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This document was drawn up by a team of British scientists and philoso-
phers professionally involved in the study of global environmental prablems.
The aim of their full report is to “herald the daun of a new age” in which
“Man will learn to live with the rest of Nature rather than against it.”
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Introduction: the need for change

110. The principal defect of the
industrial way of life with its
ethos of expansion is that it is
mot sustainable. Its termination
within the lifetime of someone
born today is inevitable —unless
it continues to be sustained for a
while longer by an entrenched
minority at the cost of imposing
great suffering on the rest of
mankind, We can be certain,
however, that sooner or later it
will end (only the precise time
and circumstances are in doubt),
and that it will do so in one of two
ways: either against our will, in a
succession of famines, epidemics,
social crises and wars; or because
we want it to—because we wish
to create a society which will not
impose hardship and cruelty upon
our children—in a succession of
thoughtful, humane and measured
changes. We believe that a grow-
ing number of people are aware
of this choice, and are more
interested in our proposals for
creating a sustainable society
than in yet another recitation of
the reasons why this should be
done. We will therefore consider
these reasons only briefly, resery-
ing a fuller analysis for the four
appendices which follow the Blue-
print proper.

111. Radical change is both necessary
and inevitable because the present

increases in human numbers and per
edpita consumption, by disrupting eco-

and depleting , are
undermining the very foundations of
survival. At present the world popula-
tion of 3,600 million is increasing by
2 per cent per year (72 million), but this
overall figure conceals crucially impor-
tant differences between countries. The
industrialised countries with one-third
of the world population have annual
growth rates of between 0.5 and 1.0 per
cent; the undeveloped countries on the
other hand, with two-thirds of the world
population, have annual growth rates of
between 2 and 3 per cent, and from
40 to 45 per cent of their populations is
under 15. It is commonly overlooked
that in countries with an unbalanced age
structure of this kind the population will
continue to increase for many years
even after fertility has fallen to the
replacement level. As the Population
Council has pointed out: “If replace-
ment is achieved in the developed world
by 2000 and in the developing world by
2040, then the world's population will
stabilise at pearly 15.5 billion (15,500
million) about a century hence, or well
over four times the present size'.

112, The per capita use of energy and
raw materials also shows a sharp divi-
sion between the developed and the
undeveloped parts of the world. Both
are increasing their use of these com-
modities, but consumption in the
developed countries is so much higher
that, even with their smaller share of the
population, their c may well
represent over 80 per cent of the world
total, For the same reason, similar per-
centage increases are far more signifi-
cant in the developed countries; to take
one example, between 1957 and 1967
per capira steel consumption rose by 12
per cent in the US and by 41 per cent
in India, but the actual increases (in
kg per year) were from 568 to 634 and
from 9.2 to 13 respectively. Nor is there
any sign that an eventual end to econo-
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mic growth is envisaged, and indeed
industrial economies appear to break
down if growth ceases or even slows,
however high the absolute level of
consumption. Even the US still aims
at an annual growth of GNP of 4 per
cent or more. Within this overall figure
much higher growth rates occur for the
use of particular resources, such as oil.

113. The combination of human num-
bers and per capita consumption has a
considerable impact on the environ-
ment, in terms of both the resources
we take fram it and the pollutants we
impose on it. A distinguished group of
scientists, who came together for a
“Study of Critical Environmental Prob-
lems" (SCEP) under the auspices of
the Massachusetts Institute of Techno-
logy, state in their report the clear need
for a means of measuring this impact,
and have coined the term “ecological
demand"”, which they define as “a
summation of all man's demands on the
environment, such as the extraction of
resources and the return of wastes”.
Gross Domestic Product (GDP), which
is population multiplied by material
standard of living appears to provide
the most convenient measure of ecolo-
gical demand, and according to the UN
Staristical Yearbook this is increasing
annually by 5 to 6 per cent, or doubling
every 13.5 years. If this trend should
continue, then in the time taken for
world population to double (which is
estimated to be by just after the year
2000), total ecological demand will
have increased by a factor of six. SCEP

i that “such d d-producing
activities as agriculture, mining and
industry have global annual rates of
increase of 3.5 per cent and 7 per cent
respectively. An integrated rate of
increase is estimated to be between 5 and
6 per cent per year, in comparison with
an annual rate of papulation increase of
only 2 per cent”.
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Lomputer preaicts shattering environmeant pialicins

By Gerald Leach
Special from the London Observer

LONDON — The first attempt ever made to put the world's
envirommental crisis on a computer has produced such shat-
tering results that the sponsors of the project have started
urgent talks at the top levels of government in several coun-
tries.

The computer has shown that almost every “obvious" policy
now being followed to improve man's lot or the environment

such as investing more in growing food or in cutting pollu-
uon — leads only to the build-up later of new and even worse
pressures, >,

Mare dunting, It shows that most attempts to reduce these
new | res will hilng on an even worse crisis, Several of
TR wios™ include a catastrophic and sudden
colapee of population,

For example, one predicts that today's situation of declining
natural resources eventually will force a steady reduction of
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new St. Charles
school director

Alfred E. Buscher, 37, has
been appointed superintendent
of the lllinois State Training
School for Boys at St. Charles.

He succeeds Samuel Sublett
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population and a declining quality of life. But if the draln on
the Earth's resources is cut — either by saving critical mate-
rials or [inding more of them — the result may be a runaway
pollution crisis that brings population crashing to a fraction of
its former level,

And if pollution Is controlled . . .

Yet if pollution is controlled, the computer predicts that a
crowding crisis will develop that will steady the population
growth but drag down the quality of life severely.

The study comes from the prestigious System Dynamics
Laboratory of the Massachusetis Institute of Technology and
has been published as a book called “World Dynamics.” Other
major conclusions from the study are:

— Global population growth snd industrialization are rapid-
ly approaching the Wimits of the Earth's capacity to support
them.

— We may now be living inu “Golden age" when the aver-
age quality of life is higher than It ever was in the past or will
be in the future.

— Industrialization and capital Investment disturb the
world's environmental capacity more than population growth
does. Highly industrinl societies may be sell-extinpuishiny

E
policles that make life much harder in the immediate fuure
““This is especially treacherous,” the hook's avthor, Prof, Juy

W. Farrester, writes. e aie at the point where higher pres
sures {on growth) in the oreseat are necessary il insus
mountable pressures are 'n he “veided in the future.
Full seale of distress shown
The full scale of the probleris Is revealed by the “best”

long-term solution provided %y the computor: “Qu: ity of life—
defined in the computer progeam ns a combination of material
standard of living, the depree of crowding, available food and

pullution — is kept at app
lation growth is halted
To achieve this optimum. the rate at which natural re-
sources are used up must be cut by a staggering 75 per cent,
pollution generation must be reduced by 50 per cent, capital
investment slashed by 40 per cent, the birth rate reduced 30
per cent. Most significant of all, food production must be re-

Turn to Page 36

nately 1o

iy's level while popu-

either from resource exhaustion or international strife over
pollution and resource rights.

— Developing countries are In a closer environmental bal-
ance than industrial ones and may be in a far better condition
{0 survive coming crises as long as they don't industrialize
heavily (as they are trying to).

—Programs to control population may be inherently self-
defeating. If they work and lead to higher material standards
and food supplies for each person, as is hoped, these very
improvements may relax the pressure on numbers and trigger

- another population spurt.

But by far the most disturbing conclusion Is: In order to
achieve improvements in the long run, the world has to adopt

Jr., who made the announce-
ment over the weekend, Sub-
lett was recently promoted to
administrator of institution
services for the juvenile divi-
sion of the State Department
of Corrections.

Buscher, who has been assis-
tant  superintendent st St
Charles since 1065, had spe-
cialized there in academics,
cottage life, recreation and
clinical services.
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Computer forecasts
- ‘environment disaster

Continued from Page 8

duced 20 per cenr, since hunger always has been the most
effective brake on economic and population growth.

More than 10,000 copies of the computer's findings have
been sent to high-level decision makers throughout the world.

These senshional forecasts are certain to be attacked heavi-
ly once they become widely known, especially by politicians
committed to the short-term beneficial policies that the com-
puter predicts will cause long-ferm crises.

The sharpest altacks are bound to be on the crude over-
simplification of the “‘world environmental system” that was
fed into the computer before it churned out its forecasts, This
considered only the level and growth rates of five key factors
— population, capital investment, natural resources, pollution,

and quality of life.
Factors broken down

These factors were broken down into several “indicators” —
sich as the fraction of investment going to food production, to
pollution control, Lo raising material living standards. All the
Indicators were then linked by a total of 45 equations in such a
way that altering one indicator had a preset effect on the
others.

Given this “world model,” the computer, was then told to
torecast how the five key factors would behave up to the year
2100 if ome took different assumptions for 1970. One such

assumption was: “Increase capital investment by 20 per
cent.”

Though crude, computer models like this are good at reflec-
ting the behavior of real-life systems, like a business or a city.
They are far 100 complex for human minds to follow, so their
conclusions are usually totally unpredictable.

. An international team at MIT, headed by Prof. Dennis
Meadows, has spent the last year improving the model, hunt-
Ing out errors and adding many more indicators to bring it
closer to what happens in the real world. Last week he sald
none of these alterations had made any major differnece to
the crisis forecasts or the crisis measures needed to avold

them.

It is for this reason that he and the sponsors of the MIT
project are now urgently contacting decision makers up to the
head-of-state level to warn them where their policies might be
leading.

Shorter-term study begun

The MIT group also has started a series of computer studies
that look only 10 to 20 years ahead. The idea is that if world
leaders can't grasp the importance of taking the 130-year view
of the main study, they might be prepared to act on the short-
term forecasts. These also will be much more narrowly fo-
cused to make a sharper impact on politicians, legislators and

technologists.

One of the most significant aspects of all this activity Is the
powerful and growing role being played in national and inter-
national affairs by the semisecret Club of Rome — the spon-
sors of the MIT computer project. Started about [wo years ago
by & handful of emminent industrialists and academiclans who
were worried about the lack of response to what they saw asa
looming environmental crisis, the club now consists of an in-
ternational network of some 75 members.

They see themselves much as did Edgar Wallace's “Four
Just Men"" — shadowy background figures whose mission is to
save the world by infiltrating their ideas into the corridors and
dining tables of power.

According to Prof. Meadows, in the last two months Club of
Rome members armed with the MIT computer's forecasts of
crisis have made a “tremendous” impact and have reached

the highest levels in several countries, including some in the
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Galbraith
of endless

By Milt Freudeheim
Daily News Foreign Service

PARIS — John Kenneth Galbraith, one of the graat nee-
dlers of American industrinl soclety, is going around Europe
atiacking one of its most sacred ideas — the desirability of
growth.

He is living in England writing a book about it; inter-
rupted by forays to the continent for lectures, debates and
conferences.

Galbraith came to Paris for a sold-out debate sponsored
by the leftist weekly Nouvel Observateur, which has Just

published his remarks,

“It Is an odd idea that people might one day consume less,

‘work less, and live more,” Galbraith says wryly, but ob-
viously with approval. .

He portrays: society in the “mindless” grip of a “techno-
structure™ made up of business managers and their law-
yers, admen and consultants, with the government playing

the part of their “executive committee.”

IT IS WRONG, ACCORDING to Galbraith, 1o think that
business people are motivated by profit-making. Their inter-
€5t “is most strongly served, not by eamnings but by
growth,"

Growth brings them bigger salaries, more perquisities,
greater security, influence and pawer, he argues.

achieve growth by manipulating the economy for
more and more production of whatever is most convenient,
regardless of or citizen § , he charges,

“Modern industrial society is somehow irrational . . .
Some things such as automobiles are supplied in great and

perhaps even excessive quantity.

““Other elementary needs; such as houses or urban trans-
portation, are systematically in short supply.

These are topics that Galbralth, a Harvard economics pro-
fessor, has treated at length in two of his most popular
books — “The Affluent Society” and “The New Industrial
State,"

THE PUBLIC IS WAKING up, he now says, and there is
“'new opposition" to many of the new projects. He cites the
proposed supersonic transport, metropolitan airports, high
wiys, power plants and factories as examples of targets for
this resistance. ;

The growth brings “heavy or even Iniolerable costs in
polluted air and water and damaged and corrupted land

scape,” Galbralth contends.

nils 1dea

John Kenneth Galbraith 3

Advertising, of course, is & servant of the enemy techno--.
structure, and the “media is not neutral” either, he as- -
serts, :

He urges “developing the legislature as a principal in-
= strument of power ogainst the techuostructure.” -

The stzie musi be an “arbiter” instead of serving fis -
Ppresent masters. Amang its tasks: taking control of prices -
away from the present mdustry-union combination; protect-
ing the environment; and supporting *‘weak sections of the
economy,' incleding housing, urban transport, municipal |

services and culture. - 3

IN THE PARIS DEBATE, Galbraith was challenged by
Marxist spokesmen for leaving aside such Marxist concepts
as capitalist exploitation of workers and the alleged depend- .
ence of American capitalism on “imperialistic wars."

He was sorry his debating partners couldn’t see that times
have changed since Merx and Lenin, he replied. “If Marx
and Lenin were slive today, I am sure they would have
accepted this (change).” 2

On Vietnam, Galoraith said that he had been against U.S,
policy there for 10 years (since he was President John F.
N

“Envirenmental disharmony is the natural ¢ | e of
the disparate goals of the technostructure and the publie.”
New products are marketed without serious function, or
which do not work.” He lists detergents, cigaret' filters,
breakfast foods and automobiles as examples.
“Perlormance is secondary 1o what can be sold,” he 58Ys,
and there is an “inflationary bias" built in, which passes
costs Lo the public.
Outlining his remedies, Galbraith beging by usserting that
first “existing economics” must be discarded as he in-
strument of the existing system-."
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ly*s amb dor in India). Money to finance the antl-
war effort in the United States has come from Industrialists
and business circles, he said. %
Answering a questioner who wanted him to accept the
Black Panther revolutionary slogan of “all power to the
people,” he replied, I am not a revolutionary; I don't ac-
cept the capitalist-communist dilemma. *
"I believe that we'can spare ourselves the trauma of a
revolution and take on something that will be more satis-
fying than either communism or capitalism,” Galbraith

I
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Waiting for the end, boys .. .

/ GORDON RATTRAY TAYLOR:
The Doonisday Book
335pp. Thames and Hudson. £272%.
e o

.Ill his become vital for us to know
what has happened to our ance com-
fortable cquilibrium, and why we are
now having to face degivions of a
magnitude never before“known. The
Doomsday Book does not give us the
information we require, but rather
sepsationalizes and aver-dramatizes
he whole situation, The book s
mainly o review of ihe progress of
man's development over the nast
‘three decades, coupled 1o i specula-
lion on where he is going in the next
‘yhree,  For thousands of years we
‘have known o world with seemingly
lendless resources, but todiy we know
only cnvironmental blood clots and
Jung collapse; a high price to pay for
Jhe over-indulgence of our forebears.
\The evil that men do certainly lives
afierthem.  «
. Mr. Rauray Taylor lakes the att-
\ude that the problems are so im-
mense, that decay has progressed so
far. and that our schemes for the
“goming thirty years are so enormous
“that even if we want to solve them
nothing short of a miracle will
‘sureceed, The basic problem is that we
sre too numerous, By the year 2
there will be 7,000 million of us,
\1wice the number we are pow, and by
2030 some 14000 million, And a
-child born now will be only siaty
years old by 2030. .
 “Ihus, world population galloped
shead following the indusirial revalu-
tions, Natural resources were phin-
‘ireased geometrically. Cracks in the
environment appeared, but were has-
uly plastered over with political
platitudes. What of the North Ameri-
can dust-bowls? Or the deer on
‘K aibab plateau ? The past decade has
shown us that accounts in the energy
‘hank cannot be run on credit indef:
binitely—resources are not unlinvited.
Mr. Rattray Taylor then asks the
‘obvious question: what can be done
yio carb world -popilation ? He' puis
‘fittle faith in the spread of contracep-
tive practice, which he estimates
would cause an overall reduction in
“birth-rate of about § per cent. Thisis
of little use in the most capidly ex-
‘punding  populations,  in South
‘America for example, where a redue-
sian of upwards of 40 per eentiis
needed. Short of plague, famine or
sauclear war, for every one of us alive
aurtay there will be two by the vaar
2000.- The solution is (o conviace
couples that two children is the best
number to have, but more than three-
quarters of the world’s population
will take a Tot of convincing.

Jered recklessly as man's needs in- -

The secondary problems. get their
momentum  from, . the. lirst—more
people means more pressure on re-
sources and more wasic for disposal.
Mr, Ratiray Taylor takes a look at
our growing necd for water, and
iestions: plans for dam-building an
wcales so. large that the proposed
welght of empounded waters might
upset the earth’s crustal forces o
such an extent that we shall quake to
picces, He examines world lempera-

Aure, and points out that experis are

ot in agreement about whether the
world is heating up or cooling down,

‘Some say that by 1990 the average
-tfmpemture will” have risen by
Sy il

deg ( g of the
increase in atmospheric carbon dipx-

Jide produced positively by maa's

breathing, his machines and his fires,
and negatively by the felling of
ancient forests. Such a rise would
melt the polar jce caps and cause
widespread flooding of cities at. sea-
level such as  Amsterdam  and
London. Other experis say that the
long-term  build-up of e in 1he
North Atlantic, which has already
half paralysed the lcelundic fishing
industry and which caused that coun-
try to devalue her currency three
times last year, will continue and
cause untold financial ruin.

The author examines our relation-
ship with the great cycles of nature.
Thousands of tons of toxic chemicals,
he says, are poured into the environ-
ment every year, with not so much 45
a thought for bacteria, viruses, and
ather humbl bers of tinn,
Yet aa engineer in his right mind
would consider pouring  detergent
into a sweetly running engine just
because it was less convenient to

.dispose of it elsewhere.

In this post-Carson era we are
faced with new pollutants more
deadly than ever before. World use
of asbestos has rocketed in the past
thirty years, and with it we have seen
a huge increase in asbestosis and
mesothelioma, We are all familiar
with asbestos—the main constituent
of car brake-linings—and are there-
fore exposed o a new deadly risk.
Mercury, lead and cadmium stand

_pob_far away as pollutants on the
increase (mercury in the manufacture

of PV.C.; lead in anti-knock
additives to petrol ; eadmium in the
electro-plating industry), and all are
substances that the human body
intensifies and builds up until a lethal
dose is reached,  Beryllivm, too,
and thallium are niaking their debit
as new killers when technology pals
them 40 its use.

“Ihe dangers from ionizing radia-
tion are well known, und Mr. Ratiruy
Taylor is horrified by the statistically
predictable nuclear reactor accidents

e I

d by the Hunt In
Dacuments on the Transfer o?

tute fo

ower in r

that will undoubtedly oecur during
the next three decades when signific-
antly -more of our electricily  origi-
nates in httle uranium eells,  He
campaigns  for @ lowering. of
the " geceptable riek-"" . level
of contamination  laid down by
governments. Is any preventable lon-
\zing radiation, the most pernicious
of all pollutanis, * acceptable ™7
How are we lo tell malformed aad
abnormal children that their mothers
had certainly receiyed less than the
“ acceptable, Jimit " of radiation in
their milk, bulter, eggs and cheese ?

" Mr. Rattray Taylor s convinced
that there will be a humaa population
crash, and he only asks when. Such a
population crash with a death toll at
today's figures of about 3.000 million
would solve, for a while at least, the
primary problem, and those of us
surviving would hope that the secon-
dary ones would solve themselves. He
compares 4 possible human popula-
tion crash with those of deer and
Jemmings, but such a comparison is
surcly basically invalid. Many possi-
ble theories explain natural populs-
tion crashes, but what seems certain
is (hat food shorfage is the main
barrier 1o further increase. Onece a
certain level of food deprivation has
been passed, breeding potential and
survival drop, and the population
goes into a decline, But man has the
technology to manufaciure synthetic
foods, as well as to shorten his own
food chains (by eating * Plankton-
burgers ™, as the author so delicately
pats i), and in this way to allow his
aumbers and densily to rise higher

than would be possible i
to starve when his ni
hecame short. 1L seems
that our populations are;
regulated by the impact ¢
limitation; the like of W
can yet imagine.

What can be done,
already too late? Mr. |
lar's conviction that we §
the higgest failure of Th
Book ; not only does it
account of current ¢
search, but it leaves the
very little hope indee
impression is the ini
product of the authol
sensationalism, Ecologil
servationists are doing
power to educate mai
rudiments of resource
and planners trained it
entenng local and nat
ment services. Greal st
have been made by €
administrators to cleat
rivers, polluted landsca
Juted foodsiuffs. It
gargantuan proportion
must aceept, and we b
hard at interesis not
cooperate. Society as :
grapple with the probli
nasia and of tax dis
large families. We mus
sible men engaged i
national parks and o
ecological complexity.
velopment must run al
ity development. and
of Britain and elsewhet
happening. What 18 |

Getting us taped

MALCOLM WARNER and MICHAEL
STON

The Data Bank Society
244pp. Allen and Unwin. £3.

Mulcolm Warner and Michael Stone

have writlen an.unusual and fascin-
ating book.. The subject is certainly
better known and understood in the
penumbra of the computer wo_rid

than it is outside, but the alarm which
- the authors seek to sound from the
Jirst chapter onwards iy one which

will ‘be heard with increasing fre-

quency as the dala hanks grow in
number, scope und interdependence.

The wide range of sources an

« which the aushors hdve Wdrawn fo
ustrite (he possible misiss of data

hanks include the comprehensive and

detailed inquiry undertaken by the

United States Congress and debates

on privacy which have recently taken

place in both Houses of Parliament.

The legislatures of the main com-

puter-using socleties are therefore

awure T[ the problem, though the
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that will undoubtedly occur. during
the next three decades when signifie-
anily more of our electricity . origh

nates in lile uranium cells. He
campaigns  for 4 lowering ol
the  “accepiable  risk " , level

of contamination Iaid ‘down by
povernments. Is any preventable jon-
izing radiation, the most pernicious
of all pollutants, *acceptable™?
How are we to tell malformed and
abnormal children that their mothers
had certainly received less than the
* acceplable, limit ™ of radiation in
their milk, butter, eags and cheese ?
 Mr. Rattray Taylor is convingced
that there will be a humaa population
crash, and he only asks when. Such a
population crash with a death toll at
taday's figures of about 3,000 million
would solve, for a while at least, the
primary problem, and those of us
surviving would hope that the secon-
dary ones would solve themselves. He
compares a possible human popula-
tion crash with those of deer and
lemmings, but such’ a comparison is
surcly basically invalid. Many possi-
bie theories explain natural popula-
tion crashes, but what seems certain
is that food shorfage is the main
barrier to further increase. Once a
certain level of food deprivation has
been passed, breeding potential and
survival drop. and the population
goes into a decline. But man has the
hnal 10 facture synthetic
foods, as well as to shorten his own
food chains (by ealing “l’!lnkm?‘

than would he possible if he started
to starve when his natwral food
became short. It seems more likely
that our populations are going lo be
regulated by the impact of some new
limitation; the like of which no one
can yel imdgine. i
What' can be done, or are we
already too late? Mr. Rattray Tay-
lor’s conviction that we are too late is
the biggest failure of The Deamsday
Book : not only does it give a biased
account of current ecological | re-
search, but it leaves the reader with
very little hope indecd, Such an
impression is the inevitable by-
product of the author's gquest for
sensationalism. Ecologists and con-
servationists are doing all in their
power 'to educate mankind in the
rudiments of resource management,
and planners trained in ecology are
entering local and national govern-
ment services. Great strides forward
have been made by ecologists ‘and
administrators to clear up polluted
rivers, polluted landscapes, and pol-
Juted foodstulfs.  Ju is a task of
gargantuan proportions, which we
must accept, and we have to strike
hard al interests not disposed to
cooperate. Sociely as a whole must
grapple with the problems of cutha-
nasia and fax disincentives on
Jarge families, We must haye respon-
sible men engaged in seiting ' Up
national parks and other areas of
eccological complexity. Tndustrial de-
velopment must run alongside amen-
ity dev 1. and in many areas

burgers " us the author so delicately
puts it), and in this way to allow his
numbers and densily to nse higher

ol Britain and elsewhere this is in fact
happening. What is not happening
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developed countries lestifies ‘o the
fact thal the revolution of rising
expectation is exponential. The. re-
poris of oceanographers and - other
environmentalists confirm that  the

Malcolm Warner and Michael Stone
have written an unusual and fascin-
ating baok. The subject is eertainly
better known and understood in the
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than it ivoutside, but the alarm which
~the authors seek to sound from the
first chapter onwards is one which
will be heard with increasing fre-
quency as the dala banks grow in
number, seope and interdependence.
The wide range, of sources on
which the: authors hidve -Jmwn o
usimte the passible rniww.{‘.t_:-f dnta
banks include the eomprehiensive and
Jetuiled inguiry undertaken by the
Unised States Congress and debites
on privacy which have rccennly taken
place in both Houses of Parliament.

aware of the problem, '.‘rmur,hI the

C Y of T ion are expo-
nential. The sysiems analysts,”as
compulers assist them fo extend the
scope and complexity of their simula-
Lion models, find themselves only just
able to ussemble and manipulate the
duta on the analysis of which most

possible solutions seem 1o depend.
The decision-makers have an un-
derstandable wish, like the pilots ofa
supersomi¢ airliner, to fly their policies
on the ground before they tuke up the
real thing. The computers and their
vast associated data banks have made
this possible for Coneorde, and in
that realm of technology all is ‘pure
gain. They have also made it possible
for the Chancellor of the Exchequer
to“ fly ** u new tax before he imposes
it; for a doctor 1o test a diagnosis
for a town-

might behave

\skiiais dnnaenis. [n these realms,

yet, and what is vitally needed. is a
violent and | major reappraisal of
values, both financidl and moral, We
must have massivé financial aid for
environmental research on a scale
such as we have never had before.
We have thé brains to solve the
problem, and we surcly have the
will ; what we have not got is honest
government caoncern in the matter.
concern to start research projects of
‘the magnitude required. Responsibil-
Uity for this must be taken out of the
'hands of the Research Councils, who
are doing as well as their meagre
resources allow, and put into the
hands of departments of conserva-
tion headed by senior government
ministers. We arc after all facing
international disaster:

If in 1919 anyone had seriously
suggested that fifly years later man
would have set foot upon the moon,
his notion would have been treated
very lightly. Such a happening was
outside the realms of contemporary
possibility. But man is an animal of
astounding potential, and he is able
to cope with such extraordinary
situations thal it is inconceivable that
he will succumb to this one. Look
across our broken and bleeding piece

of earth. and perhaps you can sec-

man developing and exercising a new
type of responsibility. A responsibil-
ity that transcends his poliiical likes
and dislikes and stultifies his mate-
rialism : a man-made responsibility
towards a man-made soviety, Our
brief is clear. Here lies the hope: it
will not be found in Mr. Rattray
Taylor's book.

of data bank, they fail 1o appreciate
the fact that an effective law on data
banks would require a large
bureancracy, a special 1ype  of
ombudsman and vast expense. The
cost of a " habeas data " rule would
be prodigious. They may be right in
their prediction that as the daty
basks grow in size the incidence of
abuse will increase to the point where
occasional  individual — complaint
mounts to the level of overwhelming
protest and concern, but it is unlikely
that any major palitical parly will
give a sufficient degree of priority 1o
legistation until this happens,

The Data Bank Sociery could have
been greatly improved by more ruth-
less editing. Repetition of both 'fact
and argument s frequently tedious
and occasionally the reader wishes
that the authors had relied somewhat
less heavily on quotation. When they
argue the case themselves, they fre-
quently do so most effectively, and
the last five chaplers of the book

first seven.
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The Curse of Economic Growth

By Walter Weisskopf

Mr. Weisskop| iz professor of econgm-
fca at Roosepelt Universily and author
of the book “'Alienation and Economics.”

For more than a century we have
been hypmotized by the success of our
economy and technology. It Is time to
recognize that technology and economic
growth, which were thought to be the
greatest strength of the Western socie-
ties, have turned out to be not blessings
but eurses threatening us with destruc-
tion.

Technology and economie “progress,”
in combination with hyper-urbanization,
have created our ghettos, our traffic
congestion, our air, water, and soil pol-
lution, and disturbed the natural bal-
ance of our environment. In addition,
economic growth failed to provide any
solution for the problems of poverly
and malnutrition even within the fan-
tastically affluent United States,

Economic growth means more and
more goods, regardless of the harmful
effects of overabundance on the individ-
ual and on soclety. Technical progress
means thal everything that can be
produced and sold at a profit must and
will be produced and sold, again re-

s

By M. Paul Gallagher

Mr. Gallagher is ive director of
Comprehensive Health Planning, Inc., of
Metropoliton Chicago. This {s ezcerpted
from his statement at a public h

Care for the Elderly: _ 5

The View Is Tron M’ilffﬁg

gardless of the harmful effects on man
and society,

Far a long time, economists and busi-
nessmen believed that there was noth-
ing to warry about as long as there was
& free market. In such a market, the
production of goods is a result of con-
sumer demand. That kind of free
market is dead and gone, killed by big
government, big labor unions, and big
business. This came about not thru a
conspiracy but because organizations
today are so Jarge that they must make
decisions which have an enormous im-
pact on individuals and society, deci-
sions based on a value system, with
political goals and priorities.

A Need for Standards

The invisible superpersonal nand of
the free market has been replaced by
the visible hand of powerful companies,
unions, and government agencies. Their

hoices and decisions require standards
for what is right and wrong, politically
and morally, The profit motive, the
striving for power, the desire for re-
election do not provide such moral and
political standards.

These motives lead merely to more
and more goods and more and more ill-
considered control over nature thru the
use of our vaunted technical virtuosity.

AT

My
197

of the special studies subcommittes ;f
the House Commiltee on Government
Operations.

No one taking a dispassionate view of
our times can
programs offered and

our elderly

ire worshiping _economic
with bigger and belter argies of pro-
duction and consumption until everybody
Is drowned in a surfeit of unnecessary
goods.

For many years, I have attacked this
lifestyle based on the ever-increasing
Gross National Product—a lifestyle I
call GNP-fetishism, because it distorts
the human personality and is mentally,
intellectually, and spiritually unhealthy,
In an affluent society, more and more
goods mean more and more “bads."
Man needs more than goods produced
for sale; he needs a balanced way of
life, a life with meaning; he needs firm
convictions of what is right and wrong;
he needs a way to worship, a faith in
“'things unseen"'; he needs an openness
to feelings, fantasy, and imagination:
and he needs warm human relation-
ships thru love, friendship, and

States alone, economic growth along
the same lines as in the past will soon
be impossible because of shortage of
basic resources and environmental de-
struction. If present trends continue,
overpopulation and worldwide starva-
tion will be the inevitable result,

For psychological and for ecological
reasons we have to change radically
our economic aftitudes and lifestyle,
We have to learn that more is not al-
ways beller than less. We have to
strive, as individuals and as a nation,
to be satisfied with a relatively more
stationary ¥. Such an y
would have to produce the basic neces-
sities thru a much more equitable dis-
tribution and a guaranteed minimum
income.

Every individual should be taught to
strive for a moderate “target income,”

nity.

Our overemphasis on {echnology and
economic affluence, and on the stifling
burocratic organizations which support
them, deprive us of the necessary time
and energy to pursue noneconomic and
nontechnical goals. Thus, we have be-
come alienated and estranged from the
satisfaction of our most important
needs,

‘Ecological Armageddon’

an income that supports him on a level
where he can devote enough time and
energy to noneconomic pursuits which
consume few scarce resources, We
have to redefine what we mean by
work, status, and sell-respect. Status
and self-respect should not be based on
having a higher income than the other
guy. We should make it possibla to do
meaningful work without necessarily
aiming at a higher income, Necessities
should be produced and distributed in a
routine fashion, Change, progress,
achievement, and competition should
take place mainly in moneconomic
fields.

How can all this be bronght about?

Well, during the 20th century every-
thing that has happened was cansidered
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Stﬁdjr Warns of Perils in World Growth ‘Ii

By ROBERT REINHOLD
Sxecial bs The New Yok Thmes

CAMBRIDGE, Mass,, Feb.
28—A major computer study
of world trenids has conclud-
ed, as many have feared, that
mankind probably faces an
uncontrollible and disastrous
collapse of its society within
100 years unless it moves
speedily to establish a “global
equilibrium® in which growth
of population and industrial
output are halted.

Such s the urgency of the
situation, the study’s spon-
sors say, that the slowing of
prowth constitutes the “pri-
mary task facing humanity"
and will demand international
cooperation “on a scale and
scope  withoul precedent.”
They concede such a task
will require “a Copernican
revalution of the mind."

The study, which is: being

sharply challenged by other
experts, was an attempt 1o
peer into the future by build-
ing a mathematical model of
the world system, examining
the highly complex interrela-
tions among population, fooid

* supply, natural resources, pol-

lution and industrial produc-
ton.

The conclusions are re-
kindling - an intellectual  de-
bate over a question that is
at least as ol as the early
cconomists, Thomas Malthus
and John Stuart Mill:

Will human population ulti-
mately grow so large that the
earth’s finite resources will be
totally consumed and, if so,
how near is the day of doom?

The study was conducted
at the- Massachusetts Insti-
tute of Technology under the
auspices of the Club of Rome.

In the findings. to be pub-
lished next month by the Po-
totmac Associites under the
title "The Limits 1o Growth,"”
the M.LT. group argues that
the limits are very nesr—un-
less the “will" is gencrated
to begin a “controlled, order-
ly transition from growth to
giohal equilibrium.”

The study would seem t0 |
holster some of the intuitive
warnings of environmenia-
lists. In Eritain last month,
for example, a group of 33 |
leading sclentists issued a |
“blueprint for survival," eall-
ing on the nation to halve |¢
its population and heavily |
tax the use of ray materials |
and power. ‘ i
° But others, particularly r
economists, are skeptical. |

“It's just utter nonsense,” |

—

Continued on Page 48, Column 1’
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1 about the wis-|
dom of stopping growth. 1
“It's a simplistic kind of con-
clusi A have pr
and you solve them by stopping
all sources of change,” he said.
Others, like Henry C, Wallich
of Yale, say a no-growth econ-
omy is hard to imagine, much
{ess mchisve, and might serve
to lock poor cultures into their
poverty.
Malthus Again and Again
1 get some solace from the|
fact that these scares have
happened many times before
— this {5 Malthus again,” he

said. physical, economie, or social relationships.

Malthus, the Ith-century| lags in decline of population and pollution are attributed
‘British economist, theorized| to matural delays in the system. Rise in population
somewhat P ly that| is finally halted by an increase in death rate.

This computer “run" projects ¢
on assumption that “technology

trends in five key growth

M.LT. group used a computer global model to project

computer “run” shows rapidly diminishing resources
even ually slowing growth, assuming no major change in

with other growth-regulating m
policles would Include re )
control devices, increased life:
capital, methods to restore enl

Tha Hew York Timew/Fab, 17, 1972

factors to year 2100, This

no way to imagine what kind!ser\rj
of spectacular new technologies| heal
are over the horizen. | m

“lf we wers building and how

The time

population growing'lt EXpONEn-

king cars the way we didiin ¢

tial rates that could be graphi-{dustrial base collapses, along

cally represented as a ising
curve: would soon outstrip
avallable food supply. He did
_not foresee the Industrial
Revolution.

! prof. Dennis L. Meadows, a aptation of a sophisticated
! cialist who directed the M.LT./method of coming to grips with|

! study—uwhich fs the first phase
\ of the Club of Rome’s “Project
! on the Predicament of Man-
. kind" ‘— conceded that the
* model was “imperfect,” but
| said that it was based on much
% “real world” data and was bet-
. ter than any previous similar

with services and agriculture.

things as psychological factors 30 years ago we would have ofte
in. fertility and the biological run out of steel before now 1[shap
1! ine, but you get substitu-| E

All this grows out of an ad-

QLater population pl ffects of T
from lack of food and medical
services.

Critics say this is perhaps tion of materials," sald Robert guir
the weakest part of the study M- Solow, an M.LT. economist|wor:
because the equations are not connected with the Club of fagre
based in large part on opinion{Rome project. “It is true we'lliUto]
;“ﬂ"!f than proved fact, un-irun out of oil eventually, butinot

complexity called “sy an-
alysis.” Tn it, a complex system
is broken into components and
the relationships between them
reduced to mathematical equa-
tions to give an approximation, |
or model, of reality.
Then a computer is used to
Sritatec the, ek to

flable in most cases. Dr.ljvs pr to say el Y
|stru

Meadows counters that the ergy,” he|
numbers are good' because. the :‘:d;;m LU Bt O NS he‘lmi

model- fits the acival trends {ha
from 1800 to 1970, At any rate, the M -T'}ui |
The model was used to testigroup went on to test theiprof

ﬂ:ivim ek t°f I‘lfnil'iouds tl’llteer& impact of other approaches,pun
uture policies design sic |
to ward off the world collapse ::cﬁh in':u;;ai:iuiam dp;pmmcn M

Coattempt,

| The report contends that thet o0 With time. It can show

= world “cannot wait for perfect|
Ling:” To this ' Dr.
¢ added in an interview: “Our
\ view fs that we don't have
—any alternative — it's not as
:_:.huugh-_we can choose to keep
Egrowing or not. We are ce-
“tainly. going to stop growin
! The ‘question s, do we do
]

. in a way that is maost con-
sistent with our poals or do

+ we just let nature take its
Scourse.”
i~ Paojection by C

smodels and. total ""ﬁg?xg;mmht affect all other factors.

simulate how the system will

how a- given policy change
-If human behaviour is con-
sidered & system, then birth
and death rates, food output,|
Industrial production, pollution
and. use of natural resources|
re ell part-of a great inter-
ocking web in which a change
in. any one factor will have
some impact on the others.

- Interrelations Studied
For example, Industrial out-|
s

. Letting nature take its course,
¢ the M.LT, group says, will prob-
¢ ably mean a E:e:ip tous drop in

pu

which in turn affects humanj
mortality. This ultimately mn-,'
trols population level, which re-

ing what is known

jgi!gal'lnﬁon fore the yearjturns to affect industrial out-

..' 5
~ gease and starvation. The com-
S'puter indicates that the follow-

di-{put, ©

as. an “automatic feedback

loop,"

rng would happen:

* g with growing population,|
1 industrinl capacity rises, alongj
! with its demand for oil, metalsi
« and other resources.

+ hausied,
1 “less money for reinvestment in|
¢ future growth. |
! €Finally, when investment!|
\ falls below doepreciation of
! manufacturing facilities, the in-

G As wells and mines are ex- believe describe the interrac-
prices go up, feaving (tions in the world system.

Drawing on the work of
Prof, Jay W. Forrester of MLT.,
who has pionesred in computer|
simulation, ‘the: MIT. team
built dozens of loops that they

They then attempted to as-
sign equations to each of the
100 or so “causal links" ‘be-|
tween the viriables in the;
logps, taking into account such)

lin this since’ pollution becameup with a system that the

food production,|'2P=E-

\falling. food output and falling :
r

oy if no action is I_Zem dmpopuu 01"1;1 growth| D:{
Far exampley th i often e BGne. it oyery UtLe s SHES
gued that co%tinuing technolog. | Roustrial outpst continued 10
foal advances, such as nuclear Rony 16 Was found, 1f b’:f“‘ |
iomee. Ssill e filahin back|OLMAUOR. ARG st
the limits- of “economic Bfid | TON L ATe AER by "'?j i
population prowth. {then world stability is achieved)
To test. this argurient s fOF & time, but sopner or later)
MLLT. team nesumed that ‘l;é_ircsmlrce shortages develop, the
sources were doubled and that study said.
recycling reduced demand for System Suggested
th‘;m to one-fourth. The com-| Ujtimately, by testing differ-
puter run found little benefitent variations, the team canic

| e
i

overwhelming and caused col- pelieve capable tor s:usf_vmp,li‘l-‘
. |the basie material requirements Acad
Assumption Tested laf ‘mankind = yet -sustainablel 7§
Adding pollution control to without sudden collapse. They soth
the assumptions was no hetter; said such 8 world would re
food production dropped, Even gquire the following: :
assuming  “unlimited"  re-! G5t bilization of popuiaty
sources, pollution control, bet. |2 Justrial eapacity.
ter maricultural productivity Ssharp tii - in
and effective birth control, tie tion and
world system eventually grinds lion per un
to a halt with rise in poliution, put

population.
“Our attempts to use even,c
the most optimistic estimates
of the benelits of A
the report sald, “did mot in c&ap
any case postpone the collapie
bevond the ¥ 2100."

Skeptics argue that there is tov
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a no-growth world is possible. ing both the moral and physical|
Given human motivations andresources of the world's peaple.” |

ttern of Regulation
ity, they say, there will]
always be instability.
“The only way to make it
stable is to assume that people
will become very routine-min-
ded, with no independent
thought and very little freedom,
each peneration doing exactly
what the last did" says Dr.!
Wallich. “I can't say I'm en-:
|amored with that vision."
“Can you expect billions of
Asians and Africans to live for-
ever at roughly their standard
of living while we go on for-
ever at ours?” asked Dr. Solow,
Dr. Wallach terms nthh
“an upper income baby,” add-|
“they've got enough money,|

and now they want a world fit|
for them to travel in and look
at the poor.”

The M.LT. team agrees there
is no assurance that “human-

1000 in grants

The report ends hopefully,|!
stating that man has what is|
hysically needed to create a'
asting society. 1
*The two missing ingredients| |
are a realistic' long-term goal|
that can guide mankind to the|
equalibrium society and the hu-
man will to achieve that goal,"
it observes.
Collaborating witl

I
1
i

h Dr. Mm—! .l

idows in writing "The Limits;{

to Growth,” were his wife,|
Donella, a biophysicist; Jorgen
Randers, a physicist, and Wil-i
liam W. Behrens 3d, an en-
gineer, They were part of a
17-member international  team
working with more than 5200,-
from the Volks-||
wagen Foundation in Germany. |

The major conclusions of (he:j
study have been circulating|$
lamong experts for a few|!
months. The full details are to| !

P st ress
2 ity's moral resources would be| . 3
= slrafﬁcimt wdsolve the problem agpew 13 next f1-T.|:onﬂ'|'s pu}‘;:Elca- {
I of income dist . But,|tion and in ftuure technical;
E‘!‘""‘mf' W% |\toy contend “there is even lessidocuments. This Tnursday, a
ts relatively stable future |acsurance that such prob-| symposium on the study will be|
gy policies” are combined |lems will be solved in present held at the Smithsonian Institu-|
3 mechanisms. Study says |state of growth, which is strain- tion in Washington. |
iurces recycling, polluti 1]

lifetimes of all forms of
eroded and infertile soil.

ices, such as education and
th,

PLAYBOY IS TESTING |
EUROPEAN ‘MARKET”

PARIS (AP)—Chastely, al-
most on its bare tiptoes, Play-
boy magazine is moving into

Euro, /
o issues in the French,

The report is vague about|
ow all this is to be achieved|

cluding stories, articles and
cartoons. The remainder willl
be locally produced.

Playboy will receive myabl
ties and maintain an American|
adviser in Paris, Munich and|
Milan. !
The test issues have a cen-
ter ipﬁid’cf the old Marilyn|

German and Italian Zuag
don't use full frontal mudity,

“Why look for trouble right
of 7 said Patrick de-Tellier of
the French edition.

Even so, critics are not san-
ne about what kind of a

orld it would be. Dr. Meadows :

hgrees it would not be al “We're going to have some

topia, but nevertheles does meetings,/ with the censors on

ot foreses stagnation. this by and by. We think they'll
“a society released from|come around.”

trupgling with the ma 5| The test issue has a trans-
emsg Ecanafsed i p;na lated ‘collection from “The Best

have more energy and ingen- of Playboy." If it salls, monthly.
iity available for solving other editions are scheduled to start
roblems,” he says, citing such|appearing the three
ursuits as education, arts mu- pUREES.

dar picture, |
Bow-and-Arrow Hunters !
Bag Only 4 Deer in Season |

HALIFAX, ‘Nova Scotia (Ca-
nadian Press}—Archers bagged
only four deer in the Chignecto|
game sanctuary in northern
Nova Scotia in 1971.

The Jargest specimen
dropped during the two-week
season’ was a 190-pound, 15
point /buck. 3

Tha Chignecto sangtuary is
the jonly area in the province

4
and religion. Mr, Le Tellier says the maga-
Many economists doubt thatizines will count on the Am
Doubis on No-Growth World jcan original for about 70 per
Many economists doubt that cent of editorial materials, in-

eri-|where

ow-and-arrow hunte
|are permitted to hunt deer dur-
ling & specified period.

Organization

Club of Romea Worldwide

In April, 1068, a group
scientists  and  intelleciuals
alarmed at what they consid-
cred  ominous  trends ot estine. 1t

i M tl jnrestige. b
woeld, met (3 one of fre |scOre scientists,

Technology.

of| he Massachusetts Institute of

Sinee then the Club of Rome
has grown in numbers and in
includes several|veloping computer
economists, ed-|the whole world.

weit haz heen mlaved|the

AM.LT., in using computer si
|1mcms to analyze the problems
tof a whole city, the

|turned to him for &

b O s Naslondiu: deljusators, businessmen and spe-t WHUE s 647 i

Lincei in Rome, or National 1§ in sysiems 3“"1!"5}5- supported by |

Academy of LinNes. There are members from Japan Giovanni £ dat :

I They deckioil lﬁ‘l‘ d'b‘* 3‘“1‘ andySputh Amegica, It sup
They deckio] B FIZEQ DY IBIESORL LT 11

7 1 : ¢ al role in the club’sipn

-Batanical Documentation
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M.LT. Study Warns of Perils in Growth of Populatio

Continued From Page 1, Col. 7|

Two Projections in 11. What Happens in One Pattern of Regulation

remarked one leading econo- , X —

mist, who asked that he not b""| ‘Limits to Growth' Study ¥ __"""---..'\ :
identified. He added that he What H Sy D o : ' i
tent there was little evidence, I. What Happens Without Reg 3 ‘*--....‘\,f"'“"" ;
that the M.LT. computer model bt '

represented reality or that it
was based. on scientific data
that could be tested,

Another economist, Simon S.
Kuznets of Harvard, a Nobel
Prize-winning authority on the
economic growth of nations,
said he had not examined the
M.LT. work first hand, but he
expressed doubt about the wis-
J dom of stopping growth.

“It's a simplistic kind of con-
clusion—you have problems,
and you salve them by stopping
all sources of change,” he said,

Others, like Henry C. Wallich
of Yale, say a no-growth econ-
omy is hard to imagine, much
less achieve, and might serye
1o lock poor culturss into their
poverny.

(SR pereapite

industal sutput percapita
%

Tha Haw York Times/Fab. 37 10
This computer “run” projects relatively stable futu
| on assumption that “technology policies™ are combin;
Malthus Again and Again | DI with other growth-regulating mechanisms, Study s
] get some solace from the] M.IT. group used a computer global model to project policies would include resources recycling, polluti;
fact that these scares havel tiends in five key growth faciors to year 2100. This control devices, incredsed lifetimes of all forms
“happened many times before| computer “run” shows rapidly diminishing resources capital, methods to restore eroded and Infertile sc
‘— this is Malthus again” hel even nally slowing growth, assuming no major change in 7 = : ]
said. | physical, economic, or social relationships. The time no way to imagine what klpd sarvices, such as educatior
Malthus, the ISth-century| lngs in decline of population and pollution are attributed |Of spectacular new technologies health. :
‘British economist, theorized| fo ratural delays in the syst Rise in population areI?ver the hnnz:nl,ldl lie .\l.;hi] lm‘;?lnkuwv:egu:‘h;-
h ly tha n #1¢ we were building andiho
P P tl 15 fiaally Ralted by s ‘nerams L making cars the way we didlin a world in which le
ua'f rates that could be gmph;.'dus:rial base collapses, alongthings as psychological factors 30 years ago Wwe would have|often disagree even OVel
cally represented as a d_sing-with services and agriculture. fin fertility and the biological|run out of steel befors now 1/shape of a conference tat
curve would soon outstrip] 4§ Later population pl effects of pollutants. imagine, but you get substiti- Even so, critics are not
available food supply. He dig|from lack of food and medical| Critics say this is perhaps|tion of materials,” said Robert|guine about what kind
not foresee the Industrial Iservices. “fthe weakest part of the study M. Solow, an M.IT. economist world it would be. Dr. Mea
Revolution. All this grows out of an ad-|because the equations arejnot connected with the Club of lagrees it would not
| Prof. Dennis- L. Meadows, aieptation of a sophisticated ’l?:f;:d in !anrgc par;ﬂ o:} nEinion‘,Rome project. "It is true v.':'lliUmpia, but mvzrzhcles
* cialist who diracted the M.LT. method of coming to grips with ' e 10an  prov act, un-jrun out of oil eventually, butinot foresee stagnation.
! s:.ud}'—which is the first :L..,,- plexity called "systems an- [EYRIRBID B KErS Seae e s P D A7 “’““’-.{"’Ei,g;&gf—fciﬁfﬁh et
) of the Club of Rome's “Project alysis,” In it, a complex SYStentliuche " are good because. the| "y will run out of energy” he s eisa by “erowth.

0

P
ion growing at

i on the Predicament of Man- is broken into components and|yoael fits the actual trends 2dded. lhave more energy and i
kind" — conceded that the|‘:c’§ u’:‘g;ﬂ&“ﬁzieﬁmgg? ;‘;5:“ from 1800 to 1970, At any 7ate, the MIT. iy avallable fn? solving!
¥ The model was uscd to test(group went on to test theinroblems,” he says, citing

- model was “imperfect,” buti . 3

H tions to give an approximation, ; ' | :

| said lmw;r::i wa dsr,:mang on mx:{t ot S the. lropack of various alter- impact of other approaches, [pursuits as education, ary
e 2 as bet-| T oS computer is used 1o native future policies designedisych as stabilizing population S'S and religion.

« ter tha o Vi v I { ist!
ter than any previous similar manipulate . the elements 10 to ward off the world collapse| 4 jndustrial capacity. 1 D.\g:gers :«;a:la\g:ésr.:“i%ug

Cattempt. : Wlenyisionsd if no action is £
The repart contends that the/simulate how the system will | oan. Zero  population growth| e economists doub
L world “ennot wait for parfect|clange with time, It can Show| ™o axample, it is often ar:|2ione ;E;d au‘}.;;{ ‘lnth. stch- -‘—?y—u—“

| Models and. total. undorstand-|nO 8¢ _given policy change|gued that o 5 ’ |
P hen *r i, Dr. Meadow |imight affcct all other factors. - (&g advuncil;?igtlcnhg :;“g’;‘lﬂggrizmw. it was found. If both
' agded in an interview: “Ouri_ :i_:;,‘.’m:“i;;mm?;c;‘" ;S_“.‘I-mwer. will keep pushing back -Eonuls}mn L:é"?‘zedlgdu?tgrgl Chlb Of RO
view is that we don't hay 3 ¢ he  limi B |BrOWLh are. stautl y. 1985, 1
ok e limits. of economic -and| oy world stability is achieved e

deatn rates, food output,|

~any alternative — i 1 e+ population  growd : :
" though we can ch al P oduction, pollution|™" o " this g i “m-ror a time, hut sooner or later! April, 1068 =)
=rowing or nol. Wo nr2 o e ::?lumi TeSOUTCES |NTT T, team oesy :11br. T shortages develop, the r'.:r'tsf_v.nl :; .:'(cg:
g ard T i 3 et L oy e - o thty 3 stienil ne ntelic

Iy going to stop prowing I pars ool a great inter-lio it MO TISURIG and hae Sy, said. alarmed at what 5

%ing web in which a change|racycling rediced demand for System Sugpested d ominous tre

! The question is; do we do i

any one factor will havei, 1d £ ;5Lr
rid, met In one Oi t

A savs, will prov
wrocipitous drup |

fnoa way thal Is most con-| ' m to one-fourth. The com- itimatel te il
! sistent with our goals or dofsome imgaction the others.  Inyter run found little ncnem-mE';ﬁj‘iﬁgﬁsh{r‘isléﬁnﬂm erable ng
rowe just let pature take its Interrelations Studicd n this since pollution became|un with . ‘:"f;;ém that Accade Nazion#
course.” gk For example, industrial out- overwhelming and caused col- beliove f satisf Lincei in R or Ni

"‘“T:S“‘ Yitﬂirgéla put influcnees food production, [BPE: o i |the basi Academy of Linxes.
S LA |rb Il ‘Eil; \l- 4l o fﬂ- i I-Eu‘ £ (o grankir St . They declded to wo
the Brufelyetituis BB otaniCabDéelimentation o = o u:
i 1y | Ik world wWoll

no bett
nnned, Kvon|quire

o oy U1
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That the carth and its resources are
finite is common knowledge. Also
widely acecpted is that the world's

population will double every 33 .

vears if it continues growing at the
present rate, There must be some
ratural lmit to the number of
peaple the earth can support, and a
generally unstated hope is that pop-
wlation will level out when that
limit is reached in the distant fu-
wre.

However, an international team at
Massachusetts Institute of Technol-
ogy, directed by Dr. Dennis L. Mea-
dows, has completed a study that
foresces a far grimmer future. The
team's computer-based world model
predicts that if current physical, eco-
nomic, and social relationships con-
tinue unchanged, mnonrenewable
natural resaurces will be exhausted,
followed eventually by a soaring

death rate and a rapid drop in world

population. Although the timing of
the collapse is uncertain, Dr. Mea

dows and his colleagues expect it to *

come by the end of the 21st century.
The MIT team has gone on 10 use

the world model to look for changes .

that might prevent collapse. All
technological innovations, such as
unlimited nuclear power, prove to
be futile. An equilibrium state

be achieved, ﬁowe\'e_r,_ bnt‘_qpl}gai?
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_population growth is halted and in-
Justrial arowtl is abandoned ds a |
Wworldwide goal. e
“The results of the study will be
sublished this week in a book en-
titled “The Limits to Growth.” The |
study was funded by the Volks-
wagen Foundation and conducted
for the Club of Rome's “project on
the predicament of mankind." The
Club of Rome, founded in 1968, is an
informal organization of some 70 in-
dustrialists and academicians from
25 countries. Dr. Meadows, assis-
tant professor of management at
MIT’s Sloan School of Management,
presented the report's resuits at a
conference held in Washington, |
D.C., last week. The conference was
sponsored by the Club of Rome, the
Smithsonian Institution, the Wood-
row Wilson International Center for
Scholars, and Potomac Associates,
sponsor of the book.

The MIT group based its world
model on the method of system dy-
namics developed at MIT by Dr. Jay
W, Forrester, The model includes |
relationships for changes among
five physical guantities—population,
industrial output, food, nonrenew-
able resources, and poilution. Posi- |
tive and negative feedback loops are |
a key feature of the model. Popula- |
tion and industrinl growth are
driven by the

Exhaustion of recources cuts industrial output l

positive feedback
loops of birth rate
and capital invest-

-
-
~

* ".
...
= Industrisl nulau!_.-'
por caplia e

wet®
sanseet®

ment, respectively.
The model also
includes delays in
time. A change in |
the birth rate, for |
example, has a de- |
layed effect on the |
size of the world's |
population. Arise
in the level of pol-
_ lution lags behind
an increase in in
dustrial activity.
The delay fac-
tors are crucial for
the behavior of the
-world model, the
study finds. In
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the computer cal-
culation for the
system with un-
changed relation-
ships, the collapse
in population is
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1o the continued increase in popula-
tion after the disappearance of non-
renewable resources forces a cut in
industrial output,

The exponential nature of most
changes is also a crucial factor in
the results of the study. The soar-
ing increase in world population is
generally known to be exponential,
but so are increases in poliution,
gross national product per capita,
and consumption of nonrenewable
resources. When changes are ex-
ponential, absolute amounts can
change rapidly. In one calculation,
for example, all arable land for food
production will be used up by the
year 2000 if productivity per acre
and food per capita remain un-
changed. If productivity is dou-
bled, all land will be in use only 30
years later. The need for arable
land depends on the growth of pop-
ulation, and 30 years—half a life-
time—is almost certainly 100-short
a time to bring population growth
to a halt.

The MIT team used the model to
test the effects of various changes—
chiefly technological improvements
—that might permit growth to con-
tinue, But even in the most opti-
mistic system—use of all resources
with 75% recycling, nuclear power,

| reduction of pollution to 25% of

the 1970 value, doubled food yield,
and worldwide birth control—ex-
haustion of natural resources and
rising pollution would force a drop
of population before the end of the
21st ceniury.

Dr. Meadows readily points out

that the model is only a first at-
terpt, with many approximations,
assumptions, and gaps in data. But
he is confident that the calculated
modes of behavior—delayed reac-
tions and subsequent collapses—are
correct. Any errors in time in the
world model are a matter of only
decades, not ceaturies, Dr. Meadows
asserts.

The MIT group went on to investi-
gate changes that could give an
equilibrium population level instead
of a decline after growth is halted.
Dr. Meadows and his colleagues find
that severa: combinations of
changes would produce equilibrium,
but delays in instituting the changes
would produce fewer possidle solu.
tions as more natural resources dis-
appear prior to achieving this equi-
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article By RICHARD M. {OFF wiTH THE CAREFUL DISREGARD of
their respective governments, two dozen eminent men were gathered
last June in one of the great old grande luxe Swiss hotels. They strode
familiarly down wide, carpeted halls—an Italian industrialist, a Bel-
gian banker, two university presidents, a professor at MIT, the director
of a major Swiss research institute, a Japanese nuclear physicist, a
. " science advisor to an international economics organization, several
economisis whose pessimism, if quoted in the press, could cause a stock-

market crash.
' 3 They moved purposelully toward a conference room. They did not

drift, though side conversations delayed several members of the execu-

5 '_ I * tive committce. Their one common characteristic was a certain frm-
5 niess about the lips and jaw indicating an intention to get things
4 done. They were activists in the mest responsible meaning of the term,

] . Each had been invited to join the group, called the Club of Rome, by

% its founder, Aurclio Peccei, himsell a member of the management
x * committee of Fiat, vice-president of Oliverti and managing dircctor of
Italconsult. Each scrved quietly, without compensation nor even paid

expenses, as & full-iedged member.
They represented the best analytical minds of the world, with con-
AN  siderable influence to make funds available if a promising approach
S could be found to stop the suicidal roller coaster man now rides. Their
concern during the two days in Bern was formidably titled A Project
on the Predicament of Mankind. The predicament is simply stated:
World population is growing by 70,000,000 people every year, This is
the fastest growth in man's history, and the rate is still accelerating. We
will number four billion in 1975 and, if current trends continue, we can
+ expect to reach eight billion well before the year 2000. This population
is making more and more demands on i environment, We are taking
fresh water out of the ground roughly twice as fast as natural processes
replace it. The demand for electric power in the U. §. is doubling every
4 ten years, and most power comes from the heavily polluting combus-
tion of coal. We are building 10,000,000 cars a year—twice as many as
we made only 17 years ago, and cars burn gasoline, grind rubber tires

S X to dust, wear asbestos brakes into an acrid powder.

- Until 1970, these figures were considered proud evidence of prog-

Fails ; ress, After all, it was reasoned, if power demands, automobile production
‘and water consumption age increasing cven faster than population,

then the standard of living of each individual must be improving; and

s for the advanced countries, this is certainly true. Edward C. Banfield,

N “ professor of urban government at Harvard, wrote a few years ago: "The

g plain fact is that the overwhelming majority of city dweliers live more

. comfortably and more conveniently than ever before, They have more
and better housing, more and better schools, more and better transpor-
tation, and so on. By any conceivable measure of mazerial welfare, the

_ present generation of urban Americans is, on the whole, better off than °

IWLUSTRATION' OY RERIG FOPE

we have handed

our heirs an
ecological time bomb
that biréh control
“alone cannot defuse

Digitized by the Hunt Institute for Botanical Documentation
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By Davin C. ANDERSON

“IAmits to Growth™ is & recently publiahed
dronmental | study  Pumvently  Altracling
ch passionate altention. Ila major conclu-
=n, certainly, would seem to warrant the
|} avy responset A rapid halt te population

| .24 ecopomie growth is the oniy way Lo fore-
~oll the collapse of human soclety within a
rotury's time,

The study (Universe Books, 315 pages,
430 hardeover, $2.78 paperback] was spon-
wed by Polomac Associates, a nonprofit
Vashington research firm, wnd conducted by
« group of analysts headed by Professor Den-
sis L. Mead of the M: tis Tnstit

I Technology. The book is also part of a proj-
et undertaken by the Club of Rome, an inter-
ational group of busines=men, scientists and
| ners, and financed by the Volkswagen
“pundation,
| The club betrays a certain smugness. "The
= majority of the world's people are concerned
iith matters that affect only family or
fends over a short period of time," the study
says beneath a graph purparting to reflect the
iy range of human perspectives, Others Inok
! larther ahead in time or over a larger Area—
il » city or nation. Only a very few people have
{2 zlobal perspective thal extends far into the
future*"

And many readers seem willing to grant
I} their claim o speoial vision. New York Times
inlumnist Anthony Lewis. for example, wrote
4 cf the study:

“Merely to state such problems is to make
cne thing evident: The camplels irrelevance
B of most of today's politl | concerns 1o the
| mest important problem | cing the world in
§ (e long run. And not ver long at that, There

are- men in government who understand that.
. .. But the leaders thex
irving to win this year's o
rupted with such disturbis:

- thoughts."
« Cautious Appraisal Ne:ded

Perhaps the study meriis its claim io spe-
cal Insight, or perhaps (. doesn't, The weight
! itz implication, though. requires that it be
d:ppraised in & more cautious light Than many
Hrow seem prepared to give i, expecialiy since

L4 "olomac Associates hax aen (o give “Lim-
{112 1o Growth' something of a hype. Advance
Jomofs wera sent to selectea journalists, and
0 book was introduced with a day-long sym-
fosium and press conference at the Smith-
sonian Institution.
i “Limits to Growth'" actually doss not dif-
G'=r In any substantial way {rom a book called
‘Worid Dy iea'" by expert
fiay F‘nrru‘bnr {Wright-Allen Pressi. “World
Mioynamics’ was published (a5t vear and dis-

ausged At length on ihis page for the moral
iind social problems it imp.led, Mr. Forrester,
of Mr. Meadows
ind is also known to the Club of Rome. In an
ferview Mr. Meadows acknowledged that
ing of & rewrite,
and explained that two instaimients of the
riudy scheduled for publication Iater this year
=il advance the project more substantially,
8l In any event, the Farrester-Meadows re-

warch amounts to this:

Sian growth, pollution genc tlon, depletion of
atural resources, food production and indus-

1 mathematical l:m!. s may the relation-

"\sps hnlwe éﬂ:
I tnlruhu.e
| -rnd: u mvy re alr 1.1 "

' «lhrr

Various trends affect life on earth: pﬂ]’l\.lll-.

ial output. Each of these may ha expressed |

refuting “Limils 1o Growih™ bul ahowing thal
non-catasirophic fulures are as pladsible
Mr. Woelner acknowledgen the siandard
responses of other skepiles: The worid modal
as explained In “Limits to Growth™ does not

Aspem lo account well lor the ecanomic faal
that as resources become aparce their price
Zoek up and people are motivated to find sub-
alitutes or to do without.

Nor doas it properiy reflect the continuing
trend of technological Innovation
study does try to adjust some of its figures for
new discoverics, Mr, Welner conlends, |L does
not account for the conceivably tremendous
impact of tpchnology, & facter that may be
hard to guesa at with any ascuracy at all, but
which should not therefore be ignared.

More Important, though, are iwo other
ideas. First, some cconomic growth need not
Wasle rmurua or generale w lot of poliution.
Fro* in puter capacity
or communications capacity might resull in
dramatic increases in economic growlh with
only negiigible pollution or resource drain.

Second, human belngs are capable of mak-
ing value judgments that alter their behavior,
This human factor 15 hard to quantifty and is |
hound to be ignored by A computer sludy. But
it has erucial relevance to the problem.

For it means that though the computer can
anly prescribe an absolute halt to growth as a
remedy Lo the catastrophe it foresees, anotner
npproach is phasible: selective growth that)
permits human survival and the continued
functioning’ of economic life as it now is
known, but leads eventually to less waste and
pollution and perhaps ultimately to an equilib-
rium state.

Such an equilibrium state, though, Mr.
Weiner beligves and the Hudson Institute
hopes to demonstrate, could Invalve much
higher levels of affluence, population and
technology than the world knows at present,
miich higher than would remain if humanity
somehow made some drastic attempt to halt

now.

1Is a shift to such selective growth feasible?
Mr. Welner suggests It miay already be under
way. “‘We've never done business as ususl for
very long,” he says. “‘Growth has nevar pro-
ceeded: in simple-minded exponentini fashion.
And {t's no help at all to say we have to stop
growing. What we have to do is to ask how
much of our growth is worthwhile to our hap-
piness, It's already becoming clear that much
of it hasn't been worth it.” To be concrete,
one may cite as evidence nt the trend the
rapid of the wi as A
major issue and the plunging U. 5. birth rate.

To be fair, of course, one must awnil the
nectual scenarios and mathematics of the Hud-
#on Institule before judging if their conten-
tions are as plausible as those of the Forres-
ter-Meadows group. Bul In the meantime, &t
Jeast, one may reflect on the subtler point im-
plied by Mr. Weiner's particular form of
skepticism,

Growth may be suicidal, but the human
rAce, collectively, is not, however foolishly
and destructively it may behave at times.
And there is a corlain snobbishness to tha
idea that only certain visionaries, computer
equipped or not, can understand what threat-
ens us and so presumabiy, can claim & right
to dictate remedies,

For one thing, the future is apparent in the
present to & certaln extenl; one doesn't have

I‘i be & \d;aﬁry to watch mF() I:E@) L2

n ustria erhn ugy can ‘wasle our envi-
ranment, WA Binda of slectrmnie (2ehnningy

A Careful Look at Growth as Suicide

lihood Is great dhal gnificant encugh nim-
ber.of men will understand, For this reason
the Times' Mr. Lewls rather enicially distoris
the situation when he wriles that most of to-
day's political problems.nre irrelevant to the
long-range danger.

For the man who s worried about winning
the election thia year or next year or the year
after that will more and more have to worry
about winning the voles of men who are mors
and more worried about the garbage piling up
In the sireel, or the increasing scarcity of
basic resources, or whilever.

Could siich & homely wisdem actually be
proof againat the apotalypse? Many will re-
main unpersuaded, for it's true that the
human AWAreness necessary 1o prove Mr.
Meadows® computer wrong and Mr. Weiner
Tight would necessarily result in some great
and strange adjustments in our thought and
‘our behavior.

But that only reflects the final, most easily
overicoked poinl: The strange, these dayx,
may be much more normal and predictable
than the familiar,

+ Let those who doub:
round of postwar apoc.. [uiclsm, which had
to do with puclear dipic; oy, The atockpiling
of thermonuciear weap. s, the advances in
delivery systoms, the widening divergence of
national idealogies—all hese we were tald,
made of the earin deolwniy  dangerous
Place; civilization-deat wur seemed not
only possible but inevita ane day, by de-
sign, accident or the combination ! both.

For surely men could nok see the danger or
change to reduce it.
shortsignled; arms  manufacturers too
Ereedy; peaple in general too concerned with
everyday alfairs to worry aboul ine huge and
horribly cumplicated problems, the drift to-
ward holocaust,

In the End

But In the end the strange won out, Though
its costs were terrible enough, Vietnam was
Acknowedged as & mista.z and a finsco be
fore it could escalate Into the apocalypse. The
slaggering price of prepareidness forced the
Americans and the Russians to come together
in Vienna In serious pursult of arms Hmila-
tions; President Nixon made his improbable
trip to China In an effort to reduce the hide-
ous danger over the long term,

It is true that vislonaries of one sort or an-
other called for these changes long before
they occurred, but it is equally impartant that
they were forced, in the end, by milllons of
People who bagan to feel that Vietnam was
wrong, preparedness expensive and delente
desirable, and often for personaily compelling
‘reasons,

A once hawkish President Nixon did not
de-escalate the Vietnam war and seek arms
limitation and detente because of the words of
visionaries he had once'passionalely debated,
but because of the voies of Americans wor-
ried about thelr draftabie sons and rising
taxes, and markedly unenthusiastic about su-
perpower diplomacy. And though the vision-
aries may still talk, their case for nueclear
apocalypse Is no longer so persunsive,

Such a look to the eariler apocalypticiam is

smenber the firsl |

Poilticians were loo’

B RIS ———

not conclusive of all that much, perhaps. but |

it does leave one with a comforting hin
there seems to be a human tendency to ull-
male common sense when the big lasues of
ll’(.‘lll.l d survival comie Into _.J.@\- sich #
E@eum 'I@H‘“'
!“Ou" ot or a “hﬂr yel, and rea

rn-nmh. pernaps, o make all the differenee




	Cover Page
	DSC_0002
	DSC_0003
	DSC_0004
	DSC_0005
	DSC_0006
	DSC_0007
	DSC_0008
	DSC_0009
	DSC_0010
	DSC_0011
	DSC_0012
	DSC_0013
	DSC_0014
	DSC_0015

