ROBERT M. SOLOW

 Is the End of the World at Hand?

To grow or not to grow: that never was the question until recently.
But a computer model developed by MIT's Jay Forrester projects

imminent collapse for the world economy unless we call a halt
to growth now. Professor Solow has some doubts-which he expressed
at a Symposium on the Limits to Growth held at Lehigh University.

- I was having a hard time figuring out how to begin
when 1 came across an excerpt from an interview
with my MIT colleague Professor Jay Forrester,
who is either the Christopher Columbus or the Dr.
Strangelove of this business, depending on how you
look at it. Forrester said he would like to see about
100 individuals, the most gifted and best qualified
in the world, brought together in a team to make
a psychosocial analysis of the problem of world
equilibrium. He thought it would take about ten
years. When he was asked to define the composition
of his problem-solving group, Forrester said:
“Above all it shouldn’t be mostly made up of pro-
fessors. One would include people who had been

successful in their personal careers, whether in
politics, business, or anywhere else. We should also
need radical philosophers, but we should take care
to keep out representatives of the social sciences.
Such people always want to go to the bottom of
a particular problem. What we want to look at are
the problems caused by interactions.”

I don’t know what you call people who believe
they can be wrong about everything in particular,
but expect to be lucky enough somehow to get it
right on the interactions. They may be descendants
of the famous merchant Lapidus, who said he lost
money on every item he sold, but made it up on
the volume. Well, I suppose that as an economist
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I am a representative of the social sciences; and
I'm prepared to.play out the role by talking about
first principles and trying to say what the Growth
vs. No-Growth business is really all about. This
is going to involve me in the old academic ploy
of saying over and over again what I'm not talking
about before I ever actually say what I think I am
talking about. But I'm afraid that some of those
boring distinctions are part of the price you have
to pay for getting it right.

First of all, there are (at least) two separate ques-
tions you can ask about the prospects for economic
growth. You can ask: Is growth desirable? Or you
can ask: Is growth possible? I suppose that if con-
tinued economic growth is not possible, it hardly
matters whether or not it’s desirable. But if it is
possible, it’s presumably not inevitable, so we can
discuss whether we should want it. But they are
separate questions, and an answer to one of them
is not necessarily an answer to the other. My main
business is with the question about the possibility
of continued growth; I want to discuss the validity
of the negative answer given by the “Doomsday
Models” associated with the names of Forrester
and Meadows (and MIT!) and, to a lesser extent,
with the group of English scientists who published
a manifesto called “Blueprint for Survival.” The
main concern of Dr. E. J. Mishan [whose article
will appear in a later issue], on the other hand,
was with the desirability of continued economic
growth (and, at least by implication, with the desir-
ability of past economic growth). If I spend a few
minutes poaching on his territory, it is mainly be-
cause that seems like a good way to get some
concepts straight, but also just to keep a discussion

going.

Sorting out the issues

Arguments about the desirability of economic
growth often turn quickly into arguments about the
“quality” of modern life. One gets the notion that
you favor growth if you are the sort of person whose
idea of heaven is to drive at 90 miles an hour down
a six-lane highway reading billboards, in order to
pollute the air over some crowded lake with the
exhaust from twin 100-horsepower outboards, and
whose idea of food is Cocoa Krispies. On the other
hand, to be against economic growth is to be a
granola-eating,  backpacking, transcendental-
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meditating canoe freak. That may even be a
true statistical association, but I will argue that
there is no necessary or logical connection between
your answer to the growth question and your an-
swer to the quality-of-life question. Suppose there
were no issue about economic growth; suppose it
were impossible; suppose each man or each woman
were equipped to have only two children (one
bomb under each wing); suppose we were stuck
with the technology we have now and had no con-
cept of invention, or even of increased mechaniza-
tion through capital investment. We could still
argue about the relative merits of cutting timber
for building houses or leaving it stand to be enjoyed
as forest. Some people would still be willing to
breathe catbon monoxide in big cities in return
for the excitement of urban life, while others would
prefer cleaner air and fewer TV channels. Macy’s
would still not tell Gimbel’s. Admen would still
iry to tell you that all those beautiful women are
actually just looking for somebody who smokes
Winchesters, thus managing to insult both men and
women at once. Some people would still bring
transistor radios to the beach. All or nearly all of
the arguments about the quality of life would be
just as valid if the question of growth never arose.

I won’t go so far as to say there is no connection.
In particular, one can argue that if population
density were low enough, people would interfere
much less with each other, and everyone could find
a part of the world and style of civilization that
suited him. Then differences of opinion about the
quality of life wouldn’t matter so much. Even if
I grant the truth of that observation, it is still the
case that, from here on out, questions about the
quality of life are separable from questions about
the desirability of growth. If growth stopped, there
would be just about as much to complain about;
and, as I shall argue later on, one can imagine
continued growth that is directed against pollution,
against congestion, against sliced white bread.

I suppose it is only fair to admit that if you get
very enthusiastic about economic growth you are
likely to be attracted to easily quantifiable and
measurable things as objects of study, to point at
with pride or to view with alarm. You are likely
to pay less attention to important, intangible aspects
of the standard of living. Although you can’t know
whether people are happier than they used to be,
you can at least determine that they drink more
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orange juice or take more aspirin. But that’s mere
weakness of imagination and has nothing to do in
principle with the desirability of economic growth,
let alone with its possibility.

There is another practical argument that is often
made; and although it is important, it sometimes
serves as a way of avoiding coming to grips with
the real issues. This argument says that economic
growth, increasing output per person, is the only
way we are likely to achieve a more equitable
distribution of income in society. There is a lot
of home truth in that. It is inevitably less likely
that a middle-class electorate will vote to redis-

{) tribute part of its own income to the poor than

that it will be willing to allocate a slightly larger

share of a growing total. Even more pessimistically,
I might suggest that even a given relative distribu-
tion of income, supposing it cannot be made more
nearly equal, for political or other reasons, is less
unattractive if the absolute standard of living at
the bottom is fairly high than it is if the absolute
standard at the bottom is very low. From this point
of view, even if economic growth doesn’t lead to
more equity in distribution, it makes the inequity
we’ve got more tolerable. I think it is one of the
Jessons of history as recent as the McGovern cam-
paign that this is a realistic statement of the pros-
- pects.

It is even clearer if one looks, not at the distribu-
tion of income within a rich country like the uU.s,,
but at the distribution of income between the de-
veloped countries of the world and the undeveloped
ones. The rich Western nations have never been
able to agree on the principle of allocating as much
as one percent of their GNP to aid undeveloped
countries. They are unlikely to be willing to share

their wealth on any substantial scale with the poor
countries. Even if they were, there are so many
more poor people in the world that an equally
shared income would be quite low. The only pros-
pect of a decent life for Asia, Africa, and Latin
America is in more total output.

But I point this out only to warn you that it is
not the heart of the question. I think that those
who oppose continued growth should in honesty
face up to the implications of their position for
distributional equity and the prospects of the
world’s poor. I think those who favor continued
growth on the grounds that only thus can we
achieve some real equality ought to be serious
about that. If economic growth with equality is a
good thing, it doesn’t follow that economic growth
with a lot of pious talk about equality is a good
thing. In principle, we can have growth with or
without equity; and we can have stagnation with
or without equity. An argument about first princi-
ples should keep those things separate.

What has posterity

done for-us?

Well, then, what is the problem of economic growth
all about? (I'm giving a definition now, not stating
a fact, so all I can say is that I think this way of
looking at it contributes to clarity of thought.)
Whenever there is a question about what to do,
the desirability of economic growth turns on the
claims of the future against the claims of the
present. The pro-growth-man is someone who is
prepared to sacrifice something useful and desir-
able right now so that people should be better off
in the future; the anti-growth-man is someone who
thinks that is unnecessary or undesirable. The na-
ture of the sacrifice of present enjoyment for future
enjoyment can be almost anything. The classic
example is investment: We can use our labor and
our resources to build very durable things like roads
or subways or factories or blast furnaces or dams
that will be used for a long time by people who
were not even born when those things were created,
and so will certainly have contributed nothing to
their construction. That labor and those resources
can just as well be used to produce shorter-run
pleasures for us now.

Such a sacrifice of current consumption on behalf
of the future may not strike you as much of a
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sacrifice. But that’s because you live in-a country
that is already rich; if you had lived in Stalin’s
Russia, that need to sacrifice would be one of the
reasons you would have been given to explain why
you had to live without comfort and pleasures while
the Ministry of Heavy Industry got all the play.

If you lived in an underdeveloped country now
you would face the same problem: What shall you
do with the foreign currency earned by sales of
cocoa or copper or crude oil—spend it on imports
‘of consumer goods for those alive and working now,

or spend it on imports of machinery to start build-
ing an industry that may help to raise the standard
of living in 30 years’ time?

There are other ways in which the same choice
can be made, including, for instance, the direction
of intellectual resources to.the invention of things
(like the generation of electricity’ from nuclear fu-
sion) that will benefit future generations. Paradox-
ically, one of the ways in which the present can
do something for the future is to conserve natural
resources. If we get along with less lumber now
so that there will be more forests standing for our
grandchildren, or if we limit the present consump-
tion of oil or zinc so that there will be some
left for the twenty-first century, or if we worry
about siltation behind dams that would otherwise
be fun for fishermen and water-skiers, in all those
cases we are promoting economic growth. I call
that paradoxical because I think most people
identify the conservation freak with the anti-growth
party ‘whereas, in this view of the matter, the
conservationist is trading present satisfaction for
future satisfaction, that is, he is promoting econom-
ic growth. I think the confusion comes from mixing
up the quality-of-life problem with the growth
problem. But it is nonetheless a confusion. ‘
- Why should we be concerned with the welfare
of posterity, given the indubitable fact that posterity
has never done a thing for us? I am not anthro-
pologist enough to know how rare or common it
is that our culture should teach us to care not only
about our children but about their children, and
their children. I suppose there are good Darwinian
reasons why cultures without any future-orientation

should fail to survive very long in the course of*

history. (But remember that they had a merry time
of it while they lasted!) Moreover, we now enjoy
the investments made by our ancestors, so there
is a kind of equity in passing it on. Also, unless
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something terrible happens, there will be a lot more
future than there has been past; and, for better
or worse—probably worse—there will be more peo-
ple at each future instant than there are now or
have been. So all in all, the future will involve
many more man-years of life than the present or
the past, and a kind of intergenerational democracy
suggests that all those man-years-to-be deserve
some consideration out of sheer numbers.

On the other hand, if continued economic growth
is possible—which is the question I'm coming to—
then it is very likely that posterity will be richer
than we are even if we make no special efforts
on its behalf. If history offers any guide, then, in
the developed part of the world at least, the ac-
cumulation of technological knowledge will proba-
bly make our great-grandchildren better off than
we are, even if we make no great effort in that
direction. Leaving aside the possibility of greater
equality—I have already discussed that—there is
hardly a crying need for posterity to be on average
very much richer than we are. Why should we poor
folk make any sacrifices for those who will in any
case live in luxury in the future? Of course, if the
end of the world is at hand, if continued economic
growth is not possible, then we ought to care more
about posterity, because they won’t be so well off.
Paradoxically, if continued growth is not possible,
or less possible, then we probably ought to do more
to promote it. Actually, there’s no paradox in that,
as every student of economics will realize, because
it is a way of saying that the marginal return on
investment is high.

Overshoot, collapse, doom

There is, as you know, a school of thought that
claims that continued economic growth is in fact
not possible anymore, or at least not for very long.
This judgment has been expressed more or less
casually by several observers in recent years. What
distinguishes the “Doomsday Models” from their
predecessors is that they claim to much more than
a casual judgment: they deduce their beliefs about
future prospects from mathematical models or sys-
tems analysis. They don’t merely say that the end
of the world is at hand—they can show you com-
puter output that says the same thing,
Characteristically, the Doomsday Models do
more than just say that continued economic growth
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is impossible. They tell us why: in brief, because
(a) the earth’s natural resources will soon be used
up; (b) increased industrial production will soon

strangle us in pollution; and (c) increasing popula-

tion will eventually outrun the world’s capacity to
grow food, so that famine must eventually result.
And, finally, the models tell us one more thing:
the world will end with a bang, not a whimper.
The natural evolution of the world economy is not
at all toward some kind of smooth approach to
its natural limits, wherever they are. Instead, it is
inevitable—unless we make drastic changes in the
way we live and organize ourselves—that the world

") will overshoot any level of population and produc-

tion it can possibly sustain and will then collapse,
probably by the middle of the next century.

I would like to say why I think that the Dooms-
day Models are bad science and therefore bad
guides to public policy. I hope nobody will con-
clude that I believe the problems of population
control, environmental degradation, and resource
exhaustion to be unimportant, or that I am one
of those people who believe that an adequate re-
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sponse to such problems is a vague confidence that
some technological solution will turn up. On the
contrary, it is precisely because these are important
problems that public policy had better be based
on sound and careful analysis. I want to explain
some of my reasons for believing that the global
models don’t provide even the beginnings of a
foundation of that kind.

The first thing to realize is that the characteristic
conclusion of the Doomsday Models is very near
the surface. It is, in fact, more nearly an assumption
than a conclusion, in the sense that the chain of
logic from the assumptions to the conclusion is very

“.*) short and rather obvious.

The basic assumption is that stocks of things like
the world’s natural resources and the waste-disposal
capacity of the environment are finite, that the

world economy tends to consume the stock- at an

increasing rate (through the mining of minerals and
the production of goods), and that there are no
built-in mechanisms by which approaching ex-
haustion tends to turn off consumption gradually
and in advance. You hardly need a giant computer
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a low level. Then, in case anyone is inclined to
relax into the optimistic belief that maybe things
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| aren’t that bad, we are told: Imagine that the stock
of natural resources were actually twice as big as
the best current evidence suggests, or imagine that

the annual amount of pollution could be halved
all at once and then set to growing again. All that

would happen is that the date of collapse would
be postponed by T years, where T is not a large
number. But once you grasp the quite simple es-
sence of the models, this should come as no sur-
prise. Itis important to realize where these powerful

- conclusions come from, because, if you ask yourself
“Why didn’t I realize earlier that the end of the
world was at hand?” the answer is not that you
weren’t clever enough to figure it out for yourself.
The answer is that the imminent end of the world
is an immediate deduction from certain assump-
tions, and one must really ask if the assumptions
are any good.

It is a commonplace that if you calculate the
annual output of any production process, large or
small, and divide it by the annual employment of
labor, you get a ratio that is called the productivity
of labor. At the most aggregative level, for example,
we can say that the GNP in 1971 was $1,050 billion
and that about 82 million people were employed
in producing it, so that GNP per worker or the
productivity of a year of labor was about $12,800.

Symmetrically, though the usage is less common, -

one could just as.well calculate the GNP per unit
of some particular natural resource and call that
the productivity of coal, or GNP per pound of
vanadium. We usually think of the productivity of
labor as rising more or less exponentially, say at
2 or 3 percent a year, because that is the way it
has in fact behaved over the past century or so
since the statistics began to be collected. The rate
of increase in the productivity of labor is not a

constant of nature. Sometimes it is faster, some- .

times slower. For example, we know that labor
productivity must have increased more slowly a
long time ago, because if we extrapolate backward
at 2 percent a year, we come to a much lower labor
productivity in 1492 than can possibly have been
the case. And the productivity of labor has risen
faster in the past 25 years than in the 50 years before
that. It also varies from place to place, being faster
in Japan and Germany and slower in Great Britain,
for reasons that are not at all certain. But it rises,
and we expect it to keep rising.

Now, how about the productivity of natural re-
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sources? All the Doomsday Models will allow is
a one-time hypothetical increase in the world sup-
ply of natural resources, which is the equivalent
of a one-time increase in the productivity of natural
resources. Why shouldn’t the productivity of most
natural resources rise more or less steadily through
time, like the productivity of labor?

Of course it does for some resources, but not
for others. Real GNP roughly doubled between |
1950 and 1970. But the consumption of primary
and scrap iron increased by about 20 percent, so
the productivity of iron, GNP per ton of iron,
increased by about 2.5 percent a year on the
average during those 20 years. The U.S. consump-
tion of manganese rose by 30 percent in the same
period, so the productivity of manganese went up
by some 70 percent in 20 years, a bit under 2.25
percent a year. Aggregate consumption of nickel
just about doubled, like GNP, so the productivity
of nickel didn’t change. U.S. consumption of cop-
per, both primary and secondary, went up by a
third between 1951 and 1970, so GNP per pound
of copper rose at 2 percent a year on the average.

‘The story on lead and zinc is very similar, so their

productivity increased at some 2 percent a year.
The productivity of bituminous coal rose at 3 per-
cent a year.



Naturally, there are important exceptions, and
unimportant exceptions. GNP per barrel of oil was
about the same in 1970 as in 1951: no productivity
increase there. The consumption of natural gas
tripled in the same period, so GNP per cubic foot
of natural gas fell at about 2.5 percent a year. Our
industrial demand for aluminum quadrupled in two
decades, so the productivity of aluminum fell at
a good 3.5 percent a year. And industrial demand
for columbium was multiplied by a factor of 25:
in 1951 we managed $2.25 million of GNP (in 1967
prices) per pound of columbium, whereas in 1970
we were down to $170 thousand of GNP per pound
of columbium. On the other hand, it is a little hard
to imagine civilization toppling because of a short-
age of columbium.

Obviously many factors combine to govern the
course of the productivity of any given mineral
over time. When a rare natural resource is first
available, it acquires new uses with a rush; and
consumption goes up much faster than GNP. That’s
the columbium story, no doubt, and, to a lesser
extent, the vanadium story. But once the novelty
has worn off, the productivity of a resource tends
to rise as better or worse substitutes for it appear,
as new commodities replace old ones, and as
manufacturing processes improve. One of the
reasons the productivity of copper rises is because
that of aluminum falls, as aluminum replaces
copper in many uses. The same is true of coal
and oil. A resource, like petroleum, which is
versatile because of its role as a source of energy,
is an interesting special case. It is hardly any
wonder that the productivity of petroleum has
stagnated, because the consumption of energy—
both as electricity for domestic and industrial use
and in the automobile—has recently increased even
faster than GNP. But no one can doubt that we
will run out of oil, that coal and nuclear fission
will replace oil as the major sources of energy.
It is already becoming probable that the high-value
use of oil will soon be as feed stock for the
petrochemical industries, rather than as a source
of energy. Sooner or later, the productivity of
oil will rise out of sight, because the production
and consumption of oil will eventually dwindle
toward zero, but real GNP will not.

So there really is no reason why we should not
think of the productivity of natural resources as
increasing more or less exponentially over time.

subito e.V. licensed customer copy supplied and printed for SLU Uituna Library (SLI02X00456E)

e
OXFORD
- w
Iinternational
Economic Reform:

Collected Papers af Emile Despres

Edited by GERALD M. MEIER, Stanford University.
This collection of unpublished reports, memoranda
and essays by the distinguished economist, Emile
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But then overshoot and collapse are no longer the
inevitable trajectory of the world system, and the
typical assumption-conclusion of the Doomsday
Models falls by the wayside. We are in a different
sort of ball game. The system might still burn itself
out and collapse in finite time, but one cannot say

- with any honesty that it must. It all depends on

the particular, detailed facts of modern economic
life as well as on the economic policies we and
the rest of the world pursue. I don’t want to argue
for any particular counterstory; all I want to say
now is that the overshoot-collapse pattern is built
into the models very near the surface, by assump-
tion, and by implausible assumption at that.

Scarcity—and high prices

There is at least one reason for believing that the
Doomsday story is almost certainly wrong. The
most glaring defect of the Forrester-Meadows
models is the absence of any sort of functioning
price system. I am no believer that the market is
always right, and I am certainly no advocate of
laissez-faire where the environment is concerned.

But the price system is, after all, the main social
institution evolved by capitalist economies (and, to
an increasing extent, socialist economies too) for
registering and reacting to relative scarcity. There
are several ways that the working of the price sys-
tem will push our society into faster and more
systematic increases in the productivity of natural
Tesources.

First of all, et me go back to the analogy between
natural resources and labor. We are not surprised
to learn that industry quite consciously tries to
make inventions that save labor, i.e., permit the
same product to be made with fewer man-hours
of work. After all, on the average, labor costs
amount to almost three-fourths of all costs in our
economy. An invention that reduces labor require-
ments per unit of GNP by 1 percent reduces all
costs by about 0.75 percent. Natural resource costs
are a much smaller proportion of total GNP, some-
thing nearer 5 percent. So industry and engineering
have a much stronger motive to reduce labor re-
quirements by 1 percent than to reduce resource
requirements by 1 percent, assuming—which may
or not be true—that it is about as hard to do one

New and available now . . .

PAPERS AND CORRESPONDENCE OF
WILLIAM STANLEY JEVONS

Vol. One — Biography and Personal Journal

edited by R. D. Collison Black
and Rosamond Konekamp

This new edition, published in association with the Roy-
al Economic Society and to be completed in four vol-
umes, brings together for the first time important per-
sonal and professional papers of the British pioneer of
neo-classical economics, William Stanley Jevons. It casts
new light on the formation and propagation of Jevons’s

ideas and the social background against which they were
developed.

The first volume centers on the personal journal of Jevons
which is now published for the first time, revealing much
of his character and family background as well as the
genesis of his major ideas. Mrs. Konekamp, Jevons’s
grandaughter, has contributed a new biographical intro-
duction. xiv, 243 pp., illus.
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This volume provides in-depth studies of the economic
thought of Clarence E. Ayres, John Kenneth Galbraith,
Gunnar Myrdal and Gerhard Colm as well as a useful
survey of the work of the first generation of institutional
economists. These economists take a long-run view of
the economic system as an evolving process, subject to
the logic of industrial development and technological
change.

Contents: The new era of national economic guidance;
Institutionalism: the economics of national guidance;
1900-1939; Clarence E. Ayres’s instrumental economics;
John K. Galbraith’s economics of excellence; Gunnar
Mpyrdal’s economics of integration; Gerhard Colm’s eco-
nomics of national programming; Neo-institutional eco-
nomics: its nature and significance. ix, 360 pp.
ISBN 0678 00989 1

LC No. 79-184664 $12.50

AUGUSTUS M. KELLEY, PUBLISHERS
305 Allwood Rd., Clifton, N.J. 07012 (201) 778-3365

subito e.V. licensed customer copy supplied and printed for SLU Ultuna Library (SLI02X00456E)



as to do the other. But then, as the earth’s supply
of particular natural resources nears exhaustion,
and as natural resources become more and more
valuable, the motive to economize those natural
resources should become as strong as the motive

to economize labor. The productivity of resources

should rise faster than now—it is hard to imagine
otherwise.

There are other ways in which the market mech-
anism can be expected to push us all to economize
on natural resources as they become scarcer. Higher
and rising prices of exhaustible resources lead

competing producers to substitute other materials
{ nat are more plentiful and therefore cheaper. To
the extent that it is impossible to design around
or find substitutes for expensive natural resources,
the prices of commodities that contain a lot of them
/" Vill rise relative to the prices of other goods and
“services that dor’t use up a lot of resources. Con-
sumers will be driven to buy fewer resource-inten-
sive goods and more of other things. All these
effects work automatically to increase the produc-
tivity of natural resources, i.e., to reduce resource
requirements per unit of GNP.

As 1 mentioned a moment ago, this is not an
argument for laissez-faire. We may feel that the
private decisions of buyers and sellers give inade-
quate representation to future generations. Or we
may feel that private interests are in conflict with
a distinct public interest—strip-mining of coal is
an obvious case in point, and there are many others

a8 soon as we begin to think about environmental
" éffects. Private market responses may be too un-
coordinated, too slow, based on insufficient and
faulty information. In every case there will be ac-
~ tions that public agencies can take and should take;
e . . . ..
" and it will be a major political struggle to see that
they are taken. But 1 don’t see how one can have
the slightest confidence in the predictions of models
that seem to make no room for the operation of
everyday market forces. If the forecasts arc WIong,
then so are the policy implications, to the extent
that there are any realistic policy implications.
Every analysis of resource scarcity has to come
to terms with the fact that the prices of natural
resources and resource products have not shown
any tendency to rise over the past half-century,
relative to the prices of other things. This must
mean that there have so far been adequate offsets
to any progressive impoverishment of deposits—like

subito e.V. licensed custome

improvements in the technology of extraction, sav-
ings in end uses, or the availability of cheaper

“substitutes. The situation could, of course, change;

and very likely some day it will. If the experienced
and expert participants in the market now believed
that resource prices would be sharply higher at
some foreseeable time, prices would already be
rising, as I will try to explain in a moment. The
historical steadiness of resource prices suggests that
buyers and sellers in the market have not been
acting as if they foresaw exhaustion in the absence
of substitutes, and therefore sharply higher future
prices. They may turn out to be wrong; but the
Doomsday Models give us absolutely no reason to
expect that—in fact, they claim to get whatever
meager empirical basis they have from such ex-
perts.

Why is it true that if the market saw higher prices
in the future, prices would already be rising? It
is a rather technical point, but I want to explain
it because, in a way, it summarizes the important
thing about natural resources: conserving a mineral
deposit is just as much of an investment as building
a factory, and it has to be analyzed that way. Any

owier of a mineral deposit owns-a valuable asset,
whether the owner is a private capitalist or the
government of an underdeveloped country. The
asset is worth keeping only if at the margin it earns
a return equal to that earned on other kinds of
assets. A factory produces things each year of its
life, but a mineral deposit just lies there: its owner
can realize a return only if he either mines the
deposit or if it increases in value. So if you are
sitting on your little pile of X and confidently
expect to be able to sell it for a very high price
in the year 2000 because it will be very scarce by
then, you must be earning your 5 percent a year,
or 10 percent a year, or whatever the going rate
of return is, each year between now and 2000. The
only way this can happen is for the value of X
to go up by 5 percent a year of 10 percent a year.
And that means that anyone who wants to use any
X any time between now and 2000 will have to
pay a price for it that is rising at that same 5 percent
or 10 percent a year. Well, it’s not happening. Of
course, we are exploiting our hoard of exhaustible
resources; we have no choice about that. We are
certainly exploiting it wastefully, in the sense that
we allow each other to dump waste products into
the environment without full accounting for costs.

March-April 1973/ Challenge 47




But there is very little evidence that we are exploit-
ing it too fast. ’

Crowding on planet earth

I have less to say about the question of population
growth, because it doesn’t seem to involve any
difficult conceptual problems. At any time, in any
place, there is presumably an optimal size of popu-
lation—with the property that the average person
would be somewhat worse off if the population
were a bit larger, and also worse off if the popula-
tion were a bit smaller. In any real case it must
be very difficult to know what the optimum popu-
lation is, especially because it will change over time
as technology changes, and also because it is prob-
ably more like a band or zone than a sharply
defined number. I mean that if you could somehow
plot a graph of economic welfare per person against
population size, there would be a very gentle dome
or plateau at the top, rather than a sharp peak.

I don’t intend to guess what the optimal popula-
tion for the United States may be. But I am pre-
pared to hazard the guess that there is no point
in opting for a perceptibly larger population than
we now have, and we might well be content with
a slightly smaller one. (I want to emphasize the
likelihood that a 15 percent larger or 15 percent
smaller population would make very little dif-
ference in our standard of well-being. I also want
to emphasize that I am talking only about our own
country. The underdeveloped world offers very
special problems.) My general reason for believing
that we should not want a substantially larger pop-
ulation is this. We all know the bad consequences
of too large a population: crowding, congestion,
excessive pollution, the disappearance of open
space—that is why the curve of average well-being
eventually turns down at large population sizes.
Why does the curve ever climb to a peak in the
first place? The generic reason is because of what
economists call economies of scale, because it takes
a population of a certain size and density to support
an efficient chemical industry, or publishing in-
dustry, or symphony orchestra, or engineering uni-
versity, or airline, or computer hardware and soft-
ware industry, especially if you would like several
firms in each, so that they can be partially regulated
by their own competition. But after all, it only takes
a population of a certain size or density to get the

4

benefit of these economies of scale. And I’'m pre-
pared to guess that the U.S. economy is already
big enough to do so; I find it hard to believe that
sheer efficiency would be much served in the Unit-
ed States by having a larger market.

As it happens, recent figures seem to show that
the United States is heading for a stationary popu-
lation: that is to say, the current generation of
parents seems to be establishing fertility patterns
that will, if continued, cause the population to
stabilize some time during the next century. Even
so, the absolute size of the population will increase
for a while, and level off higher than it is now,
because decades of population growth have left us.
with a bulge of population in the childbearing ages.
But I have already argued that a few million more
or less hardly make a difference; and a population
that has once stabilized might actually decrease{
if that came to seem desirable.

At the present moment, at least for the United
States, the danger of rapid population growth seems
to be the wrong thing to worry about. The main
object of public policy in this field ought to be
to ensure that the choice of family size is truly a
voluntary choice, that access to the best birth-con-
trol methods be made universal. That seems to be
all that is needed. Of course, we know very little
about what governs voluntary fertility, about why
the typical notion of a good family size changes
from generation to generation. So it is certainly
possible that these recent developments will reverse
themselves and that population control will again(
appear on the agenda of public policy. This remains
to be seen.

In all this I have said nothing about the Dooms-
day Models because there is practically nothing that
needs to be said. So far as we can tell, they make
one very bad mistake: in the face of reason, com-
mon sense, and systematic evidence, they seem to
assume that at high standards of living, people want
more children as they become more affluent
(though over most of the observed range, a higher
standard of living goes along with smaller families).
That error is certainly a serious one in terms of
the recent American data—but perhaps it explains
why some friends of mine were able to report that
they had run a version of the Forrester World
Dynamics Model starting with a population of two
people and discovered that it blew up in 500 years.
Apart from placing the date of the Garden of Eden

<
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in the fifteenth century, what else is new?

There is another analytical error in the models,
as Fred Singer has pointed out. Suppose resource
exhaustion or increased pollution conspires to bring
a reduction in industrial production. The model
then says that birth rates will rise because, in the
past, low industrial output has been associated with
high birth rates. But there is nothing in historical
evidence to suggest that a once-tich country will
g0 back to high birth rates if (as I doubt will hap-
pen) its standard of living falls from an accustomed
high level. Common sense suggests that a society
in such a position would fight to preserve its stan-

{ ) dard of living by reducing the desired family size.

In any case, this is another example of a poorly
founded—or unfounded—assumption introduced to
support the likelihood of overshoot-and-collapse.

Paying for pollution

Resource exhaustion and overpopulation: that
leaves pollution as the last of the Doomsday Devils.
The subject is worth a whole lecture in itself, be-

education, training,
and the vrban ghetto
BENNETT HARRISON

Based on a three-year study of ghetto and non-ghetto
workers in 16 cities, Bennett Harrison shows that
education and training programs have had almost no
effect on the economic status of ghetto blacks—
although they have benefited ghetto whites. He calls
for a new approach to poverty in the core cities, one
that concentrates on curing defects in the market
system that prevents the poor—no matter how well
educated—from realizing their potential. $10.00

energy, cconomic growth,
and the environment
edited by SAM H. SCHURR

“Barry Commoner, Walter Heller, Glenn Seaborg, and
Gordon MacDonald lead the list of contributors. . . .
Heller offers hope that the ‘economist and environ-
mentalist can work out their differences,’ . . . Com-
moner advances the theory that pollution is largely
the product of technological advances, . . . MacDonald
examines the effects of rising energy consumption on
environmental quality while Seaborg speculates on
the technological means of meeting the increased
demands for energy.”—Conservation News $10.00

johns hopkins

The Johns Hopkins University Press, Baltimore, Maryland 21218

cause it is one of those problems about which

economists actually have something important to
say to the world, not just to each other. But I must
be brief. Fine print aside, I think that what one
gets from the Doomsday literature is the notion
that air and water and noise pollution are an ines-
capable accompaniment of economic growth, espe-
cially industrial growth. If that is true, then to be
against pollution is to be against growth. I realize

J that in putting the matter so crudely I have been

unjust; nevertheless, that is the message that comes
across. | think that way of looking at the pollution
problem is wrong.

A correct analysis goes something like this. Ex-
cessive pollution and degradation of the environ-
ment certainly accompany industrial growth and
the increasing population density that goes with
it. But they are by no means an inescapable by-
product. Excessive pollution happens because of
an important flaw in the price system. Factories,
power plants, municipal sewers, drivers of cars,
strip-miners of coal and deep-miners of coal, and
all sorts of generators of waste are allowed to dump
that waste into the environment, into the atmo-
sphere and into running water and the oceans,
without paying the full cost of what they do. No
wonder they do too much. So would you, and so

New from Yale

Plan

and Market

Economic Reform in Eastern Europe

edited by Morris Bornstein

Since the early 1960s, economic reform has been in
progress in Eastern Europe, taking various forms and

proceeding at different speeds in different countries.

In this volume, thirteen specialists on Eastern Europe
cover the exciting key issues, blending theoretical
analysis and empirical observation and considering
the political and social as well as economic aspects

of system change. Their constant concern is why and

how economic systems change, how such changeis
~ measured and evaluated, and what the conse-

quences are. The authors' rare language talents,
technical skills, institutional knowledge, and recent
field research bring special authority and insight to
their analysis. $15.00

Yale University Press
New Haven and London
in Canada:
McGill-Queen’s University Press
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would L In fact, we actually do—directly as drivers
of cars, indirectly as we buy some products at a
price which is lower than it ought to be because
the producer is not required to pay for using the
environment to carry away his wastes, and even
‘more indirectly as we buy things that are made
with things that pollute the environment.

This flaw in the price system exists because a
scarce resource (the waste-disposal capacity of the
environment) goes unpriced; and that happens be-

~cause it is owned by all of us, as it should be. The
flaw can be corrected, either by the simple expedi-
ent of regulating the discharge of wastes to the
environment by direct control or by the slightly
more complicated device of charging special
prices—user taxes—to those who dispose of wastes
in air or water. These effluent charges do three
things: they make pollution-intensive goods expen-

 sive, and so reduce the consumption of them; they
make pollution-intensive methods of production
costly, and so promote abatement of pollution by
producers; they generate revenue that can, if de-
sired, be used for the further purification of air
or water or for other environmental improvements.
Most economists prefer this device of effluent

- charges to regulation by direct order. This is more
than an occupational peculiarity. Use of the price
system has certain advantages in efficiency and
decentralization. Imposing a physical limit on, say,
sulfur dioxide emission is, after all, a little peculiar.
It says that you may do so much of a bad thing
and pay nothing for the privilege, but after that,

- the price is infinite. Not surprisingly, one can find
a more efficient schedule of pollution abatement
through a more sensitive tax schedule.

But this difference of opinion is minor compared
with the larger point that needs to be made. The
annual cost that would be necessary to meet decent
pollution-abatement standards by the end of the

~century is large, but not staggering. One estimate
says that in 1970 we spent about $8.5 billion (in
1967 prices), or 1 percent of GNP, for pollution
abatement. An active pollution abatement policy
would cost perhaps $50 billion a year by 2000,
which would be about 2 percent of GNP by then.
That is a small investment of resources: you can
see how small it is when you consider that GNP
grows by 4 percent or so every year, on the average.
Cleaning up air and water would entail a cost that
~would be a bit like losing one-half of one year’s
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growth, between now and the year 2000. What
stands between us and a decent environment is not
the curse of industrialization, not an unbearable

- burden of cost, but just the need to organize our-

selves consciously to do some simple and knowable
things. Compared with the possibility of an active
abatement policy, the policy of stopping economic
growth in order to stop pollution would be incredi-
bly inefficient. It would not actually accomplish
much, because one really wants to reduce the
amount of, say, hydrocarbon emission to a third
or a half of what it is now. And what no-growth
would accomplish, it would do by cutting off your
face to spite your nose. (.

The end of the world—
a matter of timing

In the end, that is really my complaint about the
Doomsday school. It diverts attention from the
really important things that can actually be done,
step by step, to make things better. The end of
the world is at hand—the earth, if you take the
long view, will fall into the sun in a few billion
years anyway, unless some other disaster happens
first. In the meantime, I think we’d be better
off passing a strong sulfur-emissions tax, or getting
some Highway Trust Fund money allocated to
mass transit, or building a humane and decent
floor under family incomes, or overriding President
Nixon’s veto of a strong Water Quality Act, or
reforming the tax system, or fending off starvation
in Bengal—instead of worrying about the general~
ized “predicament of mankind.” '

THE WORLD IS
COMmiNg To AN L

=END!




