident, although I am aware that similar things have been
done in isolated circumstances.

As vou know perhaps know, I am very much concerned about the
organization internally, and not incidentally, of the support groups
including the Office of Technology Assessment, the GAO, and the
Congressional Research Service, are all support groups of Congress
in one way or another.

One of the things that has bothered me is the question of the
coordination among the support groups. Wou]d I be wrong in sus-
pecting that that was, as is everything else, still imperfect?

MIt. COATErS. I think everything is permanently imperfect.
Let me describe as I see it why coordination may not be as critical

an issue as it might superficially seem to be.
Consider with the work strategies of the four support agencies.

Basically what we bring to the problem, which is different from the
other support agencies, is what Alvin Toffier called "ad hocracy". We
attempt to approach whatever the problem is in a comprehensive
holistic way, bringing the best possible combination of resources.
We have few constraints as to who or what we draw upon for assist-
ance. We have no preestablished work force or preestablished study
strategy. In every one of our studies, however, we do make as extensive
use of the CRS background material as is appropriate. We draw on
it the same wav everyone else on Capitol Hill does. Automatically, as
part of doing the job, we coordinate not just with those agencies, but
with many others. So that comes about as part of just doing high
quality credible work.

On the other hand, as with any other enterprise, a little diversity
is a good thing to get more than one perspective. But the coordina-
tion is built right into our work.

Representative BOLLING. Thank you.
Now. I will get back, having gone off on an individual excursion, to

the hearing.
I guess this question is addressed to everybody, but in particular

to Mr. Kendrick and Mr. Renshaw. I am very interested in the basic
conclusion that each of you presented to us.

Mr. Kendrick, you conclude that the overall rate of productivity
increase over the next decade will be about 1.7 percent, the annual rate
of 1966-72 average.

Professor Renshaw, you on the other hand conclude that the rate
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of productivity increase will gradually decline to zero and perhaps
even become negative before the turn of the century.

Each of these implies a very different future for America as a
Nation, for each of its citizens. Thus who is right is extremely critical.
How does the committee or the Congress go about deciding which is
right? I guess that is the question.

Mr. KENDRICK. Are you asking any of us?
Representative BOLLING. I am asking any of you. I particularly

give you two the opportunity to start.
Mr. KENDRICEI. Let me say that there are always disagreements

among professionals in any field, and economists are no exception.
I think you really have to base your judgment on your evaluation

of the evidence presented by the individual witnesses or economists
who are cited. In this case I mention my view that there would be
some improvement in productivity gains in the next decade compared
with the last is supported by other well regarded economists such as
Edward Denison and Jerry Mark of the Labor Department. I think
that Mr. Renshaw is in a very small minority in expecting little pro-
ductivity gain and the leveling out and possible decline within the
,Freseeable future.

Let me mention one other thing in connection with productivity.
I am sorry that Ms. Henderson wasn't acquainted with the work on
productivity of the National Bureau of Economic Research. In my
1961 volume called "Productivitv Trends in the United States". I re-
lated output not only to labor input, but to manmade capital and to
natural resources, to all the factors of production. and indicated that
since the 19th century we have saved not only labor, -but also there
has been to a lesser degree a saving on capital, manmade capital per
unit of output, despite heavy substitution of capital for labor, which
has helped to increase so-called labor productivity. We also have
haved heavily on natural resource input per unit of output. I believe
Professor Rosenberg gave a good many examples of energy saving
innovations and other resource saving innovations. I am certain that
these will continue, and probably accelerate if we allow the price of
energy materials to rise as supply and demand conditions would indi-
cate because, of course, the rise of price encourages conservation, it
encourages exploration for new sources, substitutions of more plentiful
energy sources for those that are not plentiful, and so forth.

So that I believe in our studies we have looked at all of the basic
factors of production in relation to output. The only reason I refer
to output per hour is because the Department of Labor develops only
these so-called labor productivity measures. It would be good if they
did include the others.

Just one further comment on Ms. Henderson, if I may, while I have
the floor. And that is that whereas I appreciate her role as a critic,
which is always stimulative, I think she is not very well acquainted
with the last generation of economic thought, in which we have paid
a tremendous amount of attention to economic growth and develop-
ment, to cyclical fluctuations and to other dynamic and structural
changes in the economy. I consider that we economic statisticians are
a form of institutionalists-and we go back to Thorstein Veblen and
others who have always been very interested in structural changes.
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Our national income and product accounts document the changes with
respect to the changing proportion of various industries in the econ-
omy, of various occupations in the economy, changes in the relative
demand for different goods, and so on.

Now, let me hasten to say that I am the first to think that the na-
tional income and product accounts should be expanded and improved
to give more socioeconomic information. If I could put on my hat
as Chief Economist for the Department of Commerce a moment, let
me say that my boss, Elliott Richardson, is very interested in that,
and has asked the Bureau of Economic Analysis to look into the possi-
bility of further expanding the economic accounts in the way of in-
cluding imputations for services of housewives and other unpaid
household workers, the opportunity costs of students, the implicit
rental value of consumer capital, and many other things which would
help the accounts become more useful for analysis. But in the mean-
time private investigators like Professors Nordhaus and Tobin have
developed estimates of net economic welfare in which they tried to
take account of social costs, take accounts of changes in environmental
quality, in order to give us a better measure of what our economy has
done in welfare terms, although I think we can never pin it down
precisely into any one unitary welfare measure.

My final remark is that I think the issue that was raised also, I be-
lieve. by Ms. Henderson as to technological unemployment is really
a red herring. There is really no such thing as technological unem-
ployment, only technological displacement. Actually when I first ap-
peared before this committee about 15 years ago before you it was on
this subject and I pointed out that when technological advance acceler-
ates it usually is associated with more investment in new plants and
equipment, which through the multiplier effect gives us a faster rate of
increase in income. I had statistics showing that in such periods of more
rapid productivity gain unemployment rates are lower. When produc-
tivitv slows down you tend to get higher unemployment.

Of course, what we need are Government programs to aid in the re-
training and relocation of workers. We have it to a certain extent
under CETA, the Comprehensive Employment and Training Act of
1973, which had its origins in 1962 in the Manpower Development and
Training Act. I think Congress has been quite solicitous as to the
human costs of technological advance. Actually most of the adjust-
ments are made within firms that retrain workers and reassign them
as technology advances. But to the extent that workers are displaced,
obviously they alone should not pay the costs. We do have social pro-
grams that I hope will be expanded and improve. So I am not afraid
at all of more rapid technological advance.

And let me in conclusion say that whereas I propose incentives to
R. & D., I don't necessarily think these need be tax incentives. In re-
sponse to Mr. Rabinow, they could very well be subsidies or low in-
terest loans. I think the important thing is that we increase the spend-
ing on R. & D. faster than GNP gains, because economists have esti-
mated rates of return on R. & D. as being quite high. People like Yale
Brozen at the University of Chicago and Nestor Terleckyj here at the
National Planning Association, and others-and this has been sum-
inarized in an NSF report-conclude that the returns to R. & D. are
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higher than on plant and equipment, and others have concluded the
same thing about education. So I think that economists lend support
to the idea that we should, if we wish to get back to a higher produc-
tivity trend, devote more to these intangible investments.

That is enough for now. I could go in extenso, but I will stop.
Representative BOLLING. Mr. Renshaw.
Mr. RENSIIAW. I think Mr. Kendrick is right in suggesting that you

are going to have to consult other people. Both of us are locked into
a box, I suppose, on an historical basis. I arrived at my vision of an
end to economic progress more than 15 years ago. This vision should
be considered somewhat different from an end to technological prog-
ress. In going to the Moon we developed a lot of technology that was
new and innovative and necessary to get to the Moon, and which
certainly represented progress. The point is, it didn't have much eco-
nomic spillover. you can apparently have a lot of technological prog-
ress without that necessarily being the kind of progress that has eco-
nomic value to be employed in the civilian sector.

With respect to who you should talk to, I would suggest as a start-
ing point that you obtain "Sustaining a Balance of Expansion," which
was published by your own Congressional Budget Office. It has a
section on the recent productivity slump, which everyone agrees has
occurred. There has actually been two or three slumps depending on
how you measure them. After 1966 there was a small slump, and an
even more pronounced slump from 1969-70. We had some recovery
through 1973, and then another slump.

People who have studied the slump as far as I can tell-and I am
not so familiar with Denison's calculations which are probably more
elaborate than most-are coming to the conclusion that you can't ex-
plain the recent slump entirely on the basis of factors which are of a
temporary nature. There is recognition, for example, that we have
had changes in the composition of the labor force toward more teen-
agers who aren't as accustomed to working. This may have cut down
productivity at various times. And of course with the baby boom over,
there is hope that there will be some snapping back there.

However, one ought to recognize that we have been moving in the
direction of proportionally more women. This trend may continue for
sometime. To the extent that they are less productive and work part
time and intermittently, that could lower productivity in the future as
well as the present.

Representative BOLLING. Before I go to Ms. Henderson, let me ask
a long question, which perhaps doesn't require a terribly long answer,
that directly relates to this discussion.

In the early part of the century the major advances in technology
seemed to be largely found in manufacturing. And your comment on
the limits of the speed scale and energy efficienev of industrial ma-
chinery are very well informed and interpretive. But I am intrigued
at Mr. Coates' statement that one-half of the labor force is now in-
volved in information handling, technicians, bureaucrats, data proc-
essing, and so on. He also emphasizes that the continuing revolution in
computers and telecommunications promises very large future op-
portunities to boost productivity in this broad field. Isn't it true that
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the possibilities here have hardly been scratched; that although we
have developed huge machines to substitute for physical labor, we are
just beginning to develop technology to ease the labor of the mind?
I just wonder if you thought that had some significance?

Mr. RENSHAW. We should take one specific example like the check-
less society. People have been speculating about it for a long period
of time. We do have the technology to make a transfer of funds in-
staneously to pay bills. There is a problem, however, in keeping track
of how much money you have on balance so that you don't over spend.
For that reason you almost have to have duplicate records. Moreover,
with respect to some of this information it is more costly to put on
cards and get it into the computer than to process it in the ordinary
fashion. So there really haven't been the spectacular gains and benefits
that one might imagine. At various times in recent years people
have actually tended to hold proportionately more cash and there have
even been sug-gestions that people who pay cash for goods ought to
get a discount, because there is less recordkeeping, computing and
processing-costs involved. A lot of new technological possibilities have
been opened up, but in my judgment they probably aren't going to
have nearly as big an impact on productivity as the harnessing of
horsepo-wer in manufacturing. *We still have a mushrooming growth
of demand for secretaries in spite of computers and improved type
writers. I believe this does represent a basic difference in the potential
for productivity growth in the service sector versus the manufacturing.

Moreover, it should be stressed-and this is one factor that Mr.
Kendrick notes in his paper but doesn't emphasize-that in the past as
we have moved millions of people out of low productive jobs in agri-
culture, that has boosted our growth rate for output per person-hour
by as much as 0.3 percentage points per year. In the future, if we con-
tinue to move people out of agriculture as we have in the past, within
15 years we would have no farmers. That doesn't strike me as being
too plausible. As a matter of fact, most analysts are not optimistic that
there is going to be much further improvement in productivity as a
result of a transfer of workers from low productive jobs to high pro-
ductivity employment. That means that we have lost three-tenths of
a percentage point of long-term improvement. And this would have
to be made up by some new or otherwise unexploited avenue of tech-
nical progress if productivity were to fully recover from the recent
slump.

Representative BOLLING. Ms. Henderson.
MIS. HENDERSON. I would just like to respond to Mr. Kendrick. I

hardly know how to respond. I would suggest that if he would read
some of my papers maybe that would be easier for him to understand
where I am coming from than a debate of this sort where there is far
too little time to go into this. But I would say that I disagree with prac-
tically all of the terms he uses. I think he uses extraordinarily sim-
plistic definitions. as most economists do.

Economics is reallv politics in disguise. I think that it is useful for
us to look at the difference between Mr. Kendrick's view and Mr.
Renshaw's. One of the aspects of the limits of g-rowth debate is that
it is merelv resource politics. In other words, if one happens to be a
heavy resource-using corporation, or country, nation, state, then it
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would behoove one to commission a great many think tanks to produce
a blitzkrieg of computer printouts, which would say that everything
is all right, don't worry about it. And the fact that we are first in line
at the resource trough needn't worry you people who are backed up
in the queue behind us.

On the other hand, if you have very little hope of ever being dealt
into the system, you may be less sanguine, and you may start raising
the alarm the way the Third World nations are doing at the moment.

For example, this slump in productivity that we are all talking
about, first of all I was amazed to see productivity measured by com-
pensation. And of course the compensation, the wages that people
earn, is not really a very good measure of their productivity. It may
be their relative power in the marketplace, or it may be their relative
hunger, their relative need to take any kind of a job, however low the
wages are.

The assertion that there is no such thing as structural, technology-
related unemployment is astonishing, particularly since we see how
even the unemployment statistics are being called into question
themselves.

I think that the special problem areas, even in regions of the econ-
omy of the country, where unemployment in some States is still at
13 percent-and I heard Hubert Humphrey talking about this on a
platform a few months ago-and how was it that this all averaged out
to 7 percent, whereas in the places that he went the specific figures in
these States were up in the double digit range. And of course the glib
sort of dismissing of the problem of structural unemployment as sim-
ply being able to be taken care of by retraining programs, and this
kind of thing, assumes that the economy is capable of providing
enough jobs for everybody. A very interesting thing to me is the
acknowledgement now of the structural nature of both inflation and
unemployment-which I know and I agree that Professor Kenrick,
has been studied in the ivory towers of academe-but I was talking
about the economic policy debate, as it goes on at this time. And I
think you will agree that there is a great difference between the kind
of economic studies that go on behind the walls of academe and never
get into the larger society, and the kind of economic debate that is
normally conducted.

And I think also one of the most serious problems that we have is
that external effects are still more or less treated as an aberration. And
what I am trying to say is that the external effects that we are now
experiencing in this kind of economy are themselves becoming struc-
tural. And I think if one wanted to one could also do a model of the so-
cial costs in the economy and almost plug them back into the areas
of the private sector which are generating them. It would be sort. of a
mirror image of the GNP. And I think that sooner or later we are
going to have to start doing that.

And basically I think that Mr. Kendrick is simply making a case
for the traditional business view of the private sector of the economy
being the golden goose. And this implies that this private sector
golden: goose creates all the wealth-all the golden eggs, and then
some of it gets transferred to the public sector, and pushed around to
the "unproductive" and used for social projects and one thing or
another.



2,31

And I think that what people are beginning to wonder now is that
we have noticed that the golden goose has been on a life support sys-
tem ever since the Employment Act of 1946. It has had to be pumped
up with adrenalin, or macroeconomic management tools. And we have
also noticed that although this golden goose is still excreting, that it
may not always be laying golden eggs.

And the other thing that I think we are beginning to worry about
is that this golden goose demands a richer and richer diet of tax sub-
sidies, and is asking the public to absorb more and more of the risks
and costs. And yet the golden goose demands that the profits remain
and the decisionmaking also remain in private hands. And I think
that this is the old model. And it probably did hold true, but I think
we now have to look at that model again and see whether that golden
goose isn't something very different.

Representative BOLLING. I am not going to pursue this particular
line, because I can tell you where it is going. But my discipline before
I was rudely interrupted by World War II was history. My only
comment on the golden goose is that it was rather better fed in the
19th century by Government than it is even now. And I don't disagree
that the Employment Act has some beneficial effect on the golden
goose. But I am terribly tempted to ask-but I won't-what your def-
inition of politics is.

But I see someone who would like to get involved.
Mr. RABINOW. Several comments. One can't help but believe, first

of all, that flying to the Moon, for example, will produce useful future
results. I suggest that it is too early. If Einstein had said in 1905 that
he has a new theory of matter, that he had determined that light bent
toward the Sun during an eclipse, he would have had trouble in ex-
plaining that it was of any use to anybody. And at that time it was
of no use to anybody but the scientists. But it has changed the world
considerably.

If one came here and said that we should study black holes in space
and we suggested it to the OMB that we need several millions of dol-
lars to do this, I don't think they would want to support it.

We should ask, what do we get for our scientific funds? And I
think we will get useful results from going to the Moon. But what
they will be I don't know. When we came out with the printed circuits
for proximity fuses during World War II no one could tell what they
would be used for. But now they are universally used.

The work on atomic physics has produced work on atomic energy.
I was interested in Ms. Henderson's remarks about the golden goose.

Apparently she said that a pure capitalist society doesn't make much
sense, except that the alternatives are rather bad. Perhaps it is not a
very good system, but the other systems are so much worse. The Rus-
sian system plans all the time, and it stinks. Now, obviously the prob-
lem is, how much planning should we do? I agree that you cannot leave
society to the business firms. They will throw people out of work if
they can. They don't care about it, because it is not their business to
worry about it. The question is Who does? When we automated equip-
ment in the post office I was asked, doesn't my conscience bother me?
I said, I do that on my own time after 5 o'clock.

I don't think it is as much of a problem as Ms. Henderson implies.
You have alternatives. You don't have to substitute machines for



232

human beings, you don't have to throw people temporarily out of
work who are doing that particular work. You have the alternative
of doing everything inefficiently. And because I have lived in Siberia
where everything is done by hand, I don't think it would be a very
good idea.

Ms. HENDERSON. That depends on the definition of inefficiency.
Mir. RABINOW. I don't care what definition you use. Human labor

to pull water out of wells is not a very good system. The whole world
would like to live like the United States. Apparently people think it
is better to have a pump and attack the unemployment problems
separately.

I don't think that the unemployment problem cannot be solved. I
think the Government is lax in not doing the kind of thing that should
be done to employ 7 million people. People say, what can you do?

II say, there are many things you can do such as save the environment,
many other things.

I agree that the capitalist system has problems. It isn't a free capi-
talistic society, and hasn't been for a 100 years. I think the golden
goose should be watched closely as to the kind of eggs it lays and where
it lays them.

I think the competition with various countries is very severe now.
They are competing with us. I watch technology carefully by reading
the patent decisions. I am dismayed that many of our inventions
have been preempted. My wife, sitting in the back, once said to me
what do you care if Japan gets rich? My answer is, I don't care if
Japan gets rich, but I don't want to be poor.

I also think that if there were no war, we wouldn't have to sit here
and debate this issue. What difference does it make where in the world
stuff is produced? The fact is that there may be wars, and we have
to keep up to a certain level of technology to defend ourselves. Our
technology is slipping in many cases. If a war breaks out tomorrow
and if it is not a nuclear war, and it does last for some time, we are
not well prepared in many fields, and we will be very badly off.

Representative BOLLING. Mr. Rosenberg.
Mr. ROSENBERG. I would like to say a bit about the kind of general

point of view which is underlying a lot of this discussion. There seems
to be a lot of impatience with the way this system presently works,
and a notion that somehow or other we can be much more efficient if
we simply planned things better. Planning of course is a good word,
we are supposed to speak in favor of it. Yet there are certain things
that are by their nature just very difficult to plan. By the way, I must
at least throw out a cautionary note to Mr. Coates and some of the
technology assessment work. He sent a shiver down my spine when
he referred to one of the things off in the future as a possibility of
setting off small earthquakes to prevent large ones. In fact, he called
it the saving of San Francisco. Well, I live 40 miles south of San
Francisco, and I think he may be regarding me as somewhat expend-
able. My house is literally on the San Andreas Fault, which runs some-
where between my kitchen and living room. Even a small earthquake
will hurt me.

Representative BOLLING. Would you rather take a chance with na-
ture than planning?
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Mr. ROSEN-BERG. I would prefer taking my chance with nature rather

than what he regards as a small earthquake.
Representative BOLLING. He will have a chance to come back.

NMr. ROSEN-BErG. The question that bothers me, I am not opposed to

planning, and I certainly don't want to sound complacent, but reading

history makes me verv humble about our capacity to plan intelligently

for the future where technological matters are concerned. I am ter-

ribly jimpressed with how time and time again we failed, completely

failed to assess, for example, the potential economic importance or

usefuilness of something because those inventions interact with larger

social systems, which are extremely complex, and therefore extremely

difficult often to anticipate in a well ordered and systematic and well

planned way.
Thomas Edison-who after all was a great inventor-when he in-

vented the technique for recording sound, his biographer reports that

Edison thought that the usefulness of that device would be largely

confined to recording the wishes of elderly men on their deathbeds.

When the radio was first developed its use was thought confined to

places which were inaccessible by direct wire, to ships at sea and other

places which were inaccessible by the standard wiring techniques of

the day. And similarly with respect to the automobile. If we were sit-

ting around here in 1905 trying to plan the new society in terms of how

it will absorb the automobile, I just wonder how skillful we would

have been at anticipating the myriad of ways in which the automobile

has changed our lives and our society.
Basically I am simply saying that I am very skeptical of our

capacity to plan the future intelligently.
Representative BoiLING. Mr. Coates.

Mr. COATES. I am tempted to say I disagreed with both Mr. Kendrick

and Mr. Renshaw. As I see it they were really talking in the same con-

ceptual framework, and that the differences that they expressed are

essentially trival. While the sense of their differences may point in dif-

ferent directions, I find two fundamental defects which force them

into the same category. They both overlook two crucial things in our

world. First, there are fundamental defects in the measures that we

bring to economic analysis. Really, there is something wrong with a

system that counts cleaning up the garbage as a benefit, and doesn't

quite know how to count avoiding the garbage in the first place as a

social cost. There is something wrong with an accounting system that

counts as a benefit having to travel an hour a day in an automobile

through a congested city to get to work, but doesn't know how to

count the benefits of traveling 15 minutes on a bicycle and being able

to have lunch at home.
The present metrics wvere appropriate during a period of industrial-

ization, when they reflected accurately the sound view of 40 to 50

years ago, that increased productivity will have enormous spillover

benefits. In our world there is something wrong with these measures.

They are no longer measuring progress quite as fully. The more

fundamental difficulty I see with both of their positions is that neither

of them have a cogent sense of the future. I sense that neither of them

has an image of what the future could be like, much less an image of
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what the future ought to be like. As I see it the only way one can
get an image of the future 30 or 40 years ahead of us is to begin to
take a structural look at what the forces are now in action, and where
they could drive us. From that, one can see the enormous number and
range of choices open to the Government. For example, neither one of
them have chosen to address the implications of the central change of
the work force toward an information manipulation work force. They
have not addressed the implications of that in conjunction with
women's entry into the labor force, and the probable associated effects
of land use planning. They do not seem to be aware of the cornucopia
of benefits likely to come from biomedical developments. The pos-
sibility of manipulating people, not just the things that people inter-
act with, puts us right on the brink of a new human technology.

I find a very strong note of antiintellectualism, running through the
discussions by the three economists as well by Mr. Rabinow in terms
of, how we possibly can come to grips with the future. How can one
possibly say anything that isn't either useless or frightening? The ex-
amples that were just cited about the automobile, about Thomas
Edison, and so on, are ancient history. Since World War II, particu-
larly in the last 10 years, we have developed institutions, skilled people,
techniques for beginning to anticipate and forecast the future. We
have developed sets of tools that literally didn't exist 50 or 60 or 70
years ago. So when one talks about, can we anticipate the future, and
bring in these ancient examples of the failure to look ahead, that is
about as irrelevant as one can get.

Let me give you the other side, the positive side of the story. There
are now underway a substantial number of studies which are attempt-
ing to look to the future. It seems to me that there is a substantial con-
fusion in the discussion between predications and forecasts. Predic-
tion is the estimation that some specific event will happen with some
probability. Serious futurists forecast. They look at what might hap-
pen, the full spectrum of alternatives and attempt to feed back to the
decisionmaker what the implications of those possibilities are. So the
emphasis is not on getting it right as identifying a most probable
future. The emphasis is on getting a sense of the future that usefully
reflects back on decisionmaking. If one sees the study of the future in
those terms, it undercuts much of the "it can't be done", "it is of no
value", "it is frightening" sort of thing.

Let me finish with one last point. And that is in terms of the spe-
cific example of earthquake control. I don't think there can be much
doubt that geophysics is moving in the direction where we will have
the capability to influence earthquakes. The public discussion, it seems
to me, should be couched in terms of what would be useful to do with
that growing knowledge, to what extent that knowledge should be
encouraged, and how might it be institutionalized. It may well turn
out that it isn't practical or useful to induce earthquakes. It might be
that the social costs are great. But one can't preclude the possibility
inducing earthquakes being useful on the basis of an offhand remark.
It has to be the subject of a comprehensive, extended continuing ex-
amination. And avoid that examination could be a social disaster.

Representative BOLLING. I will recognize Mr. Rabinow and Mr.
Kendrick. And then I think we will have to close up.
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Mr. RABINOW. First of all, Mr. Coates, I think you have confused
precision with accuracy. I have read your paper. You made the point
about studies and more information collection and so on. When I
came to the Bureau of Standards in 1938 I was told that precision
was a different thing from accuracy, precision is making a lot of meas-
urements, and getting 65 decimal points and still not having an ac-
curate answer. I could give you illustrations, but I will skip it. The
fact is that you put too much faith in measurements and thinking if
you collect more and more information somehow or another that will
give you a better handle on the future. I may agree with you that it
may be necessary to make small earthquakes to stop big ones.

I also agree with Mr. Rosenberg that I would rather not have the
San Andreas Fault in the middle of my kitchen. I think I would
take a chance on the ignorance of the subject. But I object to this busi-
ness that if you only study a great deal, therefore you can give some
useful information to the future. I think the future cannot be studied.
And I object to the statement that one has no right to look at the pre-
dictions of the past, because the past experience in the prediction don't
mean anything. That is nonsense. When I went to college if somebody
came to me and told me that someday I will fly to London with 450
people aboard and there will be three movies and there will be dinner
and breakfast and that I will stay overnight and I will come back
the next day, and I shall do it at the speed of sound, and I will be
too bored to look out of the window, because there will be nothing
to see, so that I will take an aisle seat-if anybody had told me I would
be doing that I would have told him he was crazy. But I have done
it several times. I think it is important to look back in history to see
what we would have done if we had had your office making studies for
us in 1930 or 1940. Would you have predicted the rise of nuclear
energy, or travel to the moon, or of the airplane as we know it today,
or the communications industry, or the banking business that we have
today, or the credit sales or any of the other stuff It is very important
to look back at that and say, how smart were we then? We were just as
smart then as we are today.

We haven't changed our intelligence. I think today we have to be
very humble when we try to predict 20 or 30 years into the future
and say, no, if we had only had more information, and collected more
data, and analyzed it carefully, somehow we will be wiser. We are not
any wiser. I agree with Mr. Rosenberg that one should be very care-
ful when we attempt to predict the future.

Representative BOLTING. Mr. Kendrick.
Mr. KENDRICK. Just a few brief comments on the remarks by Ms.

Henderson and Mr. Coates.
Let me say that much of economics is analytical in nature. Now,

it is true that to be relevant we have to analyze particular economies
in particular institutional frameworks. This doesn't necessarily mean
that we approve of all aspects of the institutions which are in the
economies we are analyzing, although I personally think our enter-
prise system is a rather efficient instrument for producing the goods
and services that people want. But I might call attention to the fact
that in my study on page 18 I suggest that it would be desirable if
Congress creates an instrumentality in Government for more specific
long-range projection and, within limits, long-range planning, which

91-492-77-16
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I think would be desirable, although I am not endorsing the Hum-
phrey-Hawkins bill. But I do think that in addition to the Council of

Economic Advisers we need a group that will be more concerned with
the long-run developments in economy, since the Council's efforts are

directed mainly toward the short run and recommendations for trying
to maintain relatively full employment.

In that connection let me say that I agree with the remarks that
have been made here that returning to relatively full employment will

certainly help productivity and technological progress. I would say
that if we get back to that point we will see that much of the so-

called structural unemployment is going to evaporate, that at a suf-
ficiently high level of demand private firms will employ an lot of
people that we might have called structurally unemployed and will
pay them, retrain them or relocate them themselves. And for those
who can't be so accommodated through the private economy, I think
that it is a social responsibility to provide the retraining or even em-
ployment if necessary.

With respect to the matter of measurement of output, I pointed out
that national income accountants are trying to further elaborate and
improve our measures. However, I should point out that overcoming
"ilith" or offsetting a negative, is not a nonproductive activity. Much
of what we do involves removing something that we consider undesir-
able. Even eating is in order to get over hunger pangs. But in the proc-
ess there is a positive pleasurable component to it. But much of what
we do is to offset negatives. And I don't think we can say that that
is not productive. But I do think that we need to work further on our

measures of production, which we are doing.
As far as the charge that Professors Renshaw and I are somehow

myopic by not trying to visualize what the future ought to be like, let
me say that one reason that I don't try to paint a picture of what the

future ought to be is that I am an old-fashioned liberal who believes
in the freedom of choice of individuals. I would hope that in the fu-
ture we will have a society which will try to help individuals realize
their own goals. and certainly those individual goals are going to
gradually change over time with new generations, and there will be
new aspirations. But I think the most important thing is that we main-
tain a siciety with Government providing a framework for individuals
basically to seek what they themselves want.

Representative BOLLING. Air. Kendrick. I regret that I am going to
have to exercise the prerogative of the Chair. I am cutting off every-
body, including you, because I have another engagement. I apologize
for doing it.

Mr. RENDRICKi. That was a good place to stop.
Representative BOLINO-G. But I would like to make a very brief com-

ment. We structured the conflict on purpose. I suppose I am most
responsible for doing it that way. That was the sense in which the use
of a considerable amount of paper was a success, because in this panel
we got some disagreement and we got some rather well articulated ex-
pressions.

I think that one of the things that bothers me as a politician who
was initially trained in archeology and anthropology before I moved
to the short range of history, is that I am rather more aware than some
that the future means entirely different things to a great many people.
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A large number of the people that I represent do not have any view
of the future beyond a very simple thing. They would like for the
first time in their whole lives to have some prospects of having a job.
That vision of the future is terribly simple. Probably not as edifytingf
as the view of a variety of other people that I also admire and respect
who live in a different part of town whose view is that there should
reallv be no regyard for that particular gorup, but that the environ-
ment ought to be kept perfect for them. Now. those are two different
visions of the future, neither one of which is in any way complete. It
doesn't in any way suggest not only that we should look back, but that
we should also look forward and try to master our environment as best
we can. It also means that the politician's problem gets a little bit more
complicated as time goes past. Anything that benefits us as repre-
sentatives of all those different points of view, of having a better
notion as to what we ought to do next, is helpful. All of you have been
helpful in that respect today. And we thank you.

And with that the hearing is over.
We will meet tomorrow.
*We may submit some questions to you in writing here, and we hope

you will feel disposed to respond.
[Whereupon, at 12:45 p.m., the committee recessed, to reconvene

at 10 a.m., Friday, November 19, 1976.]
[The following questions and answers were subsequently supplied

for the record:]

RESPONSE OF JOHN W. KENDRICK TO ADDITIONAL WRITTEN QUESTIONS POSED
BY THE COMMITTEE

CONGRESS OF THE UNITED STATES,
JOINT ECONOMIC COMMITTEE,

Washington, D.C., November 19, 1976.
Prof. JOHN W. KENDRICK,
Chief Economist, Department of Commerce,
Washington, D.C.

DEAR PROFESSOR KENDRICK: On behalf of the Joint Economic Committee, I want
to thank you for your very helpful testimony at our recent hearings examining
issues related to U.S. economic growth over the next decade. Both your prepared
statement and your comments in the discussion period served as an important
supplement to your paper. All this material will be of considerable value to the
Committee in the coming weeks as it prepares its report on future U.S. economic
growth prospects.

At the hearing, your were asked by Congressman Boiling if you would be will-
ing to answer further questions in writing. We would appreciate your cooperation
in providing written answers to the questions appended to this letter.

The Committee would like to receive this information as soon as possible so
that it may be used in the drafting of its report as well as being included in the
hearing record. A full set of the hearings will be sent to you as soon as they
have been published.

Thank you and best wishes.
Sincerely,

JOHN R. STARK,
Eweeutive Director.

Enclosure.

FOLLOWUP QUESTIONS FOB NOVEMBER 18 HEARING

(1) One often hears the argument that the lower rate of investment in the
U.S. contributes to our diminishing superiority in productivity. It there merit to
this?

(2) There are three factors which have often been cited as forces or trends
that may tend to restrict productivity gain. Could you indicate whether you
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basically agree or disagree that these have retarded, or will retard, productivity
advances: changes in the composition of the labor force (more teenagers and
women); dramatic advances in agricultural production no longer occuring;
increased expenditures for pollution control.

(3) Will future increases in productivity depend on the speed with which costs
of energy, materials and pollution are high relative to the value of the output
to where this relationship is low?

(4) Is there a federal role in improving productivity? If so, what is of first
priority ?

(5) Is defining productivity primarily in terms of labor productivity outdated,
especially in light of the argument that labor now appears to be in relatively
abundant supply and there is a comparative shortage of such things as capital,
energy and non-renewable resources?

(6) Will it be necessary to rely on high technological products and services
for a new wave of economic growth? What technologies are already on the horizon
which might provide the major forces of economic growth for the next decade?

(7) Will acceleration of technological advances require substantial increases
in private industry R & D expenditures? What can the federal government do to
stimulate technological progress as a spur to future economic growth?

(8) Professor Renshaw makes the rather challenging statement that 'as we
near the limits of technological progress, it will not be possible to increase one
kind of productivity without a sacrifice of some other kind of productivity." Do
you agree with this?

(9) Another particularly critical charge Professor Renshaw makes is that "the
evidence would strongly suggest that it is becoming far more difficult to invent
new products and discover new productive processes that are unambiguously
superior to existing products and production techniques." What are your obser-
vations on this statement?

(10) In your paper, you state that the basic forces in the economy that condi-
tion productivity growth are more favorable now than those prevailing during
the preceding decades of relatively strong productivity advance, 1946-1966. These
basic forces are "the human factor and the legal and institutional framework of
the economy. Aren't these types of factors peculiar ones for an economist to cite
as they can't be easily measured and they are subject to rapid and highly un-
certain change? Could you expand a bit on this point?

(11) You mention in your paper that a productivity payoff from antipollution,
health and safety, and energy conservation programs will emerge? What do you
mean by this and when may we expect this payoff?

(12) Do you agree with Professor Renshaw when he states that "the most
effective way to increase productivity in the next year or two will be to adopt
those fiscal, monetary, price and wage measures that are likely to be the most
effective at reducing unemployment."?

(13) Professor Rosenberg expresses the opinion in regard to technological
innovation that government "can contribute more by providing a suitable environ-
ment for the operation of market incentives than by specific measures -to aid
particular industries or interest groups." Air. Coates, on the other hand, calls for
a much more activist role for government, citing four major areas that govern-
ment should be involved with in guiding what he terms the "socially effective
interplay of the basic variables: land, labor, capital, resource availability and
knowledge." Which of these views on government's role in technological change
do you subscribe to?

RESPONSE OF JORN W. KENDRICK

(1) Yes; since fixed investment is a carrier of technological progress, the
rate of investment affects the rate of technological change. It also affects the
average age, and therefore the efficiency, of structures and equipment. Also since
changes in outpat per hour are related to changes in real capital per hour, a
faster rate of growth of the latter affects the rate of productivity advance.

(2) With respect to the three factors cited:
(a) Changes in labor force mix were a significant factor reducing the

growth of output per hour during the past decade. During the coming
decade this factor will be working in the opposite direction since the pro-
portion of youth in the labor force will be declining.

(b) The reduced rate of shift of workers from agriculture to nonagri-
cultural industries will tend to dampen the rate of increase in output per
hour.
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(c) Increased expenditures for pollution control tend to lower the rate
of increase in productivity as measured, since these expenditures increase
real costs and inputs, but not output as measured. If the benefts of environ-
mental protection programs could be measured, it is possible that they would
not impact unfavorably on productivity.

(3 Since the degree of resource mobility affects productivity growth, obviously
the speed of economic adjustments to high and rising energy prices will be a
factor in future productivity change.

(4) The Federal Government obviously has a central role in improving
productivity in its own house, through appropriate cost-saving innovations and
investments, improved management techniques, etc. But beyond that the Federal
Government affects productivity in the private sector through fiscal policy,
by the types of taxation, and by the types of expenditures (some of which are
productivity-enhancing tangible and intangible investments).

First priority should be given by the Federal Government to establishing the
organizations and mechanisms for reviewing the productivity impacts of existing
and proposed measures, and recommending policies to promote productivity.
Possibly, the National Center for Productivity and the Quality of Working Life,
an expanded Council of Economic Advisers, or some new agency could fill this
need. With respect to specific programs, I would give priority to the formulation
of a dynamic science and technology policy, discussed under point seven.

(5) Output per hour and other partial productivity ratios are useful for
measuring economies achieved in the use of particular inputs per unit of output.
But in my own work over the past 25 years I have argued in favor of total
productivity measures relating output to a weighted average of all associated
inputs-labor, produced capital goods, and natural resources, with resources
broken down between energy and other materials. The total productivity
measures indicate the net saving of resource inputs per unit of output, and thus
the increase in productive efficiency. The partial productivity ratios additionally
indicate the effects of inter-factor substitutions.
. (6) Since cost reducing technologies advance is the main factor behind in-
creasing productivity in the long run, and productivity advance is the chief
element in economic growth, obviously an expansion of high technology products,
processes and services is vital to strong economic growth. Not being an engineer,
I will leave to others a catalogue of technologies on the horizon which will
undergrid productivity advance for the next decade. But I will note that the
many small refinements and improvements made on major technological innova-
tions are as important to productivity advance as the major inventions are over
intermediate time periods.

(7) Acceleration of technological and productivity advance will require sub-
stantial increases in private industry R. & D. expenditures, not only absolutely
but at least proportionately to GNP. There has been the drop in the ratio of
R. & D. to GNP during the last decade that was an important explanation for
the slowdown in productivity advance. If the decline in the ratio is not only
halted but reversed, the prospects for faster productivity increase would be even
better.

A positive program for the Federal Government should be formulated as soon
as possible by the Science Adviser -to the President and his Office of Science
and Technology Policy, which was reestablished last August. The proposed pro-
gram will undoubtedly be broad and complex. However, I would think that
increases in Federal support for R. & D., plus tax incentives to stimulate private
R. & D. and tangible investment, would be part of the package.

(8) I do not agree that there are limits to either scientific knowledge or
technological progress that would be reached during the lifetime of human kind.
But resources are limited, so in order to increase one kind of productivity more
it may be necessary to increase another kind less-whether with respect to
productivity of particular inputs; industries, or sectors.

(9) I believe that the burden of proof is on Professor Renshaw to support
his statement. I see no reason why technological progress could not continue at
a reasonably seady trend-rate apart from cyclical variations. It should be re-
membered that the invention industry can be expanded at least in proportion to
overall economic growth.

(10) There is no reason why economists cannot venture informed judgments
about forces that may be difficult to measure. I would also not agree that the
legal and institutional framework of the economy is subject to rapid change,
although individual laws and institutions are. Actually, I was cohmparing the
coming decade with the past decade (rather than the 1946-1966 period) with
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respect to the forces cited in the question. With respect to the legal-institutional
framework, one improvement I foresee will be the absence of price controls. This
point was recently affirmed by President-elect Carter with respect to the next
four years, short of an emergency. I also think that the maze of regulatory rules
and practices which have grown up in recent years, will gradually be rationalized
in response of the sharp criticisms that have been voiced. I also see the creation
of the National Center for Productivity as an encouraging sign of increasing
concern with long-run productivity and production trends.

With respect to human resources I would hope the substantial progress towards
realization of equal rights for all help to release the productive and creative
energies of increasing proportions of the population. Projections of continued
increases in outlays for education, training, health, safety and mobility suggest
that the quality of human resources will continue to rise. Further, I think that
social attitudes have been gradually improving since the phasing out of the
Vietnam conflict. I hope that we will be able to quantify these forces more ade-
quately in future years through expansion and improvements of social indicators.

(11) I believe that the negative effect on productivity of the mandated social
programs mentioned in the question will be reduced as the required investments
can be integrated as parts of total systems of production, rather than as add-ons.
More importantly, the beneficial effects of an improved environment and greater
health and safety should have some positive productivity impact during the
decade 1976-1986 and beyond.

(12) During the next year or two, it is quite true that increasing rates of
utilization of capacity associated with further recovery up to the full employment
range will add a cyclical booster to the trend rate of productivity growth. But
for the long run, it is even more important in the next few years to adopt the
basic policies suggested in my paper to enhance technological progress and eco-
nomic efficiency.

(13) I do not think that the viewpoints of Messrs. Rosenberg and Coates are
necessarily mutually exclusive. Professor Rosenberg's view that government
must provide a suitable environment for the operation of market incentives is,
of course, basic. Nevertheless, in some areas such as space, oceanography and
energy, governmental programs may be necessary to accelerate progress. These
are the areas in which externalities, degree of risk, size of undertaking and
other factors may deter private enterprise from undertaking activities in pur-
suit of socially useful goals.

RESPONSE OF EDWARD F. RENSHAW TO ADDITIONAL WRITrEN QUESTIONS POSED
BY THE COM mIrrEE

CONGRESS OF THE UNITED STATES,
JOINT ECONOMIC COMMITTEE,

Washington, D.C., November 19,1976.
Prof. EDWARD F. RENSHAW,
Department of Economics,
State University of New York, Albany, N.Y.

DEAR PROFESSOR RENSHAW: On behalf of the Joint Economic Committee, I
want to thank you for your very helpful testimony at our recent hearings ex-
amining issues related to U.S. economic growth over the next decade. Both your
prepared statement and your comments in the discussion period served as an
important supplement to your paper. All this material will be of considerable
value to the Committee in the coming weeks as it prepares its report on future
U.S. economic growth prospects.

At the hearing, you were asked by Congressman Bolling if you would be
willing to answer further questions in writing. We would appreciate your coop-
eration in providing written answers to the questions appended to this letter.

The Committee would like to receive this information as soon as possible so
that it may be used in the drafting of its report as well as being included in the
hearing record. A full set of the hearings will be sent to you as soon as they
have been published.

Thank you and best wishes.
Sincerely,

JOHN R. STARK,
Executive Director.

Enclosure.
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FOLLOWUP QUESTIONS FOP NOVEMBER 18 HEAING

(1) One often hears the argument that the lower rate of investment in the

U.S. contributes to our diminishing superiority in productivity. Is there merit to

this?
(2) There are three factors which have often been cited as forces or trends

that may tend to restrict productivity gain. Could you indicate whether you

basically agree or disagree that these have retarded, or will retard, productivity

advances: changes in the composition of the labor force (more teenagers and

women); dramatic advances in agricultural production no longer occuring;

increased expenditures for pollution control.
(3) Will future increases in productivity depend on the speed with which costs

of energy, materials and pollution are high relative to the value of the output

to where this relationship is low?
(4) Is there a federal role in improving productivity? If so, what is of first

priority?
(5) Is defining productivity primarily in terms of labor productivity outdated,

especially in light of the argument that labor now appears to be in relatively

abundant supply and there is a comparative shortage of such things as capital,

energy and non-renewable resources?
(6) Will it be necessary to rely on high technological products and services

for a new wave of economic growth? What technologies are already on the hori-

zon which might provide the major forces of economic growth for the next

decade?
(7) Will acceleration of technological advances require substantial increases

in private industry R & D expenditures? What can the federal government do to

stimulate technological progress as a spur to future economic growth?

(8) Professor Rosenberg expresses the opinion in regard to technological in-

novation that government "can contribute more by providing a suitable environ-

ment for the operation of market incentives that by specific measures to aid

particular industries or interest groups." -Mr. Coates, on the other hand, calls for

a much more activist role for government, citing four major areas that govern-

ment should be involved with in guiding what he terms the "socially effective

interplay of the basic variables: land, labor, capital, resource availability and

knowledge." Which of these views on government's role in technological change

do you subscribe to?

REsPONSE OF EDWARD F. RENSHAW

(1) Has the lower rate of investment in the U.S. contributed to our diminishing

superiority in productivity?
Yes, but only to a very modest degree. The best answer to this question is

provided by Edward Denison in his paper on the contribution of capital to the

postwar growth of industrial countries. He estimates (p. 48) that an extra one

percent investment and saving rate would increase the national income growth

rate by .08 percent or less than one-tenth of a percentage point. This estimate

assumes a constant marginal product for additional investment. If the law of

diminishing returns is assumed to apply on balance, the net impact could be

even less, assuming that all resources are fully employed.
In a world where all resources are not fully employed, however, extra invest-

ment might be expected to have a sizable multiplier effect in the short run as

well as add slightly to the long run growth rate. Since the historical evidence

strongly supports the notion of a short run annual investment multiplier equal

to about 2.0, I believe there would be an extremely high payoff from new Fed-
eral policies to first stimulate a recovery of real capital investment, which is how

down about 20 percent from preceding highs in both the public and private sec-

tors, and then stabilize the growth of investment spending. Particular emphasis,

it seems to me, should be given to investments which will tend to conserve
energy.

(2) (a) Have changes in the composition of the labor force (more teenagers
and women) retarded the growth in productivity?

Yes, to some extent. Adjusting labor inputs for wage differences, however, leads

to little change in the overall slowdown of productivity growth. Calculations by

the Congressional Budget Office reported on page 52 of Sustaining A Balanced

Expansion (August 3, 1976) which incorporate wage differences in the estimates
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of productivity suggest that less than one-fifth of the decrease in the factor
productivity growth rate is due to changes in the composition of the labor force.
The percentage of teenagers in the work force will soon begin to decline owing
to a peaking out of the number of live births in 1957. The percentage of women
in the labor force, on the other hand, will probably continue to rise throughout
the next decade and perhaps offset any gains to be expected from fewer
teenagers.

(b) The impact of agriculture on overall productivity.
From 1947 to 1967 about half a percentage point of the average increase in

output per employed hour in the private economy can be explained by a shift of
labor out of agriculture into more productive nonagricultural employment. From
1967 to 1973, however, the shift only accounted for about 0.1 percentage point or
about one-thirtieth of the total annual rate of increase in output per hour (see
Alonthly Labor Review, June 1974, pp. 3-9 for calculations by Norsworthy and
Fulco). I would expect this shift effect to continue at a more modest rate of
somewhat less than 0.1 percentage point during the next decade.

Crop production per acre has been on a plateau since 1972. I would expect some
recovery in the growth of output per acre in the next decade as relatively less
marginal land is brought back into cultivation, but not at the very high rate of
2 percent per year which was experienced from 1963-72.

(c) The impact of pollution control expenditures. On pages 35-37 of my paper
on productivity I cite a number of reasons for supposing that the environmental
revolution may not have lowered overall productivity so far. Most economists,
including myself, are in general agreement that there will be a modest net reduc-
tion in the growth of productivity in the future, however, as pollution control
facilities, to an increasing extent, are placed in operation and utilize resources
that do not add directly to real output as presently measured.

(3) Will higher relative prices for energy and materials due to natural re-
source scarcity and the demand for a cleaner environment slow the growth of
productivity?

Natural resource scarcity is a comparatively new phenomenon as far as the
United States as a whole is concerned. I do not believe that it exerted a meas-
urably negative impact on the U. S. productivity growth rate prior to the oil
embargo of 1973. The wholesale price index for fuel and power has more than
doubled since 1972, however. This, combined with the recession of 1974-75,
has greatly moderated the growth of electric power and, by making higher op-
erating speeds less economical, may be partly responsible for both the produc-
tivity and real capital investment slump which has occurred since 1973. Both of
these problems can be overcome to some extent in the short run by emphasizing
home insulation and other types of investments which conserve energy.

If more emphasis is placed on energy conservation I do not believe that nat-
ural resource scarcity will have a powerfully negative impact on overall produc-
tivity until after 1985, when it becomes necessary to replace naturally occurring
gas and oil with capital intensive synthetic fuels and electricity. By the end of
this century, however, I would expect pollution and natural resource scarcity
to be serious enough to offset most, if not all, of the remaining gains to be ex-
pected from technological improvements.

(4) Is there a federal role in improving productivity? If so, what is of first
priority?

I believe that all of the economists on our panel were in agreement that the
first priority, at least in the short run, should be those monetary and fiscal
policies that are most likely to be effective at stimulating a fairly prompt return
to a condition of reasonably full employment since this will tend to boost pro-
ductivity directly and also create an environment that is more favorable to
the development and use of new capital goods that incorporate technological
advances. There are many other ways in which the Federal government might
be able to improve productivity in a modest sort of way. Each of these should be
carefully evaluated on its own merits, however, since partial productivity ratios
and even total factor productivity are not something that most economists
would choose to maximize. .

(5) Is defining productivity primarily in terms of labor productivity outdated?
I believe that more attention will be paid by economists to other kinds of pro-

ductivity such as the productivity of capital, energy and non-renewable resources
in the future. It might be noted that there has already been an effort to capitalize
educational investments and estimate the financial return on different amounts
of education. It should also be noted that there are some conceptual difficulties



243

in applying the capital concept to human investments and in determining an
appropriate depreciation rate for both human and nonhuman capital. There are
also serious problems of determining the relative worth of new knowledge, com-
pared to old, and of assessing the worth of capital goods with different life ex-
pectancies. The many serious difficulties that are encountered in measuring cap-
ital stocks lead me to doubt whether there will be a popular swing away from
partial indicators of factor productivity, such as labor productivity, to broader in-
dexes of total factor productivity. Our more immediate economic problem is not
just a surplus of labor but a surplus of unused industrial capacity and energy
conserving appliances and investment goods that are not being purchased to a
socially desirable extent.

(6) Can high technological products and services be relied on for a new wave
of economic growth?

As far as consumer goods are concerned I don't believe that there is a sizable
backlog of new high technology products and services that can be relied upon
to produce a new wave of economic growth or insure a favorable balance of
trade. Higher energy prices have already shot down some of the newer, faster,
and fancier technologies which were on the horizon for this decade, such as the
supersonic transport. Since it will be several years before American automobile
manufacturers are able to shift gears and develop the newer, lighter and more
efficient vehicles that will be required in the long run, one can easily image an
economic hiatus while technological resources are shifted in the direction of
more appropriate horizons.

In the case of new technologies that grapple directly with the problem of
natural resource scarcity it is important to realize that such promising innova-
tions as fuel cells, solar cells, breeder reactors, synthetic fuels, and fusion
reactors still have a long way to go to become fully competitive with naturally
occuring fossil fuels at present prices. There could be a great deal of technological
progress in these areas, in other words, without a noticable impact on economic
activity in the next decade. In the areas of agricultural and human health,
scientists are going to have to work very hard to develop substitutes for wonder
drugs and pesticides that have been rendered less effective as a result of a
build-up of immunity on the part of some harmful bacteria and insects. When
Federal R & D is viewed from this perspective it seems clear that the promise
of new technology is not so much the prospect of a new wave of economic growth
but the preservation of the affluent society.

(7) What should the Federal government do to stimulate technological progress
in the private sector?

While it might be appropriate for the Federal government to provide industry
with financial grants and special subsidies to develop new technologies which
conserve natural resources, reduce the social cost of pollution or, in other ways
reduce the undesirable side effects of existing technologies, I would be inclined
to oppose tax credits and R & D subsidies of a general character for not all
R and D can be considered socially desirable. On an historical basis, at least,
much R and D has been devoted to the development of new products and energy
converters which have added to pollution and hastened the depletion of some
of our natural resources. This could very well continue to be the case if cost
sharing on the part of government is not limited to projects which promise more
in the way of long run social benefits.

(8) Professor Rosenberg expresses the opinion in regard to technological
innovation that government "can contribute more by providing a suitable
environment for the operation of market incentives than by specific measures to
aid particular industries or interest groups." Mr. Coates, on the other hand,
calls for a much more activist role for government, citing four major areas that.
government should be involved with In guiding what he terms the "socially
.ffective interplay of the basic variables: land, labor, capital, resource avail-
ability and knowledge." Which of these views on government's role in tech-
nological change do you subscribe to?

Government clearly has an important role in the financing of basic research.
Where social costs are involved, or where important inputs such as domestically
produced oil and gas are under priced in relation to imported fuel, it is not
enough to subsidize new technology. To insure a social optimum, government
must either impose pollution taxes and an offsetting excise tax on old domestic
oil and gas, or regulate consumption by setting stringent environmental and
energy consumption standards.

The economics profession (including Professor Rosenberg) has a strong pref-
erence for free markets and effluent taxes became regulation tends to be costly
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and because free markets tend to be much more efficient at maximizing social
welfare, if income is fairly distributed, than non price rationing mechanisms.
In a world where pollution is difficult and costly to measure and where income
may not be distributed in a fair and reasonable manner, I believe there may be
a stronger case for regulatory standards than is commonly supposed by econo-
mists. It seems clear, however, that part of the productivity slump in recent
years may be the result of over regulation of private industry by government.
How to draw the line between a free market solution to social problems and
a more activist role for the Federal government is a difficult matter which should
be decided on a case by case basis, in my opinion, rather than on the basis ot
economic or political ideology.

(9) Is it realistic to suppose that real GNP can increase at an average annual
rate of six percent per year during President elect Carter's first term in office?

No. Revised estimates of the average annual percentage change in real GNP
published in the October 1976 Survey of Current Business, p. 27, show that six
percent growth rates were only attainable in the last two and one-half decades
during years following a serious recession such as 1955, 1959 and hopefully 1976.
One does not need to believe that there has been a productivity slump of an
enduring nature to question the realism of a six percent growth rate for the
period 1976-S0.

(10) Output per hour for all persons employed in the private economy only
increased by about one percent per year from 1973-76. Do you believe that there
will be some improvement in the growth of labor productivity in the next decade?

Yes. I am only about half as optimistic about the next decade as Professor
Kendrick, however. My guess is that the growth in output per hour will turn
out to be much closer to 1.5 percent than the 3.0 percent or more than Professor
Kendrick believes might be possible under appropriate government policy. This
conclusion is based partly on observable limits to the speed, scale and efficiency
with which inanimate energy can be converted to useful working effects. It
should also be noted that resource shifts from low to high productivity industries,
which may have added half a percentage point or more to the overall productivity
growth rate in the first two decades following World War II, will not be con-
tributing importantly to productivity advance and may on balance have a
negative influence in the next decade. Natural resource scarcity and the operation
of pollution control equipment by private industry can also be expected to have
a negative effect on productivity.

RESPONSE OF JOSEPH F. COATES TO ADDITIONAL WRITTEN QUESTIONS POSED BY THE
COMMITTEE

CONGRESS OF THE UNITED STATES,
JOINT EcONOMIc COMMITTEE,

Washington, D.C., November 19, 1976.
Mr. JOSEPH F. COATES,
Office of Technology Assessment,
Washington, D.C.

DEAR ME. COATES: On behalf of the Joint Economic Committee, I want to thank
you for your very helpful testimony at our recent hearings examining issues
related to U.S. economic growth over the next decade. Both your prepared state-
ment and your comments in the discussion period served as an important supple-
ment to your paper. All this material will be of considerable value to the
Committee in the coming weeks as it prepares its report on future U.S. economic
growth prospects.

At the hearing, you were asked by Congressman Bolling if you would be will-
ing to answer further questions in writing. We would appreciate your cooperation
in providing written answers to the questions appended to this letter.

The Committee would like to receive this information as soon as possible
so that it may be used in the drafting of its report as well as being included in
the hearing record. A full set of the hearings will be sent to you as soon as they
have been published.

Thank you and best wishes.
Sincerely,

JOHN R. STARK,
E.Tecutive Director.

Enclosure.
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FOLLOWUP QUESTIONS FOR NOVEMBER 18 HEARING

(1) One often hears the argument that the lower rate of investment in the
U.S. contributes to our diminishing superiority in productivity. Is there merit
to this?

(2) There are three factors which have often been cited as forces or trends
that may tend to restrict productivity gain. Could you indicate whether you
basically agree or disagree that these have retarded, or will retard, productivity
advances: changes in the composition of the labor force (more teenagers and
women); dramatic advances in agricultural production no longer occurring; in-
creased expenditures for pollution control.

(3) Will future increases in productivity depend on the speed with which
costs of energy, materials and pollution are high relative to the value of the
output to where this relationship is low?

(4) Is there a federal role in improving productivity? If so, what is of first
priority?

(5) Is defining productivity primarily in terms of labor productivity out-
dated, especially in light of the argument that labor now appears to be in rela-
tively abundant supply and there is a comparative shortage of such things as
capital, energy and non-renewable resources?

(6) Will it be necessary to rely on high technological products and services
for a new wave of economic growth? What technologies are already on the
horizon which might provide the major forces of economic growth for the next
decade?

(7) Will acceleration of technological advances require substantial increases
in private industry R & D expenditures? What can the federal government do
to stimulate technological progress as a spur to future economic growth?

(8) Professor Renshaw makes the rather challenging statement that "as we
near the limits of technological progress, it will not be possible to inrcease one
kind of productivity without a sacrifice of some other kind of productivity." Do
you agree with this?

(9) Another particularly critical charge Professor Renshaw makes is that
"the evidence would strongly suggest that it is becoming far more difficult to
invent new products and discover new productive processes that are unam-
biguously superior to existing products and production techniques." What are
your observations on this statement?

CONGRESS OF THE UNITED STATES,
OFFICE OF TECHNOLOGY ASSESSMENT,

Washington, D.C., December 16,1976.
Mr. JOHEN R. STARK,
BEecutive Director, Joint Economic Committee,
TWashington, D.C.

DEAR MIl. STARK: With regard to several of the questions, I have no useful
or interesting contributions to make and will, therefore, pass over them.

Reply to Question 1: (No Reply.)
Reply to Question 2: Estimates and anticipations of productivity advances

with regard to the composition of the work force, advances in agriculture and
expenditures for pollution control are all dependent upon the framework in
which the analysis occurs. Consider, for example, the thesis that "dramatic ad-
vances in agriculture production are no longer occuring." This may be true
within the framework of agriculture as it has evolved and stabilized over the
last 30 years. However, if one considers the high potential for a major scientific
breakthrough in photosynthesis on an artificial or non-animate base, one imme-
diately sees that the nature of agricultural production may undergo a totally
unheralded revolution in which food and fodder may be grown in systems, in
locations, with resources, labor, manpower, and technologies almost beyond
present conjecture. Similarly, if one looks at the opportunities latent or just
barely visible in the applications of molecular biology and genetic manipulation
to plant genetic materials, one can anticipate that even in the framework of
now established agricultural processes that major benefits may be yet ahead of
us. Manipulating genes to increase plant productivity, quality, food value, pest
resistance. and a number of other desirable features seems quite likely. I believe
that imminent scientific breakthroughs (over the next two decades) can only
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make one enthusiastic about the impending revolutions in agricultural practice.
The dislocations implicit in these new technologies may themselves be of major
societal significance. But every revolution brings about radical change.

With regard to the question of increased expenditures for pollution control
retarding productivity, one must acknowledge that if all assumptions remain
the same and the cost of one element of the process goes up, the cost of that
product, hence the productivity, declines. But if one looks at the question of the
pay-offs of pollution control in reduced social costs, it is not at all clear that
the productivity will not increase. The fundamental policy question is deter-
mining the proper conceptual framework for the analysis.

An analogous argument applies to the question of benefits of having more
women and more teenagers entering the labor force. The possibility of a happier,
less disaffected work force, improved home life, greater discretionary income
with its multipliers, and greater discretionary income from multiple family
members working, reduced medical and health costs and so on, all need to be
integrated into the benefits measures.

Reply to Question 3: (No Reply.)
Reply to Question 4: As suggested in my paper, two of the principal Federal

roles are first managing and discharging uncertainty and secondly providing
a better base of policy-related information. With regard to any sector in which
is desired to stimulate productivity, the key issue for government is to remove
the confusion as to what the social goals are, by setting useful credible rules,
regulations, standards, requirements, etc., which those with responsibility in
the private sector can accept with some confidence of stability. For example, if
one wishes to improve productivity in the fishing industry one would presum-
ably want to set a series of constraints which made it clear in which way invest-
ments could go into improving the technology, the efficiency of the operation,
stabilize markets and so forth. If one wishes to promote urban mass transit at
the expense or as a complement to automobiles or suburbanization the clarifica-
tion of what money, for what purpose over what time frame, for what objectives,
under what regulations, with what regulatory constraints would go a long way
toward drawing the forces for improved productivity into action in that sector.

Reply to Question 5: It seems to me that the question of productivity being
measured in terms of labor productivity is not an absolete concept but rather
one which needs to be complemented and augmented by other measures. Mfeas-
ures in terms of capital requirements, energy and resource expenditures are
good. Another item to add to the list of new metrics is, of course, the externali-
ties and the social costs. However, it is not at all clear how these new metrics
might be generated and what use or misuse they might serve. For example, con-
sider the case of beginning to measure productivity in energy terms. If one just
did this in terms of simple-minded energy expenditures, one might get a set
of measures which could be strongly misleading. Just measuring the calories
consumed in a process or product might involve mixing relatively cheap and
expendable low-grade heat energy with very versatile, highly socially valuable
electrical or chemical energy. One needs to consider not only the absolute amount
6f energy, but the quality of that energy in such metrics.

Reply to Question 6: The text in some detail goes into the question of the
future economic growth technologies and these are summarized at the begin-
ning of the paper.

Reply to Question 8: The basic assumption which I believe is totally with-
out practical, empirical or theoretical foundation is that we are in anyway
"near the limits of technological progress." If anything, the evidence is entirely
in the reverse direction. Every field of science is beginning to spawn new op-
portunities and new practical developments. The complexity of our society and
the subtlety and diversity of technolgies already available are spinning out op-
portunities for new technological developments. Consequently, the question being
premised as a counterfactual assumption merits no further attention.

Reply to Question 9: The point made is correct on 1v if one assumes a con-
ceptual framework or makes a set of assumptions which make it correct. For
example, the chemical industry, largely based on the exploitation of petroleum
as a source of organic chemicals may be running out of opportunities. Even
that assumption, however, is questionable. If, however, we move into any sig-
nificant development of forest products for energy purposes or if we develop
photosynthesis as an inanimate technology, this would open up whole new
classes of chemical compounds for new productive processes that might in turn
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make petroleum products as obsolete as petroleum made coal-tar products. In-
cidental to that point with the resurgence of interests in coal, we may find a
resurgence in the interest of coal-based chemicals. I find the conceptual frame-
work and assumptions underlying the proposition to be so at odds with the
realities as to be incorrect. Each new invention will in itself stimulate a wave
of a process improvement. At least that has been the historical experience.

Yours truly,
JOSEPH F. COATES.



LONG-TERM ECONOMIC GROWTH

FRIDAY, NOVEMBER 19, 1976

CONGRESS OF TFlE UNITED STATES,

JOINT Ecox-omIic Co-NIM r-rEE,
Washington, D.C.

The committee met, pursuant to notice, at 10 a.m., in room 210,

Cannon House Office Building, Hon. Richard Bolling (vice chair-

man of the committee) presiding.
Present: Representatives Bolling and Pike.
Also present: William A. Cox, Robert D. Hamrin, and Louis C.

Krauthoff II, professional staff members; Michael J. Runde, adminis-

trative assistant; and George D. Krumbhaar, Jr., minority professional

staff member.

OPENING STATEMENT OF REPRESENTATIVE BOLLING, VICE CHAIRMAN

Representative BOLLING. The committee will come to order.

Several years ago when the country was in the midst of a serious

petroleum crisis people began to wonder whether the kind of national
crisis that results from the dwindling of domestic petroleum supplies

and growing foreign dependency could also, in a few years, extend

to other commodities and whether a variety of complications of com-

parable magnitude could eventually undermine the base of the United

States economy. Against this type of contingency, very little was being
done in this country in the way of economic foresight.

Early in 1974, Senator Mansfield pointed to the need to improve

mechanisms of the Federal Government to coordinate information

and national policy with regard to such economic difficulties.
Following this, with the cooperation of the joint House-Senate

leadership and the executive branch, the 93d Congress established an

independent Commission on Supplies and Shortages which is com-

posed of Members of Congress, relevant executive branch officials. and

representatives from private sectors. To aid the study of the Com-

mission, Congress decreed by law the establishment of an Advisory

Committee on National Growth Policy Processes to look into the in-

stitutional changes needed to be made to improve Federal coordina-

tion in this sphere and to translate such improvements into Federal

policy.
For this reason Mr. Arnold Saltzman, an industrialist with policy

level experience in the Federal Government was chosen to head up

this important effort. He and his Committee of prominent American

leaders representing labor. business, and State and local governments,
the academic world and citizen and consumer organizations have de-

veloped recommendations regarding a new process and structure within

the Nation.
(249)
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They are scheduled to present their report to the National Commis-
sion on Supplies and Shortages at the end of the year and have been
in touch with them during the work of drafting such a detailed re-
port. In the course of this effort they have held more than 10 open
sessions of the full committee and they have held numerous sm aller
meetings between ad hoc subcommittees of their own to smooth out
differences in an attempt to reach a consensus so as to have the most
meaningful report possible. The Chairman and several of his most,
active members are here with us this morning to discuss an interim
report which he has submitted to the Joint Economic Committee as
his individual observations as Chairman as of this date.

I and other members of the JEC have read this very interesting
report, as has Mr. Jack Carlson, the recently appointed Chief Econo-
mist at the Chamber of Commerce of the United States. In our session
here this morning, Mr. Saltzman is going to lead off and explain a
little about the committee, what it has done, and why it has done it.
Mr. Saltzman will discuss in general terms the conclusions at which
they have arrived so far. Then he will speak to one particular section
of the report which proposes a "National Growth and Development
Commission." After this, Mr. Neustadt will discuss the relationship,
as he sees it, between this Commission and the executive branch, and
then Mr. Widner will talk about the intergovernmental and State rela-
tionships which would be involved in the creation of such a
Commission.

It seems to me that the recommendations will make it possible at the
highest levels of our national life to think ahead, to think long range,
to analyze in a methodical way the full spectrum of problems and op-
portunities that lie before our Nation in the years and decades ahead.

Mr. Saltzman, we are very pleased to welcome you here this morning.
As you know, for almost a year I have been following very closely
the interesting work of your committee.

Mr. Saltzman received his education in New York and graduated
from Columbia University.

His career includes Government service as head of the Military
Pricing Branch of OPA, a member of the National Mobilization Com-
mittee, and a member of the staff of AID. He is a director of many
companies, and since 1961 has been the chief executive officer of the
Seagrave Corp.

Welcome to the final session of this series of hearings on long-term
growth, Mr. Saltzman. What you have to say will have a great deal
to do with how we get to the bottom line of this week's discussion on
capital formation and investment, resources and energy, and produc-
tivity and technological change.

You may proceed as you wish, and at which length you wish.

STATEMENT OF ARNOLD A. SALTZMAN, CHAIRMAN, ADVISORY
COMMITTEE ON NATIONAL GROWTH POLICY PROCESSES; AND
CHAIRMAN, SEAGRAVE CORP.

Mr. SALTZMAN. Thank you, Mr. Vice Chairman and Congressman
Pike.

Beginning with September of 1971 in testimony before this same
committee, then chaired by Senator Proxmire, I have urged legislative
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nction to meet the Nation's need for a rational system of foresight in
dealing with major national problems rather than the wasteful hit-
or-miss-crisis-action and then-forget syndromes which have been and
still are typical of much of the Federal approach.

The Advisory Committee on National Growth Policy Processes, as
explained by the vice chairman today, Congressman Bolling, was es-
tablished by law and charged with developing recommendations:

* t * as to the establishment of a policymaking process and structure within
the executive and legislative branches of the Federal Government as a means to
integrate the study of supplies and shortages of resources and commodities into
the dual problem of balanced national growth and development, and as a system
for coordinating these efforts with appropriate multi-State, regional, and State
governmental jurisdictions.

So that we are charged with the responsibility of not looking at any
one individual problem, but rather the whole concept of how thie Gov-
ernment can go about doing this task and create major policy decisions
in a more useful and more productive fashion.

In the minds of those who established the committee, the object of
its work and its recommendations is to "make it possible at the highest
levels of our national life to-think long range, to analyze in a metiod-
ical way the full spectrum of problems and opportunities that lie be-
fore our Nation in the years and decades ahead."

In regard to the first problem, or the first condition or first change,
we are a smaller, more accessible world, but the benefits have been ob-
scured by the willingness of nations-particularly of emerging or rela-
tively underdeveloped nations-to use their sovereignty as a national-
istic economic sledgehammer. Growing world trade has spurred the
prosperity of recent decades, and cemented global interdependence.
Between 1960 and 1974, the U.S. gross national product tripled, but
the value of its imports and exports multiplied sixfold. Whereas in
1960 exports and imports each totaled approximately $25 billion, 14
years later both exceeded $140 billion. Today, 10 percent of all Amer-
ican-produced goods and services are destined for use overseas, and 10
percent of what Americans consume originates outside of our borders.
It is symptomatic of the changing world that transnational corpora-
tions have recently grown at an annual rate of 10 percent, twice that
of the world's economies taken as a whole. By 1980, it is expected
that sales of transnational corporations will constitute 16 percent of
the gross world product.

Trade expansion contributes to American prosperity, but it has also
increased our vulnerability to foreign economic and political pressure.
And simultaneously there has been an increased American dependence
on imported raw materials. A recent analysis by the U.S. Geological
Survey identified 29 minerals required in signifcant amounts to pro-
duce and transport energy. The United States depends on imports for
more than half of its supplies of 14 of these minerals. Foreign sources
now supply about 40 percent of the petroleum consumed in this coun-
try. Since the Arab oil embargo demonstrated our dependence on for-
eign oil in 1973 and the Nation embarked upon "project independence"
to free us from reliance on foreign energy sources, oil imports have in-
creased by 25 percent. The world does not face an imminent shortage of
natural resources, but Amnerican dependence on imports and the will-
ingness of producers to form cartels or to use materials to promote im-
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mediate national objectives may combine in the future, as they have
in the past, to create domestic shortages of necessary raw materials or
sudden artificially high prices.

Our foreign policy has not adequately understood the potential
danger from suppliers, or competing allies as well as adversaries.
Military or political considerations and solutions are increasingly un-
reliable in the world that economically has grown both more inter-
dependent and more disorderly.

Moreover, the growing importance of world trade complicates the
Government's desire to achieve balanced national growth largely
through the expansion of the free market economy. It implies a re-
moval of a good portion of economic decisionmaking authority from
private firms to the Government, both because foreign trade is more
regulated than internal commerce, and because most nations expect
and demand greater government participation than we do in economic
affairs. The reluctance of our Government to intervene in transactions
between foreign central governments and American firms. or foreign
firms backed by this Government, occasionally puts American industry
at a severe disadvantage. This suggests a more aggressive role in inter-
national economic affairs consistent with that of other industrial
nations.

Because it cannot unilaterally make and enforce rules to govern
international trade as it does to govern commerce at home, the growth
of international commerce inevitably lessens America's control over
its total economic destiny. The American people understand, if they
don't fully accept, the complications of solving our international
economic problems. What the American people and their leaders have
understood even less clearly are the domestic changes that have di-
minished our ability to manage and improve our economic well-being.

And so the second cause or the second major change that relates
here is that, as in the notorious Russian wheat deals, the economic and
social structure of the United States has been profoundly transformed
since the end of World War II, and even since the early 1960's. Many
believe that after successively (1) filling the Nation and commencing
development of its natural resources, (2) industralizing the Northeast
and Midwest, and (3) becoming a largely urban society, America has
entered on a fourth stage in its national development. Beginning in
the late 1960's, this new era has been marked by an end to the exodus
of rural population to the cities, the resurgence of the South and South-
west, less manufacturing employment relative to service employment,
decentralization of financial and corporate enterprise as the tie between
manufacturing and the cities is severed, and the decline of older metro-
politan areas in the Northeast and industrial Midwest. Government
programs and priorities have lagged behind these developments. The
Federal Government continues to return 60-80 cents to Northeastern
and Midwestern States for each dollar they contribute to Federal cof-
fers while the booming South and West receive 120 to 170 percent of
their tax dollars back as Federal assistance of various kinds.

The "post-industrial revolution" has been considered by many as a
phenomenon with a potential impact the same order of magnitude as
the agricultural revolution of 10,000 years ago and the industrial rev-
olution, now two centuries old. The earlier revolutions witnessed suc-
cessive transformation of society's economic base from hunting and
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gathering to agriculture and towns and then to industrial manufac-
tures, each accompanied by a tenfold increase in median per capita in-
come. The latest upheaval is marked by still another shift, this time
from industrial production to services. In 1947, over 50 percent of all
American workers were employed in the production of goods. By 1980,
two-thirds of the Nation's manpower will be concentrated in service
industries such as transportation, trade, finance and Goverrnent,
raising the specter of permanent inflationary pressures flowing from
lower productivity.

Two of the most important aspects of economic transformation are
the declining influence of market forces and the growing interdepend-
ence of sectors and regions. The former has been aggravated by in-
dustrial concentration-the 200 largest manufacturing corporations
in America controlled 48 percent of all manufacturing assets in 1950,
56 percent of such assets in 1960, and 60 percent of those same assets in
1970. The latter is a function of the complexity of our society and
the specialization within it.

The emerging post-industrial order has had profound effects not
only on the American standard of living, but. also on the psychology
of the American people. Advancing technology has both sparked the
need for the environmental movement and also made possible many
of its successes to date. For the first time in its history, this Nation
is engaged in a debate over national growth and development, pitting
those who unreservedly favor such growth, and the industrial deve]-
opment which fuels it, against others whose view is that sometimes
"less is better." American attitudes change to reflect changes in the
world. As in the cases of the transition from a world view of limitless
resources and opportunities to one in which both are limited, the shift
is often slow, painful and accompanied by alienation and unease.

How has the Government responded to the changing world? The
Government today has greater responsibilities, but present Govern-
ment institutions do not effectively carry out these responsibilities. It
is not so much a question of individual competence, or a lack of human
or material resources as it is one of structural inability of the Govern-
ment to confront changing needs in a timely and cohesive fashion.

It is simple to deal with the implied benefit of timely or early grasp
of a potential problem and thus minimize it. But the price we pay for
failure to integrate our policymaking is less clear. We must first
understand that almost everything in this complex world relates to
something else. Each problem, such as energy, has tentacles wrapping
around a multiplicity of economic, social, environmental, and foreign
policy considerations.

Let's take an example. The energy policy alone-in the executive
branch and without reference to macroeconomic regulation on the
above stated considerations-we find fossil fuels, nuclear power, pipe
and transmission lines, rails, tankers, employee health and safety, air
and water quality, motor vehicle performance standards, taxes, import
restrictions, and energy research-11 related components of the energy
problem-each within the jurisdiction of a different agency which in
each case states that its own statute precludes it from subordinating
its control. The same proliferation of responsibility exists in a multi-
plicity of congressional committees and subcommittees.
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What does that all add up to? Federal performance suffers from two
major shortcomings: (1) A lack of integrated policymaking within
both our executive and legislative branches which has caused us as a
nation to tackle problems in bits and pieces, often producing results
favorable in one area but seriously counterproductive in another; and
(2) a lack of foresight in averting problems because we do not have
mechanisms to anticipate, analyze, and understand them or to take
advantage of opportunities which may arise.

In a complex, crowded world, the activities of one group increas-
ingly affect-often adversely-the lives and well-being of others.
One man's transportation is his neighbor's jet noise; one nation's nu-
clear tests are the contaminated milk of people half a world away.
The proliferation of this kind of mutual interference highlights what
are generically known among lawyers as "commons problems." A com-
mons problem exists whenever decisions which are rational from the
viewpoint of individual actors combine to produce an outcome which
maxinizes neither the welfare of society as a wvhole nor that of the
actors within it.

In a free society, commons problems are notoriously intractable.
Almost by definition their resolution requires outside intervention,
because individuals must be induced to ignore their preceived self-
interests. Of the many techniques which may be used to regulate with
commons, some-user charges- are more consistent than others such
as regulation, with a free market economy, but all go against the
grain.

If we are to deal with these problems in an appropriate manner,
the Government must have a clear view of the future as well as the
past. The practice of waiting for the storms to strike and then hur-
riedly erecting shelters is not only wasteful and inefficient of the re-
sources of the Nation but its cumulative effect may well be devastating.

MIoreover, if it wishes to solve problems rather than aggravate
them, the Government must take a comprehensive view of the issues
facing it. The world of the modern commons is a world of linked
and multifaceted problems, and programs which address issues in
isolation often create more difficulties than they resolve. Thus, the or-
ganization of the Federal Government along narrow programmatic
lines has not facilitated effective governance but impeded it. If we
are to cope successfully with the complex and interrelated problems
of the late 20th century, it is imperative that we both improve the
capacity and capability of Government to look into the future, antic-
ipating problems instead of merely reacting to them, and also to
think comprehensively when preparing to make policy choices.

Planning does not mean simply improving economic and other
models to give us a more accurate picture of events to come. Nor can
it be limited to the preparation and implementation of long-range
programs without adequate consideration of all the effects of such
programs as thev unfold. In order to sharpen and clarify that. let's
look at one or two examples. The problem which we face today is not
lack of data, but refusal or inability to react to the data we have in
any organized fashion. For example, the U.S. birth rate rose from 18
per 1,000 to 27 per 1,000 after World War II within a matter of 2
or 3 years and did not subside until the early 1960's. Though certain
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long-range inplications of the resulting '"baby boom" could have
been projected and action could have been taken to minimize unde-
sirable impact. this was not done. Only as maturation produced clises
were ad hoc measures hastily taken.

Failure to interpret the available vital statistics and anticipate their
probable implications has caused numerous difliculties. A shortage of
elementary school teachers and classrooms in the 19a0's was followed
by shortages of secondary school and college personnel and facilities
in the 1960(s. Only after the fact did the Nation undertake intensive
teacher education and facilities construction programs. and these pro-
grams predictably were not terminated when the boom ended. Today,
declining school populations are coupled with excessive capacity. to the
point where 85 percent of the 1.2 million people trained to be teachers
who wvill graduate by 1980 will not get jobs in their chosen field. There
are other examples of the baby boom nonpolicies. We have been and
are unprepared for the 35 million persons who will enter the labor
force during the 1970's, unprepared for the need for housing, unpre-
pared for the increase in crime, which could have been foreseen, since
most crimes are consistently committed by single men aged 14 to 24.
The point is that the data on the baby boom were nearly perfect; there
was virtually no controversy over the figures and their future impact.
There were, however, no mechanisms requiring an integrated policy-
making approach.

Now, if having knowledge and not using it is wasteful. planning
lased on insufficient data or failure to consider all foreseeable efforts
of a proposed program is reckless and dangerous. Perhaps the most
striking example-and I am using examples simply to put things in
context-of such behavior is the interstate highway system now ap-
proaching completion. When it was first proposed in the early 19,50's,
the system's planners envisioned a 4-0.000-mile network of expressways
linking all major portions of the United States. Their vision has be-
come our reality. The system today is an engineering marvel wlhich has
put postwar America on wheels and, as an aid to truck and automobile
i ransportation. has exceeded all expectations.

The problem is that the planning which preceded construction of
the highway system was narrowly focused and largely ignored any-
thingy not directly connected with technical design and construction
per se. It was known in the early 19)0's that concentrations of auto-
mobiles can cause severe pollution problems, hut this was ignored.
Routes were laid through central cities. ultimately reauiring the evic-
tion of thousands of people at a time when good housing was in short
supplv. but this too was overlooked in 19.56. Obviously. the system
would have-and has had-enormous and detrimental effects on non-
motor vehicles modes. but these were brushed aside. Bv opening lup
the suburbs to uncontrolled growth, the system facilitated urban
sprawl and accelerated the decline of central cities, but this was not
taken into account either. Tens of billions of dollars were spent on a
nrogram which promised to-and has-shaped our Nation in concrete.
The structure of domestic commerce was violently altered without con-
sideration of the spillover effects that such a system would have on
important sections of the economy and the regions through which the
roads were to be built. And if you have the patience. one more example.
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It is useless to collect data and suggest policy alternatives from it
if the statements on which they are based are subject to debate or to
varying interpretations because of political or ideological bias, even
though each recommendation is useful and viable individually.

During the middle 1950's, responsible forecasts estimated that total
crude oil production in the continental United States would ulti-
mately amount to between 150 and 200 billion barrels. Those forecasts
implied that domestic production would peak between 1966 and 1970
and decline thereafter, and as a result that petroleum imports would
grow rapidly after 1970. The first reaction of the petroleum industry
to the predictions of an imminent decline in U.S. oil production was
one of incredulity and dismay; the second was an attempt to prove it
would not be so. In the 5 years following 1956, public estimates of
ultimate U.S. oil production were rapidly escalated until, in 1961, the
U.S. Geological Survey trumped the highest estimates with a resound-
ing .590 billion barrels. That figure would have kept the United States
self-sufficient in oil production until about the year 2000.

The best present figures indicate ultimate production of 170 billion
barrels in the "lower 48." Annual crude oil in the continental United
States peaked in 1970. In the winter of 1972-73, the United States for
the first timue suffered from widespread fuel oil shortages because of the
inability of domestic production to meet current demands. In the
winter of 1973-74, the American economy was nearly paralyzed by an
Arab oil embargo. America lost its chance to plan for and achieve real
energy independence in 1956.

The moral of the petroleum reserves production story is not that
industry should be, precluded from forecasting its own production,
or that its forecasts should not be taken seriously. Rather the lesson
to be learned is the need for a mechanism for the collection of data of
greater integrity, and for multiple centers of data generation and
analysis. The data and information bases which underlie national
planning efforts should not be generated solely by those whose fore-
casts are likely to be colored by their devout hopes for certain future
conditions. We need data that is gathered on the same basis, treated
with integrity and available to all agencies of the Government and
even the private sector. In that way we could at least agree on what we
disagree about.

In the United States, national policy planning has too often been
pictured as a closed process involving only a small group of powerful
technocrats, insulated from criticism, imposing a rigid program upon
a willing public. In fact, there is nothing in the nature of planning
that requires such an undemocratic process or solution. We do not
advocate a planned society. We urge that America become a planning
society. In the long run, we believe that intelligent planning will ac-
tuallv reduce burdensome governmental intervention in matters affect-
ing the private sector. Much present governmental interference in the
economy consists of extreme and ad hoc reaction to situations which
have become acute because they were ignored until they became in-
tolerable. With the benefit of foresight, we expect that such Govern-
ment intervention as proves necessary will be more considered, more
timelv, and less heavyhanded.

W'e have recommendations which suggest new institutions and pro-
cedures which we believe are necessary if Government policymaking
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is to remedy the shortcomings-and avoid the pitfalls-discussed
above.

The process that we propose will give policymakers improved
ability to plan. But we are under no illusions that the goals we seek are
easily attainable. Our political system rewards "firefighters" and tends
to dismiss efforts at foresight as the work of intellectual Cassendras. In
the American version of the tale. the white knight who slays the dragon
gets the damsel and the votes. His friend in the next village may have
achieved the same end with less trouble by spraying dragon repellent
on the shrubbery, but for his productive pains he gets only the indif-
ference of the mob and a reputation for eccentricity.

The American people and their elected representatives still have in
their consciousness the memory or legend of a land of infinite size and
riches where "every man could be a king." And the immigrants com-
ing to our shores magnified the American dream.

This dream is philosophically inconsistent with today's reality that
we must conserve, husband our resources, more sharply define our ob-
jectives at home, use our strength more selectively abroad and with
heightened reliance on economic solutions. That means we must plan
more carefully the use of our more limited resources and more fragile
environment while. we improve our mechanisms to avoid trouble
instead of reacting to it.

Crossing the psychological divide between the dream and the reality
is our Nation's most difficult hurdle. Foresight and integrated policy-
making in Government will emerge only if the need is understood and
is demanded by an informed public. Thus, we renew the theme of
public participation with which we close this introduction and which
pervades the recommendations of our committee.

In summary our recommendations are separated, for purposes of
presentation, into discrete subject areas running the gamut from col-
lection of data and its use in the construction of economic models
through formulation of policy alternatives and their consideration by
the President and Congress. While these recommendations are valid
singly, the committee's suggestions are intended to lay the gorundwork
for one continuous process and taken together, they outline a single,
self-reinforcing structure. The following topics are addressed in the
report 1 which I rendered and which appeared in the Congressional
Record (Senate):

A National Growth and Development Commission.
Data collection and statistical analysis.
Intergovernmental and territorial dimensions of national growth

policy.
Presidential participation in national growth policymaking.
The role of Congress in national growth planning.
Materials and commodity policies.
My colleagues Dick Neustadt and Ralph Widner and I will discuss

several of our more important recommendations, but are available for
questioning on all of them. I would like to discuss the creation of what
we call a National Growth Development Commission.

You, Congressman Pike, have heard something of this back in 1973.

'See the Interim report of the Advisory Committee on National Growth Policy Processes,
beginning on p. 261.
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The committee recommends that a National Growth and Develop-
ment Commission be created, as an independent agency of the execu-
tive branch of the Federal Government with a broad mandate to ex-
amine emerging middle- to long-range growth and development issues
with particiular attention to the integrative implications and to recom-
mend feasible policy alternative implications and to recommend feasi-
ble policy alternatives to the Congress, the President and the public.
We recommend that the obligation to prepare the national growth and
development report be transferred to the Commission from the Office
of the President.

However much we as a Nation improve the capabilities of Conzress
and the executive to govern on a cohesive and farsighted basis-and
as I said, my colleagues will talk further to that possibility-it is unre-
alistic to expect existing institutions preoccupied with the crises-
making headlines today to devote extensive resources to problems of
the near and distant futuire. The demand for long-range policy analysis
already has, and in the future increasingly will, outstrip institutional
capabilities. In addition. there are matters that require attention. but
the raising of which carry, or appear to carry, large political liabilities
that both the Congress and the Presidencv allow to linger in limbo
until the repercussions have enveloped us. Our committee intends the
National Growth and Development Commission to he an independent
center devoted to identifying and examining policy issues before they
surface as crises-an early warning system-and before they enter
the partisan political arena, and to assess the impact of existing pol-
icies on future needs. The Commission's output must be broad and
comprehensive, addressing the future needs of regions and sectors as
well as the economy as a whole. It will not make a single recommenda-
tion, but rather explore feasible policy options involving crosscutting
issues of national import, so that when it looks at the problem it will
lay out alternative courses of action, and it will attach to those alterna-
tive courses of action in each case the costs, economic or social to each
of these alternative solutions it proposes.

The Commission. as we view it, will have no executive, legislative
or judicial powers, but is to be an evaluative and advisory institution.
Its task is to raise the level of national debate by clearly setting forth
policy options. It will also raise the national awareness of problems
not yet upon us or not being tended to. Among these will be issues
raised by the Advisory Committee on Intergovernmental Relations,
which Ralph Widner will discuss, and the State and regional implica-
tions of those recommendations. They will have been brought to the
attention of the Commission and will have been organized by the Com-
mission seeking integrative policy alternatives.

The National Growth and Development Commission's output will
take three distinct forms:

First, the organization will annually prepare and submit to Con-
gress, the President, and the Nation a report setting forth its proposed
research agenda. the status of ongoing work, and Government re-
sponses to previous studies.

Second. the National Growth and Development Commission should
periodically select major policy issues for comprehensive analysis by
its staff and others working under its auspices. A typical analysis
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would identify and describe the problem addressed and present alter-
native feasible means of approaching it, including the cost of each al-
ternative, and the sectoral and regional impacts of the options con-
sidered. There should be no substantive limitation on the scope of the
National Growth and Development Commission's investigations; how-
ever. the President or either House of Congress by special resolution
might require the Commission to address any major topic it selects.

Thlird, the job of writing the National Growth Policy Report, now
imposed on the President by title VIII of the 1970 Housing and Urban
Development Act. should be transferred to the National Growth and
I)evelopment Commission. At least once every 4 years the Commis-
sion would be charged with preparing a broad overview of major
prospects and policy issues affecting our Nation's future growth and
development. We believe that transferring the growth policy report
to the Commission will disentangle it from the constraints imposed
upon elected officials in dealing with politically sensitive issues or in
raising issues which at the moment appear to be beyond their capac-
ity to solve, and thus elevate the candor and content of the national
growth policy report. To involve the public at large in the Commis-
sion'S work, the growth policy report might be preceded by hearings
across the country, and presented to the Nation in a televised joint
session of the Congress.

As far as the structure of the Commission, we suggest that the
Commission consist of nine people of diverse interests and back-
gloundis appointed by the President after consultation with the con-
glressioiial leadership, and subject to Senate confirmation. Five of the
members would be full time and four part time, serving staggered
termis of 2 to 5 years. The President would select, from among the
full-time members, a Chairman to serve in that capacity at the Pres-
ident's pleasure. No member would be removable during his term
except for cause.

The committee's purposes in recommending this complex struc-
ture are four: To provide continuity of membership; to give the Com-
mission some degree of political autonomy; to balance Presidential
and congressional influence by making the Chairman responsive to
the President while requiring consultation with Congress before ap-
poilntment of members; to insure that high caliber individuals may
serve on the Commission although not in a position to accept full-
time appointments. And the reasons for suggesting this Commission
structure are to balance congressional and Presidential influence and
get high caliber people, et cetera.

As far as staff, we are not thinking of more than approximately 35
people. To guarantee access to necessary information, the Commission
should be given authority both to contract out analytic work and to
demand information from executive agencies as needed, and remain
aware of useful planning efforts by governmental bodies such as
OsTP. We expect it to hold hearings, receive information and seek
advice from sources outside of the Government.

The committee is sensitive to the fact that much of the Commis-
sioll's work may be controversial. Simply in choosing the topics to
be addressed, even without regard to its findings. the Commission
over time will inevitably make some enemies. Wrhile its activities
would not be shielded from congressional and Presidential oversight.
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we believe that in the interest of giving the Commission a reasonable
opportunity to prove its worth its organic act should provide authori-
zation sufficient to see it through an initial 8-year lifespan and. like
independent regulatory agencies today, its annual budget should be
submitted to Congress without OMB intervention. But the Commis-
sion's enabling legislation also might well include a "sunset" provi-
sion requiring a thorough, independent evaluation of the institution
after 7 years, prior to the renewal of its legislative charter.

We have given some thought to the problem of focusing the atten-
tion of the President and Congress on the National Growth and Devel-
opment Commission's output. In the final analysis, the Commission's
work can only be guaranteed a hearing if the competence and stature
of the body are established and it has public support. However, we
do believe that the Commission's enabling legislation should include
a provision requiring a President and the Congress to respond in some
fashion to the Commission's output. The economic report-about
which Professor Neustadt will speak-should be an ideal vehicle for
this kind of response, but the voice or mode of response to be left to
the President. Some provisions must be made for regular transmis-
sion of the Commission's work to designated committees in the House
and Senate, or to the leadership of the Congress for assignment as it
sees fit. And that is something that the Congress would have to work
out with and for the Commission.

I would just like to add one last statement before the other rec-
ommendations are presented. It is often argued that there are haz-
ards to our freedom in a planning economy. But the alternatives are
not planning on the one hand and freedom on the other. The alter-
natives as we see them include the option of planning democratically
in a way that does not diminish our freedom but expands it.

I pointed out greater limitations in our freedom which come from
not anticipating. If we turn our backs on all we have learned in 200
years about the domestication of power, the uses of all our institu-
tions, and the emergence of freedom, then planning will be very haz-
ardous indeed. But if we proceed with care, make use of the planning
of the private sector, learn as we go, and build accountability into
the system, planning will be considerably less hazardous than drift-
ing into a dangerous future.

Planning must be open and competitive to be sound. The process
we envision is designed both to maximize public participation and
to encourage multiple centers of data and policy analysis. Diverse
centers of expertise guarantee sharp debate and vigorous advocacv.
They are our insurance against the triumph of weak policy by default.

A vigorous and free press, an open planning process, a multiplic-
itv of centers creating vigorous debate, and a healthy respect for the
effectiveness of the free market can combine to permit a planning
process which successfully avoids the Scylla of blindlv stumbling
about in a complex world on the one hand, and the Charybdis of
centralized. totalitarian usurpation of our rights on the other.

And with that, Mr. Vice Chairman. I would presume that my
friends and associates who have worked with me and the others of
our committee for a long year would like to add their views.

Representative BOLLING. Thank vou very much, Mr. Saltzman, for
what I consider to be an enormously interesting proposal, which has
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obviously taken a tremendous amount of effort. Looking at the com-
position of your group, I would suspect that you had many hundreds
of hours of discussion before you could arrive at conclusions like this.
And I think they are of urgent importance.

Mr. Saltzman, the interim report of the Advisory Committee on
National Growth Policy Processes that you have rendered for the
hearing record will be placed in the record at this point.

[The interim report follows:]

INTERIM REPORT SUBMITTED TO THE HONORABLE MIIKE MANSFIELD, MAJORITY
LEADER, UNITED STATES SENATE, BY ARNOLD A. SALTZMAN, CHAIRMAN, ADVISORY

COMMITTEE ON NATIONAL GROWTH POLICY PROCESSES TO THE NATIONAL COM-

MISSION ON SUPPLIES AND SHORTAGES, OCTOBER 1976

INTRODUCTION

"I am not an advocate for frequent changes in laws and constitutions, but those

institutions must go hand in hand with the progress of the human mind. As that

becomes more developed, more enlightened, as new discoveries are made, new

truths discovered, and opinions change with change of circumstances, institutions
must advance to keep pace with the times."

THOMAS JEFFERSON.

The Advisory Committee on National Growth Policy Processes was established

by Public Law 93-426, Section 720(i) (2) and charged with developing recom-

mendations: ". . . as to the establishment of a policy-making process and struc-
ture within the Executive and Legislative branches of the Federal Government
as a means to integrate the study of supplies and shortages of resources and

commodities into the dual problem of balanced national growth and develop-
ment, and as a system for coordinating these efforts with appropriate multi-state,
regional and state governmental jurisdictions."

The legislation creating the Committee was jointly sponsored by Senate
Majority Leader Mansfield and Senate Minority Leader Scott. In Senator Mans-

field's view it had "become clear that institutions of government and the tradi-
tional processes relied upon to develop national policy do not adequately respond
to new challenges . . . the finiteness of natural resources * * * and the needs of
state and local governments across the nation." This is a view shared by the

overwhelming majority of members of both Houses of Congress which have sup-
ported our efforts to date. In the minds of those who established the Committee,
the object of its work and its recommendations is to "make it possible at the

highest levels of our national life to-think long-range, to analyze in a methodical
way the full spedtrum of problems and opportunities that lie before our Nation
in the years and decades ahead."

Since its first meeting in January 1976, this Committee has sought to reach
agreement on a series of measures designed to improve the Federal government's
abilities to anticipate and then deal with the challenges of the future. To a grati-
fying degree, this has truly been a woorking committee; a small staff, small
budget, and tight deadlines meant that Committee members were asked to give
much of their time and themselves, and they have responded generously with
both. The Committee's work has benefitted accordingly.

AMERICA IN A CHANGING WORLD

This Committee grew out of a Congressional sense of frustration and concern-
frustration at the Government's apparent inability to anticipate and deal with
the larger problems of our time, and concern that unless this drift were checked
America's position in the world and progress at home would be irreversibly
damaged.

Congress' concerns mirror those of the nation as a whole. Only in the last
few years have Americans even begun to face the fact that we no longer have
water to waste, oil to spill or forests to raze. We do not possess or dominate the
vast natural resources and share of the world's productive capacity that once
was ours by default. The dollar, though still a leading currency, is not the
strongest or most stable in the world. As a nation we are belatedly only be-
ginning to deal with the facts of our limitations of power abroad and the end of a
"frontier society" with an abundance of riches to exploit at home.
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One reaction to the end of American dominance is a sense that government has
been inadequate; that it does not serve the needs of the governed. A Louis Harris
poll of September, 1976 found that 45 percent of American voters feel "left out
of things going on around me," up from 9 percent in 1966, and fully 64 percent
agree that 'the people running the country don't really care what happens to
you," compared to 26 percent who shared that view a decade ago.

The initial question facing this Committee was: Why? Why doesnt "the
System' work wvell any more? What has changed over the past dozen years that
gives people the feeling that their government is no longer up to carrying out
its assigned tasks?

The short answer is a simple one. It was alluded to by Thomas Jefferson two
centuries ago in the quotation which opens this Report. Our nation and the world
have changed since 1960 but our government has not kept pace. Governmental
institutions and processes have not responded to changes in the environment that
they are supposed to understand and manage. We are backing into the future,
stunibling as we go.

There are two major changes which have materially altered the condition of
the United States and which our nation has not fully recognized and our Govern-
ment has not adequately reacted to. The first is the accelerating interdependence
of the nations of the world (an interdependence in the face of increased nation-
alism and lack of cooperation) and the effects of this on the United States
economy committed-in theory if not in practice-to free-market principles. The
other is the almost unmarked but rapid shift of our already mature industrial
civilization into a new phase of industrial and societal development. Together
these add up to an enormous total of new problems taxing our Government's
capacity to understand ,let alone to deal with, and further exacerbated by the
increasingly widespread belief that improving the economic well-being of individ-
ual citizens is a legitimate responsibility of Government.

The world is indeed smaller, but the benefits have been obscured by the willilig-
ness of nations-particularly of emerging or relatively underdeveloped nations-
to use their sovereignty as a nationalistic economic sledgehammer. Growing
world trade has spurred the prosperity of recent decades and cemented global
interdependence. Between 1960 and 1974, the United States' Gross National
Product tripled, but the value of its imports and exports multiplied sixfold.
Whereas in 1960 exports and imports each totaled approximately $25 billion, 14
years later both exceeded $140 billion. Today, 10 percent of all Amiericani-produced
goods and services are destined for use overseas, and 10 percent of what Amer-
icans consume originates outside our borders. It is symptomatic of the changing
world that trans-national corporations have recently grown at an annual rate
of 10 percent, twice that of the world's economies taken as a whole. By 1980. it
is expected that sales of trans-national corporations will constitute 16 percent
of the Gross World Product.

Trade expansion contributes to American prosperity, but it has also increased
our vulnerability to foreign economic and political pressure. The American
economy has expanded relatively slowly (our growth rate since 1960 has been
below that of any other major industrial nation except Great Britain), and
simultaneously there has been an increased American dependence on imported
raw materials. A recent analysis by the U.S. Geological Survey identified 29
minerals required in significant amounts to produce and transport energy: the
United States depends on imports for more than half of its supplies of 14 of these
minerals. Foreign sources now supply about 40 percent of the petroleum con-
sumed in this country. Since the Arab oil embargo demonstrated our dependence
on foreign oil in 1973 and the nation embarked upon "Project Independence"i to
free us from reliance on foreign energy sources, oil imports have increased by 20
percent. The world does not face an imminent shortage of natural resources, but
American dependence on imports and the willingness of producers to form cartels
or to use materials to promote immediate national objectives may combine in the
future. as they have in the past, to create domestic shortages of necessary raw
materials or sudden artificially high prices.

Moreover, the growing importance of world trade complicates the Govern-
ment's desire to achieve balanced national growth largely through the expansion
of the free market economy. It implies a removal of a good portion of economic
decision-making authority from private firms to the Government. both because
foreign trade is more regulated than internal commerce, and because most na-
tions expect and demand greater government participation than we do in eco-
nomic affairs. The reluctance of our Government to intervene in transactions
between foreign central governments and American firms occasionally puts Am-
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erican industry at a severe disadvantage, as in the notorious Russian wheat deals
of 1973. or the government's current refusal to halt the unregulated export of
cattle hides (contributing to accelerating import of finished shoes and garments
and corresponding unemployment) while other nations with cattle hides permit
only finished goods to be exported. International trade is not immune to market
forces, but it is certainly less responsive to the "invisible hand" and more respon-
sive to political considerations than domestic commerce. The Government cannot
expect to play the same role in foreign trade that it does internally with the same
result, for there is no single authority in the international trade field to miake
rules and authoritatively arbitrate disputes as they arise.

Because it cannot unilaterally make and enforce rules to govern international
trade as it does to govern commerce at home, the growth of international com-
inerce inevitably lessens America's control over its economic destiny, suggesting
a more aggressive role consistent with that of other industrial nations. That is
understood if not fully accepted. What the American people and their leaders
have not understood are the domestic changes that have diminished our ability
to chart an economic course and to hold to it.

The economic and social structure of the United States has been profoundly
transformed since the end of World War II, and even since the early 1960s.
Mlany believe that after successively: (1) filling the nation and commencing
development of its natural resources; (2) industrializing the Northeast and Mid-
west; and (3) becoming a largely urban society. America has entered on a fourth
stage in its national development. Beginning in the late 1960's, this new era has
been marked by an end to the exodus of rural population to the cities, the re-
surgence of the South and Southwest. less manufacturing employment relative
to service employment, decentralization of financial and corporate enterprise as
the tie between manufacturing and the cities is severed, and the decline of older
metropolitan areas in the Northeast and industrial 'Midwest. Government pro-
grams and priorities have lagged behind these developments. The Federal Gov-
ernment continues to return 69-S0 cents to Northeastern and Midwestern States
for each dollar they contribute to Federal coffers while the booming South and
West receive 120-170 percent of their tax dollars back as Federal assistance of
various kinds.

The "post-industrial revolution" is viewed by many as a phenomenon with a
potential impact the same order of magnitude as the agricultural revolution of
10.000 years ago and the industrial revolution, now two centuries old. The earlier
revolutions witnessed successive transformation of society's economic base from
hunting and gathering to agriculture and towns and then industrial nianufac-
tures, each accompanied by a ten-fold increase in median per capita income. The
latest upheaval is marked by still another shift. this time from industrial pro-
duction to services. In 1947, over 50 percent of all American workers wvere em-
ployed in the production of goods. By 1980, two-thirds of the Nation's manpower
will be concentrated in service industries such as transportation, trade, finance
and government.

The post-industrial revolution has profound implications for the nation's
economy. For example, productivity is far more difficult to measure and much
harder to increase in the provision of services than in the manufacture of goods.
Yet service employees have demanded-and received-wage increased roughly
equal to those received by industrial employees, raising the spectre of continu-
ing inflationary pressures as service employment begins to predominate. More-
over. Government itself is a leading "service" industry, and it is less responsive
than others to market forces or constraints. Since the close of World War II,
state and local expenditures have increased 35 times faster than the increase
in the American population. rising from 5 percent of the GNP in 1946 to 15
percent in 1974. State and local employment has doubled since 1960. growing
faster than in any other sector of the economy. Though expenditures for Federal
programs have grown no faster than the economy since World War II (the num-
ber of Federal civilian employees has increased by less than 25 percent since
1946) Federal aid to states and localities rose from $2 billion il 19550 to $52
billion in 1975: today about one oat of every seven dollars in the Federal budget
is earmarked for aid to sub-Federal governments.

Two of the most important aspects of economic transformation are the
declining influence of market forces and the growing interdependence of sectors
and regions. The former has been aggravated by industrial concentration-the
200 largest manufacturing corporations in America controlled 48 percent of all
manufacturing assets in 1950. 56 percent of such assets in 1960. and 60 percent
of those same assets in 1970. The latter is a function of the complexity of society
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and specialization within it. Before the agricultural revolution a family could be
self-sufficient; before the industrial revolution a single village might supply allits own needs; before the post-industrial revolution a region, consisting of a city
and surrounding agricultural areas, could survive on its own. Today, however,
no family, village, region, or even nation produces the variety of goods and
services which it consumes, and no government can embark on a new enterprise
without profound effects both on its immediate surroundings and on remote
portions of the world.

The emerging post-industrial order has had profound effects not only on the
American standard of living, but also on the psychology of the American people.
Advancing technology has both sparked the need for the environmental move-
ment and also made possible most of its successes to date. For the first time in
its history. this nation is engaged in a debate over national growth and develop-
ment, pitting those who unreservedly favor such growth, and the industrial
development which fuels it, against others whose view is that sometimes "less is
better." American attitudes change to reflect changes in the world. As in the
eases of the transition from a world view of limitless resources and opportunities
to one in which both are limited, the shift is often slow, painful and accompanied
by alienation and unease.

THE GOVERNMENT'S RESPONSE TO A CHANGING WORLD

Government in a free society facilitates economic growth and development byproviding for those left behind, arbitrating disputes which cannot be resolved
in the market place, maintaining defense and hopefully preserving peace at home
and abroad, and supplying goods and services which are necessary but inade-
quately provided by the free market. In a post-industrial nation, with all of the
new pressures that brings, part of an even more economically interdependent
world-but a world marked more by narrow economic antagonisms and competi-
tions than by accomodation, it is increasingly difficult for our government to
perform well. Government today has greater responsibilities to successfully
influence our economic involvement with other nations and simultaneously to
avoid or minimize those crises more prone to surface in complex and delicately
balanced. social systems.

Present government institutions do not effectively carry out these responsibili-
ties. It is not so much a question of individual competence, or a lack of human or
material resources as it is one of structural inability of the government to con-
front changing needs in a timely and cohesive fashion.

It is simple to grasp the implied benefit of timely or early grasp of a potential
problem and thus minimize it. But the price we pay for failure to integrate our
policy-making is less clear. We must first understand that almost everything in
this complex world relates to something else. Each problem, such as energy, has
tentacles wrapping around a multiplicity of economic, social, environmental and
foreign policy considerations.

In energy policy alone-and without reference to macro-economic regulation
on the above-stated considerations-we find fossil fuels, nuclear power, pipe and
transmission lines, rails, tankers, employee health and safety, air and water
quality, motor vehicle performance standards, taxes, imports restrictions, and
energy research-11 related components of the energy problem-each within the
jurisdiction of a different agency which in each case states that its own statute
precludes it from subordinating its control.

In sum, Federal performance suffers from two major shortcomings: (1) a
lack of integrated policy-making within both our executive and legislative
branches which has caused us as a nation to tackle problems in bits and pieces,
often producing results favorable in one area but seriously counter-productive in
another: and (2) a lack of foresight in averting problems because we do not have
mechanisms to anticipate, analyze, and understand them or to take advantage
of opportunities which may arise.

In a complex, crowded world, the activities of one group increasingly affect
(often adversely) the lives and well being of others. One man's transportation
is his neighbor's jet noise; one nation's nuclcar tests are the contaminated milk
of people half a world away. The proliferation of this kind of mutual inter-
ference highlights what are generically known as "Commons problems." A Com-
mons problem exists whenever decisions which are rational from the viewpoint
of individual actors combine to produce an outcome which maximizes neither
the welfare of society as a whole nor that of the actors within it. The name
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derives from the village commons of medieval England, on which each man bylaw and tradition was permitted to graze his cattle. Because use of the commons
was "free" it was in the interest of each village resident to expand his herdindefinitely, but when all did so the Commons were overgrazed and could nolonger sustain anyone's herd. Pollution is a notorious example; the least expen-
sive way for any individual to dispose of his wastes has historically been bydumping them into the nearest stream. This has few adverse affects until every-
one in town does likewise, at which point the municipal water supply is
destroyed.In a free society, Commons problems are notoriously intractable. Almost by
definition their resolution requires outside intervention, because individuals mustbe induced to ignore their perceived self-interests. Of the many techniques which
may be used to regulate with Commons, some (user charges) are more consistent
than others (regulation) with a free market economy, but all go against the
grain.If we are to deal with these problems in an appi opriate manner the Gov-
ernment must have a clear view of the future as well as the past. It is always
more difficult to correct a problem after it becomes acute than before. "The prac-
tice of waiting for the storms to strike and then, hurriedly, erecting shelters,"
Senators Mansfield and Scott note, "is not only wasteful and inefficient of the
resources of the nation but its cumulative effect may well be devastating. There
is a need, it seems to us, to anticipate and, as far as possible, to act in an orderly
fashion before the difficulties have descended on us." Overseeing the progress
of a post-industrial society requires an accurate grasp not only of where we arebut also of where we need to be and the merits of alternative ways of getting
there.Moreover, if it wishes to solve problems rather than aggravate them, the
Government must take a comprehensive view of the issues facing it. The worldof the modern Commons is a world of linked and multi-faceted problems, and
programs which address issues in isolation often create more difficulties than
they resolve. Thus, the organization of the Federal Government along narrow
programmatic lines has not facilitated effective governance but impeded it. Manyagencies, each serving only themselves and their constituent groups well, often
add up to a totality that serves the nation inadequately. Almost thirty years
ago, the Fourth Annual Report to the President by the Council of Economic Ad-
visers addressed the problem of coherent policymaking in terms that still sound
current today."A cardinal task, as the Council sees it, is to achieve even more harmony and
consistency among those outstanding programs of government which greatly
affect the whole economy. . . . The privilege of men and agencies within a free
government to give differing advice should be cherished. But this does mean that
the final execution of public programs touching upon the whole economy should
not achieve that internal consistency and that harmonious relationship to defined
common objectives which any large undertaking demands."

The Government, in sum, fails to plan in a systematic fashion. If we are to cope
successfully with the complex and interrelated problems of the late 20th cen-
tury, it is imperative that we both improve the capacity and capability of Gov-
ernment to look into the future, anticipating problems instead of merely react-
ing to them, and also to think comprehensively when preparing to make policy
choices.

Planning does not mean simply improving economic and other models to give
us a more accurate picture of events to come. Nor can it be limited to the prepara-
tion (and implementation) of long-range programs without adequate considera-
tion of all the effects of such programs as they unfold. The problem which we
face today is not lack of data, but refusal or inability to react to the data we
have in any organized fashion. For example, the U.S. birth rate rose from 18
per 1.000 to 27 per 1,000 after World War II and did not subside until the early
1960's. Though certain long-range implications of the resulting "baby boom"
could have been projected and action could have been taken to minimize un-
desirable impact, this was not done. Only as maturation produced crises were
ad hoe measures hastily taken. The baby boom is now over, but those born
during it are still very much with us and our society has not had an easy time
thus far in its attempts to accommodate the baby-boom generation.

Failure to interpret the available vital statistics and anticipate their probable
implications has caused numerous difficulties. A shortage of elementary school
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teachers and classrooms in the 1950's was followed by shortages of secondary
school and college personnel and facilities in the 1960's. Only after the fact did
the nation undertake intensive teacher education and facilities construction
programs, and these programs predictably were not terminated when the boomended. Today, declining school populations have produced excessive capacity,
to the point where 85 percent of the 1.2 million teachers who will graduate by
1980 will not get jobs in their chosen field. There are other examples of the
baby boom non-policies. We have been and are unprepared for the 35 million
persons who will enter the labor force during the 1970's. Although almost one-
third of the increase in the crime rate during the 1960's was attributable to the
new baby boom population and could have been foreseen (most crimes are con-
sistently committed by single men aged 14 to 24), we did not react to the new
crime wave until the 1970's were almost upon us. We note that there has been
the same lack of attention to housing. The point is that the data on the baby
boom were nearly perfect; there was virtually no controversy over the figures
and their future impact. There were, however, no mechanisms requiring anintegrated policymaking approach.

We have not fully learned the lesson of the baby boom even today. Only be-
cause the Social Security Administration is forward looking and captures theattention of Congress and the Executive are we aware of the pressures which
will be placed on our retirement system as the over-6.5 population doubles in the
next 40 years. There is, at the same time, little concern at the highest levelsabout the crisis which faces the VA hospital system in the next 15 years, as huge
numbers of World War II veterans age and their needs for medical care expand.

If having knowledge and not using it is wasteful, planning based on insufficient
data or failure to consider all forseeahle effects of a proposed program is reckless
and dangerous. Perhaps the most striking example of such behavior is the inter-state highway system now approaching completion. When it was first proposed
in the early 1950's, the system's planners envisioned a forty-thousand mile net-
work of expressways linking all major portions of the United States. Theirvision has become our reality: the system today is an engineering marvel which
has put post-war America on wheels and, as an aid to truck and automobiletransportation, has exceeded all expectations.

The problem is that the planning which preceded construction of the highway
system was narrowly focused and largely ignored anything not directly con-nected with technical design and construction per se. It was known in the early1950's that concentrations of automobiles can cause severe pollution problems. but
this was ignored. Routes were laid through central cities, ultimately requiring
the eviction of thousands of people at a time when good housing was in shortsupply, but this too was overlooked in 1956. Obviously, the system would have
(and has had) enormous and detrimental effects on non-motor vehicle modes,but these were brushed aside. By opening up the suburbs to uncontrolled growth,the system facilitated urban sprawl and accelerated the decline of central cities.but this was not taken into account either. Tens of billions of dollars were spent
on a program which promised to-and has-shaped our nation in concrete. Thestructure of domestic commerce was violently altered without consideration ofthe "spillover" effects that such a system would have on important sections of
the economy and the regions through which the roads were to be built.

An additional factor of single facet policymaking which contributed to our
urban spread and sprawl was our Nation's policy commitment to the increased
productivity of agriculture through the contribution of research at land grantuniversities and other zovernment supported facilities. While this has contributed
to the bounty of our Nation. it also facilitated one of the largest movements ofpeople from rural to urban areas with no programs, no arrangements to copewith these population shifts.

Finally, it is useless to collect data and suggest policy alternatives from it ifthe statistics on which they are based are subject to debate or to political con-siderations rather than the other way around.
During the middle 1950's, responsible forecasts estimated that total crude oilproduction in the continental United States would ultimately amount to between

1.50 and 200 billion barrels. Those forecasts implied that domestic production
would peak between 1966 and 1970 and decline thereafter, and as a result thatpetroleum imports would grow rapidly after 1970. The first reaction of the petro-leum industry to the predictions of an imminent decline in U.S. oil production
was one of incredulity and dismay: the second was an attempt to prove it would
not be so. In the five years following 1956, public estimates of ultimate U.S. oil
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production were rapidly escalated until, in 1961, the U.S. Geological Surveytrumped the highest estimates with a resounding 590 billion barrels. That figurewould have kept the U.S. self-sufficient in oil production until about the year
2000.The best present figures indicate ultimate production of 170 billion barrelsin the "lower 48." Annual crude oil production in the continental United Statespeaked in 1970. In the winter of 1972-73, the United States for the first timesuffered from widespread fuel-oil shortages because of the inability of domesticproduction to meet current demands. In the winter of 1973-74, the Americaneconomy was nearly paralyzed by an Arab oil embargo. America lost its chance
to plan for and achieve real energy independence in 1956.

The moral of the petroleum reserves prediction story is not that industryshould be precluded from forecasting its own production, or that its forecasts
should not be taken seriously. Rather the lessen to be learned is the need fora mechanism for the collection of data of greater integrity, and for multiplecenters of data generation and analysis. The data and information bases whichunderlie national planning efforts should not be generated solely by those whoseforecasts are likely to be colored by their devout hopes for certain future con-ditions. We need data that is gathered on the same basis, treated with integrityand available to all agencies of the Government and even the private sector.
In that way we could at least agree on what we disagree about.

In the United States. national policy planning has too often been picturedas a closed process involving only a small group of powerful technocrats, in-
sulated from criticism, imposing a regid program upon a willing public. Infact, there is nothing in the nature of planning that requires such an undemo-
cratic process or solution. We do not advocate a planned society. We urge that
America become a planning society. In the long run, we believe that intelligent
planning will actually reduce burdensome governmental intervention in mat-ters affecting the private sector. Much present governmental interference in
the economy consists of extreme and ad hoc reaction to situations which have
become acute because they were ignored until they became intolerable. With
the benefit of foresight, the Committee expects that such government interven-
tion as proves necessary will be more considered, more timely, and less heavy-
handed.

The Committee's preliminary recommendations suggest new institutions and
procedures which we believe are necessary if government policy-making is toremedy the shortcomings-and avoid the pitfalls-discussed above. We cannot
as a nation begin to adequately cope with changes, internal or external, unless
and until our national leaders have improved mechanisms which will assist them
in reacting to the new complications in society with more forward-looking and
integrative policies.

The process that we propose will give policy-makers improved ability to plan.
But we are under no illusions that the goals we seek are easily attainable. Our
political system rewards "fire-fighters" and tends to dismiss efforts at foresightas the work of intellectual Cassandras. In the American version of the tale, the
White Knight who slays the dragon gets the damsel and the votes. His friend
in the next village may have achieved the same end with less trouble by spraying
dragon repellent on the shrubbery, but for his productive pains he gets only the
indifference of the mob and a reputation for eccentricity.

The American people and their elected representatives still have in their
consciousness the memory or legend of a land of infinite size and riches where"every man could be a king-'-or at least "paddle his own canoe" in a riverfilled with salmon. And the immigrants coming to our shores magnified the
American Dream.

This dream is philosophically inconsistent with today's reality that we must
conserve, husband our resources, more sharply define our objectives at home, useour strength more selectively abroad and with heightened reliance on economicsolutions. That means we must plan more carefully the use of our more limitedresources and more fragile environment while we improve our mechanisms to
avoid trouble instead of reacting to it.

Crossing the psychological divide hetween the dream and the reality is our
nation's most difficult hurdle. Foresight and integrated policymaking in govern-ment will emerge only if the need is understood and is demanded by an informedpublic. Thus. we renew the theme of public participation with which we closethis introduction and which pervades the recommendations of the Committee.

fl1-492-77 1S
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SUMMARY OF THE COMMITTEE'S RECOMMENDATIONS

Our recommendations are separated, for purposes of presentation, into dis-
crete subject areas running the gamut from collection of data and its use in
the construction of economic models through formulation of policy alternatives
and their consideration by the President and Congress. Despite this organiza-
tion, the Committee's suggestions are intended to lay the groundwork for one
continuous process; taken together, they outline a single, self-reinforcing struc-
ture. The following topics are addressed below:

A National Growth and Development Commission.
Data Collection & Statistical Analysis.
Intergovernmental and Territorial Dimensions of National Growth Policy.
Presidential Participation in National Growth Policymaking.
The Role of Congress in National Growth Planning.
Materials and Commodity Policies.

This paper is not the final report of this Committee. That report will be de-
livered, prior to year-end, to the National Commission on Supplies and Shortages
and to the public, along with a supplementary document containing individual
Committee papers, contractor studies, and other related materials. The recom-
mendations presented and summarily discussed below are those on which the
Committee has reached substantial consensus to date, and matters which re-
main to be resolved are noted. We expect that the next two months will see
refinement of the Committee's views on some of the subjects discussed herein,
particularly the role of Congress. Moreover, while Committee sentiment is not
completely unanimous, there has been a surprising degree of argument on the
major recommendations outlined in this interim report. In the final report, any
Committee member who wishes to take issue with particular recommendations,
or to offer additional substantive comments, will have the opportunity to do so.

The Committee has been operating since its formation in accordance with all
provisions of the Federal Advisory Committee Act of 1972 which, inter alia,
requires that all of our meetings be open to the public and the records and
meeting minutes be made available for public inspection. Public attendance and
interest in the ongoing work of the Committee has been both encouraging and
helpful. We hope that it will not abate with the conclusion of our work.

We have made no effort to analyze in depth any substantive policy problem,
or to recommend alternative possible solutions on such matters as energy or
urban blight or nuclear proliferation, or a whole host of other present or
potential difficulties. That job was not assigned us. Rather, we have addressed
ourselves to the more general problem of improving the structure and processes
of the Federal Government so that it may deal more capably with the whole
spectrum of problems and potential problems facing our nation.

NATIONAL GROWTH AND DEVELOPMENT COMMISSION

The Committee recommends that a National Growth and Development Commis-
sion be created, as an independent agency in the Executive Branch of the
Federal Government with a broad mandate to examine emerging middle to long-
range growth and development issues with particular attention to the integrative
implications and to recommend feasible policy alternatives to the Congress, the
President and the public. We recommend that the obligation to prepare the Na-
tional Growth and Development Report be transferred to the Commission from
the Office of the President.

However much we improve the capabilities of Congress and the Executive
to govern on a cohesive and far-sighted basis, it is unrealistic to expect existing
institutions preoccupied with the crises-making headlines today to devote ex-
tensive resources to problems of the near and distant future. The demand for
long-range policy analysis already has, and in the future increasingly will, out-
strip institutional capabilities. In addition, there are matters that require at-
tention, but the raising of which carry, or appear to carry, large political liabil-
ities that both the Congress and the Presidency allow to linger in limbo until
the repercussions have enveloped us. The Committee intends the National
Growth and Development Commission to be an independent center devoted to
identifying and examining policy issues before they surface as crises (an early
warning system) and enter the partisan political arena, and to assessing the
impact of existing policies on future needs. The Commission's output must be
broad and comprehensive, addressing the future needs of regions and sectors
as well as the economy as a whole. It will not make a single recommendation,
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but rather explore feasible policy options involving cross-cutting issues of na-
tional import. It will attach the costs, economic or social, to the alternative
solutions it proposes.

The Commission, as we view it, will have no executive, legislative or judicial
powers, but is to be an evaluative and advisory institution. Its task is to raise
the level of national debate by clearly setting forth policy options. It will also
raise the national awareness of problems not yet upon us or not being tended
to. Among these will be issues raised by the ACIR of sectoral or of regional
consequence, which they have brought to the attention of the Commission and
which will have been organized by the Commission seeking integrative policy
alternatives.

The National Growth and Development Commission's output will take three
distinct forms:

First, the organization will annually prepare and submit to Congress, the
President, and the nation a report setting forth its proposed research agenda,
the status of ongoing work, and government responses to previous studies.

Second, the National Growth and Development Commission should period-
ically select major policy issues for comprehensive analysis by its staff and others
working. under its auspices. A typical analysis would identify and describe the
problem addressed and present alternative feasible means of approaching it,
including the cost of each alternative, and the sectoral and regional impacts of
the options considered. There should be no substantive limitation on the scope
of the National Growth and Development Commission's investigations; how-
ever, the President or either house of Congress (by special resolution) might
require the Commission to address any major topic it selects.

Third, the job of writing the National Growth Policy Report, now imposed on
the President by Title VII of the 1970 Housing and Urban Development Act,
should be transferred to the National Growth and Development Commission. At
least once every four years, the Commission would be charged with preparing a
broad overview of major prospects and policy issues affecting our nation's future
growth and development. We believe that transferring the Growth Policy Re-
port to the Commission will disentangle it from the constraints imposed upon
elected officials in dealing with politically sensitive issues or in raising issues
which at the moment appear to be beyond their capacity to solve, and thus elevate
the candor and content of the National Growth Policy Report. To involve the
public at large in the Commission's work, the Growth Policy Report might be
preceded by hearings across the country, and presented to the nation in a
televised joint session of the Congress.

COMMISSION STRUCTURE AND PROCEDURES

We suggest that the Commission consist of nine people of diverse interests
and backgrounds appointed by the President after consultation with the Con-
gressional leadership, and subject to Senate confirmation. Five of the members
would be full-time and four part-time, serving staggered terms of two to five
years. The President would select, from among the full-time members, a Chair-
man to serve in that capacity at the President's pleasure. No member would be
removable during his term except for cause.

The Committee's purposes in recommending this complex structure are four:
to provide continuity in membership;
to give the Commission some degree of political autonomy;
to balance Presidential and Congressional influence by making the Chair-

man responsive to the President while requiring consultation with Congress
before appointment of members; and

to insure that high caliber individuals may serve on the Commission
although not in a position to accept full-time appointments.

The Commission would appoint an executive director and deputy director to
head a staff of from 35 to 50 professionals, supplemented by visiting specialists
and consultants as needed. To guarantee access to necessary information, the
Commissions should be given authority both to contract out analytic work and to
demand information from executive agencies as needed, and remain aware of
useful planning efforts by governmental bodies such as OSTP. We expect it to
hold hearings, receive information and seek advice from sources outside of the
government.

The Committee is sensitive to the fact that much of the Commission's work
may be controversial. Simply in choosing the topics to be addressed, even with-



270

out regard to its findings, the Commission over time will inevitably make some
enemies. While its activities should not be shielded from Congressional and
Presidential oversight, we believe that in the interest of giving the Commission
a reasonable opportunity to prove its worth its organic act should provide an-
thorization sufficient to see it through an initial eight-year lifespan and, like
independent regulatory agencies today, its annual budget should be submitted
to Congress without OMB intervention. But the Commissioji's enabling legislation
also might well include a "sunset" provision requiring a thorough, independent
evaluation of the institution after seven years, prior to the renewal of its legisla-
tive charter.

The Committee has given some thought to the problem of focusing the atten-
tion of the President and Congress on the National Growth and Development
Commission's output. In the final analysis, the Commission's work can only be
guaranteed a hearing if the competence and stature of the body are established
-n:d it has public support; the ultimate success of the body will largely turn on
the individuals appointed to it. We cannot emphasize too strongly, therefore, the
importance of appointing ain initial body of the highest caliber, whose member-
ship is widely respected for its fairness and competence.

Beyond this, we have several suggestions. It is important that the Commis-
sion conduct its affairs openly, not only making its reports available but actively
stirring public participation and interest in its work. To the extent that the
public at large believes the Commission's work to be valuable, it will be helpful
in promoting national consensus assisting the legislative process-particularly
in complicated and controversial matters. We also believe that the Commissionms
enabling legislation should include a provision requiring the President and
Congress to respond in some fashion to the Comnnission's output. The Economic
Report of the President, about which more is said elsewhere in this report,
would be an ideal vehicle for response, but the choice of mode should be left to
the President. Finally, some provision must be made for regular transmission of
the Commission's work to designated committees in the House and Senate, or
to the leadership of Congress for assignment as it sees fit.

Not since the National Resources Planning Board under President Roosevelt
has our nation had a permanent organization to identify and raise policy issues
of the type recommended above at the highest levels of government, with a broad
mandate and no substantive limitations. The NRPB was an enormously valuable
institution, but its failure to serve Congress as well as the President led to its
early demise. The Committee has tried to address the problems encountered by
the NRPB in developing our recommendations. But a new institution of the kind
we envision cannot survive, whatever its structure and mandate, without the
active support of the American Government and people. We trust that the
National Growth and Development Commission will earn such support, and we
hope that it will be forthcoming.

DATA COLLECTION AND STATISTICAL ANALYSIS

The Committee recommends the creation of a new statistical unit in the
Executive Branch to coordinate and rationalize the Federal Government's col-
lection and processing of basic economic data. The new umlit should construct
its own econometric model of the American economy, sophisticated enough to
trace and project the effects of alternative policies and scenarios on individual
regions or sectors as well as the economy as a whole.

Accurate and usable information is the foundation of all economic analysis
and forecasting. These in turn are the principal tools of economic and policy
planners. We should not take any action of potentially great impact on the
economy without understanding its probable effects on the course of national
economic growth and development.

During and after World War II the United States pioneered in the develop-
ment of advanced econometric models that reduce the web of interrelationship
in a modern industrial economy to manageable size. In the decades since the
War, however, we have fallen behind in the use of such models to guide Federal
efforts to understand the economy and achieve balanced economic growth.

The United States does not lack for economic models. Within the Federal
Government the Departments of Commerce, Labor, Agriculture, and Interior,
the Federal Energy Administration, and the Environmental Protection Ageney
each have econometric models used in forecasting the national economy or nar-
rowly defined sectors of it. We fail, however, to coordinate the construction of
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models, or to standardize the collection of data which drives them. As a conse-
quence, the value which the Government gets for its statistical dollar and the
analysis available to the public and decision-makers is not maximized. The closest
thing at present to a statistical coordinating agency, OMB's Statistical Policy
lDivision, has not taken a strong lead in rationalizing the construction of models
or coordinating collection of data. As a consequence, some data is collected twice
while other important statistics are neglected altogether, with data being incon-
sistent. Federal models, written in diverse computer languages, cannot "com-
municate' with each other. Moreover, fractionated statistical capabilities have
failed to produce a model anywhere in the U.S. sufficiently large and detailed
to provide an adequate overview of the sectoral and regional implications of pro-
posed economic policies or possible future events.

To remedy these defects, the Committee recommends that a new statistical
coordinating body be created within the Executive Branch, without strong ties
to any existing department or agency. The new unit's task would be two-fold:

First, it would assume responsibility for coordinating the construction of Fed-
eral econometric models and overseeing collection of the data that drives them.
The new unit is not to dictate the purposes or use of Federal statistical efforts,
hut it should be given sufficient budgetary and administrative powers to en-
courage agencies to build models capable of interacting with each other, to elimi-
nate wastefully duplicate data gathering, to foster data collection in areas where
it is now weak. and to guarantee the integrity of the data collected. It is to
forcefully promote the notion that all Federal models, whatever their origin and
purpose, should be integrated into a single statistical system permitting the user
of one to draw on the resources of all.

Second, the new unit would he responsible for developing a large, sophisticated
model capable of detailed analysis and simulation of the economy by sector or
region. and available as a base upon which to model smaller and more specialized
sections of the economy at minimal expense. We do not propose that the Depart-
ment of Commerce's Bureau of Economic Analysis and the Department of Labor's
Bureau of Labor Statistics give up their modeling capability in favor of reliance
on a single central model. We do anticipate. however, that in time many con-
suiners of econometric data will discover on their own that the well-funded and
highly sophisticated model which we propose can capably supplement or replace
their own more modest efforts.

The Committee does not favor placing the new statistical agency under the
wing of any existing department with important econometric responsibilities.
Because of the substantial staff and budget which its modeling and data coordi-
nating responsibilities will require, placement within the Executive Office of the
President would not be appropriate. At the same time we are skeptical of the
value of a totally new. independent agency. In the final analysis, it may be best
to place the new functions in an existing office with a reputation for integrity.
objectivity and technical capability; the National Bureau of Standards, the
Smithsonian Institution, or the National Science Foundation are suggestive of
wlha t we have in mind.

The Committee has also not yet reached a firm position on the extent to which
the new statistical entity should become involved in analysis and commentary
as well as description, which we expect to do in our final report. It is clear that
the proposed National Growth and Development Commission, the Congress, and
the strengthened Presidential policy staffs (which we advocate in the Presi-
dential section) will be eager consumers of the new agency's output. Moreover.
ne can envision a program under which scholars or others from outside of the
government gain access to the new model.

INTERGOVERNMENTAL AND TERRITORIAL DIMENSIONS

Improving the State and Regional Contribution to National Growth Policy:
The Committee recommends that the responsibilities of the Advisory Com-

mission on Intergovernmental Relations (ACIR) for analysis of intergovern-
mental problems and communication of regional prospectives to the federal gov-
ernment be expanded. The Committee further recommends that statutorily based
intergovernmental commissions, similar in organization to the ACIR, be estab-
lished in each of the 10 existing Federal administrative regions. These should be
given immediate responsibility for communicating regional problems and pros-
pects to the Federal government and overseeing collection and dissemination of
information on subjects of regional importance.
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Of the three perspectives from which we should view the consequences of
national policy decision-aggregate impact on the nation as a whole, sectoral im-
pacts on specific industries, and territorial impacts on communities or areas-
we are weakest by far in attending to the third. Improvements in our ability to
anticipate aggregate and sectoral problems in the economy must be accompanied
by parallel improvements in our ability to foresee territorial and intergovern-
mental difficulties arising from aggregate or sectoral problems. We lack ade-
quate means at present to assess, before we move, the potential consequences of
Federal action in such areas as regulation, land leases, subsidies, and tax poli-
cies on states and localities. With the exception of the ACIR, no institution mon-
itors the sub-federal effects of Federal decisions even after they are made, and
there are no regular channels through which state and local governments can
routinely communicate with the Federal government in areas of shared authority.

In recent decades, the powers and responsibilities of the Federal Government
have Increasingly intertwined with those of state and local governments. In-
creasing Federal intervention in national economic affairs, including energy and
transportation, affects, and is impacted by, the power of the states to control land
use, set up local governments, develop systems of taxation, etc. The growth of
environmental concerns and the emergence of important resource imbalances
across regions have heightened this interdependence. Proposals to improve inter-
governmental cooperation have gone unimplemented or failed to provide the nec-
essary degree of coordination. No institution adequately assesses the territorial
and intergovernmental impact of major public and private initiatives.

The Committee's recommendations in this area reflect a desire to recommend
ways of assessing the territorial implications of national policy decisions, of
modeling developmentes in the nation's major regions, of making recommenda-
tions for adjusting national policy to avoid undesirable territorial impacts, and
of providing opportunities to air concerns common to Federal and sub-Federal
governments.

As currently organized, the Advisory Commission on Intergovernmental Rela-
tions (ACIR) functions primarily as a forum for the consideration of common
concerns of officials at all levels of government and a source of expert studies on
problems of federalism. We envision expanding the body into an intergovern-
mental "conscience", prodding other components of the government to give at-
tention to the kinds of regional concerns which will form so large a portion of
our national agenda in the years ahead.

To that end, we recommend that the ACIR undertake the following new
responsibilities:

First, periodic reports should be made to the National Growth and Develop-
ment Commission on the intergovernmental and territorial aspects of national
development. These, to include documents compiled by each of the ten (10)
intergovernmental commissions discussed below, would be incorporated into the
Commission's National Growth and Development Report.

Second, ACIR should undertake to consult with the Commission and the policy
staffs in the Executive Office of the President to insure that those groups give
adequate consideration to issues of major regional significance in preparing their
own reports and recommendations.

Third. the ACIR should respond. on behalf of state and local governments, to
discussion of intergovernmental issues by the Commission and Presidential
staffs in their products. In a similar vein, the ACIR might submit "intergovern-
mental impact statements" to the President and Congress assessing the probable
effects of proposed policy initiatives on states and localities.

The proposed regional intergovernmental commissions would perform, on a
more limited basis within regions, the functions that the ACIR is to perform
on behalf of sub-national governments in general. Like the ACIR itself, they
would be funded jointly by the states and the Federal government. For example,
they might weigh the local impact of proposed tax reforms or railroad subsidies,
reporting the results to the ACIR and the public. Moreover, they would continu-
ally monitor and evaluate the territorial effects of specific policies or programs,
looking towards reports to the ACIR on regional growth and development for
use in preparing the periodic National Growth and Development Report of the
Commission. In these reports, critical regional problems would be identified and
viewed in the context of national development trends, Federal policies and pro-
grams, and other factors of interest. On a day-to-day basis, the "mini-ACIR's"
should function as clearinghouses for Information and analysis of regional prob-
lems and prospects-sponsoring some studies and disseminating others.
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It is the Committee's hope that these mechanisms will strengthen America's
ability to weigh the effectiveness of policies and programs, particularly as they
insert general elected officials into the intergovernmental arena on a continuing
basis. Hitherto, intergovernmental working relationships have been almost ex-
clusively between functional agencies, such as the Federal Highway Administra-
tion and state and local highway departments. This has contributed to the
fragmentation of public policy and the misallocation of public resources.

The Committee has not decided yet on other uses of the regional intergovern-
mental commissions. Clearly, the efficacy of federal programs could be enhanced
if a gradual but determined effort were made to rationalize the crazy-quilt
system of Federal regional organization, interstate economic development activi-
ties, and other councils which take in part of more than one state but less than
the entire nation; the mini-ACIR's might take the lead in such an endeavor.
Some on the Committee have suggested that the proposed regional intergovern-
mental commissions may be appropriate vehicles through which to channel
Federal regional development funds. Others resist giving program responsibilities
to the regional commissions, arguing that it is precisely the lack of such func-
tions which has permitted the ACIR to avoid involvement in bitter but pointless
controversy and to develop a reputation for impartial expertise. We hope to
have more to say on this subject in our final report. Whether or not they are
given line functions, however, the Committee strongly believes that the proposed
regional commissions would make an important contribution to the national
effort to develop better policy-planning tools.

PRESIDENTIAL PARTICIPATION IN NATIONAL GROWTH AND DEVELOPMENT POLICY

The Advisory Committee recommends that the Economic Report of the Presi-
dent, broadened to include detailed analyses and a comprehensive outline of the
President's economic goals and program by sector, become a principal vehicle
for Presidential initiative in national economic affairs. To assist in preparing
the expanded Economic Report, generating policy alternatives, and providing
fresh sources of substantive expertise, the President needs staff competence
across the government by program and the economy by sector. We recomnnen].
three things: strengthening some staffs that already exist (e.g. OMlB's capacity
to do integrated policy analysis and the technical assessment capabilities of the
new OSTP), reassigning or eliminating some existing staffs which have failed
(e.g. the Domestic Council), and creating a new unit to fill the Executive Office's
void in the area of sectoral economic analysis.

Three distinct phenomena stand in the way of the leadership which Americans
expect-and increasingly fail to get-from their Presidents in proposing and im-
plementing policies affecting national growth and development. The first is the
problem of attracting Presidential attention to long-range concerns in the face of
the President's normal role as a 'firefighter," confronting the problem of the-
moment without the leisure to reflect on its relationship to last week's crisis or
tomorrow's agenda. The second is the difficulty of securing impartial counsel in
the face of departmental and interest-group parochialism; to the extent that the
President relies on these sources (each with its own mandate and constituency
to service) the information he receives is likely to be limited and his options
narrowed accordingly. The third is the parochialism and fragmented jurisdiction
of the Federal departments, which works against coherent national policy de-
velopmen-t because almost all important problems (food and energy, for example)
cut across departmental lines.

The key to solving the last problem lies in a thorough reorganization of the
executive branch. We believe that such a move would be in the nation's interest,
but do not have the time or resources to undertake the kind of analysis that the
subject deserves. The other two problems noted are addressed in the Committee's
major recommenations.

Sustained White House interest. a prerequisite to effective Presidential partici-
pation in national economic growth and development, can be secured by placing
a reporting requirement on the President that impels him and his principal ad-
visors to step back from day-to-day concerns and take a comprehensive look at the
economy and what they propose to do about it. Because it is an action-forcing
document with high visibility and statutory deadlines, the budget haq bponinp
the principal planning tool of modern administrations. But the budget's short-
term focus and consideration of Federal program expenditures to the exclusion of
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other relevant factors makes it unsuitable for use as the major general planning
document.

Rather than suggest yet another report, the Committee's contribution to curb-
ing Presidential paper proliferation is the suggestion that the Economic Report
of the President be broadened in a fashion that returns it to the spirit of the
Presidential message contemplated by the Senate when it passed the Employment
Act of 1946, the nation's last serious attempt at national growth policy planning.
The report is visible, prestigious and ripe for expansion. Recent Reports, in fact,
show some signs of evolving into the broad policy tool we envisage, a role which
they have not placed since the Truman Administration. And the Report's tie to
Congress. formalized in annual hearings by the Joint Committee on the Economic
Report, is one which we applaud and hope to see strengthened in future years.

We recommend that the present Report be expanded in two ways. As a descrip-
tive document it should deal with such matters as investment employment, and
wages not only in aggregate terms but also with reference to major sectors of
the economy and geographic regions. As a prescriptive document it ought to out-
line Presidential policies in areas touching significantly on national growth and
development. Ideally, the Economic Report can present in one place an overview
of the President's entire economic program: targets at which he has taken aim,
reasons for the measures he advocates. and consequences he anticipates out in
the private sector as well as across the government if an(l when his proposals
are enacted. While the President must and will retain the freedom to choose
the subjects to be addressed and the attention given them, an enlarged Economic
Report also strikes us as the ideal place to raise and comment on trends not yet
troublesome but potentially so, such as commodities plentiful but likely to be
scarce or expensive in the foreseeable future.

Simply by way of example, we note that the pages of an expanded Economic
Report would be the ideal place for Presidential commentary on decisions by
independent regulatory agencies like the ICC, CAB, and FCC, highlighting the
intpact of agency initiatives and suggesting Congressional action where appropri-
ate. And if, as recommended above, an independent National Growth and De-
velopment Commission is established. the Economic Report would be the logical
plaee for the President's response to the work of this body. In short, an expanded
Economic Report gives the President an opportunity to state, in a unified whole,
his interpretation of the nation's economic problems and his proposals for deal-
ing with them. Simply drafting the Report will force the White House to confront
and reconcile conflicting departmental goals, proposals and priorities, a valuable
exercise in its own right.

Improvement in Presidential policy staffing should complement and build upon
the broadened Economic Report.

The case for staff improvement is a strong one. OMB, for example, lack a real
grasp of problems which straddle or fall between Departments, and has no divi-
sion to monitor non-federal institutions and their interaction with national
policy-making. The CEA, for its part, rarely ventures to examine production or
employment in any one sector of the economy, however vital. No part of the
Executive Office effectively monitors midddle-range concerns, up to five years in
the future, though 0MB does prepare five-year budget forecasts.

OMB has a long history of substantive service to the President. Over the last
decade it has increasingly moved from the nuts and bolts of operational over-
sight to broad gauge policy analysis. This movement has been limited, however,
by the pre-occupation of most OMB professionals with single agencies and {thus
with pieces of programs and problems. OMB can and should help the President
and his aides think through policy problems il general terms, free of jurisdic-
tional limits. We suggest that a substantial number of OMB staffers devote more
time to broad and medium-range issue analysis on the President's behalf. We
believe that this can be accomplished without net increases in personnel by fold-
Ing what is left of the Domestic Council staff into OMB and re-orienting parts
of the underused management staff to this mission.

More specialized but equally relevant capabilities can be created in the new
Office of Science and Technology Policy (OSTP). The Office's enabling legislation
gives it a mandate to do medium range planning on all matters touching science.
technology, and engineering; these endeavors constitute a vital component of
needed planning capability insofar as advancing technology is a prime cause of
thie conditions for which we feel the need to plan.

In addition, the Executive Office needs a new sectoral (micro-economic)
economic staff of perhaps 50 to 1.0 professionals to follow and anlayze sectors
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of the private economy for the Persident. The tasks are varied, but all invlove
watching what goes on "out there" for the President and then helping him to
formulate his economic program in a manner sensitive to individual slices of the
economy. The new office, though not equipped with its own data-collection
capability, will make extensive use of input-output models of the economy by
sector and region, and thus should be a natural supporter of the efforts advocated
elsewhere in this report to coordinate and expand the government's statistical
capabilities.

We are hopeful that many of the positions needed to staff the new office can be
obtained by abolishing present vestigial Executive Office units with related
missions, such as CIEP and COWPS. Such action would provide an excuse for
abolishing various Cabinet Committees now frozen into being by statute but of
little use to the President. Statutory Cabinet committees strike us as a mistake.
Such things are better left to Presidential discretion, so that they can be easily
started, easily stopped, and not swollen with staff. Comparable committees
estabilshed in the future should look for staff assistance to the overall resources,
strengthened as we suggest, of OMB, CEA and OSTP.

Without detailed discussion, we recommend that the new unit be located either
in the CEA or in the 0M1B. The choice between these two must be left to the
President; we plan to suggest arguments for and against each agency in our final
report.

In addition to their work on the Economic Report, the staffs we recommend,
taken together, can do four things for the President better than these have been
done before. First, they can place well-researched policy alternatives before him,
drafted from his central perspective and with his needs in mind. Second, they
can evaluate policy proposals put forward by others in and out of the Executive
Office of the President, and, if proven competent, will almost certainly be drawn
into the process of preparing the President's legislative program, researching the
technical soundness of proposals and their probable effects on the private sector.
Third, they can and will act as Presidential eyes and ears, monitoring events
across the economy, forecasting future developments, communicating problems
and potential problems to the President. Materials shortages are a case in point
and one in which all of the new staffs have a role to play, whether it be de-
veloping estimates of the impaet of a shortage across the economy, searching
for substitutes for commodities likely to be in short supply in the future, or
developing contingency plans for Presidential reaction to shortages. Fourth,
the new staffs can backstop the President's own personal agents-senior White
House staff, Cabinet members, or combinations of the two-in grappling with
sectoral, technical and/or inter-departmental problems as they occur.

Expanding the Economic Report and improving Presidential staffing in key
areas are not panaceas, but they do address the problem of achieving more co-
hesive presidential policy across the range of federal concerns. The proposals
we make offer a President so inclined the chance to give future-oriented, inte-
grated attention to those policy concerns which are critical to balanced national
growth and development.

THE ROLE OF CONGRESS IN NATIONAL GROWTH AND DEVELOPMENT POLICY

To date, the Committee has not had an opportunity to finalize its views on
Congress' role in national growth and development planning. The Committee.
at the outset, also feels more tentative about making specific, substantive recom-
mendations to Congress than it has felt about making such recommendations to
the Executive Branch. This is because Congress is a more complex governmental
department and because Congress itself has been and presently is in the midst of
preparing its own suggestions for internal structural reform which we strongly
applaud.

Congress functions best as a reactive body. Its two political parties, its two
autonomous but interdependent Houses. and its .535 individual members (each
with a different and unique constituency) make it difficult for it to take unified
and cohesive initiatives. The planning process which we have outlined along with
our other recommendations takes this tendency into account and works with it.
not against it. The consummation of the planning process is the submission of
programs to Capitol Hill and subsequent Congressional consideration of the
National Growth and Development Commission's and the President's proposals.

We do have some interim and more general observations to offer Congressional
involvement in the planning process.
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First, we think it's important for Congress to devote greater resources to in-
volving itself in national policy formation processes and to attracting increased
public attention to these processes. To permit the televising of key Congressional
debates, for example, might help inform the average citizen about the workings
of government and lessen the sense of distance from the national government. It
must be left to Congress leadership to decide which proceedings ought to be
televised, and in what manner, but surely debates on the President's newly
expanded Economic Report or debates on the reports of the National Growth
and Development Commission would be likely candidates for electronic dis-
semination to a wide audience.

Second, Congress ought to give careful consideration to the way in which it
will receive the special planning submissions to be made by the President and by
the National Growth and Development Commission. Congress could, for example.
expand the role of the Joint Economic Committee, which already receives and
conducts hearings on the Economic Report, to include reception and comment
on the National Growth and Development Commission's reports as well. To facili-
tate serious Congressional attention to long-term policy problems, the JEC might
even be given some limited authority to draft and report "sense of the Congress"
resolutions in response to the National Growth and Development Commission's
papers or the President's Report. These, brought to the floor at the beginning of
a Congressional Session, could set the stage for a discussion that would hold the
promise of being more farsighted and more insightful than most.

Alternatively, the National Growth and Development Commission might send
its papers simultaneously to the Speaker of the House and the President Pro
Tempore of the Senate, with a concurrent recommendation that they call in the
leadership of both Houses of Congress and that the combined group determine
how to pass on the Commission's report which has been laid before them. A po]-
icy paper on energy, for example, might be assigned to one or more committees
in each House, or to a joint hybrid meeting of several sub-committees of different
committees (e.g. Interior, Science and Technology, and Interstate Commerce).
Again, hearings and a resolution expressing the sense of Congress could emerge
from such a process. At this point, the Advisory Committee advocates neither of
the aforementioned proposals; we simply think it incumbent upon Congress to
provide some mechanism whereby the initiatives of other agencies of the Gov-
ernment can receive serious attention in an organized fashion on Capitol Hill-
and especially how members of Congress reply to recommendations of the Na-
tional Growth and Development Commission.

In Congress, even more than in the Executive, there is no effective mechanism
which encourages it to approach issues in an integrated and comprehensive
manner, or even to make discrete decisions in a broad and more explicit policy
context. In fact, there are many severe constraints within Congress which mili-
tate against developing an improved policy-making process. Without an im-
proved process, however. Congress is further limited In its ability to respond to
broad policy issues or proposals originating elsewhere. In making this general
interim finding. the Committee takes specific note of the following:

The relative political independence of individual Members of Congress
leaves them free to define issues and select goals as they choose, being con-
strained only by their perception of the constituencies.

The ever-increasing burden of complicated legislation, the multiplicity of
duties. the need to be available to constituents, the frequency of the two-
year election race in thte House, all conspire to limit the time the individual
member of Congress has to think beyond the immediate.

The increasing number and complexity of issues, combined with the ter-
ritorial imperatives of individual members, have led to a division of labor
among the committees and subcommittees of Congress. They have become
the primary decision-making site. Such fragmentation implies that con-
temporary policy problems are susceptible to competing definitions often re-
sulting in different directions for future policy.

The multiplicity of subcommittees representing specialized subjects tends
to be duplicated in the Executive Branch organization which further rein-
forces this fragmentation.

Given this fragmentation in decision-making and policy deliberation, there
does not exist a central mechanism or system or process for coordinating
and providing direction for more comprehensive legislative policy-making
other than through the new budget process, which is a giant step forward.
but which has its own limitations on long-range policy formulation. The
Committee is considering the pros and cons of two-or more-year budgets.
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Individual committees and subcommittees-even party leadership com-
mittees-are inadequately equipped, with staff and data analysis capability,
to undertake a comprehensive impact assessment of individual legislative
proposals, nor are comprehensive independent assessments made outside of
Congress, i.e. The Executive.

The Committee, in continuing its examination of the Congressional role in in-
tegrative policymaking, does not mean to imply that Congress does not manage
complicated, cross-cutting jobs well when traditionally it has had the leadership
role and accommodated itself to such performance. Among such examples is its
creation of tax bills. One thing further needs saying at this time.

There has been some discussion in Congress regarding the role of Regulatory
Agencies. The Committee feels that Congress might wish to seek an overall re-
view. The last 25 years has seen a huge increase in the activities of Federal
regulatory agencies reflecting the growth of the nation generally, enormous tech-
nological development, and change in the value judgments of our citizens. This
has brought with it a corresponding growth of legally binding administrative de-
cisions with the force equal to a law passed by state legislatures, or the Congress,
or by a judicial decree. The growth of administrative law has troubled many,
both in the Government and the private sector, especially since in various cases,
a particular regulatory agency can and does act in the capacity of lawmaker,
prosecutor, and judge-all by the same agency.

There are pressure for and against actions taken by those regulatory agencies
and these pressures do not all cut one way. While industry is generally opposed
to almost all F.T.C. regulations, the airplane industry insists on the C.A.B.
setting fixed rates. At the same time, many in Congress and the C.A.B. itelf
would prefer to let the marketplace take over.

There has been talk of the need for a sweeping review of our Regulatory
Agencies and our Committee would favor such action. We do not refer to an
"Inspector General's review" but one which, in each case, looks at the basic
purposes and objectives of the agency to determine if such objectives are still
valid, if generally they are being fulfilled, and if alternative or modified objec-
tives might be more appropriate.

'MATERIALS AND COMMODITY POLICY ISSUES

The Committee recommends that future Presidents designate one Cabinet
member or senior personal aide to be responsible for materials and commodity
policy matters. The Committee believes that the recommendations made above
for national growth and development planning processes will enormously im-
prove the nations approach to materials and commodity problems.

This Committee's tasks do not include a consideration of materials policy per
se. Rather. our legislative mandate requires that we make recommendations to
"integrate the study of supplies and shortages of resources and commodities into
the total problem of a balanced national growth and development."

Our recommendations in this area are incomplete as the result of an early de-
cision to defer to the Commission on Supplies and Shortages (with which we are
associated) on statistical and technical matters relating to materials. The Com-
mission has not, to date, presented its conclusions and recommendations on key
commodities issues to us.

Generally. however. we are convinced that the structures recommended above
can and will deal adequately with policy questions involving materials and non-
agricultural commodities. Our study group on materials issues has made the
following observations concerning Federal efforts in the field:

First, adequate data and information are generally available to the Govern-
ment, though some gaps do exist-especially timely information regarding certain
imported commodities. 'More important than lack of information is the prolifera-
tion of statistical units and the disparate methods of making the information
available to users, including policyinakers and analysts in other departments.
The Committee finds a definite need for and an increased emphasis on setting up
normal. continuous reporting mechanisms. Materials data collection and analysis
activities within the Government suffer from poor organization that fails to
meet the needs of high-level decision makers. Second. our study group noted
serious deficiencies in analytic and policy staffing in the materials area at the
highest departmental levels and in the Exemutive Office of the President. As a
result, available data are used inadequately, if at all, in the policy process.
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Finally, we note that confusion and difficulty have been caused in recent years
by the absence of a clear channel through which persons concerned with ma-
terials problems, inside or outside of the Government, might obtain the atten-
tion of the Chief Executive.

The Committee believes that materials and commodity policy issues, like other
major sectoral policy issues, should be addressed as an integral part of the total
national policy development process. Only in this way can we insure that such
issues are treated in the context of their relationship to other international and
domestic factors. We believe that the recommendations of the Committee, set
out above, for improved statistical coordination and a new sectoral staff in the
Executive Office of the President will effectively fill the gaps observed by the
subcommittee concerning the handling of materials and commodities issues in
the Executive Branch. The new statistical coordinating unit would insure that
Government agencies collect and process data in a form usable to those who de-
pend upon it. Moreover, searching out and planning for problems in the materials
area will be an important part of the work of the sectoral staff which we pro-
pose to place either in 0M1\B or CEA.

Of our subcommittees major observations. only the fourth has not been ad-
dressed above in our various recommendations. Accordingly, the Committee
recomnnends that the President designate a Cabinet or senior staff member as a
contact point for those with an interest in materials and commodities questions.
We emphasize that we are not proposing the creation of a Special Assistant to
the President for Materials and Commodities. We are proposing that one of the
President's aides whose work touches on materials questions (for example, a
Presidential Assistant for Economic Affairs or the Secretary of Interior) should
be given a special brief to watch materials and commodities. He or she must
carry the burden of bringing to the President's attention looming or distant
problems in the field.

The Committee has also had occasion to address the matter of "economic stock-
piling". A majority of the Committee favors economic stockpiling, but opinion as
to its scope and purpose differs widely. A few advocate the use of economic
stockpiles to stabilize market prices within ranges. Others favoring the stock-
pile see it as an opportunity to "buy time" and protect the economy from unex-
pected and abrupt interruptions in the supply of materials and commodities. All
agree that substantial import dependency, vulnerability to cartel action, and the
importance of the commodity to the U.S. economy should be the criteria used in
determining which materials and commodities should be stockpiled. Finally, there
is sentiment for vesting the policy management functions of an economic stock-
pile system (e.g. what and when to acquire, when to dispose of how much) in
an apolitical public organization or in a broadly based commission with govern-
ment and public members. The purpose of such a group is to prevent the domina-
tion of stockpiling decisions by partisan political considerations or a particular
departmental or Presidential view.

The fact that there may be no shortage of almost all minerals in the earth's
crust does not insure us against dislocations in certain eases where much of
the commodity is imported. However. economic stockpiling as a policy instrumuemt
should be embarked upon. if at all. only carefully and gradually. It is an area of
government intervention in which costly and disruptive mistakes can be made.
and it is only one of several policy instruments that might he utilized to deal
with materials shortages. Each material or commodity should. at the least, be
examined carefully to determine the best alternative approach to its case.

CONCLUSION

It is often argued that there are hazards to our freedom in a planning econ-
omy. But the alternatives are not planning on the one hand and freedom on the
other. The alternatives. as we see them. include the option of planning demo-
cratically, in a way that does not diminish our freedom but expands it.

The American people are subject day in and day out to a great variety of
pressures-from every level of Government. from the actions of powerful special
interests in the private sector, from crises. shortages. and inflation. and other
circumstances that stem not from deliberate action on anyone's part but from
inaction, confusion and cross-purposes. and froum actions of other Governments.
The sum total of coercion may actually be diminished as we move toward more
orderly and coherent policy making.
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Historically, Federal intervention has been most severe in times of unforeseen
difficulty. Then we not only get intervention, we get it hastily with little reckon-
ing of the consequences. If we look ahead and identify problems down the road.
perhaps we will be spared the need to act precipitously in ways that limit our
freedom of choice.

Historically, resolute avoidance of planning has not spared us intervention in
the private sector. We have had heavy doses of such intervention, but it has
come in the form of multiple uncoordinated actions, not adding up to a coherent
attack on our gravest problems, and frequently making solution of those prob-
lems more difficult as one such intervention modifies another.

Government programs can become gigantic smothering bureaucracies; they
can distort the mechanism of the market; they can reduce our freedom; they can
bring unintended consequences. If we turn our backs on all we have learned in
200 years about the domestication of power, the uses of all of our institutions,
and the emergence of freedom, then planning will be very hazardous indeed.
But if we proceed with care, make use of the planning of the private sector,
learn as we go, and build accountability into the system, planning will be con-
siderably less hazardous than drifting into a dangerous future.

Planning must be open and competitive to be sound. The process we envision
is designed both to maximize public participation and to encourage multiple cen-
ters of data and policy analysis. Diverse centers of expertise guarantee sharp
debate and vigorous advocacy. They are our insurance against the triumph of
weak policy by default.

A vigorous and free press, an open planning process, a multiplicity of centers
creating vigorous debate, and a healthy respect for the effectiveness of the free
market can combine to permit a planning process which successfully avoids the
Scylla of blindly stumbling about in a complex world on the one hand, and the
Charybdis of centralized, totalitarian usurpation of our rights on the other.

It is not merely ideologies which divide our nation-although partly that is
So. In large measure, it is the frustration of how to accomplish national objec-
tives that often could be beneficial to all sectors of society. Our Federal system
of 50 States with various powers vis-a-vis the national government, of divided
responsibility between the Presidency and the Congress, and our pluralistic
democratic society, taken all together, makes it exceedingly difficult to get the
whole governmental process to work well. Thus, it is not merely a matter of
talking about programs, we must also talk about mechanisms and structure by
which to effectuate programs-and make them work.

There has been such enormous change in our nation and in the world over the
last dozen years that approaching solutions from a recent historical perspective
no longer applies. This has frustrated our politicians as well as our people.
We must, therefore, create new institutions and new mechanisms in our govern-
mental process to enable government to respond more appropriately to these new
conditions. The ability to accomplish this will challenge all the managerial and
psychological talent that our society possesses, as well as our courage and deter-
mination to face change-and then to act.

Representative BOLLING. Our next witness. Mr. Richard Neustadt,
is an old friend. We have known each other for years and years. But
he is also a political scientist of great eminence.

He did his undergraduate work at the IUniversity of California.
He worked for OPA, too, but they say he is an economist.
TMr. NEUSTADT. It was simpler in those days.
Representative BOLLING. Other governmental service includes As-

sistant to the Director of the U.S. Bureau of the Budget from 1946
to 1950; Special Assistant to the White House from 1950 to 1953; and
teaching at Cornell and Columbia before becoming professor of gov-
ernment and associate dean at the John Fitzgerald Kennedy Scqool of
Government.

In 1959 to 1961 he was a consultant to the LT.S. Senate Subcommittee
on National Policy Machinery, which indicates that he has been at
this problem for awhile. He has been a consultant to manV other dis-
tingruished bodies., as well as the Rand Corp. And he won the Woodow
'Wilson Foundation Award in 1960.
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He is the author of "Presidential Power," which, as I understand it,
is frequently used as a text in a variety of places. He has written a
lead article in the American Political Science Review called "Presi-
dency and Legislation."

I am delighted that you can be with us this morning. We will be
glad to hear you.

STATEMENT OF RICHARD E. NEUSTADT, PROFESSOR OF GOVERN-
MENT AND ASSOCIATE DEAN, JOHN FITZGERALD KENNEDY
SCHOOL OF GOVERNMENT, HARVARD UNIVERSITY; AND A
MEMBER OF THE ADVISORY COMMITTEE ON NATIONAL GROWTH
POLICY PROCESSES

Mr. NEUSTADT. Thank you very much, Mr. Vice Chairman. I will
try to be brief.

The three of us who are here today have each developed specialties
in dealing with that vast terrain, "national growth policy processes."
It is a mouthful. Mr. Widner has been shepherding our work on inter-
governmental relations and Mr. Saltzman has been interested particu-
larly in what I expect will be the most innovative of our proposals-a
national commission to serve as a frankly experimental substitute
for Roosevelt's old NRPB. With this experiment we seek to fill a
gap in institutional resources never yet filled satisfactorily in our
system, and in the process to learn by the short, rather unhappy
experience in Roosevelt's time. For my part, I have focused on the
terrain most familiar to me, the Executive Office of the President,
which I know from studies of successive administrations and also from
relevant experiences. Experience doesn't make me an expert, but it
has made me sensitive to problems which now seem acute.

The Commission that Mr. Saltzman has discussed can raise the
level of debate, at least we hope it will, and can pose policy alternatives
for identifying upcoming problems.

But when it comes to choosing courses to advocate. and picking alter-
natives and advocating them and giving Congress something to re-
spond to or react against, the White House has a job to do, or so it
seems to us.

Americans expect leadership from their Presidents in proposing and
implementing policies affecting national growth and development.
They haven't been getting much of that lately, and more is involved
in this lack than personality, or ideology-though both plainly have
been at work in recent years. Among other, more institutional inhibi-
tions our committee has focused on two:

First, a President is a firefighter; if he doesn't do much broad or
long-range planning it is partly because his schedule is crowded with
shortrun issues that demand attention now. Second, a President is
hard put to get timely advice shaped to his peculiar national, central
perspective. And this has been especially the case with certain kinds of
economic problems in particular sectors. For illumination of what goes
on inside sectors, inside given parts of the economy, the Presidency
nowadays seems to be woefully dependent upon inexpert or biased
sources of advice, plagued by parochialism.

Our Advisory Committee feels that the first of these two difficul-
ties-the firefighter syndrome-can best be dealt with by expanding
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the Economic Report of the President, making it more like the docu-
ment contemplated in the original full employment bill of 1945. Re-
porting requirements are about the only device we have to help Pres-
idents step back and take a comprehensive look at any problem. We
see no point in more Presidential paper, so rather than suggest a new
report we favor broadening an old one. As a descriptive document, the
report should consider production, employment, investment, etc., not
only in the aggregate-as it does now-but also by sector across the
economy. As a prescriptive document. the report seems to us an ideal
place to comment on trends in the economy which are not yet trouble-
some but may become so, and to comment also on important decisions
of the independent regulatory agencies. This is a new thought, but I
think a good one.

We can't require Presidents to talk about every sector of the econ-
omy every year, but even a selective report can bring the White House
to confront and reconcile conflicting departmental priorities, a valu-
able step in itself.

As it stands today, the Economic Report is visible, prestigious, and
ripe for expansion. Lately, it has begun to evolve into the kind of
broad policy tool which we would like to see. And its tie to Congress-
through this committee-is one we applaud and hope to see strength-
ened. Indeed, if the National Commission to which Mr. Saltzman has
referred were in being, and if the President were to use his Economic
Report as a vehicle for commenting on, giving his reactions to the rec-
ommendations and advice, in the report of that Commission, that
would be a great advantage.

To deal with the second problem outlined above-adviser parochi-
alism-there will have to be a strengthening of the President's institu-
tional staff-in the Executive Office of the President, as distinct from
*White House, per se. That is an old distinction. It has almost ceased
to exist today. I hope it can be revived-to complement and build upon
the expanded report. Within the Executive Office today, OMB lacks
a firm grasp on many problems cutting across departmental lines, and
CEA focuses on aggregate economic issues to the virtual exclusion of
individual sectors. We would like to see OMB help the President and
his personal aides think through issues of program development in
appropriate terms, across agencies, beyond budgets. At the same time,
we think a new unit is needed to fill what strikes us as a void, or gap,
in the Executive Office today-a new unit in the form of a sectoral or

nmicroeconomic" staff to track pieces of the private economy for the
President the way the CEA now tracks the economy as a whole.

As was demonstrated so starkly in 1973, especially on agriculture.
and less publicly-we are told-in many other spheres before and
since, a President needs-and has not got-reliable and handy sources
of disinterested advice on what is happening in key parts of the pri-
vate sector. Nowhere in the Executive Office is there staff well equipped
to do this. Large groups are not needed; small numbers of sophisti-
cated persons might do wonders. They, we think, can be provided
without net increases in present Executive Office personnel; instead
slots can be squeezed by abolishing vestigial units. In our discussions
we have looked upon the Domestic Council as a prime candidate. and
the Council on International Economic Policy as another. And there
are still others.
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Our committee is unsure whether the new unit would be best placed
in the CEA or in the OMIB-I can give you the arguments each way,
if you wish-but we are sure that a new independent agency is not
necessary and would be counterproductive.

In the Nixon and Ford administrations, inflation and recession, and
resource constraints, have shown up simultaneously to plague both
private and public decisionmakers. There has been lots of improvised
activity and many new mechanisms created in the White House: The
Council on International and Economic Policy, the Council on Wage
and Price Stability, the Economic Policy Board, these among others.
Amon- them EPB seems the most nearly effectual. probably because
it most nearly reflects the way Ford likes to deal with problems. Our
review of its work suggests to us an immense range of governmental
issues-public policy issues-arising all the time, that turn upon per-
formance and requirements in particular parts of the private sector.
Yet expertise about these parts of the economy, to the degree that it
is found in Government at all, is closely tied to either agencies or
interest groups quite far removed from the Presidency or its per-
spectives. Accordingly, we think new staff of the right sort in the
Executive Office could do three things for a President better than now.
First, help him weigh the pros and cons of program and policy pro-
posals flowing to the White House from Congress, departments and
the private sector. Second, monitor events across the economy, fore-
cast future developments, communicate problems to the President-
generally serve as eyes and ears in areas where Presidents have often
lacked for both. And third, provide ad hoc support as needed for a
White House aide or Cabinet member grappling with technical eco-
nomic problems that involve the private sector-as most do-while
o'Itting across departmental lines-as virtually always is the case.

Cabinet committees like the Economic Policy Board or individual
Presidential agents. like a George Shultz under Nixon, are only as
good as the quality of staff work they have ready to hand and can
call their own. It is our strong impression that in respect of economic
sectors, staff resources at the center may be thinner, lesser both in
numbers and in expertise, than at almost any time in the past 40 years.
Since the start of the defense period 1.940. I stress the word "impres-
sion," but I think you will find it widely shared outside our commit-
tee's ranks.

I don't want to sound more authoritative than I feel, and my feel-
ings are quite modest. A more extensive, purposeful, economic report
and a stronger staff to deal with what it covers will not, in and of
themselves, assure that any President plays an intelligent role in
guiding national growth policy. But they do offer the President so
inclined a chance to address policy concerns important for growth
and development in a more cohesive, thoughtful way than has been
the case to date. Whether done by statute or by the President acting
on his own initiative, these things are worth a try.

In that regard. my own preference is for Executive initiative, not
legislation-although some of my committee colleagues see this the
other way. If you will grant me an additional 3 minutes sometime
this morning, over and above these prepared remarks, I will tell you
why I have that preference. It is a matter of history, starting with
the history of the Employment Act of 1946.
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Representative BOLLING. Thank you very much.
Our next witness is Mr. Ralph Widner. Mr. Widner is listed in

"'Who's Who" as a planning executive. And I think that Mr. Saltz-
man is to be complimented for his ability to keep Mr. Widner and
Mr. Stein in the same room together.

Mr. Widner is also a public administrator of great talent, and was
a member of the planning task force for the Appalachian Regional
Commission from 1963 to 1965. He has also been a member of the
Committee on Science, Technology and Regional Development of the
National Academy' of Sciences. He has worked on the Hill as the leg-
islative assistant to Senator Clark, I understand, from 1963 to 1965,
when he became executive director of the Appalachian Regional Com-
mission. Since 1971 he has been president of the Academy for Con-
tempoxary Problems.

We are very glad to have you here with us today.

STATEMENT OF RALPH R. WIDNER, PRESIDENT, ACADEMY FOR
CONTEMPORARY PROBLEMS, COLUMBUS, OHIO; AND A MEMBER
OF THE ADVISORY COMMITTEE ON NATIONAL GROWTH POLICY
PROCESSES,

Mr. WIDNsh. Thank you, Mr. Vice Chairman.
In the interest of saving time I will submit the prepared' state-

ment for the record and summarize as quickly as possible the salient
points.

I might say that in the area for which I have been responsible in
the committee we have taken off from one of the recommendations
of the Joint Economic Committee in its 1976 report, in which you
propose that major economic programs and policies should be preceded
by a special analysis of their impact on regional and local economies,
and that major executive and legislative proposals should be accom-
panied by an analysis of their impact on economic activity in regions
and in areas within the regions. We took 'off on that point primarily
because there is a recognition in the committee that in addition to
being concerned about the aggregate performance of the national
economy, and the sectoral components of the economy to which Pro-
fessor Neustadt has just referred. there are also obviously territorial
impacts from these policies, or intergovernmental impacts if you
want to describe it in another way. And we have been fairly blind in
our national policymaking about these consequences until after they
have already occurred and we are feeling them either in our wallets
or elsewhere.

So our committee has attempted to come up with some modest means
for putting a little more awareness into the national policy process
concerning the territorial or intergovernmental dimensions of these
decisions.

As is the case in the recommendations that Professor Neustadt has
summarized, we looked around for existing mechanisms. 'We don't
-want to create more gingerbread. And we looked across the whole
apparatus that we have available to us: The Federal Regional Coun-
cils, the multiplicity of regional commissions and federally man-
dated bodies of one kind or another in the various regions of the

91-492-77-19
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country. We came to the conclusion that at the national level we
could do a lot worse than simply to strengthen some of the responsi-
bilities of the Advisory Commission on Intergovernmental Relations
by adding an additional charge or two to that Commission's mandate,
so that they would be responsible periodically, perhaps every 2 years,
for assessing the impact of Federal decisions upon the regions of the
country, and submitting a report to the National Growth and Devel-
opment Commission, or whatever other body has responsibility for
producing the national growth and development report. And in this
way begin to make us more aware of the inadvertent consequences
that flow from Federal decisions.

We are fully cognizant-and I think this is reflected in Mr. Saltz-
man's statement-of the debate that is rapidly heating up right now
about whether the Sunbelt is draining the Northeast and industrial
Midwest dry. We are hearing all these figures lately about people
in Ohio paying far more into the Federal Treasury than they get back,
while the people of Alabama are getting back far more than they pay
in. There are important issues here. The irony is that the debate has
been stated in essentially negative terms when actually I think a little
applause may be in order. We have had a national goal ever since the
Roosevelt administration of bringing the South and the West up to
some degree of parity with the rest of the country, and now when we
seem to be at least within hailing distance of accomplishing that objec-
tive, instead of saying we have reached a goal we say we have created a
problem. A little shifting of gears in Federal policy is in order, be-
cause there have been some profound structural changes in the North-
eastern and Midwestern economies which have had to be recognized
at the national as well as the State and regional levels. It is that kind
of issue that we think we have to have more vision and perception at
the national level than we had in the past. And we think the Advisory
Commission provides a potential mechanism.

The difficulty is that in a continental country the variety of prob-
lems and contexts among the sections of the country are so varied that
we reallv can't take a standardized look at the whole country and come
to useful conclusions or decisions.

For that reason we have grappled-and I must say not totally
satisfactorily-with the question of what kind of structure could we
establish at the regional level that would enable the Federal Govern-
ment and the States to come together in a useful forum for those d e-
cisions that are shared. We can give thepi all the bloc grants and rev-
enue sharing in the world. but we still lease Federal lands, and we still
make regulations and standards in Washington. The Federal Govern-
ment is a direct actor in each of these regions. whether we want that
to be true or not. And a bloc grant revenue-sharing program by itself
simply doesn't mean that responsibility can be devolved downward
and we get away from the problem. So we wanted to find some kind of
forum for shared decisionmakin!, if vou will. We have an awful lot
of apparatus out on the ground right now. We have economic de-
velopment commissions and river basin commissions. and we can go
down a long list of 30 or 40 different kinds of entities. none of them
are satisfactory. The Federal Regional Council is one that frequently
occurs to most of us. But we find that the Federal Regional Councils,



2S5

because they are essentially coordinating bodies for the Federal Gov-
ernmetnt,.don't enjoy a particularly good reputation among Governors
or legislators. The GAO did an evaluation just a year or two ago of
the Federal Regional Councils and found in one case that the Federal
representatives sat on a dais like this and forced the Governors to sit
down there in the audience, and the Governors simply wouldn't come:
to any more meetings-which is a perfectly plausible position for themn
to assume, it seems to me.

So we went back and looked at history again. And we found that
much to no one's surprise, the National Resources Planning Board
had grappled with this same question in 1935, and they came to the
conclusion that we really can't draw lines around regions that are
perfect for every purpose. If you have a river basin problem, one set
of lines makes sense. If you are trying to deal with commuting pat-
terns, another line makes sense. And so on. And so thev recommended
the establisliinent of centers in 10 cities in which the Federal Govern-
ment would have a staff analogous to these Federal Regional Councils
which could work directly with the States in that general region or
specific pi'oblemns in which the conjoint exercise of Federal and State
powers was going to be necessary. We are proposing that sometning
on that order seriously be considered, and that each fo these i0 centers
be responsible for submitting to the Advisory Commission on -inter-
governmental Relations every 2 years a report on the difficulties and
problems of these regions. particularly with regard to national policy,
and that this become part of the ACIIR report for the National Growth
and Development Commission, or whatever body produces the Na-
tional Growth Report. We simply then outline the alternative ap-
proaches you might take to that problem.

There is one other area of recommendation which Mr. Saltzman
asked me to briefly summarize for you this morning, vhich is really
the work of a subcommittee chaired by Prof. Wassily Leontief, w0homi
most of you know received the Nobel Prize some years ago for his work
in economics.

Representative BOLLINO-. He was one of our earlier witnesses in this'
series.

Mr. Wi:DN-ER. At any rate, the subcommittee has made recommenda-
tions on thie problem that both of the previous witnesses have men-
tioned: That is the data problem, the informational problem. the
abilitv to integyrate infornmation into some kind of coherent picture of
what is happening nationally and regionally.

They have in that subcommittee. and the Commission in general,
anticinatedl recomninendiniv the creation of a new statistical unit in tile
xeclltJve, branloh to coordinate, and rationalize the Federal Govern-

menlts collection and processing of basic economic data. The new unit
in their opinion should construct its own econometric model of the
American economy sophisticated enough to trace and project the
effects of alternative policies anid scenarios on individual regions and
sectors, as well as the economy as a whole.

One of the debates that we have been having in the Commission is
over the fact that there are many such models. both in the Government
and outside of the Government. John Gardner is frequently warning
us about the dangers of monopolizing the flow of information, because
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we are all fallible, and if that institution or model should happen to
have a flaw in it we are all affected by the data generated by one source.
We don't mean to stress that this would be the sole conduit for all
economic data. But I think Professor Leontief is arguing that you
really do have to centralize to some degree the interpretation of infor-
mation so that you can get a coherent picture, but that you always have
as a check, these other models that exist inside and outside of Govern-
ment to validate or critique your own conclusions based on that model.

He is also arguing that we really don't have anywhere the capability
that he is recommending we develop at the national level.

We looked at the European experience with respect to this problem,
sand we find very mixed experiences. The Germans are very wary of a
-monopoly of economic information, because of the difficulties that it
would present. We found that the French have invested a great deal
*of money in developing such a model, but it is unusable with respect
to budgetmaking. One asks, what is the point to the investment if they
can't use it for the day to day and year to year operations of
Government?
* So we find a mixed bag. On the whole, though, much of the experi-

*ence in other countries is fairly heartening. There is a certain case
to be made for a strengthened unit in the executive branch for inte-
grating information into a coherent picture of what is happening in
the economy.

Mr. Chairman, I think that summarizes where we are.
[The prepared statement of Mr. Widner follows:]

PREPARED STATEMENT OF RALPH R. WIDNEU

I am Ralph R. Widner, President of the Academy for Contemporary Problems,
a public policy research center established in September, 1975 by the Council
of State Governments, International City Management Association, National
Association of Counties, National Conference of State Legislatures, National
Governors' Conference, National League of Cities, and U.S. Conference of Mayors.

However, my testimony today is in another capacity: as a member of the
Advisory Committee on National Growth Policy of the National Commission
on Supplies and Shortages.

Mr. Saltzman and Professor Neustadt will cover the committee's thoughts with
respect to improving capacity within the Federal Government to achieve long
term growth.

My remarks are addressed to the intergovernmental and informational dimen-
sions of the problem.

THE NEED FOR NEW INTERGOVERNMENTAL MECHANISMS

There are three general perspectives from which we should view long-term
decisions on economic growth:

(1) The potential aggregate impacts on our national economic and social
system as a whole;

(2) The potential sectoral impacts on specific components of our economic
and social system, e.g., the steel industry; and

(3) The potential territorial impacts on specific communities or areas of
the country.

We are weakest by far in attending to the territorial or intergovernmental
dimensions of national policy decisions.

With the exception of the Adivsory Commission on Intergovernmental Rela-
tions, there is no agency in the Federal Government concerned with the territorial
or intergovernmental consequences of national policy nor with the associated
conflicts that frequently arise between national, state, and local development
decisions.
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The question now arises as to whether some additional structural innovations
will be necessary to enable the Federal Government and states to cope with
issues of national growth and long-term problems of supplies and shortages which
could profoundly affect regional patterns and intergovernmental systems.

In the future, energy-exporting regions will confront development issues
quite different in character from energy-importing regions. Approaches to energy
development and consequent community development pressures that will result
in the Wyoming Basin will be quite different from the challenges confronted by
New England, the Middle Atlantic, and Midwestern industrial regions.

Federal decisions on energy development, supply, and allocation questiona
will assume great significance for all regions.

The varying regional consequences of economic and population shifts, energy
resource development, obsolescence in economic and physical plant, and regional
impact of Federal policy will become a central domestic concern in the coming
years as we strive for balanced growth.

It will not prove sufficient for the Federal Government to simply assume that
block grants and shared revenues from Washington will enable regions to cope,
with their varying problems on their own. Such a complete devolution of re-
sponsibility fails to recognize the increasing interdependence of private and'
governmental actions and that the Federal Government itself is a major actor
in each region. It is Federal regulatory decisions, land leases, procurement
policies, performance and quality standards, subsidies, and tax policies which
play a key role in the ability or inability of each region to cope with the special
development problems it now confronts.

We lack adequate means at present to assess the potential intergovernmental
and territorial consequences of such Federal actions in advance of their adoption.

For the larger part of our history the separation of powers and responsibilities
between the national government on the one hand and the states on the other
has stood us in good stead in populating a continent and organizing our affairs.

But in the last several decades, we have entered a new stage in our national
existence in which the powers and responsibilities of the national government
have grown increasingly intertwined with those of states and local government.

The ability of the Federal Government to influence the nation's aggregate
levels of economic activity; to set social, economic, environmental, physical
standards of various kinds; and to build large scale public improvements and
facilities directly affects and is impacted by the parallel powers of the states
to control land uses, set up local governments, prescribe systems of taxation,
set standards, and to take their own direct actions.

In the light of its review, the committee sought to recommend policy proce-
dures that would:

Provide means for continually assessing the territorial or intergovern-
mental implications of international or national developments and decisions;

Provide means for continually monitoring the performance and well-being
of the nation's major regions;

Make recommendations for adjustments in national policy that avoid
undesired territorial or intergovernmental impacts;

Provide a forum or forums for shared Federal-State decisions.
To this end, it has recommended broadening the responsibilities of the existing

Advisory Commission on Intergovernmental Relations and the establishment of
intergovernmental centers in each of the 10 Federal Administrative Regions. It
has also recommended a review of existing regional bodies.

It recommends that a regional economic reporting system be established
as a regular component of the Federal Government's economic monitoring
procedures.

STRENGTHEN ADVISORY COMMISSION ON INTERGOVERNMENTAL RELATIONS

The responsibilities of the Advisory Commission on Intergovernmental Rela-
tions should be expanded to require the Commission to:

(a) Prepare for the proposed National Growth and Development Commission
a biennial report on intergovernmental and territorial problems of national
development and emerging problems related to them in multi-state regions,
metropolitan regions, and non-metropolitan areas. This report shall be included
by the Commission as a component in its Biennial Report on National Growth
and Development.
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The Commission should include, as part of its report to the Council, reports
compiled by each of the ten intergovernmental centers.

(b) Consult with the National Growth and Development Commission as it
prepares its annual research agenda.

(c) Consult with the staff in the Executive Office of the President as it selects
.sectoral issues to be addressed in the proposed expanded annual Economic
Report and assess the analysis of these issues in terms of their territorial and
intergovernmental implications.

(d) Forecast and assess potential impacts of major proposed national policy
initiatives (legislative and administrative) upon states and localities in each
region of the country.

(e) Continually monitor and evaluate the intergovernmental and territorial
impacts of specific policies and programs and identify alternatives for maintain-
ing a desirable regional balance in the consequences flowing from these national
actions and submit the specific reports to the Office of the President, Congress and
the National Growth and Development Commission.

The committee concurs with the Joint Economic Committee in its 1976 report
in which it proposes that major economic programs and policies should be pre-
ceded by aspecial analysis of their impact on regional and local economies and
that major executive and legislative proposals should be accompanied by an anal-
ysis of this impact on economic activity in regions and in areas within regions.

REGIONAL INTERGOVERNMENTAL CENTERS

Ten statutorily-based intergovernmental centers similar in organization to the
ACIR should be established in each of the existing Federal Administrative
Regions.

Functions of these commissions would be as follows:
(a) To submit bi-annually to the ACIR a report on regional growth and devel-

opment identifying critical regional development problems related to the supply
or shortage of energy and materials; the impact of national development trends
upon well-being in the region; the impact of Federal policies and programs; and
other factors which may be contributing to regional development problems.
Those regional reports should provide a major component in the ACIR Bi-
Annual Report on National Growth and Development.

(b) Assess potential impacts upon the region of specific national, state, local,
or private initiatives likely to significantly affect well-being in the region and
report these forecasts and assessments publicly to the ACIR.

(c) Continually monitor and evaluate impacts of specific policy and programs
in the region and submit them publicly to the ACIR.

(d) Provide a forum within which Federal, state, and local leaders in the
region can consider regional problems requiring joint exercise of Federal and
state powers for their resolution.

(e) Provide a clearinghouse for considering the impacts of major Federal as
well as state and local development decisions on the region.

By establishing these linked mechanisms for intergovernmental consultation,
the committee believes that greater coherence can be achieved in the use of
Federal, State, and local powers;

Our ability to continuously monitor the effectiveness of policies and programs
will be strengthened, particularly because these mechanisms re-insert the elected
official into the intergovernmental arena. Hitherto, these relationships have been
almost exclusively between functional agencies-a fact that has contributed to
the fragmentation of public policy and misallocation of resources.

It would also clearly establish a much-needed new dimension in our national
decisionmaking: the formal recognition of territorial and structural conse-
quences fl owing from all significant policy decisions.

ECONOMIC DATA, FORECASTING, AND ANALYSIS

We anticipate recommending the creation of a new statistical unit in the Execu-
tive Branch to coordinate and rationalize the Federal Government's collection
and processing of basic economic data. The new unit should construct its own
econometric model of the American economy, sophisticated enough to trace and
prjoect the effects of alternative policies and scenarios on individual regions or
sectors as well as the economy as a whole.

Accurate and usable information is the foundation of all economic analysis
and forecasting. These in turn are the principal tools of economic and policy



289

planners. We should not take any action of potentially great impact on the
economy without understanding its probable effects on the course of national
economic growth and development.

During and after World War II, the United States pioneered in the develop-
ment of advanced econometric models that reduce the web of interrelationships
in a modern industrial economy to manageable size. In the decades since the
war, however, we have fallen behind in the use of such models to guide Federal
efforts to understand the economy and achieve balanced economic growth.

The United States does not lack for economic models. Within the Federal
Government the Departments of Commerce, Labor, Agriculture, and Interior, the
Federal Energy Administration, and the Environmental Protection Agency each
have econometric models used in forecasting the national economy or narrowly
defined sectors of it. We fail, however, to coordinate the construction of models,
or to standardize the collection of data which drives them. As a consequence, the
value which the Government gets for its statistical dollar and the analysis
available to the public and decision-makers is not maximized. The closest thing
at present to a statistical coordinating agency, OMIB's Statistical Policy Division,
has not taken a strong lead in rationalizing the construction of models or co-
ordinating collection of data. As a consequence, some data is collected twvice
while other important statistics are neglected altogether, with data being incon-
sistent. Federal models, written in diverse computer languages, cannot "com-
municate" with each other. Moreover, fractionated statistical capabilities have
failed to produce a model anywhere in the United States sufficiently large and
detailed to provide an adequate overview of the sectoral and regional implica-
tions of proposed economic policies or possible future events.

To remedy these defects, the committee recommends that a new statistical co-
ordinating body be created within the Executive Branch, without strong ties to
any existing departments or agency. The new unit's task would be two-fold:

First, it would assume responsibility for coordinating the construction of Fed-
eral econometric models and overseeing collection of the data that drives them.
The new unit is not to dictate the purposes or use of Federal statistical efforts,
but it should be given sufficient budgetary and administrative powvers to en-
courage agencies to build models capable of interacting with each other, to
eliminate wastefully duplicative data gathering, to foster data collection in areas
where it is now weak, and to guarantee the integrity of the data collected. It
is to forcefully promote the notion that all Federal models, whatever their
origin and purpose, should be integrated into a single statistical system per-
mitting the user of one to draw on the resources of all.

Second, the new unit would be responsible for developing a large, sophisticated
model capable of detailed analysis and simulation of the economy by sector or
region, and available as a base upon which to model smaller and more spe-
cialized sections of the economy at minimal expense. W"le do not propose that
the Department of Commerce's Bureau fo Economic Analysis and the Depart-
ment of Labor's Bureau of Labor Statistics give up their modeling capability
in favor of reliance on a single central model. We do anticipate, however, that
in time many consumers of econometric data will discover on their own that
the well-funded and highly sophisticated model which we proposed can capably
supplement or replace their own more modest efforts.

Representative BOLLING. Thank you very much.
To comment on the progress of the Advisory Committee we have

chosen the newly appointed chief economist of the Chamber of Coin-
merce of the United States, M r. Jack Carlson. He is very well qualified
for this task, both the one that he has in the chamber and the one we
are assigning to him today, because he has not only a PBA but a
master's degree in public administration and a Ph. D. from Harvard.
He was an associate professor of economics at the Air Force Academy.
He left that job to become Assistant Secretary of the Air Force from
1964 to 1965. He later became senior staff economist for the Council of
Economic Advisers from 1966 to 1968, and then Assistant Director of
the Bureau of the Budget from 1968 to 1971, and Assistant to the
Director for Economic Policy in Oi\'IB, when the transition took place,
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from 1971 to 1974. And his last Government post before coming to the
U.S. Chamber of Commerce was Assistant Secretary of Interior for
Energy and Minerals.

Mr. Carlson, your whole statement will appear in the record. And I
hope you will attempt to summarize it somewhat.

STATEMENT OF JACK CARLSON, VICE PRESIDENT AND CHIEF
ECONOMIST, CHAMBER OF COMMERCE OF THE UNITED STATES

Mr. CARLSON. I am pleased to join with many of my former col-
leagues and distinguished people in the Congress. I want to indicate
that I have met a payroll, I have carried a precinct, and I have planned
and managed Federal programs, so I am about as well balanced as you
can be on this particular topic.

I do think it is appropriate, at this time of change in leadership,.
both in the Congress as well as the Presidency, to consider longer
term improvements. This is the best opportunity for considering longer
term aspects before people have to worry about ancient decisions that
they have to protect. They can be somewhat more flexible now.

I feel that your hearings on this particular subject, especially the
ones on November 16 on physical capital shortage, and financial
shortages, are vitally important, because I feel that the tools for
workers are not in place for us to move, on a timely basis, to full
employment. We are going to have to do something to encourage sav-
ings and encourage investment in those tools so that we can achieve a
full-employment economy.

Let me move on to the role of the development that can help us
in a longer term perspective. The role of the Congressional Budget
Office, I think, is a useful one. They have started extrapolating alter-
native budgets and economic trends. They have looked at the partic-
ularly long lived programs, Government retirement programs, and
social security. I think that the steps they have taken in that direc-
tion are commendable, and should be expanded.

The Joint Economic Committee plays a vital role. As you say in
your opening statement, and as you have said very expressly in the
two books that you have written, there are very few places in the
Congress where longer term perspectives are considered, but the Joint
Economic Committee is one of those places. I see the need for expansion
here. I know it is not a substantive committee as such, consequently it
tends to have lower priority, than some of the other committees in
terms of additional staffing, and additional capability. But I think that
expansion of the Joint Economic Committee is a very important area
for the Congress to consider, so that it can undertake Commission
studies, receiving studies from the executive branch, or demand them
from the executive branch, hold hearings, and transfer information to
its colleagues. The ignorance level about Government is high. Adult
education on these topics is very important.

The General Accounting Office can play a role. I think the move-
ment-since I and some other people testified in 1969-of the GAO
from merely financial auditing to performance auditing has been a
welcome trend. I think that the expansion of GAO's efforts in this
direction would be very useful.
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But, as the interim report of the Advisory Committee on National
Growth Policy declares, both the executive and the legislative branches
suffer from the consequences of our representative Government, and
suffer from having functional or activity lines. Both branches have
difficulty considering all programs that serve the same objective, such
as redistribution of income to the poor. We consider food stamps,
AFDC, medicaid, and other income distribution programs in separate
committees and separate agencies. Both in the Congress and in the
executive branch we have a difficult time looking across departmental
or committee structures at the necessary complements and substitutes
of those various programs.

We are making the situation worse. The Congress and the execu-
tive branch are fragmenting more. We are moving toward single ob-
jective agencies like FEA, and EPA, as opposed to multiple objective
agencies, so that the tradeoffs can be made right now. Tradeoffs have
to be made by someone in those departments, and often there is no one
over those departments in the executive branch to make the effective
tradeoffs, or they are made rather crudely. I dare say you have similar
problems of providing tradeoffs across the more fragmented commit-
tees in the Congress. Single objective agencies and single objective
committees are making it more difficult for all of us to look at the
longer run perspective.

Let me concentrate on the role of the Office of Management and
Budget, which the President-elect has wisely identified as his man-
agement arm. I have talked about what it does do and what it doesn't
do, and where some of the problems are. The OIB attempts to con-
sider longer term problems and trends through an exercise they go
through at least 6 months before an annual budget is sent to the Con-
gress. It used to be called the planning review session. While I was
Assistant Director of the Bureau of the Budget and the Office of Mlan-
agement anid Budget, long-term issues were often discussed there. In-
terestingly enough, every issue without exception identified in the
interim report, has come up in sessions dealing with the spring
planning review that I have participated in. Some of these issues in-
clude interdependence among countries brought about by the growth
of trade, changes in the age distribution affecting age-related pro-
grams such as old-age health and welfare assistance, and programs
such as young age education. Clearly the oversupply of teachers and
school buildings was identified years ago in these particular sessions.
Many of these sessions are backed up by long-term studies. One study
of the liquid metal fast breeder reactor took over 18 month to complete.
It was discussed during many of these spring planning reviews. So
these reports are being considered, and I think that the interim report
overly generalizes when it refers to the problems of "refusal or inabil-
ity to react to data we have in any organized fashion."1

The information from the planning review goes to the President
and his key advisers. Short- and long-term targets and objectives are
established.

Therefore, I think that it is misleading to say, "We do not have
mechanisms to anticipate, analyze and understand problems." The real
problem is why those studies aren't picked up and used in a meaning-
ful way. The answer is that the users, the decisionmakers do not have
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an incentive to do it, because 'most decisionmakers are at their posts for
a relatively short period of time-Congressmen 2 years. Senators 6
years, and Presidents 4 years. The average life tenure of a Presidential
appointee is 2 years. It is difficult to get people to concentrate on topics
beyond their tour of duty. That is a fundamental problem. Analysis
and data are there, plentiful terms, but it is rarely pulled out and used
for decisionmaking purposes, unless the information can be shown to
affect people generally or the constituency of public officials in partic-
ular. Longer term analyses are quickly set aside in favor of short-term
solutions. This is true for both the legislative and executive branches,
and reflects the tenure of public office I have mentioned.

When officials of both the legislative and executive branches attempt
to inform citizens or their constituency, then all of a sudden you have
interests in that particular problem no matter what it is. For example,
nuclear proliferation was talked about nearly a decade ago. No one
picked up on it until public interest started to come down on the prob-
lems of nuclear proliferation. You do have to have the ultimate driver
of our system, an informed citizenry or farsighted officials, draw forth
information that is being provided to give a long-term perspective.

We do have the problem, as Professor Neustadt brought out, of re-
viewing objectives, functions, and activities located in different agen-
cies, as you may well have with different committees. Even with all of
the great attempts to give us techniques to help whether program
budgeting, PPBS, management by objectives, we still have that as the
major problem. And it is primarily a conflict with the desire to man-
age the executive branch well, which means you have to have a set or-
ganizational structure. The problem is to evaluate where we are going
with these programs. Organizations that you think ideal today, you
would not think ideal tomorrow when objectives shift. The magic so-
lntion you find today may not be the magic solution tomorrow. Objec-
tives change and emphasis changes. It is impossible to find the best
organizational structure of Government that will be appropriate
through all time and eternity.

I applaud the President-elect's support of techniques that I think
will help: Mission-based budgeting, multiyear budgeting and zero-
based budgeting.The techniques used in the past, such as program
budgeting during the Eisenhower administration, PPBS during the
Johnson administration, management by objectives during the Nixon
administration, and inflationary impact statements requiring the
longer term benefits and cost analysis established by the Ford admin-
istration, are all helpful. I can see that the President-elect's proposal
would be helpful.

In addition, I think you ought to look at sunset laws that would
limit the life of programs and agencies so that change can more easily
be made to conform with long-run objectives. No one is talking about
most of those programs or agencies going away but about opportuni-
ties to make some modifications in the programs.

I think sunset laws are important, not just for expenditures, but also
for taxes and regulations. Regulations are the most undersupervised
activity in government. When I was Assistant Secretary of the In-
terior I had the authority that you in the Congress had given me to
close down every mine in this country on the basis of health and safety
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of the miners. I didn't have to check with you, I didn't have to check
with the President. I didn't have to check with any elected official.
And clearly there ought to be a review process for such a decision to
get hack to somebody who is elected, such as the President of
the United States. I do think it is important that the President in the
exeeutive branch review regulations at least the major ones.

We also have a serious problem of following good administrative
procedures. The Administrative Procedudes Act is not followed in
many cases. Even that needs to be considerably upgraded so that peo-
ple feel that they can participate and have a meaningful process in
the development of regulations.

From a longer term perspective, nothing would be be more helpful
than if the actions of the Congress and the President or their proposed
actions were shown in terms not only of their impact on the next
budget, but subsequent budgets. Now only a 1-year cash flow budget is
relied upon. No description of longer term liabilities are made. Al-
though a pay increase went into effect October 1, it is not the $2 to
$3 billion cost this year that may be the most interesting information,
but the billions of dollars it will cost in subsequent years, and in Gov-
ernment retirement expenditures for decades.

The same goes with long-life programs like social security and
others. You ought to know what you are committing for the future
and you ought to have some sort of budgetary way of showing it either
with or without a discount rate. That can be one of the most effective
techniques for contributing to a longer term perspective by decision-
makers at all times. Perhaps it can be written up in the special analysis:
of the budget, and it can be accomplished within a year. It would be a;
very helpful direction to move in.

By the way, I agree with the Interim Committee that the users
charges are greatly underused. This partly reflects the fact that the
Congress has a unique mix of skills, primarily legal, and consequently
economic mechanisms are seldom used. Police force approaches are
generally relied upon, and subsequently user charges aren't adopted.
*We would be far further along in our environmental quality goals if
we had used user charges as opposed to police powers.

THlE ROLE OF THE STATISTICAL UNITS

I agree that improved data analysis is necessary, but I have reserva-
tions about the method recommended in the report. It recommends "a
new statistical unit in the executive branch to coordinate and rational-
ize." I feel this recommendation falls back on an old axiom that most
of us have used while in government: "When in doubt reorganize." But
I think there is less doubt. I think there is a credible, though not
achieving its potential, Statistical Policy Division within the Office of
Management and Budget. It has the authority, it has the power of the
purse to referee among agencies, reduce duplication and moderate the
burden imposed upon industry for data collection, and upgrade and
fill in gaps. I am afraid that an independent agency for this purpose
would experience difficulty in accomplishing its goals from scratch and
without the power of the purse. I recommend that you beef up that
capability and go for a change in leadership if necessary rather than
fragment organizations. If we find that something isn't measuring up
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to par, why do we reorganize? Why don't we fire some people and hire
some people that can do the job? Of course, fire is not the word to use.
You shift people around to take into account their comparative skills
in different areas.

Representative PIKE. Mr. Vice Chairman, I was just getting ready
to applaud, until he backed up.

Mr. CARLSON. The interim report calls for a standardization of
models and for the executive branch to develop a major model of its
own. I disagree with this approach. Rather, the Executive Office
and executive agencies and congressional offices should make use of
many techniques and models, depending on the needs of policy analy-
sis. When I helped make the official executive branch economic forecast
for policy purposes, I found it useful to use a variety of models, such
as those of DRI, Chase Econometrics, Wharton, University of Michi-
Ian, University of Maryland, Federal Reserve Board, the National
Planning Association and the Commerce Department. Some have bet-
ter price estimating equations for consideration of inflation. Some have
greater detail by sectors and geographic areas, such as the National
Planning Association model. And some have better information to
consider the different industry components, such as the University of
Maryland. Some provide measures of the impact of economies abroad
on the United States for assessing the role of trade and investment. No
one model or technique is best for everything, nor will it ever be.
The last thing in the world you want is to have an upgrading of the
input-output table in the Executive Office of the President. With all
due respect to Wassily Leontief, this is best housed in an area where
you can go through the technical details and long hours necessary to
develop those improved coefficients for how the economy is really oper-
ating. Clearly you wouldn't want to bring that up to the Executive
Office. I am very much opposed to that. So I would rather see improve-
ment in the capabilities where they are located.

I think the greatest problem is the fact that because of their incen-
tives or other reasons, we do not have people demanding analysis and
data. It is the demanding side, not the supply side, that is our most
serious problem. In fact, when I went through a review of all major
models and data bases in the Government, I found without exception no
data base had over 50 percent of its data ever used by decisionmakers.
How did this occur? Because the suppliers came along and asked,
wouldn't it be great to add on this additional bit of information,
without ever having it flow through to see if it was ever useful from
the demand side? That is a very serious problem, and so we can over-
invest, as well as underinvest, or we can invest in the wrong kind of
information. It is not helpful for a long-term or short-term
decisionmaking.

I am impressed by how fast this can come forth if you happen to
see you are short of data analysis, or how fast you can obtain data if
a key decisionmaker requests it. For example, during 1974 we faced a
coal strike. The President asked me to try to develop a system so that
we could keep track of what the economic impact would be on particu-
lar States and regions, and their plants, communities, jobs, income,
and particularly vital community services. We did not have a data
base for that at that particular point. We didn't have the analysis for



295

it. But within 6 weeks we did. We went from a 2-month reporting of
data coming in from the production and inventory side to a weekly
reporting. And on the production side where coal was still produced
we went to a daily reporting. We knew the inventories of every major
source in the country. We knew where coal was being delivered, and
we had estimates of what that did to unemployment in the area, and
what the broad effect would be. For example, the Tennessee Valley
Authority considered cutting down on the production of electricity
as the inventories went down. That would impact upon the aluminum
industry and jobs would tend to go down, and we had to be concerned
about it. The demands for data came along. The supply reacted to
that demand on a very timely basis. It was a very effective and a very
good lesson to show that if the demand is there the data will be pro-
vided rapidly and the analysis will be available rapidly.

Let me take another example. The first oil embargo did not occur
in 1973, but in 1967, but for only 2 wveeks, because of the objections of
some Arab country members of OPEC to U.S. foreign policy. At that
time many of us recommended that we go ahead and collect data,
because it was obvious that eve were going to become more dependent
on supplies of oil from the Middle East.

There wasn't one decisionmaker who felt that that was high enough
on his order of priorities to recommend an investment in data. Con-
sequently we did very little between 1967 and 1973 to prepare us spe-
cifically for the embargo in October, or the price increase on Christ-.
mas Day 1973. In that case you did not have demand for data. There
was no way of making an investment in data, and no support from the
suppliers of it because they weren't responding to a particular demand
at that particular point.

DISCUSSION OF THE DATA FROM INDUSTRY

The interim report exhibits a lack of trust in data provided by
industry. I found that industry provided data much more accurately
and reliably than Government data on its own programs, almost with-
out exception. When some Members of Congress accused industry of
giving misleading information on reserves of oil and gas on public
lands, I directed the subsequent investigation. I was impressed by the
degree of accuracy and ability to compensate for biases, in spite of
the obvious incentive under price controls to withhold such informa-
tion. The problem is grossly overstated.

I have also gone through the problem of estimating reserves; what
price/cost ratios do you use; what structures do you feel you can get oil
and gas from versus others, and at what depths. These are all judgment
calls. I feel that they have been reasonably made, in fact I don't see
a manipulation of the basic data.

I see people taking the basic data and saying, you can only go to
certain depths or to certain kinds of structures, that the price/cost
ratios is going to be such-and-such, and this is my outcome, and for
this reason. So I think we ought to be very careful about myth that we
have a lot of bad data flowing into our data system from industry.
That isn't the case, at least in the situation that I have explored on
the public lands and elsewhere.
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ROLE OF THE COUNCIL OF ECONOMIC ADVISERS

-It is by nature a longer term analysis organization. The predom-
inance of its members comes from the academic community and the
:academic community prides itself on a long-term perspective. I agree
with the interim report that some expansion of CEA's responsibil-

-ity and capability would be useful. This would of course require a
'commitment, as Professor Neustadt points out, on the part of the
President about how he wants to use the agencies that are very close
tto him. I would say 5 to 10 additional staff members could be useful.
Rowever, I would be very worried about getting into very large num-
bers of staff because then the Council members would become managers
instead of advisers, and they would not have time to offer advice.
And the day-to-day analysis should be relied on from the basic depart-
ments that can provide it: BLS, Commerce, Interior, FEA, and
others. The President's Economic Report could be expanded to in-
clude longer run problems and solutions.

The Joint Economic Committee could help foster the longrun so-
lution by holding more meetings on important long-term problems, as
you are doing in this case.

The interim report recommends an independent long-lived Na-
tional Growth and Development Commission which would study is-
sues and recommend feasible policy alternatives to the Congress, the
President, and the public. I agree that the Commission can be helpful
in studying problems and recommending solutions. I feel a perpetual
commission, generally independent of the President. however, is not
appropriate. Problem solving should be integrated with decision-
making in order to be relevant. Those who studv shouldn't be high-
lighted by just a set of seven wise men. Rather there are many other
sets of wise men around our coutry, and many other sources to tap.
Brookings and the American Enterprise Institute have made the claim
that they have wise men that can provide studies. Common Cause.
Citizens Choice. and other more mass-oriented groups have made
claims that they have not only seven wise men, but many thousands of
wise men to provide input. So I really don't see the logic of going
ahead and highligrhting one set of wise men to do long-term studies.
And I frankly think pluralism makes a lot more sense. The .TEC
itself has proven capable of commissioning useful studies without bias.
Some of the people I know here couldn't be persuaded to be biased
about the committee's deliberations. And that is a useful source of
information. More and more studv and analysis centers are cropping
up around the country, so I think pluralism makes a lot more sense
than one monoply commission looking at longer term problems.

ROIE OF ADVISORY CO31ITSSTON ON- INTERGOVERNMENTAL RELATIONS

I apnreciate the concern with regional analvsis loading to a recomn-
mendation by the Advisory Committee for some Regional Advisory
Commissions on Intergovernmental Relations. An even more compre-
hensive proposal would be federally sponsored mini-ACIRS for States
and substate regional commissions of councils of government. The
Interim Report apparently contemplated further steps toward re-
gional government. Prior to this step a longrun study should be made
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of the effectiveness of the 10 Federal Regional Councils. The stand-
ardization of the Federal Government regional staffs has costs as wvell
as benefits, as we pointed out earlier. The Interim Report refers to
the "crazy quilt system of Federal regional organizations." But often
it is wise to have them, and have them focus on problems as opposed
to some arbitrary selection of States.

Also, as Ralph Widner pointed out with respect to his experience
with the Governors, I frankly feel that the further expansion of the
capability of the Federal regional councils does run smack into a
major issue of States rights and direct representative government
that I think must be thought through.

The interim report refers to a need for economic stockpiles to pro-
tect against embargoes or price increases. I feel that this issue is be-
hind us now. The President in September 1976 accepted the National
Security Council's recommendation to increase strategic stockpile sup-
plies from 1 to 3 years. Inasmuch as the few threatened materials,
primarily chromium, platinum, and aluminum, are on the list of stra-
tegic materials, no additional stockpiling is necessary. The stock cur-
rently consists of adequate supplies of chromium and 1 year's supply
of bauxite. However, less than 1 year's supply of platinum exists
which is heavily imported from the U.S.S.R. and the crisis ridden
Union of South Africa. There might be a need for some expansion
there.

The very existence of a strategic stockpile has economic conse-
quences. When I was a program manager in this area people from
other countries came and talked about price adjustments, and said
they would not adjust, and I asked why. And they said that the fact
that we have tin in our strategic stockpile makes it impossible to raise
the price from their standpoint. Consequently it does have a desirable
stabilizing price effect by its very existence, even though it is for
national security purposes.

Beyond national security purposes, nmaterial shortages are most ef-
ficiently and quickly overcome by removing constraints on the market
system. Price changes cause conservation, substitution, and additional
supplies that overcome shortages quickly. This was true during the
only two material shortage experiences we have had since World War
1I, in 1951 and 1973-74. One should not blow the material shortage
problem out of perspective, other than the oil cartel problem, which
is the most serious cartel we have had in the economic history of the
free world.

This completes my initial comments. I would be pleased to join
in the discussion.

[The prepared statement of Mr. Carlson follows:]

PREPARED STATEMENT OF JACK CARLSON

I am pleased to testify before the Joint Economic Committee on Long Term
Economic Growth, particularly concerning possible improvement in decision-
making processes that consider long-term economic growth. The National Com-
mission on Supplies and Shortages and its Advisory Committee have given some
thoughts to this problem. I am proud to have played a role in its creation and
definition of its purpose while I as an official of the U.S. Office of Management
and Budget and Department of Interior. I am pleased to comment on the Interim
Report of the Advisory Committee on National Growth Processes to the National
Commission on Supplies and Shortages.
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NEW LEADERSHIP

This is an ideal time to consider such an issue. Both the legislative and
executive branches of government will have new leadership. Economic growth
is a concern to all Americans. The economic pie must grow if Americans are to
satisfy their needs-whether it be for food, clothing and shelter, or improvement
in environment, health and safety.

Improvement in descisionmaking process affecting long-term growth is most
likely early in the term of new leadership. Decisionmaking horizons are longer
and new leadership doesn't have to account for ancient decisions.

ROLE OF THE JOINT ECONOMIC COMMITTEE

The fact that the Joint Economic Committee (JEC) sponsored this hearing
for the President-elect and the Congress-elect reflects progress toward longer-
run thinking. An expansion of this kind of activity is useful. As Vice Chairman
Congressman Richard Bolling stated earlier this month, this committee ".. . is the
only one in the Federal Government focusing on a comprehensive and long-run
view of our nation's economy."

The papers and panel discussion by national experts concerning capital short-
age on November 16 should be helpful in understanding an important limitation
to full-employment growth during the next few years. Incentives for savings and
investment during the coming years are necessary to reduce the risk of too few
tools for workers-and thus the existence of unnecessary unemployment will
haunt us.

The reports from these hearings and perhaps a summary by the Chairman
would be helpful to a number of policy-writing committees, such as Ways &
Means and Finance. In turn, all Congressmen should feel a responsibility to
inform the American people on long-run topics like this. Then appeal can be made
to an informed citizenry instead of creating an incentive to appeal only to people's
misunderstanding.

ROLE OF THE CONGRESSIONAL BUDGET OFFICE

The Congressional Budget Office (CBO) can help provide a longer-run per-
spective through extrapolations of alternative budgets and economic trends and
evaluation of particular programs such as government retirement and social
security. Steps have already been taken in this direction and should be expanded.

ROLE OF THE GENERAL ACCOUNTING OFFICE

The General Accounting Office (GAO) has moved slowly but surely into per-
formance auditing as opposed to merely financial auditing. GAO is assessing
some existing programs and estimating the longer-run implications. Having
encouraged GAO to move in this direction while Assistant Director of the
Bureau of the Budget (now OMB), when testifying before this Committee in
1969, I recommended further expansion.

As the Interim Report of the Advisory Committee on National Growth Policy
Processes declares, both the executive and legislative branches suffer from the
consequences of organizing along functional or activity lines. Both branches have
difficulty considering all programs that serve the same objective or goal such
as all programs that redistribute income-food stamps, AFDC, Medicaid, or
making explicit trade-off among competing objectives such as environmental
quality, health and safety, and improvement in material well-being of citizens-
rather single-objectives agencies and committees exist instead of multiple-
objective agencies and committees that can consider such trade-offs. In the
Congress, final consideration by each House helps provide an overview. Final
deliberations of the entire Appropriations Committee help. The emerging role of
the new Budget Committee should also help.

ROLE OF THE OFFICE OF MANAGEMENT AND BUDGET

In the executive branch, the Office of Management and Budget is the primary
coordinating and trade-off proposing or making agency on behalf of the Presi-
dent. OMB attempts to consider longer term problems and trends through use
of annual "Planning Review Session" held at least six months prior to the sub-
mission of the President's annual budget request to the Congress. While I was
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Assistant Director of Bureau of the Budget and OMB, long-term issues were
often discussed. Interestingly, every issue identified in the Interim Report with-
out exception was discussed in these sessions, such as interdependence among
countries brought about by growth of trade, changes in the age distribution af-
fecting age-related programs such as old-age health and welfare assistance and
young-age education, changes in productivity and changes in employment in
manufacturing and services, the impact of the interstate highway program on
cities and other transportation modes, Government and private sector retirement
liabilities, nuclear proliferation and others. Studies backing up these discussions
may have required several months or a year or two to complete, such as the study
of the Liquid Metal Fast Breeder Reactor and Nuclear Proliferation. The Interim
Report overly generalizes when it refers to the problems of "refusal or inability
to react to the data we have in any organized fashion."

The information from "the planning review sessions" is summarized for the
President and his key advisers, along with recommendations for policy changes
for both the near and far term. The implications of the policy decisions are trans-
lated into target budget figures for the subsequent budget and extrapolations for
5 years, or longer in the case of selected programs such as water projects and
social security. This information is given to agency and program managers to
use in development of the President's legislative and budgetary program.

Although the Interim Committee overstates the situation when it states "we
do not have mechanisms to anticipate, analyze, and understand" problems, there
is a problem of receptivity. Unless the information can be shown to affect people
generally or the constituency of public officials in particular, longer term anal-
yses are quickly set aside in favor of short term solutions. This is true for both
the legislative and executive branches and reflects the tenure of office holders:
2 years for congressmen, 6 years for senators, 4 years for presidents, and about
2 years for presidential appointee. When the constituents of the officials are in-
formed or feel the longer term problem is so important that expedient, short
term solutions are inappropriate, then the already available data and analyses
are used.

When officials of both the legislative and executive branches attempt to in-
form citizens, they run the risk of being accused of advocating a particular
solution. Then it is not clear who is representing whom. Consequently, the
President and Congress have attempted to limit the growth of public informa-
tion staffs.

The federal government has always had a difficult time reviewing federal
programs with similar objectives, functions or activities located in different
agencies. This occurs because programs have to be managed under only one
organizational arrangement for proper setting of responsibility and account-
ability. Although some useful techniques are employed to evaluate comiple-
mentary or substitute programs in different agencies, the conflict of effective
management and adequate evaluation remains.

IMPROVEMENTS PROPOSED BY PRESIDENT-ELECT

I applaud the President-elect's support of mission-based budgeting multiple-
year budgeting, and zero-based budgeting. This should help provide a longer-run
perspective. This was the case when useful techniques were tried by past pres-
idents. President Eisenhower accepted Program Budgeting, which placed bud-
geting in a format that related to the purpose or function of programs. President
Johnson initiated the Planning, Programing and Budgeting System and brought
about better analysis of problems. President Nixon inaugurated Management
by Objectives to help set priorities for managing the executive branch effec-
tively. President Ford directed preparation of "inflationary impact statements"
so as to understand explicitly the benefits and costs of proposed policy actions.

ADDITIONAL IMPROVEMENTS

In addition to the innovations already proposed by the President-elect, the
following techniques should also be considered:

(1) Sunset laws should be passed to limit the life of programs and agen-
cies so that changes can more easily be made to conform with long-run objectives.

(2) Sunset laws should apply to all tools of government-expenditures, taxes,
and regulations.

(3) Public policy changes should be described in a way that shows future
as well as current year impacts. Accrued liabilities in each year should be

91-492-77-20
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shown, with or without a discount rate. For example, small changes in social

security this year mean larger dollar liabilities for subsequent years but are
now nowhere to be found.

(4) Both Congress and the President should exercise more oversight over

regulatory organizations. Major new regulations should be cleared with the

President or his management arm (OMB) for agencies reporting to the Presi-

dent, such as FEA, OSHA, MESA, EPA, etc. The Congress should provide more

effective review of major regulations and insist on legislation for the more im-

portant regulations. In addition, citizens should be assured that all changes in

regulations follow procedures that allow them to participate. Prior publicity

of economic and environmental impact statements and hearings are a minimum

requirement. The Administrative Procedure Act should be updated for this
purpose.

(5) The Congress should routinely require the Executive Branch and In-

dependent Regulations Commission to estimate the impact regulations and

proposed changes have on economic growth. Estimates are needed for some

expenditures and tax programs, but little is estimated for regulations. The Pres-

ident could include these estimates in the special analysis section of his annual

budget message along with estimates for expenditures and taxes.

ROLE OF STATISTICAL UNIT

The Interim Report appropriately recommends improvement in data and

analysis. I agree. However, I have reservations about the method recommended.

The report recommends "a new statistical unit in the executive branch to co-

ordinate and rationalize . . ." This recommendation falls back to the standard

advice given: ". . . when in doubt reorganize." In this case I have less doubt.

Rather I recommend strengthening the existing mechanism for overseeing statis-

tical programs. The Statistical Policy Division within the OMB has adequate

authority and the power of the purse to referee among agencies, reduce duplica-

tion, moderate the burden imposed upon industry for data collection, and upgrade

and fill in the gaps. I am afraid an independent agency for this purpose would

experience difficulty accomplishing the task from scratch and without the power
of the purse.

MODES AND TECHNIQUES

The Interim Report calls for standardization of models and for the executive

branch to develop a major model of its own. I disagree. Rather the executive

offices and executive agencies and congressional offices should make use of many

techniques and models, depending on the needs of policy analysis. When I helped

make the official executive branch economic forecasts for policy purposes, I

found it useful to use a variety of models, such as DRI, Chase Econometrics,

Wharton, University of Michigan, University of Maryland, Federal Reserve

Board, the National Planning Association and the Commerce Department. Some

have better price estimating equations for consideration of inflation, some have

greater detail by sectors and geographical areas, to consider impacts on partic-

ular industries or communities. Some provide measures of the impact of the

economies abroad on the United States for assessing the role of trade and invest-

ment. No one model or technique is best for everything, nor ever will be.

IMPORTANCE OF DEMAND FOR DATA AND ANALYSIS

The best approach for improving data and analysis is the selection of decision-

makers and advisers to the President and the Congress who can recognize the

need for better data and make the request to agencies that can provide it. Who
the President-elect appoints will determine more about improvements in data
and analysis than any other single factor.

I am impressed how quickly data and analysis can be provided once the re-

quest is made. For example, during 1974, the country faced the prospects of a

coal strike. and the President felt it necessary to be aware of potential shortages

and ways to minimize detrimental effects on jobs and vital public services. The
d 'ta routinely collected were often two months old by the time they were pub-
lished and included no detail to determine impact on particular industries, firms,
communities, or hospitals. The data system was quickly upgraded to provide
daily information on production of coal and weekly information on coal in-
ventories at electric power plants, coking plants and elsewhere; and current and
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anticipated job losses each week ahead. Estimates were made as the impact on

other industries such as steel and aluminum, on particular regions, states and

cities and on people's incomes. This was possible only because the data col-

lectors knew the peculiarities of the industries, the people that could provide the

datn, and how to compensate for bias in definitions or otherwise.
The real problem with adequate data collection and analysis is the failure of

the decisionmaker to request relevant data or failure of the decisionmakers'

constituency to require the official to obtain better information. For example, the

first oil embargo by the Organization of Petroleum Exporting Countries occurred

during 1967 and lasted about two weeks. This experience failed to carry a warn-

ing of a serious problem in the future. Many people, including myself, recom-

mended analysis of the potential threat because it was obvious that the U.S.

aWas becoming more dependent on Middle East oil. Not even one key decision-

maker supported investment in additional data collection or analysis. Conse-

quently, very little was done to assess the threat until the embargo in 1973 and

the huge price increases that crippled the U.S. economy in 1974 and 1975.

DATA FROM INDUSTRY

The Interim Report exhibited a lack of trust in data provided by industry.

And yet, I have found industry provided data much more accurate and reliable

than government data on its own program. When some members of the Congress

accused industry of giving misleading information on reserves of oil and gas

on public lands, I directed the investigation. I was impressed by the degree of

accuracy and ability to compensate for bias, in spite of the obvious incentives

under price controls to withhold such information. This problem is grossly

overstated.
ROLE OF THE COUNCIL OF ECONOMIC ADVISERS

The Council of Economic Advisers is a source of longer-term analysis than will

be found in program agencies. This occurs because the CEA staff is primarily

oriented toward a community that prides itself on a longer-term perspective.
I agree with the Interim Report that some expansion of CEA's responsibility

and capability could be helpful. This would require a commitment from the
President and his Council members and some additional appropriations. A
recommendation from the JEC would be persuasive. Five to ten additional staff

ximembers could be useful. AMore than that would diminish the role of the Council

from advisers to managers. Greater data and analysis capability is available from

other agencies such as BLS, Commerce, Interior, FEA. HUD and others.

The President's Economic Report could be expanded to include longer run
problems and solutions. JEC could help foster the longer run perspective by
holding more hearings on important long term problems, as JEC is doing at this
hearing.

NATIONAL GROWTH AND DEVELOPMENT COMMISSION

The Interim Report recommends an independent and long-lifed National
Growth and Development Commission which would study issues and recommend
-feasible policy alternatives to the Congress, the President, and the public."

While I agree Commissions can be helpful studying tough problems and recom-
mending solutions, I feel a perpetual Commission, independent of the President,
is not appropriate. Problem solving should be integrated with decision making in

order to be relevant. Those who study shouldn't be high lighted by just a set
of seven wise men. Rather many sources of analysis and study are preferable.
A new Commission is not necessary to commission long-term studies. The JEC
has been proven to be capable of commissioning useful studies, as has the Execu-
tive Branch through program agencies, 0M1B and CEA. More and more study
and analysis centers are being established at universities or elsewhere. The
Brooking Institution and the American Enterprise Institute, for example, are
well known sources of long-run studies.

ROLE OF ADVISORY COMMISSION ON INTERGOVERNMENTAL RELATIONS

I appreciate the concern with regional analysis leading to a recommendation
by the Advisory Committee for 10 regional advisory commissions on Inter-
governmental Relations (ACIR). An even more comprehensive proposal would
hbe federally sponsored mini-ACIRs for states and sub-state regional commissions
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or councils of government. The Interim Report apparently contemplated further
steps toward regional government. Prior to this step, a long-run study should be

made as to the effectiveness of the ten Federal Regional Councils and whether
they should continue in their present form. Standardization of Federal Govern-
ment regional staffs has cost as well as benefits. The interim Report refers to the

"crazy-quilt system of Federal regional organization" but often it is wise to

organize to solve a problem such as river basin manager that does fit standard-
ized council boundaries. Also this proposal involves a major conflict with states'
rights and representative government.

STOCKPILE OF MATERIAL

The Interim Report refers to a need for economic stockpiles to protect against

embargoes or price increases. The President has already met this need. He an-
nounced in September 1976 that he had accepted the National Security Council's

recommendation to increase the strategic stockpile objective from one to three

years. Inasmuch as the few threatened materials, primarily chromium, plati-

num, and aluminum are on the list of strategic materials, no additional stock-

piling is necessary. The stockpile currently consists of adequate supplies of

chromium and one year supplly of bauxite. However, less than one year's supply
exists for platinum, which is heavily imported from the USSR and crisis-ridden
Union of South Africa. Strategic stocks should be increased in this area.

By reason of its existence, the strategic stockpile serves economic objectives.
Foreign suppliers fear retaliation if they act abruptly and hurtfully.

Beyond national security purposes, the material shortages are most efficiently
and quickly overcome by removing constraint on the market system. Price

changes cause conservation, substitution, and additional supplies that overcome

shortages quickly. This was true during the only two material shortage ex-
periences since World War II, 1951 and 1973-74.

This completes my initial comments on the topic and the Interim Report of the.

Advisory Committee, and I am pleased to join into your discussion.

Representative BOLLING. Thank you very much.
Congressman Pike, you can start the discussion where you please.
Representative PIKE. Mr. Vice Chairman, I have been very im-

pressed by the articulate and diverse views that we have had here this-
morning. I would just like to throw out the thought, and see if any-
body wants to jump up and down on it, that perhaps we envision a
goal which is not attainable.

And I guess I throw this at you. Mr. Saltzman, as much as anybody.
When we think that through planning we are going to accomplish

things, we are going to be able to anticipate the future, and accom-
plish things which I think are not going to happen, they don't follow
through. We had this tremendous energy crunch briefly when there
just wasn't enough fuel. It didn't take a hell of a lot of genius to
understand that one of the things that we could do about this would
be to lower the speed limit. And we not only planned it, we passed a
law. I just wonder what would happen tomorrow in this country if
we enforced that law. I don't think anybody in this room obeys that
law today. I think that if you try to say that you can look down the
road and through planning accomplish these things, it isn't going to
happen.

I like one phrase you used, Mr. Carlson, that the ultimate driver
has to be an informed citizenry. And we have got a situation in
America today where we will not conserve energies. We have passed
laws requiring the conservation of energy. Our citizenry will not obey
those laws. We do not enforce those laws. When the economic factor
comes into the picture, we find that General Motors and AMC, which
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tried to do something in this regard, find they are having to give cash
rebates to sell their small cars. Ford, which went in the opposite di-
rection and advertised, you don't have to buy a little car, we will sell
you a big car, in doing much better. I just don't think that planning is
going to get us where we are going to go, or where we hope to be.

Go ahead, jump up and down.
Mr. SALTZMAN. I would rather surround you than jump up and

down.
First of all, I agree as to the importance of an informed citizenry.

And that is the major purpose of this National Growth and Develop-
ment Commission, because what it will do, since it has no legislative
or Executive authority, is to lay out the incipient problems and it is
going to inform the public at the same time as it does the Congress and
the Executive. The Commission is not just going to say, this is the
problem, but it is going to set fourth alternatives, and cost each one
so that everybody is going to know whose ox may be gored and how
much.

At that point a national debate will start on a major issue that re-
quires a solution. The citizenry will be informed and can press the
Congress and the Executive in certain directions based on logical al-
ternatives which have been suggested. It doesn't make anybody do
anything, but it does cause, in a pluralistic society, the Congress and
the Executive to take positions in areas in which they have not moved.
And energy is a very good example. Let's talk about planning and
about energy. Cutting down the speed limits-and I agree that it isn't
being enforced-but cutting down the speed limit is a tiny, tiny visible
way to get people excited about something. It is a very small drop in
the bucket as to the gas we could save. We waste much more gas trying
to get out of the urban sprawl, which isn't being attended to, than
we ever could by cutting the speed limit.

But in 1970 we know then, if anybody wanted to know, including
Mr. Carlson, that we were using up energy faster than we are re-
placing it in our country. So what did we do? We passed a Clean Air
Act in 1970 which caused utilities and other large industries to convert
from coal burning ovens to oil. We have enough coal in this country
to last 200 years-you know the number better than I do. They did it
because it was cheaper to buy oil than it was to convert the ovens. The
reason we had to convert is because environmentalists didn't want the
air fouled-and that was a legitimate concern. What we could have
done if there had been an integrated policymaking capability-an
institution that would take a look at the whole thing-was decide (a)
do we want to send $20 billion out of the country for foreign oil pur-
chases, (b) cause our dollar to weaken and have an unbalanced trade
situation vis-a-vis the rest of the world, (c) be at the mercy of people
we don't want to be at the mercy of ?

Maybe what we should have done is propose an investment credit
of 10 percent, 20 percent, 25 percent, or whatever was necessary to
make it more desirable to put scrubbers on those existing coal ovens
in the utilities and elsewhere. We would not convert to oil, we would
save our money at home, create jobs at home, have a more flourishing
economy, and and not mess up the atmosphere, use the coal, and not
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be at the mercy of foreign interests. That is what planning might
have done if we had done it appropriately, if we had looked at the
whole picture and did it in an overall fashion.

Representative PIKE. You have gone beyond planning into an en-
forcement technique through taxes. That is not planning. You haven't
got a planned economy.

Mr. SALTZmAN. No, sir, what I have said is that we would have
looked at the whole picture, instead of just looking at one area at the
time and taking one piece of the problem, which traditionally is done.
We would have looked at the whole picture, and in an integrative
fashion we would have posed alternatives that were more desirable
for our country. It cost money for the people to convert from coal to
oil. If you talk about persuasion, let's realize Congress passed that
law, they made industry do that. With planning, at least we would
have a feasible alternative that could have been chosen more intelli-
gently. Government intervention was not less because planning was
eliminated-it was probably greater.

Mr. WiDnEn. Could I just take 1 minute, because I think von
have raised a fundamental issue. There is a big debate which has
been going on for 12 years in the planning field about whether plan-
ning is even possible given the rapidity of changing events and so
on. An objective in 10 years will be obsolete. We could cite some classic
examples in the past decade. Back when I was in the Navy as a young
fellow just out of college, the captain could tell me what-I was the
navigator of the ship-and he could tell me what port he wanted to
go to, and I could sit there in the chart room and plot the theoretical
course to that port.

But I knew darned well that the minute I left the harbor I would
get winds and currents that would jockey the position of the ship..
And the captain could very well get an order in midocean to go to a
different place.

Now, a couple of things were happening as you traced that course.
First of all, if it was clear I could usually ascertain where we were
by shooting the stars or the Sun. If it got cloudy I couldn't see the
stars or the Sun but we had machinery that could tell me approximately
where we were, and then I could check it when the sky cleared up
again. Of course if we were near the coast we bad electronic aids, and
so on. But I always knew roughly where I was. And even though some-
body's mind would change about where we were going, we had a
reference point to change from.

One way to think about planning is as more of a kind of-and
*this is what the planning alternative is now-an enlightened in-
crementalism. You have a rough idea of where you want to go and
you may change your mind. But unless you know where you are and
roughly where you would like to go, you deal with crisis after crisis,
and ever time you clean up a crisis you create another one, because you
haven't taken account of where you really generally want to end.
That is a different concept of planning than the old notion of a master
plan which says that 25 years from now our gross national product
is going to be X, and here is what our institutions are going to be,
et cetera. I don't know of a country in the world that has been able
to make that work. But there is a much more fluid, flexible, creative
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kind of approach-contingency planning I guess is the term-we do
it in defense and foreign policy, and I guess we can do it domestically.
The point is, could we get enough consensus about where we want
to tend?

Representative BOLLING. I don't know whether this is the process
of planning, whether you were a small boat man or not.

Mr. CARLSON. May I add a comment?
Everybody would like to have certainty. It is very hard for people

to deal with uncertainty. People throw out the fact that a little more
data, a little more analysis will remove uncertainty, but it doesn't.
For instance, we were trying to figure out what the impact was of
the last oil crisis. We had a good scholarly study by Otto Eckstein, I
believe, on estimating what the sensitivity of price on supplies, and
also of reduction in demand from increases in price. However, were
the conditions at the time the price was imposed on the United States
by the OPEC countries the same as the study? It turned out they
weren't. So you must take estimates, and you modify them for the
unique conditions of the time. Eckstein's study is probably one of the
better scholarly pieces that we had or expected to have for that kind
of decisionmaking. Yet we still have a lot of uncertainty, and there
is a very wide margin of estimation involved.

We came out pretty well in estimating what the impact was in the
first half of 1974 but the estimates for the latter half of 1974 and 1975
weren't so good. Any estimates, involve a great deal of uncertainty.

People were talking about central planning-spending policies,
taxes and regulations. Planning can become a mandatory process. It
is a process that started in the Soviet Union with long-range planning
in the 1920's. Today, planning is a word that has so many different
meanings that it has lost its usefulness.

The work force in the future-due in part to young people prac-
ticing birth control-is going to be much smaller than today's. Retire-
ment programs are becoming so generous, that the workers in the
future will rebel against the burden of supporting these programs.
The real purchase power of retirement programs at the end of this
century will not be maintained, I would forecast, by the work force
at that time. They will rebel. Increasing retirement programs even
more and misleading people about their real purchasing power is some-
thing that we may have to face soon.

If a commission has a bright idea. do they go out and sell it? If so,
whv did the Congress cut down public infoimation activities in everv
agency of this Government? Because by selling their ideas, the com-
missions become advocates. That is a reversal of roles of Government.
The citizenry is supposed to come forward instead of our going out and
brainwashing them about what they should have. This is a very funda-
mental problem. Maybe we have to rely more on this information get-
ting to Common Cause, Citizens Choice and other mechanisms.

On the other hand. everytime you run for office, you have to face
to facts. do you run on the people's ignorance, or do you run on what
would be their enlightened self-interest? You could lose on the latter.

Representative BOLINM(. That is where I flatly disagree.
Mr. CARLSON-. There are some people who contend that they lose by

being ahead of the t hinking of the citizenry.



306

Representative BOLLrNG. This business about losing and winning-
let's take it out of the particular business of running for office. Every-
body has a different style in the way they run for office. But I will
*draw from two attempts within the Congress to deal with changing
the institution. I happen to have been involved in both. I was the
floor manager for the Budget Act in 1973-74, which was a repair job.
I guess an objective observer would say that in terms of modernizing
the Congress that was perhaps more important than dealing with the
jurisdictions. But I also happen to have been the chairman of the
select committee that dealt with the question of rationalizing juris-
dictions. Both of them were just organizational matters trying to take
the same situation and improve the way in which the same number
of people could function. One of them went through in a breeze, passed
by 400 to something, not much. And the other one went down the
drain. And there was one difference. The public was heavily involved
in one and not the other. But it doesn't seem to me that there is any-
thing wrong with the attempts in either case, if the exact reversal had
been made. And I think that all that Mr. Saltzman and company are
trying to say is that we ought to figure out if there is a better way to
try to do what we are going to do anyway.

Mr. NEUSTADT. Marginal improvement.
Representative BOLLING. I think that is what we are really talking

about, is a marginal improvement. And I can't see any monopoly on
information. I think the thing that is ingenious about this proposal
is that that Commission has a life of its own, but it doesn't have any
power. I happen to believe more and more that it is very important
for us to try to find sources of information that can't be self-imple-
menting-that can't come to conclusions and then implement them
automatically. That is totalitarian. But what we are talking about
here is an attempt to have stock of information that might conceivably
be relatively objective. Because the sum of the self-interests of the
country aren't always or often the general interests of the country.

Mfr. CARLSON. You know, I have never seen a commission that did

not have a bias of its own.
Representative BOLLING. Of course they all have biases, but you may

have to have a more generalized bias.
Mr. NEUSTADT. Mr. Carlson, back off just a second. All things have

biases. The Commission will at least have a bias that comes out of
the combination among its members as it goes on. But what is being
proposed here is rather ingenious and I wvant to be sure that the full
ingenuity-which isn't mine, it is mostly Mr. Saltzman's-is laid out.

We note that while the NRPB was an ineffectual vehicle, it didn't
last long, it ran afoul of Congress and got shut up.

Representative BOLLING. It ran afoul of a faction in Congress.
Mr. NEUSTADT. The Corps of Engineers mobilized support for that.
But there was a period-if you go back and look at the level of

reporting, there was for a period of years a really remarkable-you
can go back and look it it-a remarkably interesting address of longer
term medium range problems. In retrospect, specifics were often
-wrong, but so they always are. The general thought and emphasis was
-often emphatically right.

Now, you can argue that stuff just as interesting is being produced
-today, or more so, by a multiplicity of private and public research
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sources. Well, a lot of interesting stuff is being produced today. A part
of the difficulty is the noise level. There's so much and some is so bad.

So what is being proposed is that you add another institution to
the multiplicity of institutions, and you try to give it a little notoriety,
if you will, a little platform to see if it can get above the noise level.
How do you propose to do that? We propose to try to do that by
something very difficult, by naming a nine-member commission, five
full time and four half time, recognizing that you wouldn't get some-
body you might want full time-with a small staff to do selective
work-but not vast amounts of their own data generation. Those
people are to be selected by the President on advice and consent of the
Senate, with the President acting after consultation with the Senate
and House leadership. The whole thing is ingenious, but may very
well not work. But what we are doing is saying quite explicitly, let's,
have an experiment, a sunset commission, it only lasts 7 years then
it has to be reviewed. If a President were seriously interested in
seeing whether he, together with the leadership of both Houses, could
visualize a way to get a thing like this a little above the noise level,
he might be able if he sat down and seriously addressed that problem,
in common with the leadership of both sides, be able to work out a
better than average bargain on people. If you worked out a better
than average bargain on people-if you have got nine people who had
this experiment to perform, and they wanted to get a little above the
noise level, which is the critical thing, nine people selected on a better
than average bargain might do a better than average job, and if they
don't, 7 years is a guillotine on them. I can think of few proposals shyer
or more modest or more experimental than that-or further away
from cursive planning.

Here it is just one additional voice among all the voices. But the
hope is that you might raise the level of discourse a little bit, and we
could sure as hell stand that in this country, on these problems. And
that is really all that I believe Mr. Saltzman is saying.

Mr. SALTZMAN. With one amendment. This Commission does not
create the problem that exists today. They are not going to create an
energy problem, they are not going to create a health problem. Those.
problems exist. Part of the trouble we have, me, you, all of us. is that
the world has changed so rapidly, and we are viewing things from our
historical past, and it just doesn't dovetail any more with reality.

Now, they are not going to create a problem, they are going to look
down the road and identify the problem which exists or which is bound
to exist, and not every little thing, but major things. And they are
not going to take the position, that is not their job, and therefore they
are not advocates of a position. W17hat they are going to do is say, look,
here is the problem, and let's better focus on it, because it has begun to
exist, and 8 years from now it is going to be a heck of a lot worse. Now,
we can do this, and that is going to cost so much in money and total
impact. We can do this and we can do this. There are going to be alter-
native choices. And they have no right to come in with one recom-
mendation. That is not their job. And they are going to lay those al-
ternatives and the problem on the Congress and the Executive-they
are not creating the problem, it is there, with alternatives and costs--
and on the public.
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Now, the difference between all the organizations you talk about is
that those organizations have no important status. And nobody is re-
quired to respond to them. And mostly they don't. Here is going to be
an organization that is going to require that some response occur,
without having chosen a particular solution. You have a choice.

Now, Congress can elect to do nothing. It can elect to take one of
those choices and try to explore within its own committees or impro-
vise. Thev can take a combination of two. The President likewise. I fail
to see where the duress exists, and where the fears exist. We don't want
a socialized country anymore than you do. But I cannot see how it can
help but do good, because the bells ring all day, and everybody runs
for office every 2 years, and the bells ring, and the multiplicity of
things that you have to look at is enormous. Where do you get the time,
even if you have the inclination to think that way and look that way?

The 0M1B is to me not the ideal solution and not the ideal choice.
First of all, if they were, this process would have been taken place
better. And second, conceivably that may not be the thrust of their
assignment.

We spoke to CEA. And what they have told us is that they do what
the particular President in office wants them to do. And they don't go
into a bunch of stuff for him just because it is their idea that they are
going to go chase something and bring it to him. And also they are
not going to tell him what he doesn t want to hear. So that is not a
reliable way to get what you are talking about.

Representative BOLLIXG. Even when they do the President doesn't
listen.

Mir. SALTZMAN. We are trying in an impartial way to focus on the
problem a little down the road, which nobody else is doing, and then
laying out alternatives and getting the public involved. And that
doesn't seem to me as a heck of a lot of duress.

Mr. CARLSON. May I comment?
I am sorry Mr. Neustadt had to go.
Representative BOLLING. He had to go talk to a luncheon. We will

all have to leave pretty soon.
Mr. CARLSON. We have started with the Employment Act which

created CEA and JEC and the Budget Act of the 1920's which created
0MIB. These institutions in and of themselves are still evolving. They
have a broader perspective now than they had in the past. A further
evolutionary step makes sense to me more than jumping to completely
new organizational lines.

Second, why do you want nine members to be lifted above the noise
level when you probably have nine wise people out there involved in
other sources of information about what your problems are? They
are looking at a longer term perspective, and they don't see the short-
term argument. Why do you want to place it on a pedestal instead of
letting it be among equals? I don't see the argument.

Third, there is a foot in the door argument. There is an inclination
when you look at these problems-and these are not just Government
program problems you are talking about, they are national economic
and social problems-to use nonmarket solutions. For example. the
user charge, which is being used very little, is an inclination of Gov-
ernment entities to go toward nonmarket type solutions, and to get
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into nongovernment activities. Slipping down the road to more plan-
ning in the private sector is a fear that many people have.

Fourth, you don't start an organization and cut it off in 7 years. It
develops a constituency. In fact. there are many programs in which
I have tried to make a change where the benefits to the new set of bene-
ficiaries was six times greater than the benefits to the old set of benefi-
'ciaries, and the old beneficiaries prevented the change. We minimize
losses. we don't maximize gains in this Government. Once von start

'on this you start in an inevitable path of greater involvemeit by such
a commission. I don't believe that the sunset provision has a rofe only
'in modifying programs and not cutting back on activities.

Mr. W1TIDN-NrE. There is a good bit in what Mr. Carlson says. We had
a heated debate in two sections over somen of those points, Mr. Carl-
son. But there is a peculiarly dynamic situation I think we have in
mind in makging, this proposal. If the President or the Congress
dhooses, thev can ignore Brookings. they don't have to pay anv at-
tention to it. They can igrnore Rand. or anlvbodv thev want. Indeed
they can ignore this Commission. But what we are trying to do here
-is set up a little more tension in the system by having a vehicle that
can say things that it would be verv difficult for an elected official to
say in the short run, that could begin to alter and prepare public opin-
ion in a way that would enable the elected officials ultimately to act-
and I think the two examples that Congyressmall Bolling gave us a few
moments ago are prime examples. If we had had a device by means
of which the public was made far more aware than they are right now
of the implications of present jurisdictional structures of the Congress
for what happened out there on the ground. and if they understood
that, you would have had a ground swell of support for those reform
proposals. But the point is that the vast majority of people in this
country are oblivious to that problem.

Representative BOLLIN-G. For an accidental reason. It was caught
'bellind Watergate.

Mr. WAIDN-El. I don't know -whether even the Commission could have
surmounted that.

Representative BOLLING. The question of raising it above the noise
level is difficult. Normally you would get it above the noise level of
'tie Commission that you propose. Sometimes you wouldn't.

Mr. WIDN-Ei. That is right. But it seems to me that by saying to the
(Congress and the President, this thing will occasionally call attention
to a problem, and you may choose to ignore the alternatives they
have outlined, and indeed you may dismiss the problem as insignifi-
cant, but you are going to have to tell the public, because the news-
papers are going to have to play it up to the Commission, you acre
,gYoing to have to tell the public why.

Representative PIKE. Mu'. Vice Chairman. I don't want to leave any
1ind of impression that I am (a) opposed to planning, (b) opposed
to this Commission. I have just gotten old enough, I guess, so that
I still think that it w-ould be healthy for it not to promise too much,
because the frustration of faded expectations is one of the sadder
things in our society. And this bothers me greatly.

Finally as a comment on anything trying to lift itself above the
noise level, I think all of these extraneous or exterior groups will
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simply increase their own noise levels, and what you will wind up with
is a generally higher noise level.

Mr. CARLSON. If I can just comment, if you promise too little, then
it is more difficult to raise it above the noise level.

Representative PEE. That is right.
Mr. CARLSON. So undoubtedly you are going to have to promise

more, and it will be a self-fulfilling promise.
Representative BOLLING. I would like to comment on that. My im-

pression is that the public-the public that I see, which is a multi-
faced public, not just my district or the Congress-is fed up with the
conflicting information, with no set of choices being presented other
than those that they perceive as stemming from one or another self-
interest. One of the reasons that the public is disaffected at the mo-
ment with Government is that they don't think Government is telling
them the truth about the problems that they face. There is a little
story, and it may not be accurate, about the speed limit. I was told by
somebody that should know about Maryland law enforcement that
within a day after the President in a public statement indicated that
the whole energy problem was over, their ability to enforce the speed
limit became 1 in 100 compared to the day before. The public when
it thought that it was working together in a very minor way was
responding well to the speed limit. When they decided that its highest
official had told them that this wasn't any problem, they quit. So that
you have all kinds of intangibles working, as you know better than I.

Representative PnrE. Nobody knows.
Representative BOLLING. You have got to know about intangibles

better than I because of the district you are from.
Thank you all very much. AWe will have to quit.
The committee stands adjourned. We appreciate your testimony

very much.
[Whereupon, at 12:20 p.m., the committee adjourned, subject to the-

call of the Chair.]
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