


DRAFT INTRODUCTION

Carroll L.. Wilson

Many of our economic and social "articles of faith" are under scrutiny

as never before. How much does economic growth help the poor? Will inflation

continue to erode our enjoyment of the fruits of economic growth? Are the

material goals and purchaseable status symbols of our high comsumption,

throw away society really worthwhile? If, some day soon, the petroleum

lines to oil-gulping, affluent societies are cut off, will people be forced

to acknowledge that quality of life is not directly related to energy

construction per capita?

Assuming that exponential growth must cease or lead to ecological

disaster, we at M.I.T. decided to investigate envirommentally sustainable

nodes of growth and to conceptualize models for a future steady-state

America. As the world's largest consumer of everything, the United States

seemed the perfect case for study; U.S. citizens, 6% of the world popula-

ction, use up 337 of the worlds energy and a sizeable part of the other

non-renewable resources. American might serve as a model for other countries,

as well as save the global heritage of natural. resources, if she could

achieve a transition to a steady-state.

We wondered what the system of values, life-style, and form of

government in this America: would be like. What lessons could be learned

from study of the history of earlier societies which had remained stable for

long periods of time? Would transition to steady-state be easier in Japan,

where an ethic of group action and loyalty take the place of the American

spirit of individualism? Could the steady-state evolve, or would revolution

be required to effect drastic change?



It had all begun three years ago, in July of 1970, when Professor

Jay W. Forrester of M.I.T. created the World Dynamics’ model of contemporary

society.l Its most important variables were population, capital invest-

ment, natural resource depletion, and pollution. TUtilizing computer extra-

polations of growth rates from 1900 to 2100, Forrester predicted that

resources were depleted, population growth out ran food supply, or pollution

became increasingly dangerous. The message of the book was dramatic:

there are limits to material growth on a finite globe which must be recognized

and lived within if life itself isito be preserved.

One important suggestion of the World Dynamics studies was that,

if the life system were to outgrow the carrying capacity of the earth, a

sharp decline would take place before the system could be readjusted to

a sustainable level. We delay too long before taking remedial action, It

may often be many years before a new technology like nuclear power

utilization, for example, becomes significant. In the United States, nuclear power

furnishes only 17 of our energy after 25 years of effort and the expenditure

of billions of dollars. While nuclear fusion is acclaimed as a means

to practically limitless energy, scientists are as yet unable to control

nuclear fusion in the laboratory. In the absence of acute crises our social

and political machinery is operated slowly and inefficiently, and we plan

no further into the future than five or ten years.

In World Models, combinations of the possible remedial policies

were "tried out" in the hope that one might be found which would lead

to the establishment of a steady-state. One set of policies which seemed

to achieve such a stabilized world system was the following:



Notes on Sustainable Systems

»RY

Carroll L. Wilson

23 September 1973

As more people begin to accept the CoR Assessment of the
World Problematique and the inevitability of limits to growth
on a finite and largely inhabited and utilized planet responsible
thought is turning to Sustainable Systems. Thus far there has
been very little research or writing on this subject, We can
expect rising interest in this subject as greater attention is
piven to possible answers to the Problematique.

For the purpose of this discussion a Sustainable System is
one in dynamic balance on the one hand with the Biosphere and
on the other with the Ethosphere. By System I mean a society--
really a nation state which is the political, decision-making
unit of our times. I regard the pattern of national boundaries
and the nationalistic behaviour of nation states from the
largest to the smallest as one of the most fixed features of
the present world. As such I seek solutions within this pattern
Others believe solutions are possible only by major changes in
this pattern. The fixity of the pattern of 135 national
sovereign states has been greatly fortified by the rules and
structure of the United Nations--a membership organization in
which each member has equal rights and privileges--to speak,
to hold office, to vote, and to be represented in the many
activities and agencies of the United Nations. The obligations
of the U.N. members are weighted according to wealth, but the
rights and privileges are equal for all.

This system fortifies immensely the motivations of
national states not to lose their identity by joining federa-
tions with neighbors, and not to alter their boundaries however
arbitrarily these were drawn, lest they imperil their national
identity and thereby jeopardize their continued recognition and
acceptance as nation states with all the rights and privileges
that go with such status. Nation states may include within
their boundaries many culturally distinct and socially differen-
tiated systems, but there is no indication that fragmentation



into more cohesive and culturally homogenous nation states is
going to occur. Remember Biafra.

States do join in loose regional associations with others
or in meetings with other states holding similar political
views--e.g. the Conference of Non-Aligned States. But these
are of an economic kind such as the European Community or a
military kind such as NATO or the Warsaw Pact, and in no case
does the full national identity of the member state become
obscured. Another feature of the international setting within
which sustainable national systems must be seen is the im-
permeability of national borders to migration. In most of the
world migration of peoples from one nation to another has
ceased, Not since the movement of millions of people after
the separation of India and Pakistan 25 years ago has there
been mass permanent migration, Millions did flee into India
during the recent war which led to the creation of Bangladesh,
but such refugees are expected to return to Bangladesh and most
of them have done so.

The case of Europe is unique--millions of people from
southern Europe have gone to work in France, Switzerland,
Germany and Benelux but very few have been accepted as permanent
residents. The agony of finding nations to accept a few tens
of thousands of educated and skilled Uganda Asians last year
reminds us of the inhospitality of nations to immigrants.

The Biosphere is the total physical/biological environment
in which the System functions. The Ethosphere is the total web
of values, traditions, attitudes, cultural, social, political
and governmental which determines the behaviour of the System.
If the Biosphere sets quantitative constraints on the System,
the Ethosphere comprises the means by which the System develops
a mode which allows it to achieve and to maintain a dynamic
balance with the Biosphere whose constraints are changing.

With this introduction I will state some of the features
of a Systainable System which arise from the constraints of the
Biosphere. These include --

Population stability at a level which can be sustained
in relation to (a) the people-impact on the bio-
sphere and (b) in relation to the availability of
goods and services and (c) the decisions within the



Ethosphere which determine the per capita sharing
of goods and services.
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Renewable resources levels which are on a perpetual
vield basis.

People X Economic Activity levels which do not
axceed the environmental regeneration capacities of
“he Biosphere--land, air, water, wilderness, etc.

Non~-renewable resource useage which maximizes product
lifetime and recovery for reuse,

Energy use systems which maximize renewable fuels
and fuel efficiency and minimize energy demand.

A fixed capital stock in which additions do not
exceed depreciation.

It is important to remember that although a sustainable
system may be a stagnant system it need not be. In fact, a
great variety of activities in a society are compatible with
the constraints set by the Biosphere on a Systainable System.
Most educational, cultural and many recreational activities can
meet the low energy use, low non-renewable resource use, low
environmental impact constraints of the Biosphere. Different
cultures have great differences in the value structures and
traditions which may make easy or difficult a transition to
sustainable system state. The obsession with growth--principally
economic growth--is very recent in many parts of the world. Sets
of values compatible with a sustainable system are within the
experience of many living people.

The Ethosphere of each society will determine how and
whether there exist within it sufficiently powerful motivations
and means of social action to achieve and maintain a sustainable

system, Features which in most societies might work toward
stabilitv include --

a) Broad income distribution and few rich or poor.

b) Wide access to impartial justice, to health services,
and to the opportunity for education.



c) Sufficiently decentralized decision-making to engage
a large fraction of the members of the society yet strong
enough central management of the system to maintain it
in a sustainable mode.

The Ethosphere of societies differ so greatly that genera-
lizations are difficult and hazardous. One of the most durable,
sustainable systems is the African tribal village which may
include (a) and (b) above but not (c).

If a first focus is on sustainable systems which are
nation states what are the relations between such units and the
allowable interdependencies. One of the rising sources of
frustration in achieving or maintaining an acceptable quality
of life in many countries is believed to arise from the grow-
ing urban concentrations of people and rising interdependencies
within states. Meeting the conditions for sustainable systems
may mean reducing such interdependences.

Similarly in the global scene interdependencies have been
rising and have been considered an unqualified good. Yet it
is probably true that there are explicit limits to the de-
pendency of a system on external relations if it is to achieve
and maintain a sustainable mode. Part of the study of this
whole field will surely be the scale, nature and degree of
dependence of such external relations in terms of the dynamics
of sustainable modes for a single society.

In these notes I have identified only a few topics in an
immensely complex puzzle. I believe it is important that as
we probe ever deeper into these questions we keep an open mind
on the issues of interdependence whether within a society
trying to achieve and maintain a sustainable mode or in the
global scene of many societies.

During a seminar at M.I.T. in 1972-73 we examined some of
these questions in relation to the United States as we sought to
visualize a sustainable system. Many of the insights reported
in these notes come from discussions in the seminar and papers
written by the participants. We are encouraged to believe that
a book bringing together our papers and those by others which
we found most useful would meet a need. Attached to these notes
is the Table of Contents of that book with a brief statement
identifying each paper. We hope that the book will be pub-
lished early in 1974,



The seminar is continuing in 1973-74 and one of its
activities will be to assist the Committee of the United States
Congress which will be holding hearings on Growth and Its
Implications.
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some suggestions as to people that we might contact for more extended
hearings later in the fall. We will do all this fairly soon.

If we can use you, I can assure you that your help will not only be
useful, 1t will be essential if we are to come out of this with the kind
of output that I think we can produce and that you have, in fact been
demanding that we do.

Thatisall T have.
Mr. Dinero. Mr, Mills?
Mr. Mriis. Nothing else:
Mr. DixgeLL. Gentlemen, the Chair thanks you for your patience.

your attendance, and for your very helpful testimony.
The Chair does reiterate the request made by our counsel, Mr. Potter.
The Chair does advise that we will keep the record open for a rea-

sonable period during which it is.the hope and the intention of the
Chair that each of you and that other interested citizens should have
an opportunity to make submissions and suggestions with regard to
the contents of the hearings today and also with regard to the future
activities of this committee in this area as may be appropriate.

The Chair does advise that we would very much look to each of you
because of your high expertise in this arca to give us your counsel as
to further activities by this committee in this area.

The Chair is, as you know, much apprehensive of the failure to
ignore the problems of growth, the bounds of growth, and so forth.

In the past weeks, the committee staff has prepared a series of ques-
tions dealing with a number of growth-oriented issues. Last week. a
revised version of this request was maited to each of today’s panelists,
and we are asking them to review this and to suggest wavs in which
these questions may be best explored. Without objection, this material
will be included in the record at this point.

[The document follows:]

RELEVANT GROWTH ISSUES

Prophets of catastrophe, their critics and basic governmental issues
Limits to growth;
International issues, including development of third world;
National issues; and
State and local issues, including inner-city problems.

Basic parameters of growth and technical considerations
Population increase;
Economic growth;
Resource scarcity;
Environmental pollution;
Land use; and .
Adjustment mechanisins: market system aud the “technelogical fix.

Outlook for Government action
Treatment of growth issues by executive branch; and } o
Implications of growth for Congress and for the committee.

Limits 10 GROWTH

What are the constraints to growth on a worldwide scale? What are the costs
of continued growth, and what are the costs of constrained growth? What are
the short- and long-term implications of present growth trends and of constrained
growth?
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DISCUSSION

The publication of Limits to Growth by the Club of Rome and the publica.
tion of “Blueprint for Survival” in Great Britain reopened the debate on the
degree to which economic growth and population increase are sustainable given
the limitations of finite resource availability and finite capacity of the biosphere
to dispense pollution. Both documents point toward catastrophe if growth is not
limited soon.

Critics of these antigrowth spokesmen question the assumptions upon whict
the predictions of doom are based and point to the history of unrealized eschato
logical predictions as well as to the weakness of the predictive models themselves.
Critics point to technological advances and the market system as factors making
ndjustment to changing resource availabilities less difficult.

The issues raised both by the prophets and their critics are worthy of atten
tion because of their implications for public policy at all levels of government

ISSUES FR CONSIDERATION

(1) What is to be included under the rubric “growth”? Economic productivity”
population? technological capability standards of living?

(2) To what extent is growth sensitive to public policy changes?
(3) Assuming that the earth has finite capacities, what happens as the limits

of those capacities are approached? Does precipitous decline result—as th
authors of “Limits” assume—or will there be smooth, gradual adaptation of
social systems? (Sce discussion of market mechanisms and technologic advance.)

(4) Are the problems described by “Limits” real and pressing, and if so what i:
the degree of their immediacy? Co

INTERNATIONAL ISSUES

Economic growth, population groxth, and the issues which surround them are
of critical importance to both developed and underdeveloped nations. Attitudes
toward growth and toward the relative demand for resources among the devel
oped and underdeveloped nations differ considerably. What are the implications
of growth patterns around the world for U.S. policy?

TISCUSSION

Tor years growth, especially economic growth, has been the aim of most nations
of the world. Only recently has it teen seriously questioned. Developed nation:
aimed at growth to maintain or mise their already relatively high standard:
of living, and underdeveloped nations aimed at growth in order to survive
Booming increases in population, especially in the underdeveloped nations of
the Third World, continue to reinforce the need for economic growth.

As world resources become more heavily burdened, the differences in demands
placed on resources by the different nations will raise the already visible question
of equity. Are some nations placing unjustitiably high demands on resources a!
the expense of others?

ISSUES SOR CONSIDERATION

(1) Do developing nations haveany choice other than seeking to increase their
rates of growth?

(2) Are developing nations receiving fair prices for their raw materials?
(3) What are the international ianplications of increasing demands for energy

Is the current U.S, energy problemstrictly a national problem?
(4) What are the implications of multinational corporations on worldwids

rates of growth ax well as on growth rate differentinls among the nations?
(5) What international organizations have studied and made recommendations

on growth problems? What have their findings and recommendations been, am
what are the implications of their work for U.S. policy?

(6) What is the status of international cooperation to deal with pollutior

problems?
(7) What are the implications of international growth problems for U.S. no

{ional defense and security?
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NATIONAL ISsTEs

Is a national growth policy for the United States desirable, and what is
involved in the formulation of such a policy? What should be the content of
such a policy and how it could be implemented ?

DISCUSSION

For a number of years writers from a variety of fields have been calling for
the development of a national policy on growth. These calls have been made
in several different contexts. Some have been aimed at economic growth, some at
urban and some at population growth. Calls Tor a growth policy have retlected
attitudes for and against growth, or they have called for more rational accom-
modation of growth.

Early on there were calls for growth into the western lands. Later there were
alls for policy to increase the rate of national economic growth. to stimulate
growth in the depressed regions of the country. During the late sixties there
developed calls for a national urban growth mlicy—calls whieh eventually
resulted in the Urban Growth and New Community Developnient Act of 1070
(title VII of the 1970 HUD act). More recently there have been calls for na-
ional policy to constrain economic.growth and population increase in order to
conserve scarce natural resources and to pretect the environment.

The development of national growth policy has implications at all levels of
government and for a variety of interests.

ISSUES FOR CONSIDERATION

(1) What should a national growth policy seck to achieve, how should it be
formulated, and who should play Key roles in the formulation ?

(2) What impact could we expect a national growth policy or the lack of a
national growth policy to have? What implementation mechanisms exist?

(3) What are the implications of plausible slternate growth policies for
rade deficits, economic stability, full employment, industrial planning, tax
policies, population increase and migration. environmental protection and re-
source planning, urban development patterns?

(4) How are I'ederal policies affecting growth at present? How can changes
In these policies be expected to affect growth in the future?

(5) ow will environmental legislation such as air and water bills probably
affect growth?

(6) What are appropriate congressional resporses to calls for the develop-
ment of a national growth policy?

STATE AND LOCAL Issurs

How are State and local governments and interests related to national growth
Issues? To what extent should national poliex Lie an aggregation of state and
local (“bottom-up”) policy—as opposed to a centrally determined (top-down)
policy?

DISCUSSION

Whether growth policy is to be left in the hands of State and local govern-
ments or dominated by the Federal Government is a major question. (At least
one bill was introduced in the 92d Congress to estaliish a federal agency charved
with national growth policy planning, and national land use poliey bills, which
have major growth implications. received extensive consideration during the
92d Congress. Several bills have also been introduced during the 93d Congress),
The answer to the question will be determined in large measure by intercovern-
mental structures established both by the Constitution and by practice. Political
Pressures at the various levels of the federal system will also in'tuence the out-
“ome of the question—even if it happens that the question is left unanswered,

Some efforts are being made now to implement State and loeal growth policy
decisions, Oregon, for example, has shown interest in limiting its population
Krowth and a number of localities around the country have curtailed some forms
“lL new construetion in order to limit growth. Some of hese local decisions have
heen the result of conscious growth-limitation polices, and others have been in
response to the overburdening of public facilities Such as sewage plants. In some

35-852 O .
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cases growth limitation policies have been labeled subterfuges to avoid the con-
struction of low-and moderate-income housing in local jurisdictions.

On the other hand, many jurisdictions resist thie notion of growth limitations
because of business or tax considerations or Lecause of being economically de

pressed for one reason or another.

ISSUES FOR CONSIDERATION

(1) What is the difference between orderly and disorderly growth, and to
what extent is such growth a State or local policy concern?

(2) How docs Federal activity influence growth at the State and local levels?
(3) How would erowth policy be related to local and State fiscal affairs and

to the fiscal disparities among jurisdictions within metropolitan areas?
(4) Can or should a national growth policy address itself to local urban con-

ditions such as central city decline, renewal, housing problems, poverty and the

like?
(5) Is governance at the metropolitan level important in the formulation of

implementation of growth policy? What kinds of environmental considerations
can or ought to be delt with at the metropolitan level? What is the role of State

governments in metropolitan area affairs?
(6) How can growth decisions at the State and local level he expected to im-

pact resource use (including land use), and pollution generation? Is there @
federal interest which is affected by these state and local decisions?

(7) How do state and local growth decisions influence land, marine, and fresh
water wildlife habitats, and to what degree is there a Federal interest in the
protection of these habitats? How ean federal growth policy intluence these
state and local decisions? ’

Por ULATION

The growth of population is a key clement in any consideration of national
growth policy. What are the prospects for population in the United States and
on a worldwide basis, and how can we expect population levels and rates of

growth to be sensitive to public policy?

DISCUSSION

Rates of population increase differ among and within nations and have varying
implications for nations and for subnational groups. The patterns of population
change—changing levels. changing rates, changing age distributions, changing
mortality rates and birth rates, changing patterns of geographic distribution—
all have economic and social implications.

Population growth is effected by a variety of conditions, including the tech
nological, demographic, sociological and the ideological. The degree to whicl
it is sensitive to public policy isnot clear.

In order to understand the implications of population growth for public policy
decisions, it is important to clarify the relationships among population growth

and other growth variables.

ISSUES FOR CONSIDERATION

(1) What are the implications of «lalilized population erowth for the health
of business in the United States?

(2) Through what mechanisms is polintion a function of population?
(3) What is the theory of “derma dic transition’ and how dees it apply

to current world and U.S. conditions? What are the implications of demographic
rransition theory for the prediction: contnined in Limits ard Blueprint?

(4) What are the growth policy implications of the nindings and recommenda
tions of the population commissions?

(5) What are the fipplications of popmlation prowth for and use and the pat
tern of urbanization in the United Sogtes”

Rcoxoviie GROWTH

Environmentalists and those worried about the rate of resource consumplior
are calling for restraints on nations! and world eoononic greowth, To what extent
is national and world economic well nei dependent on gros thoaond what are the
implications of constrained and Unheonsicained growth in ceonomic productivity”
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PISCUSSION

Economic growth is seen as a key variable in the maintenance of standards of
living, quality of life, and the like. It is seen as both a good and a bad variable,
depending on the point of view of the evaluator. Since it is seen as a variable
that determines our future in many regards, and since itis a widespread belief
that economic growth is sensitive to changes in public policy, it is the source of

political as well as technical controversy.
ISSUES FOR CONSIDERATION

(1) What is economic growth, how is it measured. and who benefits from it?
(2) What are the costs, both tangible and intangible, of economic growth?
(3) To what extent is national and world economic well-being determined bY

rrowth rates?(4) Is economic growth sensitive to public policy?If so, how?
(5) What are the implications of constrained economic growth for the United

States, for other developed countries and for underdeveloped countries? Is con-
tinued growth good for everyone? 1s constrained growth good for evervone?

(6) To what extent does improved pollution control require the wealth derived

from continued economic growth? .(7) To what extent does national security (military capacity) depend on

aconomic growth?(8) What is the role of agricultural and rural development in economic
growth? What are the environmental problems united with such development?

RESOURCE SCARCITY

Resource gearcity is a key consideration in predictions of future world and
national catastrophe. What is the outlook for resource availability and what
are appropriate public policy responses to problems of scarcity?

DISCUSSION

The model builders whose work foretclls disaster in the not-too-distant
future have been criticized because of their treatment of resource searcity. Al-
though the finite nature of the earth is generally acknowledged, critics of the
prophets assert that although resources will be in increasingly short supply,
adjustment mechanisms by which society. adapts to changing conditions—the
market and technological development—will lead to the availability of additional
reserves, to substitution among resources and to reuse of many materials.

In spite of (or, more accurately, because of) the controversy over whether these
adaptation mechanisms will be adequate to avoid catastrophe or at least to sig-
nificantly delay it, the degree to which resguarce cearcity is a problem now and for

(uture generations requires additional clarfication.
ISSUES FOR COXNSIDIRATION

(1) Among resource experts how much Fariznce exists on the degree to which
both energy and nonenergy resource gearcity will lead to national and world

crises?(2) Will changing consumption patterns affect the onset of a resource crisis

in any significant way?(3) Yow do present governmental Prograes and policies affect the use and

reuse of resources?(4) What are {he pollution effects of using snereasingly lower-grade raw
materials? What are the energy requiremen’s for drawing upon these lower
grade materials? Are we asking for a more Severe thermal pollution problem by

using such resources? ENVIRONMENTAL 1’0LLUTION
Pollution can take many forms, and its {fects can be both short and long-term.

In many, perhaps most, respects, potluticia juvolves the derrmdation of @ coin-
In many HS eone es envirormer. To what extent ic it reasonable
to develop aggregate policies {for dealing ¥ ith - pollution,” and how are the costs

and benefits of such an approach tobe eral?
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DISCUSSION

As a phenomenon, pollution has been with us for a very long time. It will be
with us into the foreseeable future. The nations which are known as “developed”
are beginning to spend considerable sums of money and amounts of time in an
effort to cope with the problem: those known variously as “underdeveloped,”
“less developed,” or “never to be developed” have been less so, although there is
evidence that concern is rising here as well.

The “Limits to Growth,” in its analysis of this variable, concentrated upon
the long-term persistent pollutants, such as DDT and radioisotopes. It is als
true that short-term pollutants can be hizhly toxic in their impact, although less
globally significant at least on the first systems affected. Where do the real dan.
gers exist, and how do we construct decisionmaking systems for dealing with
these?

ISSUES FOR CONSIDERATION

(1) How do we assign priorities for the control of pollutants? By measurable
dollar cost? By less measurable “gocial cost”? By ease of control? Or by source
mixture of these?

(2) Who ought to make the decision ts control or not control these pollutants’
(3) Who is or ought to be charged with monitoring the flow of pollutants on

a global scale? How much budget sheuld be assigned to this? How urgent is this

duty.
(4) Has our dependence on this Earth's life support system ever been ade-

quately described? Has the fragility of critical elements of that system been
adequately assessed? Where do we find the biological limits to growth?

(5) At what point does a single polluiant—such as heat—Dbecome a significant
concern?

(6) To what extent can we adjust to increasing levels of pollution? How long
will it take and what increased levels of mortality must we accept in conse-

quence?
(7) In what respects is the classical assumption of the “pollution threshold’

still realistic? .
LAKE USE

Feonomic growth and population grovth have strong land use impacts. Public
policy influences land use in many dire:t and indirect ways, and the pattern of
land use, in turn, has implications for local, regional, and national economies,
for the environment, for the use of risources, and for the welfare of future

generations.
DISCUSSION

Many environmental, energy, and eccnomic problems are related to how land
is used—to the spatial distribution of «-onomic activity and settlement clusters.
To some extent, other social problems have land use dimensions as well. As
economic output increases and popul: tion expands, the demand for land in-
creases as well; and land use becomes major element of national policy. This
witnessed by the congressional attentin given to land use in bills before the
02a Congress. The Senate, for example passed a National Land Use Policy Act.
and a Housing and Urban Developmnt Act, with a land use clement during
1972. Land use bills were also considered in the Mouse as well.

ISSUES FOR (DNSIDERATION

(1) How is land use related to ecnromice growth, to environmental protection
and to energy generation, distribution, tad consumption?

(2) Do current patterns of urban zation threaten unnecessarily our land
marine, and fresh water wildlife?

(3) Xow can the competition for land between agricultural and nonagri-
cultural uses be described? Is this mn appropriate matter for public policy

attention?
(4) How does current or recently wroposed Federal poliey influence or pro

pose to influence land use? What are ‘he growth implications? What are likely
environmental impacts?

(5) What is the appropriate role fr each of the various levels of Govern
ment in the federal system in land se planning and confrol? What are the
nredominant attitudes towards land :se planning and control?
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(6) What are the principal paradigms of land use and economic development
(e.g., growth poles) and what are their policy implications?

(7) What mechanisms exist for implementing land use policy? What is the
Federal interest in these mechanisms?

MARKET MECHANISMS FOR ADJUSTMENT TO CHANGING PATTERNS OF ScARrCITY

How can the mechanisms of the marketplace help society adjust to declining
available supplies of resources, stimulate substitution among resources, and
encourage the development and application of technologies to problems of re-
source scarcities and of pollution control?

PISCUBSIGN

The critics of “Limits” and similar documents have pointed out that one of
the major weaknesses of the model is that it does not reflect the existence of
adjustment mechanisms which would prevent or at least mitigate or postpone
the crisis which is predicted. The markel is part of this set of adjustment
mechanisms, since the use of scarce resources in production is a function of price,
which fluctuates in the marketplace as supply and demand interact. This mech-
anism will have a number of effects. The first is that as price increases, new
reserves of resources can become available. The second is that as price increases,
substitution among various resources will occur. The third is that for many
products, as price increases, the growth of aggregate demand will be restrained
Other effects could be pointed out. These argunients do not allow us to cast
aside or to ignore the finite nature of the Earth, but they are considerations
that were not included in the formulation ef the “Limits” model and they may
suggest that the future problem will not be of the catastrophic nature the
model builders predict.

ISSUES FOR CONSIDERATION

(1) To what extent can these market mechanisms be relied upon to allocate
resources and to buffer future generations from the rapid decline depicted by
limits and blueprint? .

(2) What are the limitations of the marketplace? What additional incentives
and restraints would be required to supplement the price system in order to
influence the use and reuse of resources and to influence the gencration of

pollutants?
(3) How can the marketplace influence research and development efforts

aimed at expanding the usability and reusability of resources and at pollution
control?

(4) What would be the impact of price é~termination by cartels on the ability
of the market to adjust consumption as physical limits are approached.

TECHNOLOGY AS AN ADJUSTMENT MECHANISM

To what extent can we rely on technological advances to ease the problems of
scarcity and pollution and to buffer world economic and social systems against
rapid decline when growth limits are approcched or reached?

What are the implications of technologic differentials among nations?

DISCUSSION

The critics of the movement to limit groxth assert that technology is growing
expotentially, just as are population and peonomie production, and that many
of the dangers of growth—those associated with resource exhaustion and environ-
mental pollution—will be mitigated by continued technological development.
Others assert that this is not the case, that there are “certain kinds of pollution
that cannot be avoided, short of the most far-reaching changes in our industrial
technology, and one kind (thermal pollution) that cannot be avoided by any
known or imagined technology.” (Kaysen) Defenders of the limits notion point
to the basic finite nature of the earth ane to the inevitability of exhaustion in
spite of technological advances that allow further exploitation of resources and
reuse of resources.

ISSUES FOR CONSIDERATION

(1) What is the state of the art and {ls foreseeable development of technol
gies for expanding our ability to draw ¥pon resource reserves?

(2) To what extent can technological methods increase food supplies?
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(3) What are the costs of these technologies and how can costs be expected
to change over the coming decades?

(4) What are the pollution propensities of these technologies?
(5) What is the state of the art and the foresecable development of technologies

for avoiding or removing pollutants? What are the costs?
(6) How will new technologies affect energy needs and capacities to produce

that energy? How can technology affect the polluting outputs of energy produc:
tion? Is the thermal pollution problem as serious as some would have us believe?

(7) To what extent are new technologies—or existing technologies—applicable
to developing countries, and can their need for growth to meet immediate prob:
lems be helped by these technologies? Czn they bear the costs of these technolo
gies? Can technology help to alter the distribution of wealth and income among
nations?

(8) To what extent must there be continued investment in research and
development to realize future technological potentials? Do current Research and
Development priorities reflect future needs with regard to resource utilization
and pollution control?

ExECUTIVE BRANCH TREATMENT OF GROWTH IsSUES

How is the exccutive branch currently organized to deal with growth issues
and what actions has tbe administrativn taken toward the development of @

national growth policy?
DISCUASION

In 1970 the Congress required that a national urban growth policy be devel
oped and that a unit of the President's Domestic Council submit a report on
national urban growth to the Congress in every even-numbered year beginning
with 1972. The President's 1972 report cchoed the widespread conviction that
urban growth is a special aspect of mor broadly defined growth. Other aspects
of growth are properly the subject of ciergy policy, population policy, land-use
policy, materials policy, rural development policy, and the like—just as is urhan
growth policy. A national growth polity can be seen as a composite of these
narrowly defined policies or perhaps is the umbrella under which they are
gathered and interrclated.

The executive branch must necessarily play an important role in the develop-
ment or a national growth policy, if orn is to he developed, and it has in fact
taken steps to develop an improved utlerstanding of growth policy issues—in
spite of the impressions to be gained {row the 1072 growth report. The President’
domestic adviser John D. Ehrlichman iccned a memorandum to a number of
executive agencies asking them to respend by July 20, 1972, to an extensive list
of questions regarding the formulation =f national growth policy.

The nature of Executive efforts tow: +1 the formulation of a national growth
policy—or toward the decision of whetdier or not to formulate such a poliey—
may be of interest to the committee in order to assess the degree to which
growth policy may affect the matters ¢ er which the committee has jurisdiction.

ISSUES FOR +ONSIDERATION

(1) Mow is the pattern of national :rowth being affected by the management
of existing Federal programs, especinhic with regard to energy, population, land
use, urban and metropolitan developnent, materials, air and water resources”

(2) How is the executive branch ormnized to teal with growth issues?
(3) From a substantive point ef vi-w, whit decisions have heen mide with

regard to national growth policy? Tov were the decisions related to information
provided in response to the Bhrlickman memorandum 1 )

(4) Tlow can the Nation's present ;oowth policy be characterized?
(5) From the administration’ poiti of view, where ds growth sensitive te

Federal, State, or local public poliey?
Afr. Drvarnn. The Chair sain does reiterate my personal thanks

to each of vou, the thanks of the comnuttee and the appreciation for
voor invaluable assistance tows tajay.
| here is no further busines: to come before the committee, the

Hee will stand adjourned nil the call of the Char.
, heveupon, at 4:05 p.n. ihe heommittes adjourned to reconvene

sieel to the call of the Chau |



MEMORANDUM

TO: Members of Seminar 15,964

FROM: Carroll L. Wilson

DATE : September 24, 1973

RE : Proposed Strategy Choices and Schedule for Term

September 27

Dctober 4

Jcetober 11

October 18

October 23

November 1

November 8

November 15

Assigmment of reading "classics" of steady-state literature
keeping im mind the following questions: why we should
liscuss the issues of growth and sustainability; how do
we define sustainability, goals for sustainability, criteria
oy which we measure progress towards goals, and policies to
undertake to meet goals.

Professor Wilson's lecture and seminar discussion of the
independence/interdependence of nation states and how
international politics effect strategies for establishing
sustainable growth.

Discussion of the ''classics" and assignment of a paper on
your vision of the steady-state in a hypothetical situation--
when your grandchild who is 2 years old at present will
#ill be as old as vour are now.

The "grandchild paper" is due. Discussion of everyone's
paper.

Continuation of discussion of the ''grandchild papers"

Discussion of strategies for sustainable society from the
holistic, systemic approach.

Discussion of strategies for sustainable society from the
policy-oriented approach.

Hand in a written statement of a term paper topic and a

paragraph explanation.

List of "Classics" obtainable from the COOP *

* Only One Earth by Rene Dubos

* The Closing Circle by Barry Commoner

*LimitstoGrowthbyD.Meadows,et.al

* Towards a Steady-State

Economy by Herman Daly

"A Blueprint for SurvivalinTheEcologist, Jan. 1972

* Models of Doom Ed. by

Cole, et al



15.963

STRATEGIES FOR SUSTAINABLE GROWTH

LITERATURE

Almost no publication deals specifically with the possible strategies for

sustainable growih .But various philosophies, ideas and background data of

interest for the devzlopment of such a strategy may be found in the wealth

of recent publications related to the environmental issue. This list hds

been compiled in order to help in the search for answers of specific pro-

blems which may arise during the course. The title:listed should cover most

of the existing books and articles of interest to our problems.

A short summary has been included where I have read the book already, so

you may judge if its worthwile getting it from the library.

All books available at the Dewey Library are listed with their call-

number.

The remark 'coop' means that the book is available at the coop of MIT.

If you need further assistance or references for other books on the environ-

mental issue, you may call Jan-Olaf Willums x 37828 . (54-1418)

A catalogue with the relevant new articles in various journals has been set

up bv Toni Picardi . Building 48-212 x 31545.

jow Sept 72
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5.

7.

8.

9.

10.

11

12.

13.

14.

15.
16.

17.

General Literature on the Need for a New Approach

General Environmental Problems r®lated to a New Growth

Economics

Politics

International Relations

Environmental Quality

Conservation

Urban Aspects

Population Problems

Social Problems - Social Ethic

Land: -Ethic

Philosophy

Educatio® of Mankind

Forecasting

Resources

Law

[nterdisciplinary approach

page 2

page 4

page 5

page 9

page 10

page 10

page 11

page 12

page 13

page 14

page 15

page 16

page 19

page 20

page 21

page 22

page 22



L. GENERAL LITERATURE ON THE NEED FOR A NEW APPROACH

BRUBAKER , Sterling

CALDWELL , Lynton

CARR , Donald

Chase Manhattan Bank

COMMONER , Barry

COMMONER , Barry

DASMANN » Raymond

EISLEY . Loren

EWALD , William

EWALD , William

FABUN » Don

HELFRICH , Harold

HENSHAW , Paul

HIGBEE .» Edwards

NICHOLSON , Max

To Live on Earth

Baltimore, John Hopkins 1972

In Defense of Earth
Bloomington, Indiana U Pr. 1972

The Breath of Life

New York Norton &amp; Co 1965

Improving the Quality of Life
New York 1972

Science and Survival

New York Ballantine 1963

The Closing Circle
New York Knopf 1971 CO°F

‘The Last Horizon

University of Toronto Pr. 1968

The Unexpected Universe
New York Harcourt 19¢€4

Environment and Change:The Next 50 Years
Bloomington Indiana U Pr. 1968

Environment for Man :The Next 50 Years

Bloomington Indiana U Pr. 1967

The Dynamics of Change
Englewood Prentice Hall 1970

Agenda for Survival: The Environmer.tal Crisis
New Haven Yale U. Pr. 1970

This Side of Yesterday: Extinction or Utopia
New York Wiley 1971

A Question of Priorities
New York Morrow 1970

The Environmetal Revolution-A Guide for the New
Masters of the earth

London Hodder 1970



PRAT , , Henry

REICH ,Charles

STEVENS , Mary Otis

STILL , Henry

STILL , Henry

WARNER , Aaron

The ECOLOGIST

Métamorphose Explosive de 1 "Humanité
Paris Soc .Enseign.Sup. 1961

The Greening of America
New York Bantam 1970 coop

A book about the present situation in the US
and the coming (or existing) revolution against man:
of the value which Technology has thrust upon us.
The question is,can we develop a new Conscious-
ness that places the Individual and Humanistic
Values above the machine? Critizied as being too
simplistic,misleading and presumptuous. In general
synthesis of contemporary ideas.

World of Variation

New York Braziller 1070

Man : The next 30 years
New York Hawthorn 1968

Will the Human Race Survive?
New York Hawthorn 1966

The Environment of Change

A BLUEPRINT FOR SURVIVAL

The Ecologist Vol 2 No 1 1972

A very interesting paper, similar to Limits td
Growth. From the Introduction :"The principal
defect of the industrial way of life with its ethos
of expansion is that it is not sustainable.Its ter-
mination 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 man-
kind. We can be certain,however, that sooner or later
it will end and that it will do so in one of two

ways:either against our will..., or 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.'" Everyone
in our group should try to get a copy of this Englitsl
approach to the problem of limited growth.



2. GENERAL ENVIRONMENTAL PROBLEMS WITH RELATION TO A NEW GROWTH SYSTEM

JOHNSON , Cecil

JOHNSON , Huey

OVE , Glen

MATTEWS , William

MATTEWS , William

Mc HALE , John

MEADOWS , Dennis

ODUM ’ , Howard

HARDIN , Garrett

HARTE John

PRINGLE , Laurence

RATTRAY TAYLOR , Gordon

SMITHONIAN ANNUAL IT

Eco-Crisis
New York Wiley 1970

No Deposit — No Return : Man and His Envir.
A View toward Survival

Reading ,Mass Addison-W. 1970

Ecological Crisis
New York Harcourt 197C

Man's Impact on Climate
Cambridge MIT Press 1971 coor

Man's Impact on Terrestrial and Ocean Ecosystems
Cambridge MIT Press 1971

coop
Both books May serve well as scientific refe-
rence material of the various effects of pol-
lution and consumption an the environment.

The Future of the Future

New York Braziller 1970

The Limits To Growth
New York Universe 1972 coor

Environment, Power and Society
New York Wileay 1971

Nature and Mans Fate

New York New Amer .Libx 1959

Patient Earth
New York Holt 1971

Ecology-Science for Survival
New York MacMillan 1971

Le Jugement Dernier
Paris Calmann 1970

The Fitness of Man's Environment
Washington  Smfithson.Inst 1968



SNYDER , Gary

THORPE «Ww "I.

THOMAS , William

TOKYO METROPOLITAN GOV.

TUNNARD s Christopher

WEISBERG , Barry

Earth House Hb1ld
New York New Direct. 1957

Biology and the Nature of Man
London Oxford U Pr. 1962

Mans Role in Changing the Face of the Earth
Chicago U.Chicago Pr 1956

An Urgent Appeal for Reform
Tokyo Metr. Gov.Pre 1971

Man-Made America :Chaos or Control?
New Haven Yale U Press 1963

Beyond Repair
Beacon Press 1971

3. ECONOMICS

JDL , D.A.L.

BARDHAM , Pranab

BARNETT ,Harold

GALBRAIGHT, J.Kenneth

Economic Thinking and Pollution Problems
Toronto U.Toronto Pr. 1972

Equilibrium Growth in a Model with Economic
Obsolence of Machines.

MIT HB 31.M 415. no 17

An econometric model investigating a steady
state growth equilibrium. The Douglas-Cobb
equation is applied to this special caes, where
machines embody the technology. The model is very
theoretical and only interesting for students of
economics— no 'general philosophy’.

Scarcity and Growth
Baltimore John Hopkins P1963

The Affluent Society
Boston Houghton M 1969 coop



HOEDL » Erich

I.CA4
-

KNEESE , A.V

KRUTELLA , John

MERA ,» Koichi

A New View on Econ.Aspects of Pollution
in : New Approaches in Air Pollution "®€search
Willums Ed. Basel BirkhHuser 1973

Traditional economic theory is inadequate for the
solution of environmental problems.If env.policy
follows economic theory, pollution will be repaired
instead of prevented.The shifting from economic
theory to political economy allows the integra-
tion of economics and technology and thus the co-
operation between natural sciences and social scienc
A short, but still quite theoretical paper

Equilibre, Structure et Developpement
Archive de 1'ISEA Paris Minard 1970

Economics and the Environment

A materials balance approach
John Hopkins 1970
Dewey HC.110.E 5. K 68

Some Environmental Effects of Economic Development
in : Americas Changing Environment
Revelle Ed.. .Boston Beacon Press 1970

Dewey HC 1lo.E 5.A 512 197¢(
Modern Economic research has established that heads
of households are motivated by a desire not only to
gain satisfaction from consumption but to leave an
estate.An estate may be left either as privat goods
or as public goods. An aesthetically attractive,
scientifically valuable natural endowment of appreci
ating future value may be an efficient way for the
bulk of the populations to leave its heirs an estate
of maximum value. This is unlikely to octur if we
rely solely on the operation of the privat market..

TowardGlobal Equilibrium
Wright-Allen Press 1972

An Equilibrium Model of Regional Growth
The Case of The United States.

Cambridge Harvard RUE Progr. 1970
Dewey HT 390.H 339 no 62

Two main questions are answered in this article of
the Harvard program on Regional and Urban Economics:
1) What makes growht rates vary among different

regions ?
2) Is it possible to change the growth rate of a reg.

region by a policy decision at the regional level!
The paper (45 pages) is an applied economic study.



MORISHIMA , Michio Equilibrium, Stability and Growth
Oxford U.of Oxford Pr. 1964
Dewey HB.71.M 861

Leontief's Input-Output model is applied to
equilibrium and dynamic changes.
Chapter 2.2,: Semiglobal Stability of Equilibrium
Chapter 2.3.: Global Stability of Equilibrium
Two interesting approaches, but unfortunately only
in purely theoretical equations - no general con-
clusion is derived from the results.
Chapter 4. : An Alternative System : The promising
title deals only with equilibrium prices .

NURSKE » Ragnar Equilibrium and Growth in the World Economy
Cambridge Harvard UP 1961
Dewey HB.33 N 974

Chapter lo : Balanced and unbalanced Growth.
Discussion in regard to twc nations with various
specialization : The dominant idea is still the
long range plan of 'maximum growth possible’.

Chapter 11 : Contrasting trends in 19th and 20th
century world trade " Discussion of trade as an
'engine to growth’

PATTERSON , Robert

TELLER , Azriel

The Art of the Impossible
in : Americas Changing Environment
Revelle Ed. Boston Beacon Press 1970 coop

Dewey HC 110.E 5.A 512

The problem of who has to decide which economiu
policy for the changing environment is the best, is
discussed. Some few interesting remarks on the _

decision power distribution and the usefulness of
polls to establish the 'will of the public' are in-
cluded, but the article is too superficial and
generalized.(14pages)

Economic Rationale and Reality in Air Poll.Abatemant
in : Americas Changing Environment
Revelle Ed. Boston Beacon Press 1970 coop

Dewev HC 110.E 5.A 512

Short article (14 pages’) discussing the best
means to establish optimal environmental policies.
' the ecomomic rationale' .

Each project (city etc.) is completely different and
needs a different approach.
Not many new ideas for a society of the future with

sustainable growth.



TINBERGEN , J.

NEINER M

WOLLMAN , Nathaniel

Toward a Balanced International Growth
H.C.Bos Ed. - - 1969

Dewey HD 82.T 737

The Dynamics of Growth
New York Basic Books 1966

The New Economics of Resources

in : Americas Changing Environment
Revelle Ed. Boston Beacon Press 1970 ©°°P

Dewey HC 1llo.E 5 a 512

"The most likely effect of a decision to upgrade the
physical environment is a change in pattern of goods
and service produced, with no change in GNP-at least
in the short run.If we are faced with economic root-

lessness and lack of purpose as a result of the tech
nological destruction of the psychic importance of
work, expenditures on envirenmental improvement that
are economically justified on a long-term basis may
be much greater than appear appropriate on the sur-
face.Recreational experiences may have to provide
a psychic substitute for work: such need may justifw
much larger expenditures on the natural environment
than anyone today believes reasonable."



4. POLITICS

SDWALD , William

KOSTELANTES Richard

KNEESE , Allen

S1ESSER , Malcom

TUNNARD » Christopher
SUSHKAREV , Boris

OPHULS , William

WILDAVSKY , Nathaniel

Environment and Policy : the next 50 years
London Indiana Univ.P 1968

Beyond Left and Right
New York Morrow

Managing the Environment
New York Praeger 1971

The Politics of Environment
London Gorge Allen 1972

Man-Made America : Chaos or Control ?

New Haven Ballantine 1963

Leviathan or Oblivion

New Haven Yale Univ. (not publ.)

A widely-acclaimed essay by Garrett Hardin
is compared to the thoughts of Thomas Hobbes.
Both found that uncontrolled population growth and
many other serious environmental problems could be
analyzed in terms of "the tragedy of commons': Men
seek to maximize their gain. In the absence of con-
trol, they are driven by rational calculations of
self-interest to over-xploir or abuse the commons.
Thus freedom in a commons brings ruin to all.Hobbes

found that the only solution to the tragedy of the
commons was autocratic rule. Ophuls points out that
it is time to discredit the Enlightenment myth that
all things are possible for man.The commons: is mot
infinite, and men must accept less than they want.
Because of the tragedy of the commons,environmental
problems cannot be solved by cooperation between ind
vidual souvereignstates in a world of scarcity.We
shall sooner or later be forced to choose Leviathar

(Hobbes' autocratic ruled society) over oblivion.

Aesthetic Power or the Triumph of the Sensitive
Minority over the Vulgar Mass
in : Americas Changing Environment
Ed : Revelle Boston Beacon Press 1970

Dewey HC 110. 5. A 512 1970



SZ. INTERNATIONAL RELATIONS

CLAWSON . Marion

COUNCIL on ENVIRONMENTAL

QUALITY

Natural Resources and International Development
Essays from the 5th Annual Resources for the
Future Forum John Hopkins 1964

International Aspects of Environmental Quality
in : Environmental Quality

US Govnmt. 1972

This chapter is divided into 4 sections :
-review of of internat.activities at present
-internat. problems of ocean pollution
renv.standards and their effects on nat.economies
and international trade

-wildlife issues of international interest.

Especially the 4th section may give some insights
in the international problems, especially when
discussinggthe effects of a change of the growth
system in an industrialized country on the develo-

ping nations.

KLINEBERG , O. International Exchanges in Education,Science and
Culture.
Publication prepared by the international Social Sci-
ence Council,UNESCO 1966

6. ENVIRONMENTAL QUALITY

HERFINDAHL,Harold

JARRETT , Henry

KNEESE , Allen

PERLOFF , Harvey

Quality of the Environment
Baltimore John Hopkins 1965

Environmental Quality in a Growing Economy
Essays for the 6th Resources for the Future Forum

Baltimore John Hopkins 1966

Environmental Quality Analysis
Baltimore John Hopkins 1972

The Quality of the Urban Environment
Baltimore John Hopkins 1971



7. CONSERVATION

CURRY-LINDHAL, Kai

JOFFE , Joyce

NASH . Roderick

STEPHEN , David

ZURHORST , Charles

GANNON , Collin

Conservation for Survival
New York Morrow 1292

Conservation — Interdependence in Nature
London Aldus Books 1969

Wilderness and the American Mind
New Haven Yale U Press 1967

Equilibre dans ‘la Nature
Paris Flammarion 1969

The Conservation Fraud
New York Cowles

TOward a Strategy for Conservation
in a World of Change
Regional Science Research Institute

Philadelphia 1968
DEWEWY HT 390.R 336 no 24



8. URBAN ASPECTS

ANDERSEN , Ake

ARANGO , Jorge

BABUROV s A.
DJUMENTON , G.

CHARRIER , Jean-Bernard

MEADOWS , Paul
MIZRUCHI ., E.

Mc QUADE , Walter

PERLOFF 4 H.S.

SPILHAUS . Athelstan

Metropolitan Growth and Unbalanced Ec.Development
in : PLAN: Urban and Regional Research in Sweden

1968
DEWEY iT 169.58 U 72

Interesting analytical approach to the problems of
an unbalances economical (evelopment and the growth
of big cities. Various POLICIES are suggested. All
data reflect the present situation in Sweden .(12p)

The Urbanization of The EARTH
Boston Beacon Press 197Q

The Ideal Communist City (tramsl,)
New York Braziller 1970

Ou vont les Villes ?

Paris Colin 1968

Urbanism, Utbanization and Change
DEWEY HT 151, M 482

Cities fit to Live in and How «e can make

them happen.
Urban Environmnet No 1

New York Macmillan 1971

The Quality of the Urban Environment
New Haven John Hopkins 1961
DEWEY HT 169 , U5. Ql

The Experimental City
in : Americas Changing Environment
Revelle Ed. Boston Beacon Press 1970 cOop

A short presentation of the University of Min-
nesota's study project of a new way of life in
1 (.ity. The only 12 pages long article gives some
insight into the problems one has to consider in
planning a new kind of city, and may thus be
a good introduction to other similar problems.
the preceeding article by Gutheim ,'New Cities ?'
discusses in more detail existing essays and project
for a new city.



9. POPULATION PROBLEMS

APPLEMAN , Philip

BEHRMAN ys Side
CORSA , Leslie

BORGSTROM , Georg

Commission on the

Population Growth and the
American Future

EHRLICH , Paul

FARMER s» Richard
LONG , John

FRASER , Dean

JARDIN , Garrett

HAUSER , Philip

HAZEN , William

HEER , David

The Silent Explosion
Boston Beacon Press 1965

Fertility and Familiy Planning
Ann Arbor U.of Michigan 1969

Too Many
New York Cor.ler FCLs

Report
The committee believes that :

A gradual stabilization of the population would
contribute significantly to the nations ability tc
solve its problem although such problems will not
be solved by population stabilization alone; it
would, however. enable the society to shift its
focus increasingly from quartity to quality.

The Population Bomt
New York Ballantine 1971 cooy

World Population - The View Ahead

Indiana University 1968

The People Problem :What you should do about
Growing Population and Vanishing Resources.

Bloomington Indiana U P 1971

Population Evalution and Birth Control
San Franc. FReeman 1969

Prentice-Hall 1963

Readings in Population and Community Ecology
Philadelphia Saunders 1970

Society and Population
Englewood Prentice Hall 1968



9. APPLEMEN , Philip



LORAINE , John

MUDD , Stuart

PRINGLE , Laurence

RATTRAY TAYLOR,Gordon

Ka

Sex and the Population Crisis
London Heinemann 1970

The Population Crisis and the Use of World
Resources

Bloomington Indiana U P

One Earth - Many People : The Challange of
Human Population Growth

New York McMillan 1971

The Biological Time Bomb
New York Amer .Libr 1968

Standing Room Only
Boston Beacon Press 1955

10. SOCIAL PROBLEMS - SOCIAL ETHIC

ALBERTSON , Peter

BARNETT , Margery

BERRIEN )  KH

BUCKMINSTER FULLER

MARGOLIS , Jon

Environment and Society in Transition
The New York Academy of Scil970

General and Social Systems
New Brunswick Rutgers 1968

Utopia or Oblivion
Bantam Sociology

The chapter 'Geosocial Revolution
deals with various social aspects
in the typical "Buckminster-way'

1969 COOP

Land of Ecology
in : The Ecological Conscienee Coop
Disch Ed. DEWEY HC 110.E5.D611

Margolis investigates the 'modern conservationist’:
He discusses Wall Streets reaction on 'Stop Growing
and shows how deep the principle of growth is embodic
in the American mind. Presentation of the ethic and
social problems of 'No Growth".
The introduction to that part of the book , 'ecolo-
gy and Social Institutions' is also worth reading!



11. LAND - ETHIC

CARSTENSEN, Vernon

CLAWSON » Marion

CROWE » Silvia
MILLER s ZVI

MOINDROT C

NASH , Roderick

SAINT MARC, Philippe

SHOMAN Joseph

STRONG , Ann~Louise

TANDY , Clifford

The Public Lands
London U.Wisconsin P 1962

America's Land and its Use

Baltimore John Hopkins 1972

Shaping Tomorrows Landscape.
Amsterdam Djambatan 1964

1967

Wilderness and the American Mind
New Haven Yale U Press 1967

Socialisationdde la nature

Paris Stock 1971

Open Land for Urban America
Baltimore John Hopkins 1971

Villes er Campagnes Britanniques
Peris Colin

CRISIS Mentality and the Deteriorating Env.
in : Americas Changing Environment
Revelle Ed. Boston Beacon Press 1970 coop

DEWEY HC 1lo.E 5 A 512

Comparison of the rural land ethic to the
developers' land ethic and the land ethic of
the megapolitan landowner. The megapolitan stands
between the two others and should be changed first
and most urgently.
An example of different land ethics is presented:
The Brandywine Plan.

Landscape and Human Life
The Impact of Landscape Architecture upon
Human Activities

1966
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ALBERTSON , Peter

BARNETT » Margery

BUCKMINSTER FULLER

BUCKMINSTER FULLER

BUCKMINSTER FULLER

Environment and Society in Transition
Annals of the New York Academy of Science
Vol 184. New York Ac Science 1970

Approaching the Benign of Mankind
London McMillan 1970

Technology and the Human Environmeat
in.: The Ecological Conscience
Disch Ed. DEWEY HC 1lo0.E5.D611 C9CF

The 'generalized' world problems in a B.F.way :
He explains the need for a new look of the
worlds: 'We can survive only by learning to
operate in our universe in a very differenr way'
This way is described in some very pittoresque
comparisons with the 'bird egg' and 'sailboet
vs. bulldozer'. Very nice to read, although some-
times a bit too 'romantic' in its explications
and examples, and very few relations to economical

problems.

UTOPIA or OBLIVION : The prospects for coor

Humanity
New York Bantam Beoks 1969

We do not have a future with scarcity, but one
with abundance : Reason :(Thesis) :Mankind has,
perhaps for the first time, the prospect of a world
of maximum abundance - imminent utopia. Man will be

able to solve all the physical problems of his existe
ce because the real wealth of the world is in infor-

mation and energy. And these are increasing without
forseeable limits.

COMMONER , Barry

COMMONER , Barry

Science and Survival}
New York Ballantine

The Closing Circle
New York Knopf

1963

1971] Coop



COMMONER , Barry

DUBOS » Rene Jules

DUBOS } Rene Jules

JDUBOS , Rene Jules

AHN / WIENER

PELLERIN , Pierre

 ~-PN AT Henri

REICH , Charles

To Survive on the Earth

in : The Ecological Conscience
DISCH Ed. DEWEY HC 110.E5.D611

Following a presentation of the biological
factors ne discusses some ethical problems
and the scientists responsablity for the 'right'
solution. More a discussion of how humanity can
survive the new power which science has given it.
He proposes drasticallchanges in economical structu:
and social system without giving details.

The Dreams of Reason : Science and Utopia
New York  Uolumbia U 1961

DEWEY Q 171. a818

Man Adapting
New Haven Yale U Press 1965

REASON AWAKE: Science for Man
New York Columbia U P 1970

The Yea¥ 2000
- - 1967

A wide range of possible future
scenarios.

Lettres Ouvertes aux Assassins de la Nature

Paris Stock 1972

Metamorphose Explosive de 1'Humanite :
Comprendre 1'Univers ou Perir .

Paris SES,Coll.'Demain''1961

The Greening of America
New York Bantam Book 1970 coot

Can we develop a new Consciousness that

places the Individual and Humanistic Values
above the 'machine' ?



REVELLE s» Roger

SHEPARD , Paul

McKINLEY , Daniel

SHEPARD , Paul
McKINLEY , Daniel

SEABORG , Glenn

WATTS , Allan

Americas Changing Environment
Boston Beacon Press 1970 coor
DEWEY HC 110.E 5 A 512

Revelle, editor of the book presents some
interesting general thoughts and conclusions
in-the introduction :

4 areas of action are mest important :

- getting rid of poison
adopting a new land ethic
recreating urban areas
balancing population and resources

Quality is inescapably related to quantity .
Until we learn more about ourselves, control of

population is the high-priority goal.

Essays on the Planet as a Home
Boston H.Mifflin 197]

The Subversive Science :Essaya toward an Ecology
of Man

Boston H.Mifflin 1967

The Transition to the Steady State Society
in : MOSAIK NSF publication fall 1970

Man can only make the transition to the steady
state society when he adapts a completely new
philosophy. Where there is no dream ,the people
perish.

Toward Global Equilibrium
Wright ALlen Press

The World is your Body
in : The Ecological Conscience
Disch Ed.

DEWEY HC 110 .E5.D 611

LY, /

Some interesting approaches to the philosophical
questions of understanding a new system. The
article may help understand the environmental
complexity in a new way and thus enable the reader
to develop new ideas for a nwe equil. approach.
In general a (too) general artiuvle. No direct
resation to our study project.
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BATES , Marston

BATESON + Gregory

BUCKMINSTER FULLER

Man in Nature

Englewood Prentice Hall 1961

Steps to an Ecology of Mind
New York Ballantine 1972

Education for Comprehensivity
in : Approaching the Bening Environment
Littleton Ed. U of Alabama P 1970 COOF

BF urges that we need a "new man':the

COMPREHENSIVIST He gives a general view of
history and states the lessons to be learned :
He explaines his ' ENERGY'-view and his under-
standing of the univers and'Space Ship Earth’
He concludes that a general educated and inter-
ested man is still the most important goal for
our new society, although BF's reasoning is stil]
more influenced by the rBuclear war problem.

HAMANN s» Juliana
HUNSAKER , Don

KLINEBERG , O

TERRY , Mark

THOMAS , William

Environmental Education
Santee Jackson 19

International Exchange in Education, Science
and Culture

Paris Mouton 1966
Report prepared by the Internatdonal Social Science
Council at UNESCO.

Teaching for Survival
New York Ballantine 1971

Man's Role in Changing the Face of the Earth
Published for the Wenner-Gren Foundation
for Anthropological Research and the National
Science Foundation

Chicago U of Chicago P 1956



14. FORECASTING

Commission on Population
Growth and the American
Future

Commission on the

fear 2000

Council on Environmental

Quality

Report
Prediction of the US Population Growth."
A gradual stabilization of population would
contribute significantly to the Nations ability
to solve its problem.

Toward the Year 2000
Daedalus Sum 1967

Environmental Quality
US Governmnet  71972

Chapter 2 discusses in detail the importance
of forecas.ing, citing both the Club of Rome
study and the Commission on Pop.Growth and
he American Future study .The difficulties
&gt;f forecasting environmantal trends (secondary
affects ,time lags and deceptiveness of short-
erm projections) and the physical forces in-
fluencing future environmental conditions
are presented. The 23 page long report ends with
the critical role of technology,social and eco-
nomic: factors and the interrelationship of factors
determining the future.

GILLIAM , Harold

RESOURCES for the FUTURE
ne

The Fallacy of Single-Purpose Planning
in : America's Changing Environmnet
Revelle Ed. Beeston Beacon Press 1970 coop

DEWEY HC 110 .E5.A512

After a number of examples of insufficient single-
purpose planning some promising new plans and orga-
nisations are presented. An optimal planning groupi
is discussed, which has a limited power due to the
adequate legislation, but is efficient in terms of

professional personnel.

US Energy Policies — An agenda for research
Baltimore John Hopkins 1968



L5. RESOURCES

ATLLEE , David

BORGSTROM , Georg

3ROWN , Harrison

American Agriculture:Its resource issue
for the coming years
in : America's changing environment
Revelle Ed. Boston Beacon Press 1970 ©0°t

Allee suggests the displacement of farms and of
land. Alternative use of resources. Government

has to increase heln to farming. In order to
make the agriculture a 'competititve' bueiness
the timehorizon for planning has to be in-
creased.

The Hungry Planet
London Mc.Millan

The €hallange of Man's Future

1 LC
I

1956

The book deals with availability of resourees
in relation to population growth and technology.

Council on Environmental

Quality

DARBY

DARBY , H.C.

FULLER PROJECTS

LANDSBERG , Hans

MUDD , Stuart

RESOURCES FOR THE

FUTURE

ResourceDemandfortheUSfor1960-2000
US Government Printing

Resources Management in other countries
- - 1961

DEWEY SD 411 r 434

Inventory of World Resources.
Human Trends and Needs.

Carbondale South. Illin. U.1965

Natural Resources for the US:PA look ahead to the

year 2000.

The Population Crieis a.d the use of World Resources

U.S.Energy Policy - an agenda for researwvh.
John Hopkins 1968



16. LAW

ASSOCIATION POUR LE

DEVELOPPEMENT DU DROIT
MONDIAL

poygH T +2ph

La Defense de 1'Homme contre les

Pollutions.
Paris Pedone 1°7C

Defending the Environmnet
New York Knopf 1971
DEWEY HC 110 .E5.S272

Discussion of the legal questions in environ-
mental protection : Many examples, but few,
suggestions how a "new society' could
control pollution: In appendix : A model law.
rather for todays us2: some useful remarks
on’ temorrows necessary legal approaches.

17. INTERDISCIPLINARY APPROACH

COUNCIL ON ENVIRON-

MENTAL QUALITY
Environmental Quality Report

US Government 1572

Discussion of various fields where

interdisciplinary work is necessary
and where a cooperation between the
governmnet and citizen groups seems
to be desirable.

KILLIAN Toward a Working Partnership of the
Science and Humanities
in : Approaching the Beningn Environment

New York Collier 1972 coog

Thd burden of responsability for 'todays
future' lies on the shoulders of science
and humanities : Their cooperation is neces-
sary in order to solve the present problems.
The article has few very new ideas and its
solutions are more directed toward the 'ato-

mic bomb problem’.



PERIN , Constance

SLOBODKIN , L.B.

WALKER , E.A.

With Man in Mind : An Interdisciplinary
Prospectus for Environmental Design

Cambridge MIT Press 1970 coop

Aspects of the Future in Ecology
in : The Ecological Conscience
Disch Ed. DEWEY HC 110.E5.D611

Practical problems on the social level
are first discussed. The 'ecological
Engineering" : Ecology has to develop
to a whole science, so research can be

improved. The various branches of this
new science must get together in order
to develop new systems. The existing
'ecoscience' problems are listed : Under

'pure ecology' is also mentioned ;"The
Theory of Stability Conditions in Non-
linear ,Evolving feedback Systems"

Engineers and the Nations Future
in : Approaching the Benign Environment

New York Collier 1972 coor

Engineers must recognize more and more
the importance of the social sciences
and must solve complex social problems
with their engineering tools and approaches.

The Price of Power, Electric Utilities
and the Environment. Economic Priorities
Report Vol. 3 No. 2, May/June 1972 of
the Council on Economic Priorities, 456
Greenwich Street, New York, N.Y. 10013
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Preface

This document has been drawn up by a small team of people, all of whom, in different capacities, are
professicnally involved in the study of global environmental problems.

Four considerations have prompted us to do this:

lI. An examination of the relevant information available has impressed upon us the extreme gravity of the
slobal situation today. For, if current trends are allowed to persist, the breakdown of society and the
irreversible disruption of the life-support systems on this planet, possibly by the end of the century,
certainly within the Hfotimes of our children, arc inoviteblo,

2. Governments, and ours is no exception, are either refusing to face the relevant facts, or are briefing
their scientists in such a way that their seriousness is played down. Whatever the reasons, no corrective
measures of any consequence are being undertaken.

3. This situation has already prompted the formation of the Club of Rome,agroup of scientists and
industrialists from many countries, which is currently trying to persuade governments, industrial leaders
and trade unions throughout the world to face these facts and to take appropriate action while there is
yet time. It must now give rise to a national movement to act at a national level, and if need be to assume
political status and contest the next general election. It is hoped that such an example will be emulated in
othier countries, tliereby giving rise to an intérnational movement, complementing the invaluable work
ocing done by the Club of Rome.
1. ‘Such a movement cannot hope to succeed unless it has previously formulated a new philosophy of life,
vhose ‘goals can be achieved without destroying the environment, and a precise and comprehensive pro-
gramme for bringing about the sort of society in which it can be implemented.

This we have tried to do, and our Blueprint for Survival heralds the formation of the MOVEMENT
FOR SURVIVAL (see p 23) and, it is hoped, the dawn of a new age in which Man will learn to live with
the rest of Nature rather than acainst it.

THE ECOLOGIST
Edward Goldsmith, Robert Allen, Michael Allaby, John Davoll, Sam Lawrence.

zditor: E. R. D. Goldsmith; Deputy Editor: Robert Allen; Associate editors: Michael Allaby, Peter Bunyard, John Davoll, Jimoh Omo Fadaka,
Lawrence D. Hills, Brian Johnson, S. G. Lawrence, Jean Licdloff, Charles Maclean, John Papworth, Robert Waller. Production anddesign by The Soil
4ssociation. Administration: Jovee Robson. Editorial copy and advertising enquiries should be sent to The Editor, The Ecologist, 73 Kew Green,
Qichmond. Surrey. Telephone 01-948 0690.

Published by Ecosystems Ltd., registered office 11 Mansfield Street, Portland Place, London WIM 0AH and distributed by the Hachette Group,
continental Publishers and Distoibutors Ltd, 4 Regent Place. London WIR 6BH; Telephone: 01-734 5256; Telegrams: Aglibrairi London Wi;
Felex 25114. Subscriptions to: The Ecologist, 73 Kew Green, Richmond, Surrey. Printed by The Garden City Press Lid., Pixmore Avenue. Letch-
worth, Hertfordshire. SGo 118.
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110. The principal defect of the
industrial way of life with its
ethos of expansion is that it is
not 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
riankind. 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 inevitdble because the present
increases in human numbers and per
capita consumption, by disrupting eco-
systems and depleting resources, 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-
rant 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
sent; 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
sven after fertility has fallen to the
replacement level. As the Population
Council has pointed out: “If replace
ment is achieved in the developed world
Hy 2000 and in the developing world by
2040, then the world’s population will
stabilise at nearly 15.5 billion. (15,50C
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 coms
modities, but consumption in the
developed countries is so much higher
that, even with their smaller share of the
population, their consumption may wel;
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 capita 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-

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
sent or more. Within this overall gure

much higher growth rates occur for the
use of particular resouroes, 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 from 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
's population multiplied by material
standard of living appears to provide
the most convenient measure ot ¢colo-

gical demand, and according to the UN
Statistical - Yearbook this is increasing

annually by 3 to 6 per cent, or doubling
avery 13.5 years. If this trend should
continue, then in the time taken for
world population to double (which 1s



estimated to be by just after the year
2000), total ccological demand will
have increased by a factor of six. SCEP
estimate that “such demand-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 population increase of

only 2 per cent”.

114. It should go without saying that
the world cannot accommodate this
continued increase in ecological demand.
Indefinite growth of whatever type
cannot be sustained by finite resources.
This is the nub of the environmental
predicament. It is still less possible to
maintain indefinite exponential growth
—and unfortunately the growth of
ecological demand is proceeding expo-
nentially (i.e. it is increasing geo-
metrically, by compound interest).

[15. The implications of exponential
growth are not generally appreciated
and are well worth considering. As
Professor Forrester explains it! “...
pure exponential growth possesses the
characteristic of behaving according toa
‘doubling time’. Each fixed time interval
shows a doubling of the relevant system
variable. Exponential growth is trea-
cherous and misleading. A system
variable can continue through many

doubling intervals without seeming to
reach significant size. But then in one
or two more doubling periods, still
following the same law of exponential
growth; it suddenly seems to become
overwhelming”

116. Thus, supposing world petroleum
reserves stood at 2,100 billion barrels,
and supposing our rate of consumption
was increasing by 6.9 per cent per year.
then as can be seen from Figure 1,

demand will exceed supply by the end
of the century. What is significant, how-
ever, is not the speed at which such vast
reserves can be depleted, but that as
late as 1975 there will appear to be
reserves fully ample enough to last for
considerably longer. Such a situation
can easily lull one into a false sense of
security. and the belief that a given
growth rate can be sustained, if not
indefinitely, at least for a good deal
longer than is actually the case.* The

* It is perhaps worth bearing in mind that
the actual rate of petroleum consumption is

same basic logic applies to the avail-
ability of any resource including land
and it is largely because of this particu-
tar dynamic of exponential growth that
the environmental predicament has
come upon us so suddenly, and why its
solution requires urgent and radical
measures, many of which run counter to

values which, in our industrial society
we have been taught to regard as

fundamental.

117. If we allow the present growth rate
to persist, total ecological demand will
increase by a factor of 32 over the next

56 years—and there can be no serious
person today willing to concede the
possibility, or indeed the desirability, of
our accommodating the pressures arising
from such growth. For this can be done
only at the cost of disrupting ecosys-
ems and exhausting resources, which
must lead to the failure of food supplies
and the collapse of society. It is worth
briefly considering each in turn.

Disruption of ecosystems
120. We depend for our survival on the

predictability of ecological processes.
If they were at all arbitrary, we would
qot know when to reap or sow, anc

we would be at the mercy of environ:
mental whim. We could learn nothing
ibout the rest of nature, advance
no hypotheses, suggest no “laws”,

Fortunately, ecological processes: are
predictable, and although theirs is a
-elatively young discipline, ecologists
have been able to formulate a number
of important “laws”, one of which
in particular relates to environmenta
predictability: namely, that all eco
systems tend towards stability, “and
further that the more diverse -and

complex the ecosystem the more stable
't is; that is, the more species there are.
ind the more they interrelate, the more
stable is their environment. By-stability
s meant the ability to return to the

yriginal position after “any change,
nstead of being forced into a totally
different pattern—and hence predict-
ability.

121. Unfortunately, we behave as if we

xnew nothing of the environment and
1ad no conception of its predictability,

nereasing by 6.9 per cent per year, and
wdording to the optimistic estimate of W. P.
}jyman, Deputy Exploration Manager of the
standard Oil Company of New Jersey, world
wetroleum reserves (including deposits yo
o be discovered) arc about 2,100 billion
yarrels.

treating it instead with scant and brutal
regard as if it were an idiosyncratic and
axtremely stupid slave. We seem never
to. have reflected on the fact that a

tropical rain forest supports innumer-
able insect species and yet is never
Jevastated by them; that its rampant
luxuriance is not contingent on our

overflying it once a month and bom-

barding it with insecticides, herbicides,
fungicides, and what-have-you. And
yet we tremble over our wheatfields

and cabbage patches with a desperate
sattery of synthetic chemicals, in an
absurd attempt to impede the operation
of the immutable “law” we have just
mentioned—that all ecosystems tend
towards stability, therefore diversity
and complexity, therefore a growing
number of different plant and animal
species until a climax or optimal
condition is achieved. If we were clever,

we would recognise that successful long-
term agriculture demands the achieve-
ment of an artificial climax, an imitation

of the pre-existing ecosystem, so that
the level of unwanted species could be
controlied by those that did no harm
to the crop-plants.

122. Instead we have pul our Hiway Su

pesticides, which although they have
heen effective, have heen so only to a
limited and now ‘diminishing extent:
according to SCEP, the 34 per cent
increase in world food production from
1951 to 1966 required increased invest-
ments in nitrogenous fertilisers of 146
per cent and in pesticides of 300 per
cent. At the same time they have
created a number of serious problems,
notably resistance—some 250 pest spe-
cies are resistant to one group of pesti-
sides or another, while many others

require increased. applications to keep
heir populations within manageable
proportions—and the promotion - of

formerly innocuous species to pest pro-
portions, because the predators that
formerly kept them down have been
destroyed. The spread of DDT and
other organochlorines in the environ-
ment has resulted in alarming popula-
tion declines among woodcock, grebes,
various birds of prey and seabirds, and
in a number of fish species, principally
the sea trout. SCEP comments: “the
oceans are an ultimate accumulation

site of DDT and its residues. As much as

25 per cent of the DDT compounds
produced to date may have been trans-
erred to the sea. The amount in the
marine biota is estimated to be in the



order of less than 0.1 per cent of total

production and has already produced a
demonstrable impact upon the marine
environment...Thedeclinein pro-
ductivity of marine food fish and the
accumulation of levels of DDT in their
tissues which are unacceptable to man

can only be accelerated by DDT's
continued rclease to the environ-
ment...

123. There are halfamillionman-made
chemicals in use today, yet we cannot

predict the behaviour or properties of
the greater part of them (either singly
or in combination) once they are
released into the environment. We
know, however, that the combined
effects of pollution and habitat destruc-
tion menace the survival of no less than

280 mammal, 350 bird, and 20,000
plant species. To those who regret these
losses but greet them with the comment
that the survival of Homo sapiens is
surely niore important than that of an
cagle or a primrose, we repeat that
Homo sapiens himself depends on the
continued resilience of those ecological
networks of which eagles and primroses
are” integral parts. We do not need to
nterly destroy the ecosphere to bring
catastrophe upon ourselves: all we have
to do is to carry on as we are, clearing

forests, “reclaiming” wetlands, and
imposing sufficient quantities of pesti-
cides, radioactive materials, plastics,
sewage, and industrial wastes upon our
air, water and land systems to make
them inhospitable to the species on
which their continued stability and
integrity depend. Industrial man in the
world today is like a bull in a china shop,
with the single difference that a bull
with half the information about the
properties, of china as we have about

those of ecosystems would probably
try and adaptits behaviour to itsenviron-
ment rather than the reverse. By con-

rast,. Homo sapiens industrialis is
determined that the china shop should
adapt to him, and has therefore set
atmself the goal of reducing it to
rubble in the shortest possible time.

Failure of food supplies
130. Increases in food production in the
undeveloped world have barely kept
abreast of population growth. Such
increases as there have been are due not

to higher productivity but to the open-
ing up of new land for cultivation.

Unfortunately this will not be possible
for much loneer: all the eood land in

he world 1s now being farmed, and
weording to the FAO?, at present rates
©f expansion none of the marginal land
hat is left will be unfarmed by 19%5-—
ndeed some of the land now. under

cultivation has been so exhausted that it

»ill have to be returned to permanent

pasture.

131. For thisreason, FAO's programme
0 feed the world depends on a pro
gramme of intensification, at the heart
Of which are the new high-yield varieties
&gt; wheat and rice. These are highly
-esponsive to inorganic fertilisers and
juick-maturing, so that up to ten times
sresent yields can be obtained from

hem. Unfortunately, they are highly
vulnerable to disease, and therefore
‘equire increased protection by pesti
rides, and of course they demand
massive inputs of fertilisers (up to 27
mes present ones). Not only will these
disrupt local ecosystems, thereby jeo-
sardising long-term productivity, but
hey force hard-pressed undeveloped
nations to rely on the agro-chemical
industries of the developed world.

132. Whatever their virtues and faults,
ne new genchic Liybiids are not intended

to solve the world food problem, but
only to give us time to devise more
permanent and realistic solutions. It is
our view, however, that these hybrids
ire not the best means of doing this
since their use is likely to bring about
1 reduction in overall diversity, when
‘he clear need is to develop an agri-
culture diverse enough to have long-
erm potential. We must beware of those
experts” who appear to advocate the
ransformation of the ecosphere into
1othing more than a food-factory for
nan. The concept of a world consisting
solely of man and a few favoured food

dolants is so ludicrously impracticable
1s to be seriously contemplated only by
hose who find solace in their own
wilful ignorance of the real world of
siological diversity.

133. We in Britain must bear in mind
that we depend on imports for half our
‘ood, and that we are unlikely to
‘mprove on this situation. The 130,000
acres which are lost from agriculture
cach vear are about 70 per cent more

roductive than the average for al
:nclosed land? while we are already
cginning to experience diminishing
eturns from the use of inorganic ferti-
isers. In the period 1964-9. applications

of phosphates have gone up by 2 per
cent, potash by 7 per cent, and nitrogen
oy 40 per cent?, yet yields per acre of
wheat, barley, lucerne and temporary
grass have levelled off and are beginning
to decline, while that of permanent
grass has risen only slightly and may be
levelling offs. As per capita food avail-
ability declines throughout the rest of
:he world, and it appears inevitable
t will, we will find it progressively more
difficult and expensive to meet our food

-equirements from abroad. The pros-
pect of severe food shortages within the
aext thirty years is not so much a

antasy as that of the continued
abundance promised us by so many of
our politicians.

Exhaustion of resources

140. As we have seen, continued expo-

1ential growth of consumption of
materials and energy is impossible.
Present reserves of all but a few metals

will be exhausted within 50 years, if
consumption rates continue to grow as

they are (see Figure 2). Obviously there
will be new discoveries and advances in

nining technology, but these are likely
0 provide us with only a limited stay of
:aecution. Synthetics and substitutes
re likely to be of little help, since they
must be made from materials which

‘hemselves are in short supply; while
‘he hoped-for availability of unlimited
energy would not be the answer, since
‘he problem is the ratio of useful metal
‘0 waste matter (which would have to be

disposed of without disrupting eco-
systems). not the need for cheap power.
[ndeed,theavailabilityofunlimited
nower holds more of a threat than a

&gt;romise, since energy use is inevitably
solluting, and in addition we would
altimately have to face the problem
of disposingof an intractable amount of
waste heat.

Collapse of society
150. The developed nations consume
such disproportionate amounts of pro-
"ein, raw materials and fuels that unless

they considerably reduce their consump-
ion there is no hope of the undeveloped
ations markedly improving their stan-
dards of living. This vast differential
s a cause of much and growing discon-
ent. made worse by our attempts at

cultural uniformity on behalf of an
:xpanding market economy. In the end,
ve are altering people's aspirations
without providing the means for them
0 be satisfied. In the rush to industri-



alise we break up communities, so that

the controls which formerly regulated
behaviour are destroyed before alterna-
tives can be provided. Urban drift is one

result of this process, with a consequent
rise in anti-social practices, crime,
delinquency, and so on, which are so

costly for society in terms both of money
and of well-being.

151. At the same time, we are sowing
the seeds of massive unemployment by
increasing the ratio of capital to labour
so that ‘the provision of each job
becomes ever more expensive.Inaworld
of fast diminishing resources, we shall

quickly come to the point when very
great numbers of people will be thrown
out of work-when the material compen-
sations of urban life are either no longer

available or prohibitively expensive, and
consequently when whole sections of
society will find good cause to express
their considerable discontent in ways
likely to be anything but pleasant for
their fellows.

152. It is worth bearing in mind that
the barriers between us and epidemics
are not so strong as is commonly

supposed. Nol only 1s it Increasingly
difficult to control the vectors of disease,
but it is more than probable that urban
populations are being insidiously weak-
ened’ by overall pollution levels, even
when they are not high enough to be
incriminated in any one illness. At the
same time international mobility speeds
the spread of disease. With this back-
ground, and at a time of widespread
public demoralisation, the collapse of
vital social services such as power and

sanitation, could easily provoke a
series of epidemics—and we cannot
say with confidence that we would be
able to cope with them.

153. At times of great distress and social
chaos, it is moré than probable that
governments will fall into the hands of
reckless and unscrupulous eclements,
who will not hesitate to threaten

neighbouring governments with attack,
if they feel that they can wrest from
them a larger share of the world’s
vanishing resources. Since a growing

numberof countries (an estimated 36 by
1980) will have nuclear power stations,
and therefore sources of plutonium for
nuclear warheads, the likelihood of a
whole series of local (if not global)
nuclear engagements is greatly-in-
~reased

Conclusion
160. A fuller discussion of ecosytems
and their disruption, of social systems
and their disruption, of population and
“ood supply, and of resources and their
1epletion, can be found in Appendices
A, B, C and D, respectively. There will
be those who regard these accounts
of the consequences of trying to
accommodate present growth rates as
fanciful. But the imaginative leap from
he available scientific information to

such predictions is negligible, compared
with that required for those alternative
predictions, laughably considered *““opti-
mistic”’, of a world of 10,000 to 15,000
million people, «ll with the same
material standard ol living as the US,
on a concrete replica of this planet, the
only moving parts being their machines
and possibly themselves. Faced with
inevitable change, we have to make
decisions, and we must make these
decisions soberly in the light of the best
information, and not as if we were

caricatures of the archetypal mad
scientist.

'61. By now it should be clear that the
nain problems of the environment do
10t arise from temporary and accidental
malfunctions of existing economic and
social systems. On the contrary, they
are the warning signs of a profound
‘ncompatibility between deeply rooted
seliefs in continuous growth and.the
dawning recognition of the earth as a
space ship, limited in its resources and
vulnerable to thoughtless mishandling.
The nature of our response to these

symptoms is crucial. If we refuse to
-ecognise the cause of our trouble the

-esult can only be increasing disillusion
and growing strain upon the fragile
institutions that maintain external peace
and internal social cohesion. If, on
the other hand, we can respond to this
unprecedented challenge with informed
and constructive action the rewards
will be as great as the penalties for
failure.

162. We. are sufficiently aware of

‘political reality” to appreciate that
many of the proposals we will make in
the next chapter will be considered
impracticable. However, we believe that
if a strategy for survival is to have any
chance of success, the solutions niust

be formulated in the light of the
problems and not from a timorous ana
superficial understanding of’ whit may
or may not be immediately feasible

If we plan remedial action with our
eyes on political rather than ecological
reality, then very reasonably, very
practicably, and very surely, we will
muddle our way to extinction.

163. A measure of political reality is
that government has yet to acknowledge
the impending crisis. This is to some
&gt;xtent because it has given itself no
machinery for looking at energy, re-
sources, food, environmental disruption
and social disruption as a whole, as part

of a general, global pattern, preferring
instead to deal with its many aspects as if

they were self-contained analytical units.
Lord Rothschild’s Central Policy Review
Staff in the Cabinet Office, which is the
only body in government which might
remedy the situation, appears not to
think it worthwhile: at the moment at

‘east, they are undertaking “no specific
studies on the environment that would
require an environmentalist or ecolo-
gist”. There is a strong element of
positive feedback here, in that there can
be no appreciation of our predicament
unless we view it in totality, and yet
government can see no cause to do so

unless it can be shown that such a

predicament exists.

164. Possibly because government sees
the world in fragments and not as a
rotality; it is difficult to detect in its
actions or words any coherent general

oolicy, although both major political
parties appear to be mesmerised by two
jominating notions: that economic
=xpansion is essential for survival and is
‘he best possible index of progress and
well-being; and that unless solutions
can be devised that do not threaten this

1otion, then the problems should not
he regarded as existing. Unfortunately,
rovernment has an increasingly power-
‘ul incentive for continued expansion
'n the tendency for economic growth to
create the need for more economic

growth. This it does in six ways:
Firstly, the introduction of techno-

logical devices, i.e. the growth of the
.echnosphere, can only occur to the
fetriment of the ecosphere, which
means that it leads to the destruction
of natural controls which must then be

replaced by further technological ones.
It is in this way that pesticides and
artificial fertilisers create the need for

yet more pesticides and artificial ferti-
SETS.

Secondly, for various reasons, indus-
:rial growth, particularly in its earlier



phases, promotes population growth.
Even in its later phases, this can still
sccur at a high rate (0.5 per cent in the

UK). Jobs must constantly be created
for the additional pcople-—not just any
job, but those that are judged acceptable
in terms of current values. This basically
means that the capital outlay per person
:mployed must be maintained, other-
wise the level of “productivity” per man
will fall, which is a determinant of
both the “viability” of economic enter-
prise and of the “standard of living”.

Thirdly, no government can hope to
survive widespread and protracted
unemployment, and without changing
‘he basis of our industrial society, the
only way government can prevent it is
oy stimulating economic growth.

Fourthly, business enterprises, whe-
ther state-owned or privately owned,
tend to become self-perpetuating, which
means that they require surpluses for
further investment. This favours con-
anucd growth, :

Fifthly, the success of a government

and its ability to obtain support is to
a large extent assessed in terms of its
ability to increase the “standard of

“30
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wing” as measured by per capita gross framework of a fully integrated plan.
ational product (GNP).
Finally, confidence in the cconomy, 165. The emphasis must be on intcgra-

‘hich is basically a function of its .ion. If we develop relatively clean
-bility to grow, must be maintained to  echnologies but do not end economic
:nsure a healthy state of the stock srowths then sooner or later we will

narket. Were confidence to fall, stock ind ourselves with as great a pollution
ralues would crash, drastically reducing &gt;roblem as before but without the
he availability of capital for investment means of tackling it. If we stabilise our
ind hence further growth, which would sconomies and husband our non-

ead to further unemployment. This renewable resources without stabilising
vould result in a further fall in stock- &gt;ur populations we will find we are no

narket values and hence give rise to a 'onger able to feed ourselves. As

bositive-feedback chain-reaction, which Forrester! and Meadows? convincingly
mder the existing order might well lead make clear, daunting though an inte-
o social collapse. erated programme may be, a piecemeal

For all these reasons, we can expect approach will cause more problems than
our government (whether Conservative it solves.
or Labour) to encourage further in-
creases in GNP regardless of the
onsequences, which in any case tame

experts” can be found to play down.
t will curb growth only when public

&gt;pinion demands such a move, in which
case it will be politically expedient,
and when a method is found for doing
so without creating unemployment or
:xcessive pressure on capital. We
&gt;elieve this is possible only within the

166. Our task is to create a society
which is sustainable and which will
sive the fullest possible satisfaction to
ts members. Such a society by definition
vould depend not on expansion but on
tability. This does not mean to say that
t would be stagnant—indeed it could
vell afford more variety than does the
state of uniformity at present being
imposed by the pursuit of technological
efficiency. We believe that the stable
society, the achievement of which we
shall discuss in the next chapter, as
well as removing the sword of Damocles
which hangs over the heads of future
generations, is much more likely than
the present one to bring the peace and
fulfilment which hitherto have been
regarded. sadly, as utopian.
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lowards the stable society:
Strategy for change

Introduction
210. The principal conditions of
a stable society—one that to all
intents and purposes can be sus

tained indefinitely while giving
optimuin satisfaction to its mem-
bers — are: (1) minimum disrup-

tien of ccological processes; (2)
maximum conservation: of mat-

erials and energy—or an economy
of stock rather than flow; (3) a
popwiation in which recruitment
equals loss; and (4) a social
system In which the individual
can enjoy, rather.than feel re-
stricted by, the first three condi-
tions. n

211. The achievement of these four
conditions will require controlled and
well-orchestrated change ‘on numerous

fronts and this change will probably
occur through seven operations: (i) a
control operation whereby environ-
mental disruption is reduced as much
as possible by technical means; (2) a
{recze operation, in which present trends
are halted; (3) asystemic substitution, by
which the most dangerous components
of these trends arc replaced by techno-
logical substitutes, whose effect is less
deleterious in the short-term, but over

the long-term will be increasingly
incflective; (4) systemic substitution,
by which these technological substitutes
are replaced by “natural” or self-
regulating ones, i.e. those which either
replicate or employ without undue dis-
turbance the normal processes of the
ecosphere, and are therefore likely to
be sustainable over very long periods of
time; (5) the invention. nromotion and

application of alternative technologies
which are energy and materials con-

servative, and which because they are
designed for relatively “closed” econo-
mic communities are likely to disrupt
:cological processes only minimally
‘e.g. intermediate technology); (6) de-
centralisation of polity and economy at
all levels, and the formation of com-

munities small enough to be reasonably
self-regulating and self-supporting; and
(7) education for such communities.

212. As we shall see when we examine

how our four conditions might be
achieved, some changes will involve
only a few of these operations, in others
a number of the operations will be
carried out almost simultaneously, and
in others one will start well before
another has ended. The usefulness of the

operation-concept is simply to clarify
the orchestration of change.

213. In putting forward these proposals
we are aware that hasty or disordered

change 1s highly disruptive and ulti
nately self-defeating; but ‘we are -alsg
nindful of how the time-scale imposed
on any proposal for a remedial course of

action has been much-abbreviated- by
he dynamic of exponential growth (of
sopulation, resource depletion and
sollution) and by the scarcely perceived
scale and intensity of our disruption of
‘he ecological processes on which we

and all other life-forms depend. Within
hese limitations, therefore, we have
raken care to devise and synchronise
our programme so-as to minimise both

inemplovment and capital outlay.. We
selieve it possible to change from an

&gt;Xpansionist socicty to a stable society
yithout Joss of jobs or an increase in
eal expenditure. Inevitably. however.

‘here will be considerable changes, both
of geography and function, in job
wailability and the requirements for
capital inputs—and these may set up
‘mmense counter-productive social pres-
sures. Yet given the careful and sensitive
conception and implementation of a
otally integrated programme these
should be minimised, and an open
style of government should inspire the
rust and co-operation of the general
public so essential for the success of
‘his enterorise.

214. One further point should be made
sefore we consider in more detail the

carious changes required. As each of the
many socio-economic components or

cariables of "industrial society are
changed orreplaced, so various pressure-
soints will be set up. It is easy to
.magine, for example, a situation in
which 25 per cent of the socio-economic
variables” ‘are "designed for a Stable
society and therefore by definition are
‘II-suited to one of expansion. This
situation may create more problems
_han it solves. When we reach the point
at which 50 per cent of the variables
are adapted to stability and the other 50
ser cent to expansion, the difficulties
and tensions are likely to be enormous.

&gt;ut thereafter each change and replace-
ment will assist further change and
replacement, and the moulding of a
sustainable, satisfying society should be
that much easier. Jt is difficult for the

human mind to imagine the temporal
sequence of ‘complex change, and no
doubt impossible for it to visualise the
precise interactions of the various com-
ponents. While bearing in mind the
folly of expecting computers to do our
hinking for ns, we believe they have an
:mportant role to play in demonstrating



the consequences throughout social and
ccological systems of a great number
of changes over a given period of time.

Minimising the disruption of cco-
logical processes
220. Ecological processes can be dis-
rupted by introducing into them either
substances that are foreign to them or

the correct ones in the wrong quantities.
It follows therefore that the most com-

mon method of pollution “control”
namely dispersal, is not control at all,
but a more or less useful way of playing

for time. Refuse disposal by dumping
solves the immediate problem of the
householder, but as dumping sites are
used up it creates progressively less
soluble problems for society at large;
smokeless fuels are invaluable signs of
progress for the citizens of London or
Sheffield, but the air pollution from
their manufacture brings misery and
ill-health to the people near the plants
where they are produced; in many cases

the dispersal of pollutants through tall
chimneys merely alters the proportion
of pollution, so that instead of a few
receiving much, many receive some; and
lastly, in estuarine and coastal waters—
crucial areas for fisheries—nutrients

trom sewage and agricultural run-oft in

modest quantitics probably increase
productivity, but in excess are as harm-

ful as organochlorines and heavy
metals.

221. Thus dispersal can be only a tem-

porary expedient. Pollution control
proper must consist of the recycling of
materials, or the introduction of practices
which are so akin to natural processes

as not to be harmful. The long-term

object of these pollution control pro-
cedures is to minimise our dependence
on technology as a regulator of the

zcological cycles on which we depend,
and to return as much as possible to the

natural mechanisms of the ecosphere,
since in all but the short-term they are
much more eflicient and reliable. In the

light of these remarks then, let us
consider some contemporary pollution
problems and how they might be solved.

222. Pesticides. There is no way of

controlling the disruption caused by
pesticides save by using less, and pro-
gress towards this end will probably
require three operations: frecze, asyste-
mic substitution, and systemic substi-
tution. The freeze operation consists of
the ending of any further commitment

to pesticides, particularly the persistent
srganochlorines. For the developed
countries this is a relatively simple pro
cedure, and already the use of Dieldrin,
DDT, and so on, is beginning to decline
For the undeveloped countries, how-
aver, it would be impossible without an
indertaking from the developed ones
o subsidise the supply of much more

sxpensive substitutes. In the malaria
xontrol programme, for example, the
-eplacement of DDT by malathion or
sropoxur would raise the cost of spraying
operations from US $60 million a year
to $184 million and $510 million

respectivelyl.

223. Once such an undertaking is given.
‘he undeveloped countries could pro-
seed to the second operation. (There is
no conceivable reason why the

feveloped ones should not formally de
30 now.) This consists of the progressive
substitution of non-persistent pesticides
‘organophosphates, carbamates, etc.)
‘or the organochlorines. The third
operation, the substitution of natura!
controls for pesticides in general could
“ollow soon after. Two important points
should be borne in mind: (a) it is most
anlikely that the third stage could ever
se complete——we will probably have to
rely on the precision use of pesticides
for some considerable time as part of ¢
programme of integrated control; ana
(b) the second and third operations
would proceed in harness until al
countries had fully integrated pest
ontrol programmes. The drawback
withintegrated control (the combination
of biological control, mechanical con-
rol, crop-species diversity and the
yrecise use of species-specific pesticides)
s that as yet we do not know enough

about it, so that a full-scale research

srogramme is urgently required. The
igro-chemical industries should be en-
couraged to invest in integrated control
srogrammes though plainly, since the
yrofits cannot be so great as from

chemical control, research will need
oublic finance—as will the training of
.ntegrated control advisory teams tc
assist farmers, particularly in the un-
developed countries. Such an invest
ment, however, will appear modest once

antegrated control is fully operational, in
comparison with the vast sums of money

currently being spent annually on pesti-
cides. A typical operational procedure
“or the transfer from chemical to inte-

zrated control might be as follows:
yreanochlorines phased out, substitute

pesticides phased in; in some cultiva-
tions thesc substitutes would be phased
out almost immediately, to be replaced
by integrated control; in others the
lime-table would be somewhat longer,
depending on our understanding of the
relevant agro-ecological processes and
the availability of trained personnel,

224. Fertilisers. While on many occa-

sions the use of inorganic fertilisers is
valuable, their overuse leads to two

intractable problems: the pollution of
freshwater systems by run-off, and
diminishing returns due to the slow but
inevitable impoverishment of the soil
(se¢ appendix on food supply). Again
the solution will come through three
operations: freeze, asystemic substitu-
tion, and systemic substitution. The first
operation requires there to be no
further increment in the application
of inorganic fertilisers, and hence
the removal of subsidies for them.
Again this is relatively easy for the
developed countries (although there
may be some drop in yield per acre),
but next to impossible for the unde-
veloped countries, which are now being
introduced to the new genetic hybrids
of rice and wheat. Since the remarkable
responsiveness of these hybrids is con-
tingent on massive fertiliser inputs (up
to 27 times present ones), the unde-
veloped world is faced with an unen-
viable choice: either to keep alive its
expanding population over the next
ten years at the price of considerable
damage to soil structure and long-term
fertility; or to improve soil structure
so that a good proportion of the popu-
lation can be fed indefinitely, but in
ihe knowledge that the population will
probably be reduced to that pro-
portion by such natural processes
as famine and epidemic. In the long-
term, of course, the solution lies in
population control; but in the inter-
ening period there seems to be no
alternative to concentrating on agri-
cultural methods that are sustainable

even at the expense of immediate

productivity. The consequences of not
doing so are likely to be much worse

thafi any failure to take full advantage
of the new hybrids. In the meantime,
an emergency food-supply must bé
created by the developed prime-
producers (USA, USSR, Canada, Aus-
‘ralia, New Zealand) so that as much as

yossible of any short-fall can be met

during this dificult period.



225. The second operation involves
the gradual substitution of organic
manures for inorganic fertilisers—
though occasionally the latter will be
used to supplement the former—and
the return to such practices as rotation

and leys; this would merge into the
third operation: the adoption of highly
diversified farming practices in place of
monocultures. It is necessary to empha-
sise that this is not simply a return to

traditional good husbandry: it is much
more a change from flow fertility
(whereby nutrients are imported from
outside the agro-ecosystem, a propor-
tion being utilised by food-plants, but
with a large proportion leaving the
agro-ecosystem in the form of run-off,
etc.) to cyclic fertility (in which nutri-
ents in the soil are used and then re-

turned to it in as closed a cycle as

possible). The great advantage of
nutrients in organic form is that the
soil appears much better adapted to
them. The nitrogen in humus, for
example, is only 0.5 per cent inorganic,
the rest being in the form of rotting
vegetation, decomposing insects and
other animals, and animal manure.
A high proportion of organic matter is
essential for the soil to be easily work-
able over iong periods (thus extending
the period in which cultivations are
timely), for it to retain water well
without becoming saturated, for the
retention of nutrients so that they
remain available to plants until they
are taken up by them (thus reducing
wastage), and for the provision of the
optimum environment for the micro-
organisms so vital for long-term fertility.
The rotation of leguminous plants and
of grass grazed by animals are the most
effective ways of adding organic matter
to the soil, while at the same time
allowing livestock to select their own
food in the open has the double advan-
tage that they are bred with a healthy
fat-structure and their wastes enrich the
soil instead of polluting waterways or
overloading sewage systems. By diversi-
fying farming in these and other ways
we are taking advantage of the immense

growth of knowledge about agricultural
ecology, which plainly will increase
with adaitional research

226. Domestic sewage. The volume of
sewage is directly proportional to popu-
lation numbers and can only be stabi-
lised or reduced by stabilising or

reducing the population. However,
sewage can and should be disposed of

nuch more efficiently. It is absurd
hat such valuable nutrients should be

illowed to pollute fresh and coastal
waters, or that socicty should be put
‘0 the expense of disposing of them ir
areas where they cannot be effectively
atilised. Unfortunately, in developed
countries, their disposal as agricultura,
ertiliser is not generally feasible.
argely for two reasons: (a) they are
contaminated by industrial wastes; (b)
ransportation costs are too high. Both
difficulties can be overcome—in the

irst case by ensuring that there is no
‘or negligible) admixture of industrial
‘0 domestic effluents, which depends on

setter industrial pollution control (see
selow); and in the second case. by
jecentralising so that there is an

mproved mix of rural and urban
activities. This will be explored in the
ection on social systems. In unde-

eloped countries, the problem of
domestic sewage could be overcome by
the provision of aid to pay for sewage
plants that yield purified water and
asable sludge.

227. Industrial wastes. Reduction of

industrial effluent should proceed by
‘wo operations: a control operation,
and an alternative (materials and energy
conservative) technology operation. We
aave already suggested that the key. to
s&gt;ollution control is not dispersal but
recycling, and since recycling is a
most important element in. resource
management if will be discussed in the
section on stock economics. The alterna-

tive technology operation will be con-
cidered in the section on social systems.

Conversion to an economy of
stock |

230. The transfer from flow to stock
economics can be considered under two
aeadings: resource management and
social accounting,

231. Resource management. It is essen-
.ial that the throughput of raw materials
oe minimised both to conserve non-

renewable resources and to cut down

sollution. Since industry must have an
economic incentive to be conservative

of 'materials and energy and to recycle
as much as possible, we propose a

number of fiscal measures to these ends:

a) A raw materials tax. This would be
yroportionate to the availability of the
aw material in question, and would be
lesigned to enable our reserves to last
yer an arbitrary period of tune. the

longer the better, on the principle that
during this time our dependence on this
raw material would be reduced. This

tax would penalise resource-intensive
.ndustries and favour employment-
intensive ones. Like (b) below it would
also penalise-short-lived products.
‘b) An amortisation tax. This would
be proportionate to the estimated life of
the product, e.g. it would be 100 per
cent for products designed to last no
more than a year, and would then be

progressively reduced to zero per cent
for those designed to last 100— years.
Obviously. "this would penalise short-
lived products, especially disposable
ones, thereby reducing resource utilisa-
tion and pollution, particularly the solid-
waste problem. Plastics, for example,
which are so remarkable for their dur-

ability, would be used only in products
where this quality is valued, and not for
single trip purposes. This tax would also
encourage craftmanship and employ-
ment-intensive industry.

232. The raw materials tax would

obviously encourage recycling, and we
can see how it might work if we con-
sider such a vital resource as water. The

growing conflict between farmers, con-
servationists and the water beards is

evidence enough that demand for water
is conflicting with other, rio less impor-
:ant, values. At the moment, the water
ooards have no alternative but to fulfil

their statutory obligation to meet
iemand, and accordingly valley after
valley comes under the threat of drown-
ing. Clearly, unless we consider dry
land an obstacle to progress, demand
must be stabilised, and since demand is a
function of population numbers X per
capita consumption, both must be
stabilised, if not reduced (and we have
seen that for other reasons they must be
reduced). To this end therefore, while a
given minimum can be supplied to each
person. free-of-charge, any amount
above that minimum should be made
‘ncreasingly expensive. As far as
‘ndustry is concerned, the net effect
would be to encourage the installation
of closed-circuit systems for water;
‘otal demand would be reduced, and
there would be less pressure on lowland
river systems.

233. Despite the stimulus of a raw

naterials tax, however, it is likely that
here would be a number of serious
yollutants which it would be unecono-
Tie to recvele. and still others for which



recycling would be technically im-
possible. One thinks in particular of
the radioactive wastes from nuclear

power stations. Furthermore, recycling
cannot do everything: there will always
be a non-recoverable minimum, which as

now will have to be disposed of as

safely as possible. This limitation can
be made clear if we postulate a 3 per

cent growth rate, and the introduction
of pollution controls which reduce
pollution by 80 per cent throughout—
it would then take only 52 years to
bring us back where we started {rom,
with the original amount of pollution
but with a much greater problem of
reducing it any further; if we had a 6
per cent growth rate, we would reach
this position in a mere 26 years. It is
also worth mentioning that recycling
consumes energy and is therefore

polluting, so that it is necessary to
develop recycling procedures which are
energy conservative. i

234. The problem of uneconomic:re-
cycling can be resolved by the granting
of incentives by government. Indeed, in
the short-term, the entire recycling
industry should be encouraged to
expand, even though we know that in
the long-term industrial expansion is
self-defeating. This brings us to the
intractable problem of the disposal
of the undisposable, which can only be
resolved by the termination of industrial
growth and the reduction of energy
demand. Again fiscal measures will be
supremely important, and we propose
one in particular: (¢) A power tax.
This would penalise power-intensive
processes and hence those causing
considerable pollution. Since machinery
requires more power than people, it
would at the same time favour the

employment intensification of industry,
i.e. create jobs. It would also penalise
the manufacture of short-lived products.
In addition to this tax, tficre should be
financial incentives for the development
and installation of total energy systems,
a matter to which we shall return in the

section on social systems. ~

235. Finally, industrial pollution canalso
be reduced by materials substitution.
The substitution of synthetic compounds
for naturally occurring compounds
has created serious environmental

damage since in some cases the syn-
thetics can be broken down only

with difliculty and in others not at all.
The usage rate of these synthetics has

ncreased immensely at the expense of
he natural products, as can be seen from

‘he following examples®:
‘a) In the US, per capita consumption
of synthetic detergents increased by 300
ver cent between 1962 and 1968. They
nave largely replaced soap products, per
capita consumption of which fell by 71
per cent between 1944 and 1964.
‘b) Synthetic fibres are rapidly replacing
sotton, wool, silk and other natural
ibres. In the US, per capita consump-
ion of cotton fell by 33 per cent between
1950 and 1968.
‘c) The production of plastics and
synthetic resins in the US, has risen by
300 per cent between 1958 and 1968.
They have largely replaced wood and
paper products.

All of these processes consume the
non-renewable fossil fuels, and their
manufacture requires considerable in-
puts of energy. On the face of it, there
fore, a counter-substitution of naturally
occurring products would much reduce
environmental disruption. However, it
Is possible that such a change-over,
while it would certainly reduce dis-
-uption at one end, might dangerously
increase it at the other. For example,
many more acres would have to be put

mder cotton, thus increasing demand
for pesticides, more land would have to
oe cleared and put under forest mono-
cultures, and so on. This problem
can only be solved by reducing-total
consumption.

236. Genetic resources. Before leaving
the subject of resources, it is appropriate
‘hat we consider the world’s diminishing
stock of genetic resources. Genetic
diversity“isessential for the security
of our food supply, since’it is the sine
qua non of plant breeding and intro-
iuction. The greater the number of
varieties, the greater the opportunities
‘or developing new hybrids with resist-
ince to different types of pests and
iseases, and to extremes of climate. It is
important that new hybrids be continu-
ally developed since resistance to a
particular disease is never a permanent
quality. The number of plant varieties
to be found in nature is infinitely
oreater than the number we could
create artificially. Most of them are to be
found in the undeveloped ‘countries
either as traditional. domesticated plants
yr as wild plants in habitats refatively
analtered by man, There is a real dange:
hat the former will be replaced by
:ontemporary high-yield varigties, while

the latter will disappear when their
habitats are destroyed. An FAO con-

ference in 1967 concluded that the plant-
rene pool has diminished dangerously,
‘or all over the world centres of
liversity, our gene banks as it were, are

disappearing, and with them our chance
of maintaining productivity in food3.

237. Such centres—areas of wilderness
—are often destroyed because their
importance is not understood. Because
they seem less productive than fields of
waving corn, or because they are not
accessible or attractivetotourists,they
are considered in need of “improve-
ment” or development, or simply as

suitable dumping grounds for the detri-
tus of civilisation. This is particularly
‘rue of wetlands—estuaries and marshes

-where pollution, dredging, draining
and filling are looked on almost with

equanimity, certainly with scant regard
for what is being lost. Yet the compiex
of living and decomposing grasses,
and of phytoplankton, characteristic
of wetlands, supports vast numbers
of fish and birds and makes it
one of the world’s most productive
ecosystems. Estuaries are the spawning
grounds of very many fish and shellfish
and form the base of the fond-chain of
some 60 per cent of our entire aiiue

harvest. Should they go we can expect
a substantial drop ir productivity

738. It is vital to the future well-being
of man that wilderness areas and wet-

tands be conserved at all costs. This

cannot be a matter simply of taking
seed and storing it, since to be valuable
senetic stock must continue to be sub-
‘ect to normal environmental pressures,
ind besides we have scarcely any idea of
what plants we shall find useful in the
future. For these reasons we must not
anly conserve large areas of natural
habitat, we must also draw upon the
knowledge and experience of the hunter-
zatherers and hunter-farmers who gain
their livelihood from them.

239. We therefore have recommended
to the UN Human Environment Con-
‘erence thatt:

(1) Certain wilderness areas of tropi-
;al rain forest, tropical scrub forest,
and arctic tundra be declared inviolate,
these being the least understood and
most fragile biomes;

(2) the hunter-gatherers and hunter-
farmers within these areas be given title
to their lands (i.e. those lands in which



traditionally they have gained their
living) and be allowed to-live there
without pressure of any kind;

(3) severe restrictions be placed on
entry to these areas by anyone who does
not live there permanently (while
allowing the indigenes free movement);

(4) sovereignty over the areas remain
with the countries in which they lie;
who should also be responsible for the
policing of their boundaries;

(5) funds for administration of these
areas and payments in lieu of exploita-
tion (to the host country) be collected
from UN members in proportion to
their GNP;

(6) an international body be appointed
as an outcome of the Stockholm Human

Environment Conference to supervise
an ecological programme of research,
the results of which should be freely
available to participating countries.

240. Social accounting. By the intro-
duction of monetary incentives and
disincentives it is possible to put a
premium on durability and a penalty on
disposability, thereby reducing the
throughput of materials and energy so
that resources are conserved and pollu-
tion reduced. But another important
wey of reducing pollution and enhancing
amenity is by the provision of a more
gquitable social accounting system,
reinforced by anti-disamenity legisla-
tion. Social accounting procedures must
be used not just to weigh up the merits

of alternative development proposals,
but also to determine whether or not

society actually wants such develop-
ment. Naturally, present procedures
require improvement: for example; in
calculating “revealed preference” (the
values of individuals and communities
as “revealed” to economists by the
amount people are willing and/or can
afford to pay for or against a given

development), imagination, sensitivity
and commonsense are required in order
to avoid the imposition on poor neigh-
bourhoods or sparsely inhabited
countryside of nuclear power stations,
reservoirs, motorways, airports, and the
like; and in calculating the “social time
preference rate” (an indication of
society’s regard for the future) for a
given project,. a very low discount
should be given, since it is easier to
do than undo, and we must assume
that unless we botch things completely
many -more generations will follow us
who will not thank us for exhausting
resources or blighting the landscape.

241. The social costs of any given
development should be paid by those
who propose or perpetrate it—*"the
polluter must pay’ is a principle that
must guide our costing procedures
Furthermore, accounting decisions
should be made in the light of stock
sconomics: in other words, we mus!
;udge the health of our economy not by
flow or throughput, since this inevitably
leads to waste, resource depletion and
environmental disruption, but by the
distribution, quality and variety of the
stock. At the moment, as Kennett

Boulding has pointed out, “the success
&gt;f the economy is measured by the
amount of throughput derived in part
rom reservoirs of raw materials, pro-
cessed by ‘factors of production’, and
passed on in part as output to the sink
of pollution reservoirs. The Gross
National Product (GNP) roughly mea-
sures this throughput”. Yet, both
.he reservoirs of raw materials and the
reservoirs for pollution are limited and
Anite, so that ultimately the throughput
‘rom the one to the other must be

detrimental to our well-being, and must

therefore not only be minimised but be
regarded as a cost rather than a benefit

For this reason Boulding has suggested
Bint OM? be-considored a measure of

gross national cost, and that we devote
surselves to its minimisation, maxi
mising instead the quality of our stock
‘When we have developed the eco

nomy of the spaceship earth”, he writes,
“in which man will persist in equi
ibrium with his environment, the notior
5f the GNP will simply disintegrate
We will be less concerned with income
Jow concepts and more with capital-
stock concepts. Then technological
changes that result in the maintenance
of the total stock with less throughput
(less production and consumption) will
be a clear gain”. We must come to
assess our standard of living not by

calculating the value of all the air
-onditioners we have made and sold,

but by the freshness of the air; not by
he value of the antibiotics, hormones,
eedstuff and broiler-houses, and the

sost of disposing of their wastes, all of
which put so heavy a price on poultry
production today, but by the flavour
and nutritional quulity of the chickens
themselves: and so on. In other words,

accepted value must reflect real value,
just as accepted cost must reflect real
~ost.

142. It is evident, however, that in a

socicty such as ours, which to a large
extent ignores the long-term conse-
quences of its actions, there is a sub-
stantial differential between accepted
cost and. real cost. An industrial town,

for example, whose citizens and factories
pollute the air and water systems around
it and whofeed themselves from a num-
ber of increasingly intensive mono-
cultures, not only has no way of
measuring the satisfactions or other-
wise afforded by its life-style, nor of
&gt;quitably distributing the costs imposed
by one polluter on another, but no way
sither of assessing ecological costs,
some of which will have to be paid by
generation 1, others by generations 2,
3, 4, etc., and still others by people
:Isewhere, with whom in every other
respect there might be no contact. Thus
its agricultural practices might provide
cheap and plentiful food for one
generation and stimulate its agro-
chemical industries, but may so
impoverishthesoilanddisruptthe agro-
=cosystem, that the next generation will
have to import more food, or failing
this, to resort to still riskier expedients,
thereby seriously compromising the
food supplyof the following generation;
or the wastes of one generation might
affzet the health of the next, on is
marine food supply, or so increase the
mutation rate that future generations
receive an unlooked for genetic burden.
The extent to which we are simplifying

ecosystems and destroying natural con-
trols so that we are forced to provide

technological substitutes is a real cost
against society and should be accounted
as one. At the moment, however, we

merely add up the value of mining
operations, factories and so on, and
that of cleaning up the mess whenever
we attempt to do so, and conclude that
we have never been .better off.

243. Since the full costs of any action

anywhere in the world must be borne
by soirneone, somewhere, sometime,
it is important: that our accounting
system makes provision for this. We
accept, however, that ecological pro-
cesses are so complex, and can spread

so far in space and time, that this will be
exceptionally difficult. Nonetheless,
given the truism that a satisfactory
accounting system is one which sup-
ports and helps perpetuate the social
system from which it derives, we must
attempt to devise one which is fitted to a

society based on a sober assessment of
ecological. reality and not on the



anthropocentric pipe-dream that we
can do what we will to all species, not

excepting, it seems, future generations of
our own. It is worth recalling Prof.
Commoner’s dictum that since ccono-

mics is the science of the distribution of
resources, all of which are derived from

the ecosphere, it is foolish to perpetuate
an economic system which destroys it.
Ideally (and as befits the etymology of
the two words), ecology and economics
should not be in conflict: ecology should
provide the approach, the framework
for an understanding of the inter
relationships of social and environ-
mental systems; and economics should
provide the means of quantifying those
interrelationships in the light of such an
understanding, so that decisions on
alternative courses of action can be

made without undue difficulty.

244. One of our long-term goals,
therefore, must be to unite economics
and ecology. The specific measures we
have proposed are, we believe, necessary
steps in this direction, albeit crude ones.
A raw materials tax, an amortisation

tax, a power tax, revised methods of

calculating revealed preference, social
ime preference rate, and so on, with
legislative provision for their enforce-
ment, a set of air, water and land

quality standards enforceable at law and
linked with a grant-incentive pro-
gramme—these and other measures
will have to be introduced at an early
stage. Naturally, the full force of such
measures could not be allowed to

operate immediately: they would have
to be carefully graded so as to be

effective without causing unacceptable
degrees of social disturbance. Plainly
the social consequences will be great,
and these will be considered in the
section on social systems. The key to
success is likely to be careful synchro-
nisation, and this too will be considered
in a separate section.

Stabilising the population
250. We have seen already that however
slight the growth rate, a population
cannot grow indefinitely. It follows,
therefore, that at some point it must
stabilise of its own volition, or else be
cut down by some “natural” mechanism
—famine, epidemic, war, or whatever.
Since no sane society would choose the
latter course, it must choose to stabilise.

To do this it must have some idea ofits
optimum size, since again it is unlikely
that any sane socicty would choose to

stabilise above (or indeed below) it.

251. The two main variables affected by
population numbers, as opposed to pei
capita consumption, are the extent to
which the emotional needs and social

aspirations of the community can be
net (i.e. the complex of satisfactions
which has come to be known as the

quality of life), and the community’s
bility to feed itself. In our -opinion
there is good social and epidemiological
svidence that Britain and many other
countries in both the developed and un-
developed worlds are overcrowded.
However, since this is impossible to
prove, and since there is immense
variation in individual emotional re-

quirements, it would be unwise in the
present state of our knowledge to rely
on quality of life judgements when
calculating the optimum population.
Fortunately, we know much more about

‘eeding ourselves, and assessment of the
optimum becomes a realisable task if
we base it on the simple ecological
concept of the carrying capacity of the
land.

252. Carrying capacity is usually de
fined as the amount of solar energy

ootentially available to man via food
slants in a given arca. This definition
must be accompanied by a caveat to the
fect that if carrying capacity is con-
sidered in terms of energetics alone, a
umber of essential ecological and
wtritional variables are in danger ot

:xclusion. For example, it would be
zasy to assume that land used for a

combination of purposes (mixed farm-
ng, woodland, etc.) would be better

&gt;mployed ‘and could support a larger
population if it were exclusively given
over to the intensive productionof
food-plants high in calories (e.g. wheat)
We know, however, that protein and
the other nutrients are no less vita,
to us than calories, while there is evi-
dence that we are more likely to get the

proper nutritional components from
meat if it comes to us from free-living

animals. This requirement alone de-
mands a certain diversity, both of
species and habitat, and we have seen
‘00 (in the appendix on ecosystems) that
diversity is essential if fertility and
stability are to be maintained over the

long-term.

253. As we have seen Britain supports &amp;

population well in excess of the carrying
sapacity of the land owing to its ability

to import large amounts of food,
especially the cheap protein required to
feed our poultry and pigs. As world
population grows, and with it global
igricultural demand, so will it be
‘ncreasingly difficult for us to find coun-

ries with exportable surpluses, sur-
pluses which in any case will become
progressively more expensive. Unless
we are willing (and able) to perpetuate
in even greater inequality of distribution
‘han exists today, Britain must be self-
supporting. We have stated already our
oelief that on the evidence available

it is unlikely that there will be any
significant increase in yield per acre,
so that there is no other course open

to us but to reduce our numbers before
we stabilise. Since we appear capable of
supporting no more than half our

present population, the figure we should
aim for over the next 150 to 200 years

can be no greater than 30 million, and in
order to protect it from resource
fluctuation probably less. °

254. Not every country is in such a
difficult position as Britain. A few will
be able to stabilise at or relatively near

present levels. But taking world popula-
sion as a whole, and using per capita
per diem protein intake as the key

variable in assessing cairyliig capacity,
we believe the optimum population for
che world is unlikely io be above 3,500
nillion and is probably a good deal
ess. This figure rests on three assump-

dons: (a) that the average per capita
ver diem requirements of protein is
55 grams®; (b) that present agricultural
production per capita can be sustained
'ndefinitely; and (c) that there is abso-
'utely equitable distribution, no country
snjoying a greater per capita per diem
protein intake than any other-—which
compared with today's conditions is
absurdly utopian. Utopian though
they may be, unless these assumptions
are realised, we are faced either with the
task of reducing world population still
further until it is well below the opti-
mum, or with condoning inequalities
grosser and more unjust than those
which we in the developed countries
foster at present.

255. While they cannot grow indefi-
nitely, populations can remain above
the optimum—indeed above the sus-
tainable maximum—for some time. The

fact that the global population, includ-
ing that of Britain, is above both
levels, means onlv that our numbers are



preventing the optimisation of other
values. It means that while most pcople
reccive the bare minimum of calories
necessary for survival, a large propor-
tion arc deprived of the nutrients
(especially protein) essential for intel:
lectual development. They are alive,
but unable to realise their full potential
—which is the grossest possible waste
of human resources. An optimum

population, therefore, may be defined as
one that can be sustained indefinitely
and at a level at which the other values

of its members are optimised-—and the
fact that we are above this level does
not justify despair, but does justify a
great sense of urgency in working
towards our long-term goal of the opti-
mum. For it is obvious that given the
dynamic of population growth, even
if all nations today. determined to
stabilise their populations, numbers
would continueto rise for some consider-
able time. Indeed the Population Coun-
cil has calculated (Annual Report 1970)
that ““. . . if the replacement-sized family
is realised for the world as a whole by
the end of this centurv—itself an

unlikely event—the world’s population
will then be 60 per cent larger or about
5.8 billion, and due to the resulting age
structure it will not stop growing until
near the end of the next century, at
which time it will be about 8.2 billion
£8,200 million) or about 225 per cent the
present size. If replacement is achieved
in the developed world by 2000 and in
the developing world by 2040, then the
world’s population will stabilise at
nearly 15.5 billion (15,500 million)
about a century hence, or'well over four

times the present size”. Clearly we must
go all out for the “unlikely event” of
achieving the replacement-sized family
(an average of about two children per
couple) throughout the world by the
end of this century, if our children are
not to suffer the catastrophes we seck to
avoid.

256. Our task is to end population
growth by lowering the rate of recruit-
ment so that it equals the rate of loss.
A few countries will then be able to
stabilise, to maintain that ratio;
most others, however, will have to
slowly reduce their populations to a
level at which it is sensible to stabilise.

Stated baldly, the task seems impossible;
but if we start now, and the exercise

is spread over a sutliciently long period
of time, then we believe that it 1s within
our capabilities. The dithculties are

snormous, but they arc surmountable.

257. First, governments must ack
r1owledge the problem and declare
heir commitment to ending popula
lon growth; this commitment shoule
also include an end to immigration.
Secondly, they must set up national
Jopulation services with a fourfold
brief:

(1) to publicise as widely and vigor
ously as possible the relationship
between population, food supply, qual
‘ty of life, resource depletion, etc., and
‘he great need for couples to have na
nore than two children. The fines:

-alents in advertising should be re
sruited for this, and the broad aim
should be to inculcate a socially more

-esponsible attitude to child-rearing
“or example, the notion (derived
argely from the popular women’s
magazines) that childless couples should
»e objects of pity rather than esteem
‘hould be sharply challenged; and of
course there are many similar notions

to be disputed.
(2) to provide at local and national

levels free contraception advice and
information on other services such as

abortion and sterilisation;
(3) to provide a comprehensive domi

ciliary service, and to provide contra-
ceptives free of charge, free sterilisation,
and abortion on demand;

(4) to commission, finance, and co-
ordinate research not only on demo-
graphic techniques and contraceptive
:echnology, but also on the subtle
cultural controls necessary for the
jarmonious maintenance of stability
We know so little about the dynamics
of human populations that we cannot
say whether the first three measures
vould be sufficient. It is self-evident
hat if couples still wanted families
larger than the replacement-size no
amount of free contraception would
make any difference. However, because
we know so little about population con-

rol, it would be difficult for us to devise
any of the socio-economic restraints
~hich on the face of it are likely to be

more effective, but which many people
ear might be unduly repressive. For this
-eason, we would be wise to rely on
he first three measures for the next

20 years or so. We then may find

they are enough—but if they aren't, we
nust hope that intensive research during
his period will be rewarded with a sci

of socio-economic restraints that arc
soth effective and humane. These will

then constitute the third stage, and
should also provide the tools for the
‘fourth stage—that of persuading the
&gt;ublic to have average family sizes
of slightly less than replacement size, so
that total population can be greatly
reduced. If we achieve a decline rate of

0.5 per cent per year, the same as
Britain’s rate of growth today, there
should be no imbalance of population
structure, as the dependency ratio would
be exactly the same as that of contem-

norary Britain. Only the make-up of
dependency would be different: instead
of there being more children than old
people, it would be the other way round.
The time-scale for such an operation
is long of course, and this will be
suggested in the section on orchestra
tion.

Creating a new social system
260. Possibly the most radical change
we: propose in the creation of a new

social system is decentralisation. We do
so met because we are sunk in nostalgia

for a mythical little England of fetes,
olds worlde pubs, and perpetual con-
verzations over garden fences, but for
four much more fundamental reasons:

WL {n} Whils thers is rood gvidones
thai human societies can happily remain
stalie for long periods, there is no
doutst that the long transitional siage
tha: we and our children must go

through will impose a heavy burden
on gur moral courage and will require
grazs restraint. Legislation and the
operations of police forces and the
cowts will be necessary to reinforce
this restraint, but we believe that such
external controls can never be so
subidie nor so effective as internal

comrols. It would therefore be sensible

to promote the social conditions in
whith public opinion and full public
participation in decision-making be-
coire as far as possible the means where-

by sommunities are ordered. The larger
a community the less likely this can be:
in a heterogeneous, centralised society
such gs ours, the restraints of the stable

socitty if they were to be effective would
appear as so much outside coercion;

but :n communities small enough for
the zeneral will to be worked out and
expiessed by individuals confident of
themselves and their fellows as indi-
videals, “us and them™ situations are

less likely to occur-—people having
lcarted the limits of a stable society
wotid be free to order their own lives



within them as they wished, and would
therefore accept the restraints of the
stable society as necessary and desirable
and not as some arbitrary restriction

imposed by a remote and unsympa-
thetic government.

262. (b) As agriculture depends more
and more on integrated control and
becomes more diversified, there will
no longer be any scope for prairie-type
crop-growing or factory-type livestock-
rearing. Small farms run by teams with
specialised knowledge of ecology, ento-
mology, botany, etc, will then be the
rule, and indeed individual small
holdings could become extremely pro-
ductive suppliers of eggs, fruit and
vegetables to neighbourhoods. Thus a
much more diversified urban-rural mix
will be not only possible, but because
of the need to reduce the transporta-
tion costs of returning domestic sewage
to the land, desirable. In industry, as
with agriculture, it will be important to
maintain a vigorous feedback between
supply and demand in order to avoid
waste, overproduction, or production
of goods which the community does
not really want, thereby eliminating the
needless expense of time, energy and
money in attempts to persuade it that
it does. If an industry is an integral

part of a community, it is much more
likely to encourage product innovation
because people clearly want qualitative
improvements in a given field, rather
than because expansion is necessary
for that industry’s survival or because
there is otherwise insufficient work for
its research and development section.
Today, men, women and children are
merely consumer markets, and indus-
fries as they centralise become national
rather than local and supranational
rather than national, so that while
entire communities may come to depend

on them for the jobs they supply, they
are in no sense integral parts of those
communities. To a considerable extent

the “jobs or beauty” dichotomy has
been made possible because of this
deficiency. Yet plainly people want jobs
and beauty, they should not in a just
and humane society be forced to choose
between the two, and in a decentralised

society of small communities where
‘ndustries arc small cnough to be
responsive to cach community's needs,
there will be no reason for them to do

SO.

263. (¢) The small community is not

only the organisational structure in
which internal or systemic controls
are most likely to operate effectively,
ut its dynamic is an essential source of
stimulation and pleasure for the indi-
vidual. Indeed it is probable that only
in the small community can a man of
woman be an individual. In today’s

‘arge agglomerations he is merely an
solate—and it is significant that the
decreasing autonomy of communities
and local regions and the increasing
-entralisation of decision-making and
authority in the cumbersome bureau
cracies of the state, have been accom

nanied by the rise of self-conscious
‘ndividualism, an individualism which
feels threatened unless it is harped upon
Perhaps the two are-mutually dependent
[t is no less significant that this self:
conscious individualism tends to be
&gt;xpressed in ways which cut off one
‘ndividual from another—for example
the accumulation of material goods
like the motor-car, the television set, and
so on, all of which tend to insulate one
rom another, rather than bring them
ogether. In the small, self-regulating
sommunities observed by anthropol-
ygists, there is by contrast no assertion
»f individualism, and certain individual
aspirations niay uave to be represssd
5+ modified for the benefit of the com:
nunity—yet no man controls another
and each has very great freedom of
action, much greater than we have
‘oday. At the same time they enjoy the
-ewards of the small community, of
cnowing and being known, of an inten-
sity of relationships with a few, rather
han urban man’s variety of innumer-
able, superficial relationships. Such
.ewards should provide ample com-
sensation for the decreasing emphasis
sn consumption, which will be the inevit-
ible result of the premium on durability
vhich we have suggested: should be
tablished so that resources may be
.onserved and pollution minimised.
This premium, while not diminishing
sur real standard of living, will greatly
-educe the turnover of material goods
They will thus be more expensive,
although once paid for they should
10t need replacing except after long
seriods. Their rapid accumulation will
ao longer be a rcalisable, or indeed

socially acceptable goal, and alterna
ive satisfactions will have to be sought.
We believe a major potential source of
hese satisfactions to be the rich anc

rariegated interchanges and responsi
silities of community life, and that these

are possible only when such communi-
ties are on a human scale.

264. (d) The fourth reason for decen-
tralisation is that to deploy a popula-
sion in small towns and villages is to
reduce to the minimum its impact on
the environment. This is because the
actual urban superstructure required
per inhabitant goes up radically as the
size of the town increases beyond a

certain point. For example, the per
capita ¢ost of high rise flats is much
greater than that of ordinary houses;
and the cost of roads and other trans-
nortation routes increases with the
number of commuters carried. Simi-

larly, the per capita expenditure on
sther facilities such as those for distri-

yuting food and removing wastes is
nuch higher in cities than in small
.owns and villages. Thus, if everybody
ived in villages the need for sewage
‘reatment plants would be somewhat
seduced, while in an entirely urban
society they are essential, and the cost of
‘reatment is high. Broadly speaking,
it is only by decentralisation that we
ran increase self-sufficiency—and self:
sufficiency is vital if we are to minimise
the burden of social systems on the

scosvetems that sunnart them

265. Although we believe that the small
community should be the basic unit of
society and that each community should
be as self-sufficient and self-regulating
as possible, we would like to stress that
we are not proposing that they be
inward-looking, self-obsessed or in
any way closed to the rest of the world.
Basic precepts of ecology, such as the
interrelatedness of all things and the
‘ar-reaching effects of ecological pro-
~esses and their disruption, should
‘nfluence community decision-making,
and therefore there must be an efficient

and sensitive communications network
setween ‘all communities. There must be
procedures whereby community actions
‘hat affect regions can be discussed at

regional level and regional actions with
extra-regional effects can be discussed
at global level. We have no hard and
Fast views on the size of the proposed
sonununities, but for the moment we

suggest neighbourhoods of 300, repre-
sented in communities of 5.000, in
regions of 300.000. represented nations
ally, which in turn as today should be

represented globaliy. We emphasise
that our goal should be to create

conpununity feeling and ¢lobal awareness



rather than that dangerous and sterile
compromise which is nationalism.

266. Tn many of the developed countries
where community feeling has been
greatly eroded and has given way to
heterogeneous congeries of strangers,
the task of re-creating communities will
be immensely difficult. In many of the
undeveloped countries, however, al-
though it will not be easy, because the
process of community collapse and
flight to the city has begun only recently
there is a real chance that it can be

halted by such means as the abandon-

ment of large-scale industrial projects
for the development of intermediate
technologies at village level; and the
provision of agro-ecological training
tcams so that communities can be

taught to manage the land together,
rather than encourage farmers to turn

to expensive and dangerous procedures
like the heavy use of pesticides and
fertilisers, whith tend to reduce the
number of people needed on the land.

267. At home, industry will play a
leading role in the programme to
decentralise our economy and society.
The discussion of taxes, antidisamenity
legislation, and enforceable targets for
air, land and water quality in the
section on stock economics might lead
some to believe that we are willing to

bring about the collapse of industry,
widespread unemployment, and the
loss of our export markets. It is therefore
worth emphasising that we wish strongly
to avoid all three, and we do not see

that they are necessary or inevitable

consequences of our proposals. It is
obvious that for as long as we depend
on imports for a significant proportion
of our food, so we must export. And
since we are likely to require food-
imports for the next 150 years, we are

left with the question of whether it is
possible to develop community indus-
tries, dedicated to the principles of
maximal use/recycling of materials and
durability of goods, and at the same
time to earn an adequate revenue from

eXPOTris.

208. We believe that the answer is yes,
if the change-over is conducted in two
stages. The first stage is to alter the
direction of growth so that it becomes
more compatible with the aims of a
stable society. We have already men-
tioned that the recycling industry must
be encouraged to expand, and it is

obvious that willy-nilly it will do so
as over the years taxes and quality

targets become more stringent. To give
1 clearer idea of how the direction can

ye altered we will consider briefly the

question of transport.

269. There are more than 12 million
cars in Britain today, and according to
‘he Automobile Association this figure
vill rise to 21 million by 1981. About
1alf the households in Britain own a car

oday, and presumably the car popula-
‘ion 1s expected to rise in response to a

rise in this proportion, though pre-
sumably too, more households will own
nore than one car. At all events we

rave sufficient experience of traffic
songestion in our towns and cities and
he rape of countryside and community
yy ring-roads and motorways to realise
hat the motor-car is by no means the

sest way of democratising mobility
Indeed, if every household had a car,
we would be faced with the choice of

leaving towns and country worth
driving to and thereby imposing immo-
ility on the motorist, or of providing
1im with the vast expanses of concrete
~hich are becoming increasingly neces-
sary to avoid congestion at the expense
nf the areac thev sterilise and hlicht,

270. No-one can contemplate with

zquanimity the doubling of roads within
his decade necessary to maintain the
status quo, and we must therefore seek

sensible transportation alternatives. It
's clear that broadly-speaking the only
1lternative is public transport-—a mix
of rapid mass-transit by road and rail.
Rail especially should never have been
allowed to run down to the extent that

t has. The power requirements for
ransporting freight by road are five tc
Jix times greater than by rail and the
yollution is correspondingly higher.
The energy outlay for the cement anc
steel required to build a motorway is
hree to four times greater than that re-
quired to build a railway, and the land
areanccessary for the former is estimated
to be four times more than for the

latter. Public transport - whether by
‘oad or rail is much more eflicient in

erms of per capita use of materials and
anergy than any private alternative. It
can also be as flexible, provided it is
ancouraged at the expense of private
ransport.

271. This is the key to the provision ofa
sound transportation system. First the

sicious spiral of congestion slowing
uses, losing passengers, raising fares,
.0sing more passengers, using more
cars, ereating more congestion, etc.,
must be broken. A commitment to

build no more roads and to use the

capital released to subsidise public
ransport would be an excellent way of
doing this. The men who would norm-

ally live by roadbuilding could be
diverted to clearing derelict land and
restoring railways and canals as part
of a general programme of renewal.

From there, the progressive imposition
of restrictions on private transport and
the stimulation of public transport so
that it could provide a fast, efficient
and fiéxible alternative would be a
matter of course. Within the motor

industry, the decline in production of
conventional private vehicles would be
compensated for by the increased
production of alternative mass-transit
systems. There would also be a switch
of capital and manpower to the re-

development of railway systems. In the
long term, however, decentralisation
will bring a diminished demand for
mobility itself. As Stephen Boyden has
pointed out’, people use their cars for
four main reasons: to go to work, to go
te te countryside, 1 vith Sends and
relations, and to show off. In the stable

society, however, each community will
provide its own jobs, there will be
countryside around it, most friends and
relations will. be within it, and there will
be much more reliable and satisfying
ways of showing off.

272. This brings us to the second stage
of the change-over, in which industry
urns to the invention, production, and
nstallation of technologies that are
materials and energy conservative, that
are flexible, non-polluting and durable,
&gt;mployment-intensive and favouring
craftsmanship. Progress as we conceive
of it today. consists in increasing
an already arbitrarily high ratio of
capital to job availability; but if instead
this ratio were to be reduced, then our

manpower requirement would go up,
while at the same time the pollution
which is the inevitable by-product of
capital growth would be cut down. The
switch in emphasis from quantity: to
quality will not only stimulate demand
for manpower, it will also stabilise it and
give much greater satisfaction to the
men themselves. Instead of men being

Jsed as insensate units to produce
nereasing  quantitics of components.

”



they should be trained and given the
opportunity to improve the quality of
their work. The keynotes of the manu-
facturing sector should come to be

durability and craftsmanship —and such
a premium on quality should assure
us an export revenue large enough for

us to continue buying food from abroad,
while providing our manpower with
more enjoyable occupations. In the
case of industries like the aircraft indus-

try, which would naturally have a
greatly reduced role in the stable
society, their engineering expertise could
be turned to the development of such
things as total energy systems—designed
to provide the requirements of a
decentralised society with the minimum
of environmental disruption.

273. Industry can completely fulfil its
new role only in close harmony with
particular communities, so that the
unreal distinction between men as

employees and men as neighbours can

be abandoried, and jobs then given on
the basis that work must be provided
by the community for the sake of that
community's stability and not because
one group wishes to profit from another
group's labour or capital as the case
may be. As industry decentralises so
will the rect of society, The crection
of communities will come from the

combination of industrial change and a
conscious drive to re-structure society,

274. The principal components of this
drive are likely to be the redistribution

of government and the gradual incul-
cation of a sense of community and the
other values of a stable society. Over a

stated period of time, local government
should be strengthened and as many
functions as possible of central govern:
ment should be transferred to it. The
redistribution of government should
proceed on the principle that issues
which affect only neighbourhoods
should be decided by the neighbourhood
alone, those which affect only communi
ties by the community alone, those
which affect only regions by the region
alone, and so on. As regions, commu-
nities and neighbourhoods come in-
creasingly to run their own affairs, so

the development of a sense of com-

munity will proceed more easily, though
we do not pretend that it will be
without its problems.

275. Those regions which still have or
are close to having a good urban-rural

mix will be able to effect a relatively
smooth transfer, but highly urbanised
reas like London, the Lancashire
-onurbation, and South Wales will find
‘t much more difficult to re-create com:

nunities. Nevertheless, even in Londor
‘he structural remains of past commu

ities (like the villages of Putney, High:
rate, Hackney, Islington, etc.) will
srovide the physical nuclei of future
;ommunities—the means of oricnting
hemselves so that they can cut them:

selves away from those deserts of com-
merce and packaged pleasure (of which
:he most prominent example is the
Oxford Street, Regent Street, Piccadilly
complex) on which so much of London's

life is currently focused.

276. Itis self-evident.that no amount of

‘egislative, administrative or industrial
change will create stable communities
if the individuals who are meant to

conmiprise them are not fitted for them
As soon as the best means of inculcating

the values of the stable society have
been agreed upon, they should be incor
porated into our educational systems
ndeed, it may not be until the genera-
‘ion of 40-50 year olds have ‘been
educated in these values (so that as far
as possible everybody up to the age o!
$2 undeorctands then) that stable com
munities will achieve sufficient accept
ance for them to be permanently useful.

Orchestration
280. A -cardinal assumption of this
trategy is that it will not succeed with-

but the most careful synchronisation and
ntegration. We cannot say of a parti-
sular section of these proposals that it
alone is acceptable, and therefore we
vill go ahead with it immediately but
sonsider the rest later on! This section
‘herefore, is devoted to a schematic.
annotated outline of how change might
se orchestrated. It is necessarily unso-
phisticated and oversimplified, but. we
1ope it will give some idea of how
change in one quarter will aid change
tn the others.

281. Variables included in schematic

butline:
(a) establishment of national popu-

lation service :

(b) introduction of raw materials,
amortisation and power taxes; anti-
disamenity legislation; air, land and
water+ quality targets; recycling
zrants; revised social accounting
systems

(c) developed countries end com:
mitmenttopersistentpesticides and
subsidise similar move by unde-
veloped countries

"(d) end of subsidies on inorganic
fertilisers

(e) grants for use of organics and
introduction_ofdiversity

(f) emergency food programme for
undeveloped countries

(g) progressive ~ substitution of

non-persistent for persistent pesticides
(h) integrated control research pro-

gramme
(1) integrated control training pro-

gramme
(j) substitution of integrated con-

trol for chemical control
‘(k) progressive introduction of di-

versified farming practices
(I) end of road building
(m) clearance of derelict land and

beginning .of renewal programme
(n) restrictions on private transport

and subsidies for public transport
(0) development of rapid mass-

transit
(p) research into materials substitu-

tion

(q) development of alternative
technologies

(r) decentralisation of industry:
pait one (redirection)

(s) decentralisation of industry:
part two (development of community
types)

(t) redistribution of government
(u) education research
(v) teacher training
(w) education
(x)- experimental community
(vy) domestic sewage to land
(z) target date for basic establish:

ment of network of self-sufficient,
self-regulating communities.

282. Notes:

(1) should be operating fully by
1980; review in 1995—if replacement.
size families improbable by 2000,
bring in socio-economic restraints;
UK population should begin to
slowly decline from 2015-2020 on-
wards; world population from 2100;
little significant feedback expected in
UK until about 2030.

2) progressive; ironing out run to
eliminate inconsistencies up to 1980;
thereafter revise and tighten every
five years; increasingly significant
feedback from 1980 onwards, stimu-
«ating materials-energy conservation,
employment-intenstveindustry,decen-
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tralisation, and progress in direction
of (p), (q). (r) and (s).

(3) limited substitution of inte-
grated control can begin quite soon,
tut large-scale substitution will de-
pend on (h) integrated control research
programme; naturally (h), (i) and (j)
will run in parallel and are therefore

represented as one; (g) will also
continue for some time.

(4) diversified farming practices (k)
and integrated control (j) will link up
and form an agriculture best-suited
for small, reasonably self-sufficient
communities, so stimulating their
development: significant feedback,
therefore, will occur from this point.

(5) likely to be necessary at least
antil 2100.

(6) labour released from road
building can go to (m) clearance of

derelict land, which should be com-
pleted by 1985; thereafter there may
be other renewal programmes such as

canal restoration, while agriculture
will increasingly require more man-

power.
(7) development - of alternative

lechnologies (q) and redirecting of
industry (r) will proceed in harness;
progressively significant feedback
between (b) and (t).

(8) target date for maximum re-
distribution of government 2030 to
coincide with 45 years operation of
(w); see note (9).

(9) five years only allowed for pre-
liminary organisation and research,
since it can proceed in harness with
teacher training (v) and also with the
education programme itself (w).

(10) an experimental community of

500 could be set up to clarify prob-
lems; feedt:ack to (u).
 (11) as soon as communities are

small enough, domestic sewage can
be returned to the land; there should
be the firm beginnings of a good
urban-rural mix by then.

(12) by this time there should be
sufficient diversity of agriculture,
decentralisation of industry and re-
distribution of government, together
with a large proportion of people
whose education is designed for life
in the stable society, for the establish-
ment of self-sufficient, self-regulating
communities to be well-advanced.

At this point taxation, grants, incen-
tives, etc, could be taken over by the
communities themselves. A further

generation is allowed until target date,
however.
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If we are to survive, the world’s capacity to produce food must not be compromised
by attempts to achieve yields so high that they cause accelerated erosion of our soils
or pollution greater than the ecosphere can absorb. The Soil Association aims to
improve the standard of our farming in order to conserve soils’ and promote greater
ecological stability. It means improving thé appearance of the countryside, improving
the nutritive value of produce and so, incidentally, improving our own health.

If it is to succeed, the Association must be able to.tell the public what is happening
and what reforms are needed. This costs money and. it calls for interested individuals
through whom it can channel information.

The task is big and of vital importance to the future of food production. You can
help. Become one of the Soil Association’s members, committed to ensuring a safe
future for our farms and our children.

The Soil Association assisted in the preparation of A Blueprint for survival. Members
are entitled to subscribe to The Ecologist at a reduced rate.

Write now for further details to The Secretary, The Soil Association, Walnut Tree
Manor, Haughley, Stowmarket, Suffolk IP14 3RS.
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311. There is every reason to
suppose that the stable society
would provide us with satisfactions
that would more than compensate
for those which, with the passing
of the industrial state, it will
become increasingly necessary to
forgo.
312. We have seen that man in our

present society has been deprived of a
satisfactory social environment. A
society made up of decentralised, self-
sufficient communities, in which people
work near their homes have the

responsibility of governing themselves,
of running their schools, hospitals, and
welfare services, in fact of constituting
real communities, should, we feel, be a
much happier place.

313. Tts mcmbers, in these conditions,
would be likely to develop an identity
of their own, which many of us have
lost in the mass society we live in.

They would tend, once more, to find an
aim in life, develop a set of values, and
take pride in their achievements as well
as in those of their community.

314. Ttis the absenceof just these things
that is rendering our mass society ever
less tolerable to us and in particular
to our youth, and to which can be

attributed the present rise im drug-
addiction, alcoholism and delinquency,
all of which are symptomatic of a
social disease in which a society fails to
furnish its members with their basic

psychological requirements.

315. More than a hundred years ago.

John Stuart Mill realised that industrial
society, by its very nature, could not last
for long and that the stable society that
must replace 1t would be a far better

place. He wrote!"

0

“I cannot. ..regard the stationary
state of capital and wealth with the
unaffected aversion so generally mani

fested towards it by political economists
of the old school. I am inclined to

believe that it would be, on the whole.
a very considerable improvement on ow

present condition. T confess I am not
charmed with the ideal of life held

out by those who think that the normal
state of human beings is that of
struggling to get on; that the trampling,
crushing, elbowing, and treading on
cach other's heels which forms the
existing type of social life, are the most
desirable lot of human kind. ... The

northern and middie states of America

are a specimen of this stage of civilisa-
tion in very favourable circumstances;
and all that these advantages seem to
have yet done for them... is that the
life of the whole of one sex is devoted

to dollar hunting, and of the other to

breeding dollar-hunters.
“I know not why it should be a matter

of congratulation that persons who are
already richer than anyone needs to be,
should have doubled’ their means of

consumings things which give little or
no pleasure except as representative of
wealth... It is only in the backward
countries of the world that increased

production is still an important object;
in those most advanced, what is
economically needed 1s a better distribu-
tion, of which one indispensable means
is a stricter restraint on population ...
The density of population necessary to
enable mankind to obtain, in the greatest
degree, all the advantages both of
cooperation and of social intercourse,
has, in all the most populous countries,
heen attained... It is not good for a
man te be kept perforce at all times in
the presence of his species... Nor is
here much satisfaction in contemplating
1 world with nothing left to the spon-

taneous activity of nature...Ifthe
=arth must lose that great portionof its
pleasantness which it owes to things
that the unlimited increase of wealth
and population would extirpate from it,
for the mere purpose of enabling it to
support a larger population, I sincerely
hope, for the sake of posterity, that they
will be content to be stationary, long
before necessity compels them to it.

“It is scarcely necessary to remark
that a stationary condition of capital
and population implies no stationary
state of human improvement. There
would be as much scope as ever for all

kinds of mental culture, and mora! and
social progress: as much room for

improving the Art of Li/ing and much
more likelihood of it being improved,
when minds cease to be engrossed by
the art of getting on.”

The importance of a varied
environment

321. In our industrial society, the only
things that tend to get done are those
hat are * particularly conducive to

economic growth, those in fact that, in
terms of our present accounting system,
are judged most efficient!

322. This appears to be almost the sole

consideration determining the nature of
the crops we sow, the style of our

houses, and the shape of our cities. The
result, among other things, 1s the
dreariest possible uniformity.

323. In a stable society, on the other

hand. there would be nothing to prevent
many other considerations from deter-
nining what we culuvate or build.
Diversity would thus tend to replace
aniformity, a trend that would be
sccentuated by the diverging cultural
satterns of our decentralised com-

nunities.



324. As Renc Dubos has pointed out?:
“In his recent book, The Myth of the

Machine, Lewis Mumford states that
Tf man had orginally inhabited a
world as blankly uniform as a “high-

rise” housing development, as fcature-
less as a parking lot, as destitute of life
as an automated factory, it is doubtful
that he would have had a sufficiently

varied experience to retain images,
mould language, or acquire ideas’. To
this statement, Mr Mumford would pro-
hably be willing to add that, irrespective
of genetic constitution, most young
people raised in a featureless environ-
ment and limited to a narrow range of

life experiences will be crippled intel-
lectually and emotionally.

“We must shun uniformity of sur-

roundings as much as absolute con:

formity of behaviour, and make instead
a deliberate cflfort to create as many

diversified environments as possible
This may result in some loss of effici-
ency, but the more important goal is to
provide the many kinds of soil that will
permit the germination of the seeds now
dormant in.man’s nature. In so far as

possible, the duplication of uniformity
must yield to the organisation of
diversity. Richness and variety of the
physical and social environment con-
stitute cruvial aspecis of functivualisi,
whether in the planning of cities, the
design of dwellings, or the management
of Life.”

Real Costs
331. We might regard with apprehen-
sion a situation in which we shall have

to make do without many of the devices
such as motor-cars, and various domes-

tic appliances which, to an ever greater
extent are shaping our everyday lives.

332. These devices may indeed provide
us with much leisure and satisfaction,
but few have considered at what cost.

For instance, how many of us take into
account the dull and tedious work that
has to be done to manufacture them,
or for that matter to earn the money

required for their acquisition? It has
been calculated® that the energy used

by the machines that provide the average
American housewife with her high
standard of living is the equivalent of
that provided.byfivehundredslaves.

333. In this respect, it is difficult to
avoid drawing a comparison between
ourselves and the Spartans, who in
order to avoid the toil involved in tilling

he ficlds and building and maintaining
heir homes employed a veritable army

&gt;»f helots. The Spartan’s life, as every:
yody knows, was a misery. From early
~hildhood, boys were made to live in
sarracks, were fed the most frugal and
wstere diet and spent most of their
1dult life in military training so as to be
ible to keep down a vast subject popu-
ation, always ready to seize an oppor-
unity to rise up against its masters
't never occurred to them that they
would have been far better off without
heir slaves, fulfilling themselves the
far less exacting task of tilling their
own fields and building and maintaining
their own homes.

334. In fact ‘“‘economic cost”, as we

nave seen, simply does not correspond
to “‘real cost”. Within a stable society
this gap must be bridged as much as

possible.

335. This means that we should be

encouraged to buy things whose produc
tion involves the minimum environ
mental disruption and which will not
give rise to all sorts of unexpected costs
‘hat would outweigh the benefits that
their possession might provide.

Beni Value
341. Ttis also true, as we have seen, thai

“economic value” as at present calcu-
lated does not correspond to real value
any more than “economic cost’ corres-
ponds to real cost. :

342. Our standard of living is calculated
in terms of the market prices of the
yoods that it includes. These do not
listinguish between, on the one hand.
the gadgets that we do not really neec
and such essentials as unpolluted water
air and food on which our health must

depend. In fact it tends to place greater
value on the former, as we usually take

the latter for granted.

343, It is in terms of these market

prices that the GNP is calculated, and as
we have seen, this provides the most
misleading indication of our well-being

Edward Mishan* points out that
“..An increase in the numbers killed

on the roads, an increase in the numbers

dying from cancer, coronaries or ner-
vous diseases, provides extra business

for physicians and undertakers. and
san contribute to raising GNP. A

forest destroyed to produce the hun
dreds of tons of paper necessary for the

American Sunday editions is a compo-
nent of GNP. The spreading of concrete
aver acres of once beautiful country-

side adds to the value of GNP... and
so one could go on.”

344. In the same way, many of the

machines: whose possession is said -to
increase our standard of living are

simply necessary to replace natural
Yenefits of which we have been deprived
3y demographic and economic growth.
We have pointed out how true this is
of the ubiquitous motor-car. Also, many
labour-saving devices are now necessary

because with the disintegration of the
extended family there is no one about
to do the household chores. The fact

that both husband and wife must, in
many cases, go out to work to earn the

money to buy the machines required
:0 do these chores can serve only to

render such devices that much more

necessary.

345. In a stable society, everything
would be done to reduce the discrepancy
Setween economic value and real value,
and if we could repair some of the
damage we have done to our physical
and social environment, and live a more
natural life. there would he less peed for

the consumer products Liat we sped so
much money on. Instead we could

spend it on things that :ruly enrich and
embellish our lives.

346. In manufacturing processes, the
accent would be on quality rather than
quantity, which means that skill and
crafismanship, which we have for so

long systematically discouraged, would
once more play a part in ourlives. For
&gt;xample, the art of cooking would come
back into its own, no longer regarded as

a form of drudgery, but correctly valued
as an art worthy of occupying our time,
energy and imagination. Food would
become more varied and interesting and
Its consumption would become more of
a ritual and less a utilitarian function.

The arts would flourish: literature,

music, painting, sculpture and archi-
tecture would play an ever greater

part in our lives. while achievements
in these fields would earn both money

and prestige.

347. A society devoted to achievements
of this sort would be an infinitely more

agreeable place than 1s our present
ome, geared as it is to the mass produc-

ad



tion of shoddy utilitarian consumer
goods In ever greater quantities. Sur-
prising as it may seem to one reared on

today’s cconomic doctrines, it would
also be the one most likely to satisfy
our basic biological requirements for
food, air and water, and even more

surprisingly, provide us® with the jobs
that in our unstable industrial society
are constantly being menaced.

348. Indeed, as we have seen, the

principal limitation to the availability
of jobs today is the inordinately high
capital outlay required to finance each
worker. This limitation is withdrawn
as soon as we accept that, within the

framework of an overall reorganisation
of our society, it would be possible for
capital outlay to be reduced without
reducing our real standard of living.

349. One of the Bishop of Kingston's
ten commandments® is: “You shall
not take the name of the Lord thy God
in vain by calling on his name but
ignoring his natural law.” In other
words, there must be a fusion between
our religion and the rest of our culture,
since. there is no valid distinction
between the laws of God and Nature,
and Man must live by them no less than
any other creature. Such a belief must

be central to the philosophy of the
stable society, and must permeate all
our thinking. Indeed it is the only one
which is properly scientific, and science
must address itself much more vigor-
ously to the problems of co-operating
with the rest of Nature, rather than
seeking to control it.

350. This does not mean that science

must in any way be discouraged. On
the contrary, within a stable society,
there would be considerable scope for
the energies and talents of scientist and
technologist.

Basic.scientific research, plus a good
deal of multidisciplinary synthesis, would
be required to understand the complex
mechanisms of our ccosphere with
which we must learn to co-operate.

351. There would be a great demand for

scientists and technologists capable of
devising the technological infrastruc-
ture of a decentralised society. Indeed,
with the application of a new set of

criteria for judging the economic viabil-
ity of technological devices, there must

open a whole new field of research and

development.

352. The recycling industry which must
:xpand very considerably would offer
nnumerable opportunities, while in agri-
culture there would be an even greater

demand for ecologists, botanists, ento-
nologists, mycologists etc., who would
se called upon to devise ever subtler

methods for ensuring the fertility of the
soil and for controlling “pest” popula-
ions.

353. Thus in many ways, the stable
society, with its diversity of physical
and social environments, would pro-
vide considerable scope for human
skill and ingenuity.

354. Indeed, if we are capable of ensur-
ing a relatively smooth transition to it,
we can be optimistic about providing
sur children with a way of life psycho-

ogically, intellectually and aesthetically
more satisfying than the present one.
And we can be confident that it will be
sustainable as ours cannot be, so that

‘he legacy of despair we are about to
eave them may at the last minute be
:naneed to one of hope.
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Aim

We need a Movement for Survival, whose aim would be to influence governments,
and in particular that of Britain, into taking those measures most likely to lead to
the stabilisation and hence the survival of our society.

) Structure

We envisage it as a coalition of organisations concerned with environmental issues,
each of which would remain autonomous but which saw the best way of achieving

its aims was within the general framework of the Blueprint for Survival.

The organisations have already expressed general support for the Blueprint:
The Conservation Society
Friends of the Earth

The Henry Doubleday Research Association
The Soil Association
Survival International

Two representatives of each member organisation would join the Action Com-
mittee of the MS, which would elect a chairman and secretary to run the day-to-day
‘business of the Movement.

3 Individual membership
Members of constituent organisations would automatically become members of the
MS. Individuals who belonged to none of these bodies could join the. MS only
throueh one of these organisations.

Regular news of MS activities would be published in The Ecologist, a subscription
to which would be available to MS members at the reduced price of £3 p.a. (25 per
cent reduction). Representatives of the constituent organisations could become
members of The Ecologist’s editorial board.

4. * Further information

Organisations wishing to join the MS and all others seeking further information
should write to the Acting Secretary, The Movement for Survival, c/o The Ecologist.
Kew Green. Richmond, Surrey.
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APPENDIX A

Ecosystems and
their disruption

It is neccessary to survey the essential

features of the environment in order to
understand how it is being affected by
man’s activities.

We can define the environment as a

system which includes all living things
and the air, water and soil which is
their habitat. This system is often
referred to as the ecosphere. To
describe it as a system is to accentuate

its unity; a system being something
made up of interrelated parts in
dynamic interaction with each other,
and canable for certain purnoses, of
co-operating in a comuion behavioural

programme.
Such a programme must be regarded

as goal-directed, and its goal the
maintenance of stability. This appears
to be the basic goal of all the self-

regulating “behavioural processes that
make up the ecosphere.

Stability is best defined as a system's
ability to maintain its basic features—
in other words to survive in the face of
environmental change. This means that,
in a stable system, change will be
minimised and will occur only as is

necessary to ensure adaptation to a

changing environment. In other words,
as stability increases so the frequency
of random changes will be correspond-
ingly reduced.

It is casy to see how the ecosphere

during the last few thousand million
years of evolution has slowly become
more stable.

Whereas the deserts, which once

covered our planet, reflected the envir-
onmental pressures to which they
were subjected, the forests that devel-
oped to replace them have a capacity to
maintain a relatively stable situation mm
the face of internal and external

change. For instance, thev ensure an

optimum balance between the oxygen
and carbon dioxide contents of the air

by emitting one and absorbing the other.
They provide good conditions for the
run-off to rivers to be regulated. They
periodically shed their leaves which
build up humus, and hence ensure the
continued fertility of the soil. They
provide a relatively constant ambient
temperature to the wild animals that
live within their shade, who, as they
evolve also develop stabilising mech-
anisms ensuring the stability of what
is sometimes called their *“‘internal
environment’; the constant body tem-
perature of warm blooded mammals

seing an obvious example.
Perhaps the most important feature

&gt;f the ecosphere is its degree of organ-
‘sation. It is made up of countless
scosystems, themselves organised into
smaller ones, which are further organ-
ised into still smaller ones. Each of

hese is made up of populations of
different species in close interaction
vith each other, some of which are

isually organised into communities and
“amilies—further organised into cells,
molecules and atoms etc.

The opposite of organisation is
-andomness or, what is often referred
o as entropy. In fact it can be said that

the ccosphere differs from the surface of
the moon and probably from that of all
:he other planets in our solar system, in
‘hat randomness, or entropy, have beer

srogressively reduced and organisation,
or negative entropy, have been corres-

sondingly increased. According to the
second law of thermodynamics, there
s a tendency in all systems towards

ncreasing randomness, or entropy. This
nust be so, since to move in this

jirection is to take the line of least
-esistance and also because whenever
&gt;nergy is converted (and this must occur
luring all behavioural processes), waste,
&gt;r random parts must be generated-
tom oxidation and friction if from

10thing else.
The ecosphere has succeeded in

-ounteracting this tendency by virtue of
several ‘unique features and because it
is an open system from the point of
view of enérgy, being continually
hombarded with solar radiation.

This radiation is used by green plants
{uring photosynthesis to organise nut-
dents in the soil into complex plant
issue, which are then eaten by herbi-
sores, and hence reorganised into still
nore complex animal tissue.

In such processes waste or random

arts must be generated. However, so
ong as the corresponding reduction in
yrganisation is less than the increase
in organisation achieved during the
yrocess, then entropy will have been
-educed. Such increases. will be limited
»y all sorts of factors including the
wailability of energy and materials, the
anvironment’s capacity to absorb waste
ind the organisational capacity of the
system. Waste must therefore be kept
down to a minimum. This can only

se done by recycling it so as to ensure

that the waste generated by one process
serves as the materials for the next. This

is essential for another reason:

Whereas the ecosphere is an open
system as regards energy, it is a closed
one as regards materials, which is
another reason why all materials must
se recycled, and why the waste products
of one process must serve as materials

‘or the next.

Also some of the more highly

»rganised materials required for Soph-
‘'sticated processes have taken hundreds
of millions of years to develop in the
sase of fossil fuels, for instance, and
-housands of millions of years in the
case of the herbivorous animals re-

quired as food by carnivores. It is thus
~lear that to avoid increasing entronv,
hey cannot be used up faster than they
are produced. Hence the essential cyclic
nature of all ecological pro:.csses and
the absolute necessity for recycling
sverything.

It is possible to trace just how all the
-esources, such as carbon, nitrogen,
phosphorus, water, etc., made use of
:n behavioural processes, are recycled.
The food cycle is particularly illustrative.
Take the case of a marine ecosystem:
ish excrete organic waste which is

converted by bacteria to inorganic
products. These provide nutrients, per-
mitting the growth of algae which are
zaten by fish, and the cycle is complete.
[n this way the wastes are eliminated,

ihe water kept pure, and, at the same
ime, the materials for the next stage
of the process are made available.

One of the most important features
of life processes 1s that they are auto-
matic or self-regulating. Self regulation
can only be ensured in one way: data

must be detected by the system, trans-
Jucted into the appropriate informa-
tional medium, and organised so as to

constitute a model or “template” of its
¢clationship with its environment.
Nhenever this relationship 1s modified
n such a way that it deviates from the



optimum, the model is correspondingly
affected, and it can be used to guide the
appropriate course of action, and mon-
itor cach new move, until a new position

of equilibrium has been reached. This
basic cybernetic model explains how all
systems, regardless of their level of
complexity, adapt to their respective
environments. The fact that all the
parts of the ecosphere are linked to each
other in this way ensures that a general
readjustment of the most subtle nature
can occur to restore its basic structure

after any disturbance.
To suppose that we can ensure the

functioning of the ecosphere ourselves
with the sole aid of technological
devices thereby dispensing with the
elaborate set of self-regulating mechan-
isms that has taken thousands of
millions of years to evolve, is an absurd

piece of anthropocentric presumption
that belongs to the realm. of pure
fantasy.

It may be possible to replace certain
natural controls locally and for a
short while without any serious cata-
clysm occurring, but if we push things
too far, if for instance the insecticides
we use to replace the self-regulating
controls that normally ensure the
stability of insect populations were to
JdusirVy mUUgen-iXing bacteria or poi-
linating insects, all the money and all
the technology in the world would not
suffice to replace them and thereby to
prevent life processes from grinding to
a halt. Yet this substitution is implicit
in the aim of industrial society.

As this aim is progressively realised,
and as we become more and more

dependent “on technological devices,
i.e. external controls, so must there be a

corresponding increase in the instability
of our social system and hence in our

vulnerability to change. Imagine, what
it will be like when water supplies have
been exhausted and we are dependent

upon desalination plants for our drink-
ig water, when traditional methods of
agriculture have totally given way to
ever more ingenious forms of factory
farming, and when the natural mechan-
isms providing us with the air we
breathe have been so completely dis-
rupted that vast installations are needed

lo pump oxygen into the atmosphere
and filter out the noxious gasses
emitted by our industrial installations.

Clearly under such conditions, the
slightest technical hitch or industrial
dispute, or shortage of some key
resource, might be sufficient to deprive

1s of such basic necessities of life as

~ater, food and air—and bring life
.0 a halt.

If man wishes to survive, to ensure

he proper functioning of the self-regu-
ating mechanisms of the ecosphere must
»¢ his most basic endeavour. For this

to be possible however the latter's
&gt;ssential structure must be respected.
Deviations may be possible but only
within acceptable limits.

One way of exceeding these limits
is to supply the system with more
waste than can be used to provide the
materials for other processes. In such
conditions the system is said to be
“overloaded”; the self-regulating mech-
anisms can no longer function and

the waste simply accumulates. In other
words entropy, or randomness, has
ncreased and the surface of the earth
resembles that much more that of the
moon.

Thus, to return to our marine eco-

system, if the cycle is overloaded with
:00 much sewage, detergents or arti-

cial fertilisers which are nutrients to
1quatic plant life, the amount of oxygen
cequired to ensure the decomposition
of these substances by the appropriate
racteria may be so high that other
»rganisms will be deprived of an ade-
quate supply.

If this goes on long enough the
oxygen level will be reduced to zero
Without oxygen, the bacteria will die
and a crucial phase in the cycle will
have been interrupted, thereby bringing
it rapidly to a halt. As a result, what
was once an elaborate ecosystem,

supporting countless forms of life in
close interaction with each other now
oecomes a random arrangement of
waste matter.

Needless to say the cycle will also
come to a halt if, on the contrary, there

were a shortage of nutrients. In such
ronditions the algae could not survive,
ind the fish population deprived of its
sustenance, would rapidly die off.

This illustrates an essential principle
»f organisation; there must be an opti-
mum value to every variable in terms of

which the system is described. When
each variable has its correct value, then
the system described can be regarded as
having its correct structure. This means
that there is no value that can be

increased or reduced indefinitely with
sut bringing about the system's eventual
preakdown.

To cherish the illusion that the popu-
ion and affluence of human social

systems are exceptions to this law, is, as
we shall see, to court the gravest possible
calamities.

In order to maintain the system’s
structure, the actions of the self-regulat-
ing sub-systems not only seek to
asstablish a stable relationship with
another. sub-system, but with their
environment as a whole. In other words,

‘hey do not aim at satisfying a specific
requirement, but at achieving a com-
promise between a whole set of often
competing requirements; that which
hest satisfies the requirements of the
environment as a whole.

Technological devices, of course, do
srecisely the opposite. They are geared
‘0 the achievement of specific short-
term targets, regardless of environ-
mental consequences. Since many
requirements must be satisfied to main-
tain stability, such devices by their
very nature must cause environmental

oroblems, and, as a result, they must

nevitably tend towards achieving equi-
librium positions which display lower
rather than higher stability. This means
hat the probability that disequilibria
will occur and their degrees of serious-
1ess are both likely to increase as must
‘he rate at which new devices wili be

-equired as well as the effectiveness
-equired of them. .

In other words, the role played by
echnology must increase by positive
eedback and our society must become
even more addicted to it.

In these circuinstances, unless techno-
logical innovation can proceed indefi-
1itely at an exponential rate, then it is
only"aquestion of time before a dis-
aquilibrium occurs for which there is
no technological solution, which must
spell the complete breakdown of the
system.

Industrial society, when it reaches a
rertain stage of development, begins to
affect its environment in yet another
manner; it devises, and becomes corres-

sondingly dependent upon, synthetic
sroducts of different sorts to replace
sver-scarcer natural products. Thus
slastics are developed to replace wood
sroducts; detergents to replace soaps
made from natural fats, synthetic fibres
to replace natural fibres; chemical fert-
Tisers to replace organic manure. At
he same time, nuclear energy slowly
-eplaces that previously derived from
‘ossil fuels.

It is probable that our ecosphere does
not produce a single molecule for which
there is not an enzyme capable of

2



breaking it down, in order to perpetuate
the essential cycle of life, growth, death
and decay. This is not so with synthetic
products. They cannot normally be
broken down in this way—save in some
cases by human manipulation, which
is only practicable on a small scale
znd in specific conditions. It is thus no
longer a question of overloading a
system. Even the slightest amount of
these products, when introduced into
our ecosphere, constitutes pollution,
while since by their very nature they
must continue accumulating, to produce
them methodically is to ensure the

systematic replacement of the ecosphere
with extraneous waste matter.

What is worse, many of these sub-
stances find their way into life processes
with which they can seriously interfere.
Thus strontium 90 gets into the bones
of growing children and can give rise
to bone cancer; Todine 131 accumulates

in the thyroid gland and can give rise
to cancer of the thyroid; DDT accumu-
lates in the fatty matter and in the liver
and may cause cancer and other liver
Jiscases; plastics and many other
pollutants also accumulate in the liver
and kidneys, etc.

[tis not surprising that as industrial-
ication proceeds, 5G ihre is a very 1apid
increase in the so-called degenerative
diseases. Carcinogenic agents also tend
to be mutagens, and their proliferation
must mean a gradual reduction in the

adaptiveness of our species, a process
that clearly cannot go on indefinitely?.

There is another way in which we are

degrading the ecosphere. One of its
most important features is its com-
plexity. The greater the number of
different plant and animal species that
make up an ecosystem, the more likely
it is to be stable. This is so because, as

Elton points out, in such a system every
ccological nicheis filled. That is to say,
every possible differentiated function for
which there is a demand within the

system isin fact fulfilled by a species
that 1s specialised in fulfilling it.
In this way it is extremely difficult for an
ecological invasion to occur, i.e. for a

species foreign to the system entering
and establishing itself, or, worse still,
proliferating and destroying the system’s
basic structure.

It also means that no species forming
part of the system is likely to be able
to expand beyond its optimum size.
The availability and size of an cco-

logical niche undoubtedly constitutes
an effective population control. Thus

he diet of a specialised member of a

ughly differentiated ecosystem will
tself be of a specialised nature, which
neans that if the population of a
&gt;articular species were to increase
or, alternatively, to decrease, the food
supply of the other species would not
» affected. The opposite would be the
case with species that normally form
part of a simple ecosystem.

Thus goats are adapted to live in
mountain areas, where ecological com-
plexity 1s low, and in order to survive
they have to be able to eat almost any-
thing. The result is when they are
brought down to the plains, they make
short shrift of its vegetation, and their
proliferation compromises the food
supply of many other species.

As industrial man destroys the last
~ildernesses, ‘as herds of domesticated
animals replace inter-related animal
'pecies, and vast expanses of crop
monoculture supplant complex plant
:cosystems, so complexity and hence

stability are correspondingly reduced.
Industrial man is also reducing com-

plexity in other ways. For instance,
zconomic pressures force farmers to
educe the number of different strains
Of crops under cultivation. Only those
nat present short-term economic advan-
ages tend to survive. This process has
deen accentuated with the so-called

‘green revolution”. Special high yield
itrains of rice and wheat that respond
sarticularly well to artificial fertilisers
1ave been developed and introduced
n a large scale in many parts of the
hird world. In these areas many other
trains have been abandoned. In this
vay we are reducing complexity, in some
cases irreversibly, and if anything
should happen to the surviving strains,
:ssential crops like wheat and rice
‘ould well be jeopardised. i

We are reducing complexity in still
inother way. The greater the number
of trophic levels (in other words the
greater the length of food chains), the
nore stable is an ecosystem likely to be.
Thus the simplest ‘marine ecosystem
would consist of phytoplankton, cap-
able of harnessing the sun's energy and
micro-organisms capable of decompos-
ing them. By introducing zooplankton
into the system, another link has been
introduced into the food chain. These,
by preying on the phytoplankton, keep
down their numbers and weed out the

weak and unadaptive. In this way, they
:xert both quantitative and qualitative
controls, and exert an important stabi

lising influence. If fish are then intro-
duced to feed on the zooplankton, the
system becomes correspondingly more
stable.

Needless to say, man’s activities are

everywhere leading to a reduction in the
length of food chains. The larger ter-
restrial predators have been virtually
eliminated in industrial countries, and
this process is now taking place in the
seas. Man, by refusing to tolerate
competitors for his food supply, is
ultimately jeopardising the stability
of this food supply, and hence, its very
availability.

Also, as SCEP points out, environ-
mental stress appears to affect predators
more radically than herbivores. In
aquatic systems the top-level predators,
which eat other predators, are the most
sensitive of all. This appears to be the
case with such disruptive situations as
oxygen deficiency, thermal stress, and
‘he introduction of toxic materials such
1s pesticides and fertilisers.

The eflect must be to reduce the

number of trophic levels in any eco-
system thereby increasing its instability.
SCEP cites several examples:

“Overenrichment by sewage waste
and fertiliser runoff of freshwaters, or
nollution with industrial wastes, leads
.o the rapid loss of trout, salmon, pike,
and bass. Spraying crops for insect
oests has inadvertently kilied off many
sredaceous mites, resulling in out:
sreaks of herbivorous mites that obvi-

susly suffered less. Forest spraying has
similarly ‘released’ populations of scale
‘nsects after heavy damage to their
wasp enemies.”

In addition, SCEP points out that
“such fat-soluble pesticides as DDT are
concentrated as they pass from one
feeding level to the next. In the course

of digestion a predator retains rather
‘han eliminates the DDT content of its

prey. The mare it eats, the more DDT

it accumulates. The process results in
especially high concentrations of toxins
in predaceous terrestrial vertebrates.”

Predators also suffer from the des-
'ruction of their food supply. Severe
damage to the lower levels in the food
chain usually leads to the extinction of
‘he predator before that of the species
on which it preys.

There is yet another way in which we

are reducing complexity. Populations
at any given moment will be made up
of individuals. of every possible age
group. We tend to replace such balanced
populations with plantations of trees



and other crops which are all of the

same age and are particularly vulnerable
to diseases affecting them at particular
stages in their life cycle. This principle
must apply cqually well to intensive
stock rearing units and especially fac-
tory farms. Once more the result is to

reduce stability.
Technological devices must also re-

duce complexity. They constitute exter-
nal controls exerted by precarious
human manipulation. They invariably
replace natural controls of a far more

complex nature.
Thus, to replace the natural controls

which ensure the stability of an insect

population by a single chemical pesti-
cide involves a drastic reduction in

complexity. The same must be true
when we replace the natural mech-
anisms ensuring * soil fertility with

nitrogen, phosphorus and potassium
which are the main ingredients of
artificial fertilisers. -

In fact, most human activities are

reducing the stability of the ecosphere,
which is simply another way of saying
that they are determining its systematic
degradation. ’

For several thousand million years,
the ecosphere has been developing into
an exwemely complex organisaiion of
different forms of life in close interac-
tion with each other. In doing this it
has been counteracting the basic ten-
dency of all systems towards ran-
domness or entropy. The elaborate
mechanisms that have enabled the eco-

sphere to develop in this manner have
been disrupted by man’s activities. In
his gross presumption, he has sought
to replace them with devices causing
dereliction and confusion, which rather
than seck to satisfy the- countless
competing requirements of the eco
sphere, have been geared to the satisfac
tion of petty, short-term anthropocentric
ends. As a result, the organisational
process has been reversed; waste, or
random parts, are accumulating faster
than organisation is building up. Rather
than counteract the inexorable trend
lowards entropy, industrial man’s
activities are accelerating it.
"If these activities continue to increase

exponentially at 6.5 per- cent per
annum, or double every 13% years, it
cannot take many decades before our

planet becomes incapable of supporting
complex forms of life.

Pollution
Studies of the effects of pollutants

sn ecosystems have often yielded
-ontradictory results. Rather than
tempt to weigh these up, we have
hosen to summarise some of the

indings of what is almost certainly the
most authoritative study, that under-
-aken in 1969 by an impressive group
5f scientists from many different dis-
siplines under the auspices of MIT ana
referred to as “The Study of Critica:
Environmental Problems” or SCEP

This study is to be used as background
naterial for the UN Conference on the
Juman Environment 1972.

SCEP accentuates the necessity for
wdopting a holistic approach. “The
:ignificant aspect of human action is
man’s total impact on ccological sys
‘ems, not the particular contributions
hat arise from specific pollutants
‘nteraction among pollutants is more
often present than absent. Furthermore,
‘he total effect of a large number of
minor pollutants may be as great as thai
of one major pollutant. Thus, the total
pollution burden may be impossible to
estimate except by direct observation of
its overall effect on ecosystems.”

The scale of human activity can be
sstimated by comparing specific man-
nduced processes with the natural rates
of pevlogical and coological PrOCLSSTs.
[t can be shown that in at least 12 cases

man-induced rates arc as large or larger

:han the natural rates (see Table 5).
It is pointed out that with a five per

sent natural growth increment in the
nining industries, this will apply to
nany more materials. ~~

“, .. these comparisons show that at

east some of our actions are large

:pough to alter the distribution of
materials in the biosphere. Whether
these changes are problems depends
upon the toxicity of the material, ite
distribution in space and time, and its
persistence in ecological terms.”

Most of the disruptive processes
already described are well advanced,
however, and as they occur.slowly the
most visible effect is a gradual deterio-

ration of ecosystems, “characterised by
‘nstability and species loss”.

Many lakes and urban centres have
severely deteriorated ecosystems. Less
severe deteriorations occur more com-

monly, often as temporary afflictions in
ecosystems that otherwise manage to
survive intact: . . This general problem

is labelled “attrition” because it lacks
discrete steps of change. Stability is lost
more and more frequently, noxious
organisms become more Comumoil, and

the aesthetic aspects of waters and
sountryside become less pleasing. This
srocess has already occurred many times
n local areas. Ifit were to happen gradu-

ally on a global scale, it might be much
'ess noticeabie, since there would be no

surrounding ecosystems against which
to measure such slow changes. Each

succeeding generation would accept the
status quo as ‘‘natural”.

Energy products
Present and future levels of energy

consumption are particularly relevant to
astimating our capacity to disrupt
scosystems. The best available calcula
jon appears to be that made by the
Battelle Memorial Institute in 1969. In
1968 energy consumption in the US
was slightly over 60,000 trillion BTU. It
appears to be rising at 3.2 per cent per
annum and is expected to be 170,000
trillion BTUs by the year 2000.

Over the last 50 years there has been
a decreasing amount of energy used for
each unit of GNP. The increased
technical efficiency of energy used has
tended to morc than offset the more

intense use of energy. The trend,
however, appears to be changing. The
present policy is to encourage energy
vec while the technical efficiency of new

electric power piants and otiier energy
conversion devices is no longer increas-
ing and may even decrease over the
next decades. If this is so, then it is

possible that this and other projections
have underrated future energy require-
ments. On the other hand conserva-

jon pressures might lead to a reduced
usage and this has not been taken into

account.
World wide energy consumption pro-

jection made by Joel Darmstadter. of
Resources for the Future has appeared
in a work Energy and the World
Economy (see Table 1). -

What are likely to be the emissions

‘rom power production and other forms
of energy production?

It is estimated that in 1967 some 13.4
billion metric tons of CO, were
released from fossil fuel combustion
and that emissions in 1980 (using
Darmstadter’s projection) would be 26
Sillion metric tons for the world as a

whole.
SCEP points out thatthe trend towards.

iepleting the remaining stands of
sriginal forests, such as those in tropical
3razil, Indonesia and the Congo, will
further reduce the capacity of the
scosphere to absorb Co, and may



release even more Co, to the atmos-

phere. The Co, content of the atmos-
phere is increasing at a rate of 0.2 per
cent per year since 1958. One can

project, on the basis of these trends,
an 18 per cent increase by the year
2000, ie. from 32C ppmm to 379

ppmm. SCEP considers thal this might
increase temperature of the earth by
0.5°C. A doubling of Co, might
increase mean annual surface tecmpera-

tures by 2°C (see Table 3).

Heat
Thermal waste energy is increasing

at a rate of 5.7 per cent per annum,

which means that it is likely to increase

by a factor of 6 before the end of the
century. The total for 1970 was 5.5 10°
MW which is likely to increase to
9.6 by 1980 and 31.8 10° MW by 2000.
The effects on global climate are not

xnown,
Emissions of pollutants such as

sulphur oxides, nitrogen oxides, hydro-
carbons, carbon monoxide and parti-
culate matter, cannot be predicted with
any assurance. The theoretical know-

ledge necessary to make these predic-
tions does not yet exist nor are the
relevant facts available.

As far as emissions of radionuclides
are concerned the major source will be

at the site of fuel reprocessing plants.
One estimate is that 99.9 per cent
of all such emissions entering the
environment are from such sources.

Concern is expressed for emissions of
“potentially hazardous” radionuclides
such as iodine 131, xenon 153, strontium
90. and caesium 137. Possible releases of

iritium (hydrogen 3) and krypton 85 are
also of concern.

Total emissions would not lead to

inything like maximum permissible
concentrations (MPC) if dispersal was
assured. However, one must take into

account the tendency of radionuclides
10 concentrate in certain organisms and
lo get into food chains. Concentration
factors of 1,000 for caesium in the
flesh of bass have been found, of 8,700
in the bones of the blue gills, of 350,000
for’tadioactivity content in caddis fly
arvae, 40,000 for duck egg yolks and
15,000 for adult swallows. Table 7 shows
sstimated concentration factors for some

-adionuclides in aquatic organisms.
Phytoplankton also tend to concen

irate activation products such as zinc
55, cobalt 67, iron 55 and manganese 54
to an even greater extent than fission

oroducts.
When breeder reactors are introduced

olutonium emissions will also become
a concern.

The management of concentrated and
highly radioactive wastes is a serious
problem deserving far more study
[able 2 provides an estimate of accumus-
lated wastes for 1970, 1980 and 2000.

Domestic and agricultural wastes
Dredged wastes from urban areas

coniain sedument, sewage solids, agri
cultural and industrial wastes. These
also tend to be deposited in rivers oi
coastal waters. The total amount depo-
sited in this way is estimated at between
150 and 220 million metric tons per
years, and appears to be increasing at
4 per cent per annum. .

World production and consumption
of chemical fertilisers (except during
seriods 1914-18 and 1940-45) have
Joubled or tripled in each decade.
Total world use in 1963-64 exceeded

13 million metric tons, only 10 per cent of
which were used in developing countries.
Their share, however, is increasing
rapidly.

Present annual world production of
pesticides is probably about 1 million
metric tons. It is likely to go on increas-

ing in view of the increasing world food
shortage and because of diminishing
returns on their use. Thus to double

world food production which as we
have seen is likely to be necessary, it will
be necessary to increase consumption
by no less than six times (see Table 12).

In the industrialised countries there
is likely to be a move away from DDT

to less persistent but more toxic

pesticides such "as phorate, dimiton,
parathion, etc. These require more
frequent sprayings to make up for their
reduced persistence. It is unlikely
that the developing countries will be
able to afford them, so consumption
of DDT is likely to continue growing.

SCEP points out the way in which
agriculture becomes increasingly depen-
dent on the use of these poisons: “Real-
‘sation that the nse of pesticides
-ncreases the need to continue their use

s not new, nor is the awareness that

the constant use of pesticides creates
new pests. For many of our crops on

which pesticide use is heavy, the number
of pests requiring control increases
through time. In a very real sense, new
herbivorous insects find shelter among

Table 1

Darmstadter’s Projection of World Energy Consumption in 1980
pmsleta te ce pore ———————————rr sere SS rete ————— ee ese er ———————— A eeseet

Solid Liquid Gas Hydret Nucleart Overall
Percentage Percentage Percentage Percentage Percentage Percentage
of World of World of World of World of World of World

1088 Con- je Con- 10m Con- 10 .Con- 102 Con- 10'? Con-
kWh{(1)} sumpiion kWh{t}t sumption kWh{t\* --=ntion kWh eomption  kWh{t}* sumption kWh(1){ sumption

Developed Countries
United States
Canada
Western Europe
Communist Eastern Europe
USSR
Japan :

Oceania
Total

Developing Countries . } i

Communist Asia TA 7.3 25.4 0.7 2.0 — —% 0.04 2.2 0.01 04 8.1 cl

Qther Asia (cxc. Japan) £ 2.3 3 24 6.5 04 22 0.14 73 Ww 0-02 1.0 5.2 8

Africa ( © 09 0.6 C109 1.9 0.2 0.9 0.06 30 —_— — 1.8 2.0
Other America 0.2 79 2.8 7.6 1.1 5.5 0.18 9.4 0.00 0.2 4.3 . 4.8

Total 10.7 37.0 6.6 18.0 1.7 8.6 0.42 21.9 0.03 1.6 19.4 21.7
 —————————————————————————————,————————
World Tota! 5.2 R99 100.0 370 100 0 19.6 100.0 1.90 160.0 1.89. 100.0 89.6 100.0

r———————————————————————— J —_ - rr————————r re spesSreesetiii mia——————————
Source: Estimated by Joel Darmstadter in £nerey and the World Economy (10 be published by The Johns Hopkins Press for Resources for the Future, Inc)
 Column A contains the projected average annual percentage of growth 1h energy consumption for 1965-1930. . .
¥ Darmstadter, fellows the UN system of evaluating hydro and nuclear electniony This means that he used for doth nuclear and hydropower the system used by the Group only for

hydropower. Darmstadier’s actual ngures were in metne tons pf coal equivalent and were converted to kWh (beth thermal and electnical in this case) at the UN rate of 1,000
KWh per 0 125 m.t.c.e. (for the factor see UN World Energy Supplies or the Appendix of any recent UN Sranistical Yearbood).

© Converted from metic tons coal equivalent by using 27.3 x 10* Bu, m.t.c.c. and 0.293 » 107 k Wh(D) "Bru.
Unknown. but believed 10 be smal?



our crops where their predator enemies

cannot survive. Fifty years ago most
insect pests were exotic species, accl-
dently imported to a country lacking
their natural encmics. More recently
many of the pests, including especially
the nutes, leaf-rolling insects, and a
varicty of anhids and scale insects, have
been indigenous.” Thus pesticides not
only create the demand for future use

(addiction), they also create the demand
to use more pesticide more often

(habituation). Our agricultural system
is already heavily locked into this
process, and it is now spreading to the

developing countries. It is also spreading
into forest management. Pesticides are

becoming increasingly ‘necessary’ in
more and more places. Before the

entire biosphere is ‘hooked’ on pesti-
cides, an alternative means of coping
with pests should be developed.”

Of all pesticides, DDT is the most
commonly used, and is now present in
the fatty tissue of animals in every part
of the world. Its effects are well docu-
mented. SCEP summarises some of the

implications:
“The oceans are an ultimate accumu-

lation site of DDT and its residues.
As much as 25 per cent of the DDT

compounds produced to date may have
ULC traiisicired wo thie sea. TNE ainoutit

in the marine biota is estimated to be

in the order of less than 0.1 per cent of
total production and has already pro-
duced a demonstrable impact upon the
marine environment.

“Population of fish-eating birds have
experienced reproductive failures and
population declines, and with contin-
ued accumulation of DDT and its

residues in the marine ecosystem addi-
tional species will be threatened. The
decline in productivity of marine food
fish and the accumulation of levels of

DDT in their tissues can only be
accelerated by DDT’s continued release
to the environment.

“Certain risks in the utilisation of

DDT are especially difficult to quantify,
but they require most serious considera-
tion. The rate at which it degrades to

harmless products in the marine system
is unknown. For someofits degradation
products, half-lives are certainly of the
orderof years, perhaps even of decades.
If most of the remaining DDT residues
arc presently in reservoirs which will in
time transfer their contents to the sea,
we may expect, quite independent of
future manufacturing practices, an in-
creased level of these substances in

marine organisms. And if, in fact, these
:ompounds degrade with half-lives of
fecades, there may be no opportunity
'o redress the consequences. The more

the problems are studied, the more
unexpected effects are identified. In view
of the findings of the past decade, out
prediction of the- hazards may be
vastly underestimated.”

Heavy Metals
Pollution by heavy metals also gives

cause for concern. “Some heavy metals

are highly toxic to plants and animals
‘ncluding man. They are highly persis-
tent and retain their toxicity for very long

seriods of time. Some have been used
extensively as pesticides and have been
dispersed into the environment as
pesticides. as uncontrolled industrial
wastes and emissions and other means.”

Much enters natural water systems
through sewage discharges and only a
portion 1s removed by normal sewage
treatment.

Those heavy metals that are most
toxic, persistent and abundant in the
environment have been selected by
SCEP for special review. These include
mercury (Hg), lead (Pb), arsenic (As),
cadmium (Cd), chromium (Cr), and
nickel (Ni). Most heavy metals are

Fabl 2

Radioactive Wastes as a Function of Expanding US Nuclear Power

Calendar Year

1970 1980

11,000 © 95,000

2000

734,000[nstalled nuclear capacity, MW(e)

Volume high-level liquid waste®®
Annual production, galfyr
Accumulated volume, gal®

Accumulated fission products,
megacuries?

Sr9° 5
Kr 1.2

H? 0.04

Total for all fission nroducts 1.200

16

23,000 510,000
45.000 2.400,000

3,400,000
39,000,000

750

90

3

44.000

355

10,800
1,160

36

£60) O00
5.350Accumulated fission products, tons

Source: Snow, 1967 (reproduced from SCEP).
2 Based on 100 gallons of high-level acid waste per 10,000 thermal megawatt days (MWA)

irradiation.
» Assumes 3-yr lag between dates of power generation and waste production.

Assumes wastes all accumulated as liquids.

Table 3

CO, Produced by Fossil Fuel Combustion, 1950-1567
(Billions of metric tons) (reproduced from SCEP)

1 .ioniteYear Coat
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1054
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0.9
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0.5
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0.7

0.7
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0
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A
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1.9
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9.0

9.4
9.9
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10.3

10.7

11.4
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13.2

13.4

26.0
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©

£0

£0
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4.8

y

7

i
y

.

4
.

-

1980 (est)



biologically accumulated in the bodies
of organisms, remain for long periods
of time, and function as cumulative
poisons. Table 4 indicates world pro-
duction of these metals between the

years 1963 and 1968 and illustrates the
rate at which it is increasing.

It may be worth looking more closely
at the problem of mercury pollution
which is particularly topical.

SCEP quotes Stockinger: “Elemental
mercury and most compounds of
mercury are protoplasmic poisons and
therefore may be lethal to all forms of
living matter. In general, the organic
mercury compounds are more toxic than
mercury vapour or the inorganic com-

pounds. Even small amounts of mercury

vapour or many mercury compounds
~an produce mercury intoxication when
‘nhaled by man. Acute mercury poisoil-
mg, which can be fatal or cause per

manent damage to the nervous system,
has resulted from inhalation of 1,200 to
8,500 micrograms per cubic meter of
mercury. The more common chronic

poisoning (mercurialism) which also
affects the nervous system is an insidious

form in which the patient may exhibit
no well-defined symptoms for months or

Sometimes years after exposure”.
Mercury is also dangerous when

ingested in food. In Japan 111 cases of
mercury poisoning occurred (with 44
deaths) a result of eating fish taken from
Minamata Bay. Another outbreak

Table 4
World Production® and US Consumption® of Toxic Heavy Metals
(Thousands of metric tons) (reproduced from SCEP)

cd Pb Cr,0, Ni

© World iS World US World US

1110 — 982
2 1,000 —— 108

010 1030 — 108

060°, 1,080 340 114

0 090 4,150 1,320 372 134

2,700 1,130 4,810 1,440 425 156

2,860 1,200 4390 1,330 414 171

2,880 1,150 4,300 1,230 441 158

3000 1,200 4,730 1200 480 144

Year World

{960
1961

1962 :

1963 gt 3!

1964 8.81 12.

1965 9.24 ‘ 11.5 45

[96 9.51 2.46 13.0 6.650

1967 8.36 2.40 12.9 5.28

1968 8.81 2.60 14.1 6.05

+ Sources: 1963 data are from the Minerals Yearbook, 1967; 1964-1968 data are from the Minerals
Yearbook, 1968.

o Source: Chemical Economics Handbook, 1969,
c Source: Minerals Yearbook, 1568.

Table S

Man-Induced Rates of Mobilisation of Materials Which Exceed Geological Rates
As Estimated in Annual River Discharge to the Oceans
(Thousands of metric tons per year) (reproduced from SCEP)

Geological Rates? Man-Induced Rates?
Jn Rivers) (Mining)

319,000
9,80¢

(consumption)
1,60¢

4,46(
3,93(

35¢

2,33C
6,50¢

{consumption
57
i

Molybdenum
Silver

Mercury
Tin

Antimony
1.5
1.3

i

16¢
40

Sources:
8 Bowen, 1966,
3 United Nations, Statistical Yearbook. 1967. Data for mining except where noted.

occurred.atBig Niigata City with 26
cases (and five deaths).

Mercury's toxicity is permanent. In
addition when fish, shellfish, birds
or manumals containing mercury are

saten by other animals the mercury may
be absorbed and accumulated.

Industrial wastes and agricultural
pesticides have caused severe mercury
contamination in waters in Japan,
Sweden and the US. Its use is increasing
throughout the world and it “threatens
to become critical in the world environ-
ment”. Moreover, as SCEP points out
mercury is but onc of approximately
2 dozen metals that are highly toxic
to plants and animals.

Oil pollution
We tend to regard oil pollution of

the seas as caused principally by
accidental spills like that of the Torrey
Canyon. Such accidents cause the most
evident damage, ‘but they make up less
than. 10 per cent of the estimated 2.1
million metric tons of oil that man

introduces directly into the world’s
waters. At least 90 per cent originates in
‘he normal operations of tankers, other
ships, refineries, petro-chemical plants,
and submarine oil-wells; from disposal
of spent lubricants and other industrial
ind auto-motive oils; and by fall-out of
airborne hydrocarbons emitted by
vehicles and industry (see Table 6)..

The actual amount that goes directly
into the seas must be taken as propor-
tionate to production. It is normally
estimated at 0.1 per cent of production
but if possible fall-out of airborne
hydrocarbons on the sea surface is
added it may be as much as 0.5 per

cent.
This is because estimated emissions

of hydrocarbons of petroleum origin to
the air is 90 million tons, 40 times that
=mitted to the seas. Nobody knows how
much may finally settle in the seas.
SCEP points out that if “10 per cent
joes; then the total hydrocarbon con-
amination of the oceans could be
almost five times the direct influx from

ships and land sources.”
The increase in the size of tankers

must make things worse. The danger of
largerscale accidents will increase with
the scale of the tankers. 800,000 ton
tankers are projected. “A single spill
from one of these would add 20 per
sent to the amount of oil entering oceans

in a single vear” (SCEP). Cleaning up
oil spills does more harm than £004
‘even with a non-toxic dispersant, the



dispersed oil is mush more toxic to
marine life than is an oil slick on the

surface”. (SCEP).
The cflect of spills in shallow water

is particularly damaging. Thus ‘an
accidental release of 240 to 280 tons of

No. 2 fuel oil from a wrecked barge off
West Falmouth, Massachusetts in 1969
caused an immediate massive kill of

organisms of all kinds—Ilobsters, fish,
marine worms and molluscs”.

The difficulty of estimating biological
effects in coastal waters is that “many
other pollutants are also present in this
zone and it is hard to separate their
different effects. Indeed, the effects
may not be separable, but instead
additive or mutually reinforcing”.

One possible effect of oil dispersed
over wide ocean areas could arise from

the fact that “chlorinated hydrocarbons
such as DDT and Dieldrin are highly
soluble in oil film. Measurements...
in Biscayne Bay, Florida showed that
the concentration of a single chlorinated
hydrocarbon (dieldrin) in the top 1
millimetre of water containing the
slick was more than 10,000 times higher
than in the underlying water . . . We

know that the small larval stages of
ishes and both the plant and animal
olankton in the food chain tend to
spend part of the night hours quite near
‘he surface, and it is highly probable
hat they will extract, and concentrate
still further, the chlorinated hydrocar
ons present in the surface layer. This
could have seriously detrimental cffects
n these organisms and their predators.”

Implicit throughout this study is the
&lt;nowledge that these ecologically dis-
ruptive trends cannot be allowed to
versist indefinitely. SCEP concludes
“In general, the cxpected losses from
present impacts do not exceed our
capacity to carry the burden; this leads
1s to the conclusion that an intractable

crisis does not now seem to exist. Our
rowth rate, however, is frightening
T'he impact of two, four, or eight times
he present ecological demand will
certainly incur greater losses in the
snvironment. If the process of change
were gradual, the present ecological
advantage that is reflected in our 5 to 6
er cent annual growth would taper off
in the face of decreased environmental
services, and growth would be corres-

Table 6

Wrtlwsntny of Dieont ¥ames tote Se World® Walton, 1070
(Metric tons per year) (reproduced from SCEF)

Percentage
.of Total Loss

I'ankers (normal Cperations)

Controlled
Uncontrolled

Ither ships (bilges, etc.)

Offshore production (normal operations)
Accidental spills

Ships

Nonships
Refineries |

In rivers carrying industrial
automobile wastes

Total

Loss

30,000

500,000

500,000

100,000

1.4

24.0

24.0

4.&amp;

100,000

100,000

300,000

4.8

4.

14.¢

450,00(

2.080.00¢

21.6

100.0
 SS——

Table 7
Estimated Concentration Factors in Aquatic Organisms

Fila-
Phyto- mentous Insect
plankton Algae Larvae Fish

Na Columbia River 500 500 100 100
Cutt Columbia River 2,000 500 -500 50
Rarc earths = Columbia River 1,000 500 200 100
Fed? Columbia River 200,000 100,000 100,000 © 10,000
22% Columbia River ~~ 200,000 100,000 100,000 100,000
paz White Oak Lake 150,000 850,000 100,000 30-70,000
Srvo.y ee White Oak Lake 75.000 500.000 100 O00 20-30,000

Source: Eisenbud, 1963 (reproduced from SCr.P)

pondingly slowed. Instead, the risk is
very great that we shall overshoot in our

environmental demands (as some ecolo-
gists claim we have already done),
'eading to cumulative collapse of our
civilisation. It seems obvious that before
the end of the century we must accom-

nlish basic changes in our relations with
ourselves and with nature. If this is to

he done, we must begin now. A change
system with a time lag of ten years can
be disastrously ineflectual in a growth
system that doubles in less than fifteen
years.”

APPENDIX

Social Systems and their
Disruption
The activities of industrial man are
having a very serious effect on society.
They can be shown to be leading to its
disintegration, and it can also be shown
that such pathological manifestations
as crime, delinquency, drug addiction,
alcoholism, mental diseases, suicide, all
of which are increasing exponentially
in our major cities, are tha gumntams
of thus disintegration.

Unfortunately, before we can under-

stand why and how this is happening,
we must know a little more about

human society. Sociology, which should
provide us with this information, is
‘ailing to do so, mainly because it is
studying human society “in vacuo”, i.e.
without reference to behaviour at other

levels of organisation. This is the result
of regarding man and the societies he
develops as unique, and in some way
exempt from the laws governing all the
other parts of the ecosphere. If we estab-
lish this false dichotomy between man
and other animals it is partly because
we fail to understand the nature of the

evolutionary process. Thus, owing to
our tendency towards subjective classi-
fication, we recognise that certain events
among which a connection can be made

within our immediate experience can
be regarded as constituting one process,
while, on the other hand, we refuse to
admit that this can be the case with

cvents whose connecting bond lies
outside our experience. Thus we are

willing to admit that the development
of a foetus into an adult is a single
process, and that it is difficult to
examine, separately and in isolation,



any of its particular stages apart from
the process as a whole. On the other
hand, we are less ready to regard evo-
lution in this way.

We still imply that radical frontiers
exist between life at different levels of

complexity, in spite of the fact that they
are part of the same evolutionary pro-
cess. Yet, it can be demonstrated that
no such frontiers obtain. When Kohler

synthesised urea, the barrier between
the “organic” and the “inorganic” was
suddenly shattered, as was that between
the “animate” and “inanimate” when
the virus was found to manifest certain
features associated with life on being
confronted with a source of protein,
and at other periods to display the
normal behaviour pattern of a crystal.
Again, it has been demonstrated repeat-
edly that no barrier exists separating
man from other animals. He is more

“intelligent” and that is about all that
can be said.

If human societies are not unique,
their functions cannot be understood

apart from that of other natural systems,
such as ecosystems and biological
organisms, i.e. in the light of a general
theory of behaviour.

To understand this, one must first
Lcalise thal Lie vast and chiaolic liuman
societies in which we are living arc by
no means normal. If man has been on

this planet for a million and a half
years, which is possible, it is only in the
last 150 years that he has become an
industrialist, and that industry has
permitted the development of such
societies. This represents no more than
two days in the life of a man of 50.

For more than. one million four

hundred and ninety thousand years he
carned his living as a hunter-gatherer.
During all this time, there is no reason
to suppose that the societies he devel-
oped were in any way less adapted to
their respective environments than are
.hose of non-human animals. ,

From our knowledge of surviving
hunter-gatherer societies, such as, the
Bushmen of the Kalahari, one can
presume that they probably consumed
iess than a third of the available food
resources. They did not clear forests for
agricultural land, nor did they hack
down trees for building houses, nor
were they so short-sighted as to exter-

minate the wild animals on which they
depended for their livelihood.

At the same time they avoided
increasing their population over and
above that which might lead them to

have to alter their life-style in any way.
Even if one considers an area over

sopulated, as does Professor Ehrlich?
‘when human numbers are pressing
against human values”, and not just
when they actually starve, then such
wocieties were never overpopulated.

What is more, the survival of such
jocietics was compatible with that of
:limax ecosystems, to which they
contributed by fulfilling within them
heir various ecological functions. Take
‘he case of the Plains Indians of North
America who lived off the vast herds
&gt;f bison. They did not, on the whole,
ittack the main herd, which would have
yeen a dangerous undertaking, but
-ather killed off the stragglers; the old
ind the weak, thereby exerting quanti-
ative and qualitative controls on these
animals.

It is significant that exactly the same
is true of the lions living off the buffalo
herds in East Africa.

If human societies for 99.75 per cent
of their tenancy of this planet, behaved
as an integral part of our ecosphere

‘before the invention of agriculture
10,000 years ago and industry 150 years
ago) it is unreasonable to suppose that
such behaviour is not subject to its laws.

Nor is there any reason wily sociology
hould be anything but a branch of the

natural sciences, that which deals with a
particular type of natural system: the
human society. ’

Let us briefly look at human society
in this light.

First of all, like all other natura
systems, a human society displays
srganisation. This is probably its most
mportant feature. If one gathers on an
sland a random collection of people
Tom different societies speaking differ:
nt languages it would be naive te
suggest that these constituted a society
Nevertheless there would be a tendency
‘or organisation, or negative entropy.
‘0 build up (or entropy and randomness
'o be reduced). First of all men would
sair off with women and have children.

~amilies would be formed and groups of
hese families would tend to be asso-

stated and grow into small communi-
ies. As. this occurred so their members

vould develop more and more things
n common. They would learn to speak

che same language and dress, eat and
suild their houses in a sintilar way.
slowly a common set of values and

ispirations-wouldemerge,andthese
vould bind them together in a common

purpose and transform them into a true

society.
This organisational process is not a

linear one. Thus, in its development
from the simple to the complex, matter
nasses through certain critical stages,
where the possibilities of a particular
type or organisation are exhausted and
‘urther advance can only be achieved
by the development of a new type.

Thus, an atom can be developed only
1p to a certain point. This point will
vary with different types of atoms,
some of which, such as the tungsten
atom, are relatively large.

Beyond this critical point, however,
development can occur only by the
association of several atoms together to
form a molecule. As soon as the latter

stage is reached, the constituent atoms
andergo a considerable change, in that
a radical division of labour occurs, in

accordance with the law of economy.
To explain their behaviour now

requires the introduction of several new
principles.

There is no reason to suppose that

this notion of levels of organisation
does not apply equally well to human
social systems. Thus the family, which
clearly represents the first level of human
U1 galisativit, 18 a universal feature of au
juman societies, and there is no example

of its suppression without the most
serious social consequences. The family
is held together by bonds which are
extendable in the sense that the stimuli

required for triggering off the corres-
ponding behavioural responses are not
;pecific as in the case of simpler forms
of life.

For example, not only a mother, but a
nother-like figure, can trigger oft
lial responses, or vice versa®. It is this
eature of the family bonds which per-
mits the development of larger social
anits. The latter can, of course, be of
nany kinds. They can: be bilateral

extended families, or unilateral, or the
members of the different families con-

stituting these units need not be related
at all, as mere contiguity is sufficient to
allow the development of such bonds?.
Another essential characteristic of the
family bonds is that they cannot be
&gt;xtended indefinitely. This is a feature
of all bonds, whether they be holding
together the nucleus of an atom or the
solar system. A point must, therefore,
se reached where the bonds cannot be

sxtended any further, and development
only becomes possible by the associa-
jon of a number of such units. At this



"point it can be said to have reached a
new level of organisation.

Once we pass the level of the village,
clan or lincage, we rcach a level of

social organisation that has not often
been achieved by the human species.
To harness the family bonds in such a
way as to build up a larger unit requires

the development ofvery elaborate forms
of organisation. This ‘involves “criss-
cross” bonds that permit the establish-
ment of a veritable cobweb of associa-

tions of one sort or another, all of which
transcend each other in such a way that

each individual is linked to each other
member of the society in at least one,
and preferably more ways.

Thus a tribesman is at once a member

of a family, of a maternal and of a
paternal kinship group. As neither of
these may coincide with the social unit
that is the village in which he lives, he
is a member of yet another group: the
village. He is also likely to be a member
of an age grade, of a secret society of
some sort, possibly also of a military
club and of some other group witha
common economic activity. Such a man

has a4 very definite status which Linton?
defines as “The sum total of all the

statuses which he occupies and hence
his’ position with relation to the total
society”. .

The same principle is apparent in the
more stable .segment of our modern
societies. As Linton writes: *. .. the

status of Mr Jones as a member of his

community derives from a combination
of all the statuses which he holds as a
citizen, as an attorney, as a Mason,
as a Methodist, as Mrs Jones’ husband,
and so on.” As a result of such criss-
cross associations, a man is in contact

with a very large number of cross-

sections of the society. There is what
Ortega y Gasset® calls “social elasticity”.

All the parts of the society are in con-
tact with each other. Any change in
the society will, therefore, effect each
individual and the actions of each: indi-
vidual must effect the society as a whoic
through the ‘agency of all the associa-
tions of which he is a member.

Without social elasticity there would
be no bonds, no organisation: in fact
fo real society. Yet social elasticity can
only be maintained in special conditions.
Thus it is likely that if the society
grows too big, the bonds holding it
together become of an ever more

precarious nature and eventually in-
capable of holding it together.

The social system 1s, in fact, over-

loaded, with more people than it is
sapable of organising into a socicty. Its
sssential structure breaks down, and it
seases to be capable of self-regulation.

As already mentioned, it is a basic
cature of all bonds that there is a

imit to their extendability. Those
1olding together a community which are
already extensions of the family ones,
-annot be extended to hold together
nore than a certain number of people.
\ristotle considered that a city could
ye made up of no more citizens than

could not know each other by sight
The Greek city states which displayed
some of the features of self-regulating
mits, were, in fact, very small. Only
hree had more than 20,000 citizens

‘Athens, Corinth and Syracuse). It is
ignificant that a recent study in
America has revealed that the crime rate

ippears to be proportionate to the size
of the city. Violent crime appears to be
bout six times greater per capita in
sities of 1 million people than in cities
&gt;f 10,000.

Social elasticity is also seriously
iffected by mobility. It is impossible
‘0 create sound societies when people

wre being constantly moved from place
‘0 place. In such conditions, the towns
are not made up of people who have
&gt;rown up together and among whom
sonds have had tune to develop, but
imply of people who have been thrown
ogether for various random reasons.
3onds cannot be manufactured at will.

Jor can that socialisation process that
will enable people to fulfil their
.pecific functions within their social
system be compressed into a few years
of adult life. It is a slow, educative

srocess, the most important part of
which must occur in the early years of
ife—when the generalities of a cultural
sattern, i.e. its basic goals and values,
ire inculcated via the family and the

mall community,
To understand this principle, it is

necessary to see how cultural informa-

jon is used to determine the adaptive
aind self-regulatory behaviour of a social
system, in fact, how the basic cyber
aetic model applies to a society.

If a society is capable of self-regulat-
ng behaviour, it is that its responses
wre based on a model of its relationship

with its environment, '‘n the light of
which they are being continually moni-
ored. Such a model is a society's world-

few, or “‘Weltanschauung™, which is
;ompounded ofits religion, mythology,
raditional law. etc.

As soon as one understands a

society's culture, one understands the
-cason for its bchaviour and all its

actions that previously appeared ran-
dom or irrational, now appear quite

ogical. The following example illu-
strates this point.

It is well known that some Australian

aborigines failed to establish a cause

and effect relationship between copula-
‘ton and conception. Instead, they
senerally believed that the spirits of
children yet unborn, which were appar-
ntly referred to as “ngargugalla’”,
nhabited some strange world from

which they only emerged when dreamt
of by their mothers. Daisy Bates® tells us
‘hat among the Koolarrabulloo it was
‘he father who had to have such a dream:

“They believed that below the surface
of the ground and at the bottom of
the sea, was a country called Jimbin,

home of the spirit babies of the
unborn, and the young of all the
totems. In Jimbin there was never a

shadow of trouble or strife or toil or

death: only the happy laughter of the
little people at play. Sometimes these
spirit babies were to be seen by the

jalngangooroo, the witch-doctors, in
the dancing spray and sunlight of the
beaches, under the guardianship of
old Koolibal, the mother-turtle, or

umbling and somersaulting in the
blue waters with Pajjalburra, the
norpoise . . .

“...So firm was the belief in the

ngargalulla’ that no man who had

not seen it in his sleeping hours would
claim the paternity of a child born to
him. In one case, that came under my

observation, a man who had been

absent for nearly five years in Perth
sroudly acknowledged a child born
‘n his absence, because he had seen

he ‘ngargalulla’, and, in another,
hough husband and wife had been
separated not a day, the man refused
absolutely to admit paternity. He had
10t dreamed the ‘ngargalulla’. Should
a boy arrive when a girl came in the
dream, or should the ngargalullanot
rave appeared to its rightful father,
‘he mother must find the man who

has dreamed it correctly, and he is
aver after deemed: to be the father of

that child.”
{t is evident that, if we were not aware

of this aspect of the world-view or
model of the Koolarrabulloo, we would
And their attitude towards the accept-
ance of paternity totally illogical. How-
aver. once we were acquainted with



their model, their attitude would appear
quite reasonable, and could cven be
predicted with a fair measure of

probability. There is no reason why all
seemingly irrational behaviour can be
explained on the basis of a cultural
model of this sort.

‘We regard as ‘‘rational”, behaviour
which is based on our cultural model
of the world and which somewhat

presumptuously we regard as the only
valid one. However, if we realised

that the object of cultural information
is to mediate the behaviour that will lead
a society to adapt to its particular
environment, it then becomes apparent
that whether or not this information

constituted “scientific” knowledge is
irrelevant, and hence our particular
scientifically based culture is in no way
superior to those developed by the most
primitive societies.

Equally important is the fact that a
culture also provides a society with a
goal-structurc and a means of achieving
it. The goal of all self-regulating
socicties appears -to be the acquisition
of social prestige. It is important to
realise’ that ‘this goal is only possible
in a closely knit society, in which there
is fundamental agreement as to what
are the determinants of prestige. These
will vary in each society. In general one
can say that these will coincide with the
qualities that must be cultivated if the
society is to survive. Thus in a society
of hunter-gatherers, success in a hunt is
likely to be a determinant of prestige;
among societies involved in war-like
pursuits courage is likely to be particu-
larly prestigious. The prestige achieved
will determine one's position in the
social hierarchy. This -hierarchy is of
immense importance in avoiding strife
and in ensuring a socially acceptable
division of labour among the members
of the soviety. If there is no hierarchy
there will be constant bickering and
fighting, There will also be no mechan-
ism for ensuring the perpetuation of
those qualities required if the society
is to survive. Hierarchy is another word
for organisation. There are only two
ways of dispensing with it: one is to
accept chaos and with it asystemic
controls such as dictators, the other is

to reduce the size of the society. In an
extremely small social grouping such as
the Kalahari Bushmen and the Pyamies
of the Ituri Forest, the requirement for
hicrarchy is reduced to a minimum, and
very stable egalitarian socictics are
possible. However, as the size of the

groupings increases so must the re-

quirement for hierarchy.
Each socicty has a whole set of beliefs

~egarding the supernatural forces that
can be exploited to enable individuals,
associations and society as a whole to
achieve their ends. ’

Many ceremonies and rituals are
serformed to this end, all of which have
‘he additional effect of tightening social
»onds, and hence of further increasing
social organisation. At the same time,
svery society has a set of taboos.
basically to prevent supernatural forces
‘rom being mobilised to hinder the
achievement of the society’s goal-
structure’.

There is every reason that the goal
‘hat self-regulating societies set them-
selves is one whose achievement permits
‘he satisfaction of the environment's

many competing requirements and is
10t purely arbitrary as in the case of our

society.
This may be illustrated by the way in

which the size of the simple society is
determined. Thus if the Eskimas live in
small family units during the summer
months, it is because there is.no neec
for a larger unit, indeed the arctic areas
they inhabit would not support. one
[f the Pygmies of the Congo live ir
‘mall bands it is because this is the idea:

number of people for survival in tropical
cain forests, possibly providing the
minimum number of hunters required
.0 trap an elephant.Ifthesociety is
‘ruly self-regulating, however, it should
se capable of reducing or increasing
complexity to permit adaptation to
hanging environmental conditions—sc
ong as these occur within certain
imits. Thus -when faced - with the

Viacedonian menace, it would have been
idaptive for the Greek city states. to
oin together to form a league, i.e. tc
wchieve a higher level of organisation.
This they never really succeeded in
loing, though there were many attempts.

On the other hand, in the absence
of environmental challenges requiring
action on the part of a larger, more

&gt;omplex social unit, it would be adaptive
‘or complexity to be reduced, for the
society to break up, temporarily at
east, into its constituent parts. Usually,
1owever, institutional barriers prevent
his from occurring. Central govern:
nents are jealous of the territories that
hey control and usually refuse to face
cality, once environmental conditions
ender superfluous and artificial the
states that they control.

The important thing is that a self-
regulating society must be goal-directed.
{t moves in a particular direction, and
hoth the goal towards which it is moving,
and that behaviour pattern that permits
its achicvement, are culturally deter
mined,

For the society to keep moving in
this direction, it means that all its mem-
bers must be imbued with the cultural
information that will enable them to

fulfil their specific functions as special-
ised members of their social system.
[t also means that every cultural trait
which we often tend to regard as being
of little practical significance, and
which our missicnaries, educators, ad-
ministrators, etc., are only too pleased
to interfere with, has a specific function
in the overall social behaviour pattern.

If one were acquainted with the cul-
ture of any stable society and were
capable of working out the role played
by each of the customs and institutions
within this culture, i.e. by determining
in what way they contributed towards
the adaptive behaviour of the society
to its particular environment, one could
gasily imagine what would be the
consequences of their suppression by
outside interference. Let us take the
case of the marital customs of the

Comorians, who inhabit a group of
islands between Mozambique and
Madagascar. The people of the Comores
have a complex social organisation,
probably based on indigenous customs
upon which were superimposed those
of their Islamic conquerors. From the
former they inherited a matrilineal and
matrolocal tradition; from the latter a
patrilineal and patrilocal one. Islamic
marital law has aiso been adopted. As
a result, there is polygamy- and a.high
frequency of divorce. Indeed, so high is
the latter that it is perfectly normal
for a woman to have been married five

to ten times. From the experience gained
in our society, we would tend to asso-

ciate: such. a consequent number of
“broken homes”, with a very high rate
of juvenile delinquency, schizophrenia
and suicide, i.e. the symptoms of social
disorder. However, things do not work
out that way. ‘

In Mayotte, onc of the islands

making up the Comores Archipelago,
there have been only two deaths by
violence in ‘the last fifty years, and
nerther were premeditated murders.
Crime in general ‘is minimal, as are
mental diseases, delinquency, suicide acd
he other symptoms of social disorder.



The society is thus culturally adapted
lo marital instability, which ours is not.
The reasons are two-fold. First, by
virtue of the institution of matri-
linearity and matrilocality, a child
is’ partly the responsibility of the
mather’s clan. Many of the functions
of fatherhood are in fact fulfilled by the
mother’s elder brother, and inheritance,
for instance, is primarily through him
rather than through the father. Secondly,
by custom, the step-father automatically
assumes many of the responsibilities
of fatherhood, vis-a-vis the children
that his new wife has had with previous
husbands. The step-father, or “baba
combo”, is, in particular, responsible
for the payment of the very large
expenses involved in the circumcision
ceremony of his stepsons. Also. the
father’s role is reduced by the fact that
the children are brought up in the
mother’s home. As the father probably
has several other wives, he will in any
case only be physically present in-one
particular house on one or two days a

week. For all these reasons, divorce
does not have the same unsettling
effect in the Comores that it does in

our society. Now, supposing a mission-
ary or administrator suddenly decided
iat wabdiincarity and maurilocality
were vestiges of barbarity not to be
found in modern civilised societies, and
that they must, therefore, be abolished;
unless he abolished at the same time

many of the other customs making up
this complex culture, the results would
be disastrous. Schizophrenia, delin-
quency, and the other symptoms of
social disorder would result, as they do
in our society with the break-up of the
nuclear family.

What is particularly striking about
the self-regulating society is the absence
of these forms of deviation. Crime is, in
fact, an extremely rare occurrence in

spite of the fact that there are no police-
men, lawcourts, tribunals, etc. Indead
in such a society, there is no need for
external controls of this sort. Systemic
controls, i.e. those controls applied by
the society as a whole through the
medium of public opinion, are sufficient
to ‘prevent any deviation from the
accepted norms.

As Linton writes: “The Eskimos say
that if a man is a thief no one will do

anything about it, but the people will
laugh when his name is mentioned.
This docs not sound like a severe penalty
but it suffices to make theft almost
unknown. Ridicule will bring almost

any individual to terms, while the most
stubborn rebel will bow before ostracism
or the threat of expulsion from his

group.”
Besides in a stable society, all the

citizens will have the good of the
society at heart. They will feel part ofit
and will all equally oppose the beha-
viour on the part of any of its members
that is contrary to the established
customs and that might compromise
‘he interests of the society as a whole.
Solon was once asked which was the

dest policed city®. “The city” he replied
“where all the citizens, whether they
have suffered injury or not, equally
pursue and punish injustice.” The same
spirit that Solon expressed is apparent
in Pericles’ celebrated speech over the
rodies of the first victims of the
Peloponnesian war: “... We are pre-

rented from doing wrong by respect for
authority and for the laws, having an
sspecial regard for those which are
ordained for the protection of the
injured, as well as for those unwritten
laws which bring upon the transgressor
of them the reprobation of the general
sentiment.” Co

We regard government, parliaments,
and vast bureaucracies as essential to

ail socieues. However, it 1s probable
that most of the societies ever developed
py man dispensed with such external
controls. As Lowie writes®:

*,..it should be noted that the
legislative function in most primitive
communities seems strangely cur

tailed when compared with that
exercised in the more complex civilisa-
tions. All the exigencies of normai
social infercourse are covered by
customary law, and the business of
such governmental machinery. as
exists is rather to exact obedience
to traditional usage than to create
new precedents.”

Indeed, in such societies, nothing can
oe found to correspond to Sur notion
of government, There are no Kings,
presidents, or even chiefs, no courts of
law, prisons or police force. The
closest approximation to a political
institution is the council of elders that

yecasionally gathers to discuss impor-
tant issues. It 1s for this reason that the

Australian aboriginal tribe has often
seen referredtoasa“gerontocracy™,
or as a government by the old men—a

itle that can aptly be applied to most
simple, ordered societies.

The absence of formal institutions.

rather than give rise to the permissive-
1ess that we would expect, is in fact

associated with discipline and the
strictest possible adherence to the
‘ribal code of ethics. Behaviour which,
‘'n a disordered socicty, could only be
exacted at the cost of brutal coercion,
is with them ensured by the force of
sublic opinion, the sanction of the
zlders, and the fear of the ancestral
spirits.

In more advanced societies, we find

the same principle obtaining in a less
axtreme form. Thus, in ordered societies
where public opinion plays an important
role, the need for strong government,
and in particular, dictators, is corres:
sondingly reduced.

Conversely, in these disordered soc-
‘eties where public opinion plays but a
small part, we find that the absence of
the most authoritarian government,
inked to an all-pervasive and coercive
sureaucracy inevitably leads to lawless-
ness and mob rule.

By causing the disintegration of a
society, by overloading the social
system with too many people, or by
increasing mobility so as to prevent
heir proper socialisation, one is reduc-
ing the power of public opinion, and
‘nereby tne society's capacity for selt-
~egulation. We sre introducing asyst
emic controls in ever greater quanti
ties: more politicians, more bureaucrats,
more laws, more tribunals, so one is

-endering. the systemic controls ever
more redundant, and further reducing a

society’s capacity for self-regulation.
A society used to being run in this

manner ceases to be capable of running
itself..InonanySouthAmerican repub-
lics, the deposition of one dictator
will lead merely to the installation of
another. Real democracy is not possible
since the essential social structure for
rendering it possible does not obtain.
A mass democracy is, in fact, a contra-
diction in terms, and as our society
becomes ever more massive and ever

less organised, i.e. as entropy and
randomness increase, so must there be a

sroportionate increase in the precarious
asystemic controls required to maintain
a semblance of social order, and a

similar reduction in its stability and
hence ir its capacity to survive.

We can thereby formulate the essen-
tial principle that the higher the entropy
or randomness of a social system, the
sreater must be the need for asystemic
controls of which the most extreme kind
s a dictator.



(fected bY being deprived of a satis:

cactory communal environment.
As we have geen, 10a stable society,

, cultural patter? provides an individual
with a complete goal structure and an
apvironment within which these goals
can be qatisfied.In a stable society the principle goal
wppears 10 pe the acquisition of
prestige to be jooked up 10 by one’s

family and community.
In our industrial society, prestige is

achieved in a variety of ways, including
the right education, entering a socially
acceptable profession and perhaps most
important of all, making money:

Those Who nave not been subjected
to the normal socialisation process and
in particular members of different
minority ethnic groups may for various
-easons, find these avenues of success
sarred 10 them. In such conditions they
have no alternative but 10 develop 2
substitute set of goals. Cloward and
Ohlin® interpret the development of a
criminal sub-culture in the slums of a
hig city in these terms. It provides
people with a new set of goals which they
~an achieve Once crime becomes big
usiness, and requires the same sort of
qualities that permit quecess iN the
nainsirodii culture, then &amp; furiber sub-
stitute outlet is required.

It is in these terms that Cloward and
Oblin interpret the “violent gang. sub-
culture which also has its OWD ethic and

goal cfructure, SO different from the
mainstreainl culture. However, those
who have not succeeded in shedding
the latter's values find themselves
incapable of participating in it: They ar
forced 10 indulge in one or other form
of reireatism—10 isolate themselves
psychologically {rom an environment
which not only fails to provide them
with an essential set of goals but ‘also

denies them.Merton' describes 2 retreatist in the
“ollowing way: Defeatism, quiet-
sm and resignation are manifested in
xscape ‘mechanisms which ultimately
ead him 10 cescape’ from the require:
ments of the society Tt is thus an

sxpedicnt which arises (rom the con-
;inued failure 10 near the goal by
legitimate measures and from a0 ina-
Hility to Use “the illegitimate route
HCCAUSE of (nternalised prohibitions,
{his process occurring while {he supreme
alue of the cuccess-goal has not vel
meen renounced. The conflict 1s resolved
oy abandoning both precipitating ele-
ments, the goals and the means. The

jeprivation of a satisfactory family
spvironment will affect children Pi©”
coundly and colour every aspect of their
gter hie guch children are often
eferred to aS emotionally disturbed.
tjowever bright they may be, they will
end 10 and it very difficult to fit into

‘heir social environment, the reason
jeing that the early and most jmportant
tages of socialisation were badly
‘mpaired. The earlier family deprivation
~eeurred, the more will this be the case,
ror as D- O- Hebb! shows, the effect of

arly experience on adult behaviour is
aniversally correlated with age.

Sadly, itis rarely possible for socially
jeprived and emotionally disturbed
-hildren tO be satisfactorily socialized.
Jo amount of school education can do

much for them:They arc characterised by their
‘nability to accept any social constraints.
They ar¢ unable 10 concentrate of their
work and are only interested in things
which arc of apparent immediate
advantage 10 them. Regardless of their
"ntelligence jevel, they are thus extremely
difficult to educate. They are particu-
‘arly concerned with the present, and
ihe short-tefim: and are predisposed 10
all pathological forms of behaviour
such as delinquency, drug addiction
alcoholism and schizophrenia.

What is Worse when they grow up,
hey are unlikely 10 be capable of

fulfilling their normal family functions;
their children, consequently also depti-
sed of a normal family environments
vill in tur tend to be emotionally

instable.. :
John Bowlby went so far as 10

sompare 2 delinquent with a typhoid
.arrier'?. He is as much 2 carrier of
Jjsease as the jatter—of &amp; disease of the
sersonality which will affect his family
and his community for generations,
antil his descendants are eliminated by

patural selection.Socially deprived, emotionally dis-
_urbed. youths are a featur of disinte-
grating societies. In.the black ghettoes
nf New york and other large Anierican
Lites, they are the rule rather than the

sxception. There 18 increasing reason
{0 suppose (hat the low standard of
;chievement and the high rate of
~rime, and various forms of retreatism
that characterise such, societies are
mainly attributable ro family depriva-

(aon.if a child is seriously affected bY
Heing deprived of a catisiactory family
wvironment, an adult 18 also adversely

Such controls are as unsatisfactory
 mn social systems 45 they are in cco-
ystems, and for the game reasons: A
dictator gear his socicty 10 the achieves
ment of what 18 usually an arbitrary
goal regardless of environmental re-
quirements: This can therefore only
increase (he society's instability:

As we have seen, it creates @ need for

further dictatorship by destroying
natural systemic controls which it
renders redundant.It is also highly vulnerable. One can
exterminate large proportion of the
population of a celf-regulating society
without affecting its organisation or 1s
capacity 10 govern itself, whereas in a
dictatorship it suffices tO kill the dic-
tator for the society to be plunged into
chaos and civil wal a point that is

particularly well illustrated by the
experience of the later Roman Empire.

Dictatorship, in other words, involves
a drastic simplification of a society's
control mechanisms, and must determing
a corresponding reduction in its stability.

Our sndustrial socicty 1S further
affecting human society bY absorbing
on-industrial cultures. Whereas there
were previously snnurnerable cultures
geared 10 totally different ends, SO, as
they ‘tall within the orbit of industrial
wgivilisation”s they come more and
more 10 Lesemble each other.

Tt is significant that in NEW Guinea,
that last great reservoir of primitive
cultural wisdony, there are still 700
different cultural patterns, cach with
Hs OWN distinct languagt In such
circumstances mistakes committed by
one such social group are likely to have
the minimal effect on the others and the
probability {hat at least one cultural
pattern provides the solution to a new
-pvironntental problem is maximised.

“The absorption of these diverse highly
differentiated societies into @ common
mass-society geared tO the achievement
of short-term material ends 15 @ loss 10
humanity {hat cannot be over-empha-
sised.1t must seriously reduce the complex-
ity and hence the stability of human
social organisations on this planet. It
must also lead tO (he irreparable loss
of a vast stor of cultural ;nformation
which is as important 10 man's survival
as 1s the store of genetic plant variety sO
seriously compromised by modern agri-
cultural techniques.
octal disruption and its effects

avidence that
aad a



ince 1955 from 4.7 to 7.8; crime has
nereased from about 45 per 10,000 to
120 per 10,000; thus, both have more
‘han doubled.”

[legitimacy is cosung our govern-
nent £52 million per year. In industrial
Jums -and other societies that have
cached the more advanced stages of
disintegration it is not unusual to find
that up to 70 per cent of children are

illegitimate.Ww. A.W. Freeman, President of the
Children’s Officers Association, has
recently reported 2 starthng increase in
the number of women Who are simply

abandoning their children, something
which would not occur in a stable

society.

AlcoholismFor each specific cultural pattetil there
must exist an optimum degree of
alcohol consumption. It is likely that
increases over and above this level will
he in direct proportion to the develop-
nent of disorder within the society
self. The number of offences of
Arunkenness proved in England and
wales for the year 1967 is greater than
ihe number of offences proved in
previous years. The increastas expected
accurred 10 the large cities, the City of
London having 476.43 offences for cach
+0,000 of its population The Home
fice With characteristic jonorance of
basic sociological matters writes, “No
-eason for the increase can be adduced.
There was n¢ significant change in the

liquot licensing laws.”According 10 the National Council
on Alcoholism, alcoholism is costing
the country about £250 million a year.
mainly bY absenteeism from work.

The relationships between crime rate
wind urbanisation has been established
n a recent study in the US (sce Table 8)
which shows that it 1s considerably
jigher per capita in cities of more than
150,000 than 1n small towns with a

population of less than 10,000.
Crime is part of the price of affluence,

Nr More precisely, of the social disinte-
gration that affluence gives rise to.

perhaps the most damning indict-
ment of oul industrial society 18 the
hehaviour of people when the elaborate
mechanisms of the law are for some
technical reason put temporarily out of

action.In Montreal, during 2 24-hour police
strike, Shops were pillaged, women
raped and houses burgled.

In London, during a power strike,
heft increased 10 such as extent 10
shops and department stores that many
had to close until the light came on

again.Nothing better illustrates what can
happen when the self-re gulating mechan-
‘gms which normally ensure the orderly
hehaviour of the members of a stable
society break down and are replaced by
9 precarious set of external controls.

escape 19 complete, the conflict is
climinated and the individual js asso-

cialised.”Ina disintegrating society onc would
tend to find sub-cultures developing
along all these different lines in varying
degrecs, i.e. there will be an increase 1n
delinquency, violence and all the various
forms of retreatism, such as drugs,
drink, strange religious cults, eto and
mental disease. Such a society will be
characterised by a general feeling of
aimlessness, frantic, almost pathetic
search for originalitys over-preoccupad”
{jon with anything capable of providing
short-term entertainment, and beneath
it all a feeling of hopelessness of the

futility of all effort.

CrimeIn the United States, according 10
Mr John Mitchell, Attorney-General,
crime 1n cities of more than 750,000
inhabitants is two and 2 half tunes that
of the suburbs, which in turn is twice
that of rural areas, Crime, needless 10
say, 1s on the increase. In the United
States it has doubled in the last 10 years.
[n 1969 there were 2,471 crimes Pet
100,000 inhabitants. There were 655,000
violent crimes and 4.334.000 crimes
against property 14,550 Murders, 36,470
rapes and 306,420 aggravated assaults.
This is an increase of 12 per cent over
the previous year. In the United
Kingdom, crime 18 increasing at a
similar rate. In 1970, according 10 a
Newsight investigation, there Were 13
million indictable crimes, 300,000 in
London alone, an increase of about

10 per cent over 1969.
Crimes of violence and burglary and

battery in particular are increasing at
the fastest rate at more than 15 per cent
per annum. There are at present 66
crimes of violence Per 100,000 people
in the United Kingdom a5 opposed 10
324 per 100,000 in the United States. Al
the present doubling 1at¢ of five years
it will take approximately 12 years tO
achieve the Us rate of 324 per 100,000
which is SO pad that life in cities has

become intolerable and economic
activity seriously menaced.

Professor Michael Banton of the
Department of Sociology: Bristol Uni-
versity, told the British Association for
the Advancement of Science that
«increased disorder 18 part of the price
we pay for the adaptauion of our social
arrangements to an economic system
which brings us such . great material

~enefits”

legitimacyAs the family unit preaks down, iis
Jot surprising to find that illegitimacy,
another symptom of social disintegra-
‘jon, increases. Nor is it surprising tO
and that it 1s closely linked with other
symptoms of social disintegration. Ac-
~ording tO Ww. R. LysteT, an Australian
statistician, «Crune and illegitimacy
rates are simultaneous in their incidence.
The illegitimacy rate in England and
Wales per 100 of all pirths has increased

Table 8[ncrease iD Crime Rates With Increase in Size:
Urban Crime Rates perf 160.009 population 1957

EL
Size of cities

over 250,000 50,000 to 100.000
_ r 10.000

 ———

Criminal homicide
nurder, non-negligent
manslaughter
Manslaughter by negligence

Rape
Robbery
Aggravated assault

2.1
1.3

7.0

16.4
24.0

5 42

4.4 1.7

23.7 9.3
1080 36.9
130.8 78.5

At this point the scale changes

gurglary, preaking OF entering 574.9 474.6
| arceny-theft 1,256.0 ] 1 442.4
Auto theft 26.9

333
992.1

12.8

re Ce CL i ———

eproduced py courtesy of the Pemberton publishing Co. from population }ersus Liberty bY

jack Parsons.



wdoption of agriculture, some 200 to 300
senerations ago, the new-found sources
»f food permitted populations to expand
antil generally-speaking they were held
own only by disease: Finally, modern
sublic health methods, principally
sreatly smproved sanitation and vector
sontro} procedures permitted the
ohenomenal increases which collectively
are known today as {he population

explosion.Yet there 18 now good evidence that
many Of the human societies living
sefore the agricultural revolution (and a
ew after) were stable societies in the
strict sense of the phrase: ie. they were
regulated not by starvation, disease Of
war, but by cultural controls which only
now we are beginning 10 understand.
why these controls disappeared we do
not know. For the time being how-
ayer, we may speculate that they were
‘ost in the cultural changes such societies
must have undergone ip response to the

,mense ecological changes prought
about bY each advance and retreat of
JJaciation during the Pleistocenc Ice

Age.Since in &amp; nutshell the problem of

yopulations and food supply 1s how tO
ve within one’s ecological means
out Labs Toi tu Go su UY LA
qunger, it is worth pearing in mind that
pan (ike many other. animals) 1s
sotentially capable of s0 Going. In
‘he meantime, we are faced with the
ask of reducing birth rate tO compen-
sate for the fall in death rate, because
daunting {hough it undoubtedly is, the
Jlternative of satisfactonty feeding an
sxpanding population js still more sO.
Nonetheless, SO far attempts 10 reduce
sirth rates “have been largely ineffective
on a global scale and even if they were
to be successful it 18 unlikely that they
could produce significant reductions in
populationt growth rates within the time
scale required to avoid major food

shortages.tis argued that the raising of living
standards will, of itself, limit population
growth by offering economic incentives
‘hat are reduced if the ratio of wage”
aqrners (0 dependants within the family
sroup is weighted 100 heavily in favour
of dependants. Evidence of this is
-ontradictorys although it is true that
Families have become smaller 10 Europe
1s levels of material prosperity have
ise. Hlowever. it is not possible that
his situation can be repeated through-
yut the world as &amp; whole. The planet
jacks the resources 10 permit the

n this cast Jrahans to the ‘cities of

[_orraine.He goes sO far as to say that couicide
varies In inverse proportion to the
degree of integration of the social groups
to which the individual belongs

In Britain the suicide rate has fallen
yer the last six years py about 200 a

jear. Nevertheless, according to the
Samaritans, &amp; lay organisation that helps
jepressed and potentially suicidal peoples
the number of potential suicides has
more than doubled in the last two years.

In 1967 their seven London area
yranches dealt with 5,999 new cases. In
1969 the same branches dealt with 2
curther 11,641 cases. The Reverend
Basil Higginson, ab official of this
organisation; estimates that cases would
go on rising at this rate.

About seven workers out of every
thousand have drinking problems, and
there are about 400,000 alcoholics in the
country, &amp; figure which 15 increasing

annually

Mental HealthSocial disintegration is a major cause
of mental disease. When an individual
deprived of his essential’ social and
physical environment .s incapable of
puilding 2 substitute one or fails 10

isolate himself from the onc he can no
longer tolerate, by means, of drugs Of
alcohol, his behaviour pattern, no

longer adaptive to an environment for
which it was not designed, tends to
break down. One remainingposition of
defence 15 tO build up his own personal
world of fantasy which contains just
those environmental constituents of
which he basbeen deprived, and which

he most requires.
There 18 considerable evidence tO

show that members of a society under-
going acculturation, whose cultur® is
breaking down under the influence of
an alien One are particularly prone 10

mental diseaseAs national boundaries break dowh,
small communities are swallowed up
bo Was Aan cin Sloman mobility
is increased and people move about the
place in search of better Pays so cul-

tural patterns break down.
In the United Kingdom, mental

disease IS increasing at 2 phenomenal
rate. According tO Ministry of Health
statistics 169,160 people Were admitted
10 hospitals in England and wales 10
1967 suffering from mental illness, two
and a half tines as many a in 1951.

There Were 600,000 mentally dis-
ordered people in England and Wales in
1967, 186,001 of them occupying hospi
tal beds Of 46.6 per cent of all hospital
beds. Thirty-two million working days
every year are lost because of mental
illness, representing a cost to the nation
of £100 million, and local authorities
spent £20,250,000 in mental health,
more than six times what was spent In

1957.

Suicidepurkheim regarded suicide as the
ultimate manifestation of anomie. te
found that the suicide rate was partic
ularly low in poor rural communities
where social structures were intact, and
atgh n-disintegrating affluent societics,
specially among the working classes
nd even MOFS co among Lnmigrants.

ConclusionThere is every reason to pelieve that

te social ills at present afflicting our
ociety—increasing crime, delinquencys
;andalism, alcoholism as well as drug
sddiction—2re closely related and are
he symptoms of the breakdown of our
~ultural pattern which in tari is an
aspect of the disintegration of our
society. These tendencies ¢a0 only be
cosituaton 15 Curonet delaOE api
ind economic growth. 1t is chimeric to
uppose that any of these tendencies cat
ye checked bY the application of
«ternal controls of by treating them in
solation, 1.6 apart from the social
visease Of which they are but the

,ymptoms. . .

Tt is the cause itself, unchecked
.conomic and demographic growth, that
qust be treated. Until such fime as the
most radical measures ar€ undertaken
or this purpose: these tendencies will
~e furthes +ccentuated—unti their cost
becomes SO high that further growth

ceases to be viable.

APPENDIR Cc
population and food
supply

It is a common assumption that
nroughout the entire history of man-
&lt;ind, human populations have expanded
whenever * onditions permitted: Thus it
s argued that during the 100,009 genera-
jong 10 which our forebears lived DY
pod-collecting, the difficulties ‘ot keep-
ng body and soul together were so great
hat populations were fimited largely by
sende food availability. Then with the



industrialisation that would be required
and cven if these were to be found the

levels of pollution generated by such a
level of industrial activity would be
greater than could be absorbed by the
ecosphere. Even then, although the rate
of increase would be reduced, popula-
tions would continue to grow.

The population of Britain is growing
at 0.5 per cent per year, which gives it a
doubling time of 138 years. While this is
much lower than the world average (1.9
per cent each year) each individual
within an industrial society consumes
far more resources and contributes far

more to environmental pollution than
an individual in an agrarian society.
Prof Wayne Davis! considers that an
American has 25 times the impact on
the environment as an Indian so that,

worked out in terms of “Indian equiv-
alents”, the population of the United
States is equivalent to that of 5,000
million Indians. Thus the problem -of
population is more acute in developed
than in developing countries.

We must consider whether it is

possible for the planet to provide food
in sufficient quantitics to sustain the
populations that are forecast.

Food produciion may be lncreasea
sither by extending the area under
cultivation or by intensifying production
on existing farmlands, or by both.
Current FAO programmes concentrate
on intensifying production on existing
farms.

The extension of agriculture into
marginal lands is expensive in terms
of investment and produces only limited
returns. It is more rational to direct

such capital as is available into the
improvementofexistingfarming.

Indeed, the amount of marginal land
available for agriculture ‘is severely
limited and it has been estimated that

if the required increases in food pro-
duction were to be met from this source

alone, the reserves of land would be
exhausted within a decade or less®. Of
a total land area of 32.5 billion acres

estimates indicate that only 3 billion
are cultivated at the present time®. Most
of the world’s land surface is occupied
by the icecaps and permafrost, deserts,
forests and urban and industrial areas.

Sometimes it 1s suggested that the
remaining tropical forests, in Amazonia
in particular, might be cleared to
provide agricultural land. It is unlikely
that such schemes could be successful,
even if the resources were available to

carry them out. Fxpericnce with clear-

ng primeval forest in Central America
ras shown that the removal of the

slimax vegetation triggers an crosion
yrocess leading to desert. The process is
ul but irreversible for organic matter
once exposed is quickly mineralised.
The unstable lateritic soils of Amazonia
wre 70 feet thick but they would be likely
o erode very quickly if they were
inprotected against the equatorial cli-
nate, while this itself would certainly
be affected by the removal of such a
arge area of forest. When Kruschev
:leared the forests in Kazakhstan for
wgriculture he left a dust bowl of some
30 million acres, an arca equivalent to

he entire agricultural land arca of the
British Isles. :

The US President’s Science Advisory
Committee estimated in 1967 that the
‘otal arable and potential arable land
n the world amounted to 8 billion acres.

While some expansion is possible it is
anlikely that the resources of capital
and materials can be made available to
nroduce more than minor increases in
food production from these sources.
There is little marginal land remaining
‘or development in the Soviet Union,
China, Asia or Europe and extension
of farmiands in the more arid reeions

of the Middle East and North Africa

vould require new sources offresh water
or irrigation that are not available at
sresent and will not be within the
mmediate future. It is possible that the
United States might increase its area
inder cultivation from 300 to 350
million acres®.

In fact, it is likely that existing agri-
cultural land will be reduced as demands

‘or urban and industrial development
with all that that implies in terms of
-oads, airports, railways, etc., are met.
Between 1882 and 1952 the total land
area of the world occupied by perma-
nent buildings has increased from 0.87
billion to 1.6 billion hectares®. This will

oe much higher if, by the year 2000, 81
per cent of the population of the
developed countries and 43 per cent of
he population of developing countries
will be living in urban areas (Table 9).

Beyond a certain point, which varies
with climate and soil type, the intensi-
jcation of farming causes soil deteriora-
jon and eventually erosion. This is
already a problem in many of the
leveloped countries, where very inten-
sive farming systems have been imposed.
The extension of monocultural arable
farming. the heavy use of artificial

Cable 9

Changes in. Land Utilisation 1882-1952
‘In billion hectares) (reproduced from G. Borgstrom, Too Many)

: Change

Per- -Per- 1888- Per-
centage 1952 centage 1952 centage1QQ9

corest :

Desert and
wasteland

Built-on
land

Pastures
Tilled land

33° 20.6

2.6 23.3

1.6 14.6
22 19.5
1.1 9.2

i 10.8 95.2

16.5 0.27 3.8
100 11.07 100

Source: R. R. Doane. 1957. World Balaice Sheet (Harper, New York).

1.9 36.8

— 140.6

—~ 85.8

— 11.9
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12.9

“oe

2
.
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1.54

027

- 79.6
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Table 10

Duality Classification of Tilled Land

1887 Percdéntave 1952 Percentace

Good - 85.0 ToL
Half of original humus lost 99

Marginal soils 1

41.2

8g
 WN

Carers RI Doane lor. cit. (renradueed from G. Borestrom. Too Alam)



tertilisers, the use of heavy machinery
and, in other areas, overstocking with
farm animals, all contribute to deterior-
ation in soil structures, leading to a loss
in theefficiency of drainage systems and
in the effectiveness with which soluble
fertilisers can be used. In this situation

irrigation can lead to problems of water-
logging and/or salinity, while the over-
consumption of groundwater for irriga-
tion purposes can lead to a lowering of

water tables that may compromise the
future of farming. In large parts of
Texas, for example, the present long
drought is exacerbated by low water
tables and it is possible that farming in
Texas may have to be abandoned alto-
gether. :

The deterioration of soil structure
has been observed in -Britain, where
stable soils and a temperate climate
provide near-ideal farming conditions
In more severe climates and on poorer

soils erosion is likely to appear more
quickly and once it begins it could
become an accelerating process. As the
poorer lands fail the pressure on the

better lands will increase, $o tending

‘0 encourage still further mtensification

vhich will damage soils more. rapidly
han might be anticipated (see Table 10).

Erosion of farmlands in some arcas is

associated with the spread of deserts.
[n 1882 the world had a total 1.1 billion
wectares of desert and wasteland. In
1952 the area had increased to 2.6 billion

1cctares? (see Table 9).
Given that demand for land must

ncrease with population growth, and
‘hat populations are increasing expo-
rentially, and assuming that the per
~apita requirement of land is 0.4 hec-
tares for agricultural purposes and
J.08 hectares for non-agricultural pur-
noses (a low estimate), Meadows?* has
shown that by the year 2000 the land
available is likely to have decreased by
250 million hectares, while tlie demand
will have increased by about 2.4 billion
hectares, and that somewhere between
1980 and 1990 the demand for land will

exceed the supply. Furthermore, if
yields per acre were to double, the
effect would be to add no more than

30 years to the world’s food supply.
Similarly a quadrupling of yield, which

Table 1}
Woiid Average Rates of Increase for the Period 1951-1965 for
Selected Aspects of Human Activity Related to Food Production

Percentages

34

63

74

146

300

Food
Tractors
Phosphates
Nitrates

Pesticides

Source: Digested from United Nations, Statistical Yearbook, 1967 (reproduced from SCEP).
2 Rates in constant dollars.

Table 12 Ye

Pesticides Needed to Increase Food Production on Acreage now under
Cultivation in Asia (except Mainland China and Japan), Africa, and
Latin America by the Percentages Indicated

Percentage of Increase in
Agricultural Production Tonnage Needed

(metric tons)

10

20

30

10

50

60

10

30
90

i 00

120,000
150,000
195,000
240,00¢
285,00
342.00C
402.00C
475.000
558.000
640,000
20.000

Source: President's Science Advisory Committee {PSAC), 1967 (reproduced from SCE).

no serious person would consider

nossible, would add only 60 years. The
net demand for food, then, will double
every 30 years and it can be satisfied only
by doubling yield every 30 years.

Britain has one of the most intensive

farming systems in the world. In the 25
vears since the end of World War 11

very large sums of money have been
invested in technological developments
aimed at increasing output and reducing
the requirement for labour. Neverthe-
ess, when the effect of inflation on

‘arm prices is taken into account, the
sroductivity of British agriculture has
ncreased by only 35 per cent and there
's good reason to suppose that in most

major products yields have now levelled
Off and in some they are declining.
short of major technological break-
ihroughs in plant genetics and, possibly,
he introduction of entirely new con-

cepts in farming, none of which is in
sight at present, it is extremely unlikely
that agricultural production in Britain
can achieve further significant increases.
[t is not possible for agriculture in
developing countries to receive the
heavy investments that British agri-
culture has received and so it is unlikely
that increases in production can be
achieved to match those in Britain.
Even if they were, they would be insuffi-
cient, even. to sustain the present
inadequate dietary levels. Although the
so-called “Green Revolution” has pro-
uced important improvements locally,
overall the world food situation shows
a0 sign of improving, and there seems

ittle chance of the FAO's targets for
1985 being-met—  - —

In past years local emergencies have
been alleviated by the provision of food,
principally grains, from world stocks,
which have been held mainly in North
America. These stocks have been
allowed to run down and so even this
“cushion""is lost.

There are definite biological reasons
for the limits on food production.
Plants depend on a complex mixture of
inputs, many of which are beyond man’s
control. Even of the principle require-
ments—sunlight, water and nutrients—
it is only nutrient that man has suc-

ceeded in madufacturing and supplying
to his crops. Fertiliser use is subject to

diminishing returns: beyond certain
levels of application and these may be
much lower in the field than controlled
&gt;xperiment under near-laboratory con-
ditions would suggest. Thus an 11 per
tent increase in the agricultural pro



duction in the United States between
1949 and 1968 was achicved with a 64¢

per cent increase in the use of nitrogen
fertiliser while Britain’s 35 per cent
increase required an 800 per cent
inerease in nitrogen fertiliser consump-
tion. The consumption of pesticides to
control the effects of the ccological
imbalances created by the farming
system has increased also. Between 1950
and 1967 US pesticide consumption
increased by 267 per cent and achieved
a 5 per cent increase in total crop

yields®.
The use of agrochemicals on a large

scale makes a serious contribution to

the pollution of the global environment.
They are biologically potent, which is
why they are used, and when introduced
at random into the ‘environment they
interfere with living processes. Many
pesticides affect the central nervous
system of man, they may interfere with
hormone secretions and some are

known to be carcinogenic or terato-

genic. Under certain circumstances
some fertilisers can be harmful to health

and by forming random associations
with amines present in the environment,
nitrites can become nitrosamines, which
are carcinogenic. here is no way of
knowing the extent to which the
environmental carcinogen and mutagen
loads have been increased because it is
impossible to monitor all the possible
interactions between pollutant and pol
lutant and between pollutants and sub-
stances present naturally. Pesticides
that are persistent accumulate along
food chains, so depressing predator
populations and, in the long run, tend-
ing to encourage increases, rather than
decreases, in pest populations. Organo-
chlorine insecticides are particularly
harmfultofish.Excess fertilisers enter
water systems where they contribute to
eutrophication problems. There must
be an upper limit to the tolerance of the

ecosphere to pollution from agriculture.
The effectiveness of pesticides is

further reduced because insccts, weeds

and micro-organisms acquire resistance
to them. Such resistance is based on
hereditary characteristics in certain
individuals within populations. It is
transmitted genetically and so repeated
application leads to the build-up of
a resistant pest population by a process
similar in all ways to natural sclection.
Throughout the world there are now
some-250 species of insect pest that
are immune to most insecticides’.

In common with most organic chenii-

zals, pesticides are derived from petro
eum and their continued production is
elated to the availability of petroleum
or of an alternative source of raw

materials, although any alternative is
‘ikely to be more expensive. All agro-
chemicals consume power and water In

heir production and the availability
&gt;f cheap sources of power and plentiful
supplies of water is liking to limit any
increase in production.

The intensification of agriculture in
many areas of the third world would

-equire much improved systems of
‘ransport to convey fertiliser, pesticides
machinery and seeds in and food out
lt is doubtful whether the capital is
available to develop such transport
systems or the fuel to power them.

It is unrealistic to suppose that there
will be increases in agricultural produc
tion adequate to meet forecast demands
for food, and the notion that techno
'ogical inputs can be made available
that would guarantee a doubling of
sroduction by 1980 and a’ further
ioubling by 2100 is no more than
fantasy. Such a thesis can be advanced

only by “experts” who fail to take into
account basic ecological, physical and
biological principles, or who are pot

in possession of all the relevant infor
mation.

The intensification of agriculture
cannot prevent famines within the next
15 to 20 vears, probably affecting parts
&gt;f Asia, Africa, the Near East and Latin
America. Indeed, by causing further
disruption to terrestrial and marine
ecosystems it must reduce the capacity of
the planet to support life. _ }

Attempts to increase the world’s
protein availability from fisheries show
no sign of solving the problem. The
seas are experiencing serious pollutior
which may be undermining the phyto
plankton that form the base of the
marine biotic pyramid, and they may be
sverfished. Tn 1969, for the first time
in a quarter of a century, total fisheries
production did not increase, owing to
poor catches, and this in spite of heavy
capital investment by the developed
countries. Fishery vessels are operating
in deeper and more remote waters and

owing to the high levels of investmeni
‘n ships and processing plant the
developed countries, which are also the
major fishing nations, are irrevocably
sommitied to increasing yields by a large
actor within avery short space of time
'n their efforts to do so there is little
-eason to suppose that they will not so

deplete fish stocks that within a decade
or so the contribution of fisheries to

world food supplies will reduce rather
than increase. If there is a temporary
increase, little of this will benefit the
developing countries which by and
large cannot afford to participate in
such a heavily capitalised operation.
At present less than 20 per cent of the
world’s total catch of sea and fresh water
fish is consumed within the third world.

1APPENDIX D
Nou-renewable
resources

Introduction
For the purposes of this discussion,

non-renewable resources are divided

into two types: metals and fuels.

Metals
The 16 major metals we are concerned

with are:

Silver (Ag)
Aluminium (bauxite) (Al)
Gold (Au)
Cobalt (Co)
Chromium (Cr)
Copper (Cu) -

Iron (Fe)
Mercury (Hg)
Manganese (Mn)
Molybdenum (Mo)
Nickel (Ni)
Lead (Pb)
Platinum (Pt)
Tin (Sn)
Tungsten (W)
Zinc (Zn)

As can be seen from the chart on p.7,

at present rates of consumption all
xnown reserves of these metals will be

axhausted within 100 vears, with the

axception of ‘six (aluminium, cobalt,
chromium. iron, magnesium and nickel).
Jowever, if these rates of consumption
ontinue to increase exponentially at
he rate they have done since 1960, then
il known reserves will be exhausted
vithin 50 vears with the exception of
nly two (chromium and iron)—and
they will fast for only another 40 years!

Of course this is by no means the
whole picture: there will be new
discoveries and improvements in mining
technelogy, and we can turn to recycl-

ing. synthetics, and substitutes. It should
be obvious, however, that recycling,
althoughanecessary -and valuable



Hther resources and pollution by radio-
active by-products and waste heal
will quickly prevent the continued
axpansion of energy consumption. Since
-adioactive pollutants have been dealt
with in ‘the appendix on ecosystems,
we will here consider only waste heat.

Every use of energy always produces
vaste heat. Tower stations «golve” the

sroblem of heat production cither by
ising large amounts of cooling water, Of
© a lesser extent, air. The disadvantage
»f the former method is that if the
cated water is returned to source it
damages ‘the aquatic ecosystem, and if
itis evaporated into the atmosphere the
source 1s considerably depleted. The
disadvantage of the latter method is that
hecause aif temperatures are higher
han those of watet, the thermodynamic
ficiency of the power station 1s much

-educed.Efficiency 1s &amp; great problem. In the
Us, electricity provides 10 per cent of
he power actually used by the const”
mer, but accounts for 26 per cent of
ross energy consumption. Earl Cook®
has calculated that at present rates, bY
‘he year 2000 electricity will provide
25 per cent of ccconsumer-power” and
account for hetween 43 and 53 ner cent
of gross cntigy consumption. At hat
point, hall the energy produced will be
in the form of useful work and half in
the form of waste heat from power

stations.
Even if we jgnored the waste heat

“Tom POWeET stations, that produced by
‘he actual consumption of electricity
xill quickly call a halt to growth. For
sxample, 1 the US in 1970, heat from
hat source amounted to an average of
3.017 watts pet square foot, and
Claude Qummers’ has calculated that if
~onsumption continues 10 double at
‘he present rate, within only 99 years,
after 10 more doublings, the average
will be 17 watts per square foot—
~ompared with the average of 18 or
19 watts the US receives from the sun!
learly, well before this point energy
~onsumption will be limited by the heat
tolerance of the ecosphere:

expedient in a stable gconomy, cannot
supply @ rising demand (it 18 not a
source of metals, merely a means of
conserving them); while synthetics and
substitutes cannot be imagined into
production, but must be made from the
raw materials available to US those
most suitable being themselves in short
supply. Petroleum, for example, from
which many valuable synthetic polymers
are derived, will run out within the
tifetime of those born today and will

probably be increasingly scarce—and
correspondingly expensive—{rom about
the year 2000. Improvements in mining
technology will be necessary in any case
if weare to make use of the lower grades
of ore that will be the only ones
available to us as reserves are depleted.

However, exponential increases in con-
sumption will inevitably lead to 2a
situation in which grades decline much
faster than technology 1s improved and
costs will therefore soar. Similarly, as
william W. Behrens! has chown, the
dynamic of exponential growth will
considerably reduce the lifetime of new
discoveries. For example, even if reserves
of iron (which has 2 relatively long
\ifetime) are doubled, they will stave off
exhaustion for only another 20 years.
Thus, given present rates of usuage and
the projected growth of those rates, most
caw materials will be prohibitively
expensive within about 100 years.
Political difficulties will arise well before
then—as indeed they are beginning
to do in the case of oil.

As Preston Cloud? has pointed out,
the extra 10D. lead, 7Inc and so on,
necessary to raise the level of consump-
tion of the3,400 million pon-Americans
to that of their fellows in the United
States is from 100 to 200 times present

annual production—and although this
would be exceptionally difficult: to
achieve, it 3s paltry compared with the
problem of providing an equivalent
standard of consumption for the doubl-
ing of world population projected for
40 yews time. And yet We in the

industrial countries expect out consump-
tion of metals 10 £0 on rising and at the
same time lure the non-industrial
countrics with promises that they too
can have “wealth” like ours!

Only those acrobats of the imagina-
{ion who argue that, come what may,
technology will find a way, believe that
problems such as these can be solved
in. any way save a diminution of

consumption. In particular, they are
~onfident that the abundance of cheary

anergy they assure themselves will be
,vailable in the near future will ¢nable
1s to extract the metals present in
ordinary rock and in seawater. Yet
energy 1s already very cheap (compris:
ing only 4.6 per cent of the world’s
otal industrial production by value)®,
vhile the real limit on such enterprises
s likely to be not encrgy but the fragility
»f ecosystems. For example, the ratio of
nusable waste tO useful metal in
tranite is at least 2,000: 1, sO that the
mining of economic quantities of metals
rom rock of seawater will very quickly
yurden us with impossible quantities
nf waste.

Energy
The bulk of our energy requirements

today is met by fossil fuels, which like
metals are in short supply: At present
rates of consumption, known reserves
of natural gas will be exhausted within
15 years, and of petroleum within 70
sears. If these rates continue to grow
sxponentially, as they have done since
1960, then natural gas will be exhausted
vithin 14 years, and petroleum within
50. Coal is likely t© last much longer
‘about 300 years), but the fossil fuels
in general are required for sO many
urposss other than fuel-—pesticides,
“ertliisers, plastics, and so on—that it
would be foolish to come to depend on

it for energy*.
Recognition of this has led to the

present emphasis on nuclear fission as a
source Of energy. However the only
saturally occurring, spontaneously fis-
jonable source of energy 1S uranium
135, and this is likely to be in extremely
hort supply by the end of the century’.
\ccordingly, the future of nuclear
yower Tests with the development of
omplete breeding systems. Breedet
eactors use eXCess neutrons from the
jssion of uranium 235 10 convert non-
issionable uranium 238 and thorium
232 nto fissionable plutonium 239 and
yranium 233 respectively. Their suc
sessful development will mean that
man's energy needs will probably be
met for-thenext1.000 years or SO,
uring which time it is hoped that
jeuterium-deuterium fusion can be
1aveloped—which will provide us with
sirtually unlimited energy.

Because the successful development
of breeder reactors in time to take over
om fossil fuels 1s possible, it may be
hat fuel availability will not be @
imiting factor on growth. This means
tothing, however, since shortages of

or
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SELF-BUILD HOUSING GROUP forming
in Bristol. For details write to Box EI45

The Ecologist.

JOIN THE FUGITIVES from technological
“edlam for a unique holiday. Cowley Wood
~onservation Centre is set in a beautiful
wooded valley within the Exmoor National
Park. Our 77 acre nature reserve has red deer,
buzzard etc. Nature trails, hides, wildlife
garden - amidst glorious oak woodland.
Recreational facilities ecological demonstra-
dons and discussions. Six secluded caravans
wcreened and camouflaged—modern toilet
“acilities. Limited B &amp; B accommodation.
Znvironment and wildlife conservation dictates
our planning and way of life. 10 per cent
discount for Friends of the Earth. Brochure
from: Cowley Wood, Nr. Parracombe, Barn-
staple, North Devon, Parracombe 200.

ADDITIONAL VOLUNTARY INVESTIGA-
TORS, researchers &amp; editors required by the
Bureau of Pollution Investigation. Work entails
collecting &amp; sifting information on environ-
mental pollution from this country &amp; abroad.
We also need local &amp; general news of pollution;
skotographs ond news clippings. Plesee write
to: DPI, Environmental Associates Inter
national, 44 Earls Court Road, London W3.
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‘wlation and overconsumption.
With 40 branches, we are the largest British action
group tighting all such threats to suvival, The Dest
slogan will feature on everything we print,
To discover more about what we do, what wee up

against and how to join, ust Bn the coupon,
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Friends of the Earth

Why an FOE Newsletter
Almost from the beginning Friends of
the Earth has been keenly aware of the
need to communicate regularly with
members, now 1,000 strong, in Europe,
South Africa, the Channel Islands, and
of course throughout Britain. With our

present resources it would be quite
impracticable to attempt anything as
grand as even the simplest newsletter,
however rarely we might try to print
and distribute it. Our finances would
collapse; no campaigns would get
fought. :

A happy arrangement has now been
reacined oeiween Iie Ecologist, and
Friends of the Earth, whereby a regular
monthly new column will appear on this
page of the magazine, directed, princi-
pally,atFOEmembership, Indirectly,
it is our hope that FOE membership
will be augmented from the ranks of 17ie
Ecologist’s own readership; FOE, after
all, is the action group for all practical
conservationists.

aside FOK
FOE operates virtually from inside

two filing cabinets at No. § King Street,
London WC2, Covent Garden—maybe
a little closer to the Market than to the

Opera. The organisation's working
staff consists of a director, a company

secretary, two do-it-all-yourself assis-
tants (one of them at the moment
writing this article), a one-man legal
department, and a dedicated geologist
currently examining the National Parks
situation—to the joy, no doubt, of
RTZ and their friends.

Though I have described FOE's
King Strect headquarters as minute—
two tiny rooms behind a sympathetic
book publisher's, with the use of a

single telephone extension-—we have in
recent months become the focusing

point for a most extraordinary concen-
ration of enerev, generated among an

Newsletter

aver-increasing cross-section of the
sublic. In any given day, we handle a
jundred letters, endless telephone
enquiries, see callers from all parts of
‘he country, and generally cope with
‘he work of a fairly large business
yrganisation. We try never to lose sight
of the reason for FOE’s existence: the
sncouragement of the intelligent, eco
nomic use of the earth’s ever-diminish-

ing natural resources.
To our anind, a sense of urgency, of

immediacy must always be maintained,
so that the vital get-out-and-do-it
approach to life does not give way to
sterile theorising, (Theory, of course, is
he first requirement. But it must be
‘ollowed with action.) However, there is
n our affairs at the moment an urgent

matter to deal with that we could welt

do without: the need to find new

premises by the New Year. Early in
1972 the lease on our building expires,
and our benefactors themselves are

being forced to move. Where we shall

go, we do not know. In the meantime,
work goes on, and we are welcoming
sew Friends at the rate of about 10 a

day. Offers of help, both general and
specific, continue to come in. One of our

zreatest needs is for free litho and silk
screen printing, and free type setting
We do realise. that that is almost too
much to expect...

What next
Immediate problems will not be

allowed to cloud long-term objectives.
Not surprisingly, a few simple calcula-
jons show us that we must stabilise our

nancial status in order to expand, in

order to keep up with the demands of
our self-appointed tasks.

Expansion can be achieved in one of
awo ways, Either FOE London, given
ihe funds and just a little time to organ-
se, will appoint the right person: to
wereee and co-ordinate cach of our

selected campaigns from a central
control position, or better, autonomous
regional FOE offices will be established
under the direction of competent full-
time secretaries, with all the back-up
services of London on call. So

Essentially, we want to avoid what
Donald Schon has termed the centre-

periphery situation, whereby an organ-
isation’s forces and resources tend to be

drawn to the centre, to “head office”,

while patently the strength of the group,
considered in terms of its day-to-day
experience, is derived from experience
‘in the field”. While all current cam-

saigns are national in the sense that we

wre fighting for legislation by Govern-
ment, the time will come when we shall

.ake on the polluters, the wastemakers,
where their activities may be essentially
ocalised. In that context, FOE London
will be involved as one more support-

zroup for the principal, local group.
When will FOE’s grass roots begin to

spread? When Graham Searle, British
FOE director, gets the chance to travel
ibouf the country, assess potential and
appoint Jocal secretaries. With immedi-
ate problems to be overcome in London,
this is likely to happen about mid-1972.

iow you can hep now

Join Friends of the Earth simply by
sssociating yourself with our campaign
iims. (Though we hate to ask for
ionations, donations we do need, as

vell.) Encourage your friends to become
“riends. Invest in a copy of the Consu-
ner’'s Guide to the Protection of the

Environment, by John Holliman: it
1elps vou tackle the practical problems
we all face in a world society rapidly

spinning out of control.
Ask us for lists of Friends in your

area; help us construct a network of

activist cells throughout the country.
Write to vour local council, your M.P.

and the Department of the Environment
asking them to take immediate steps to
curb those who are destroying our

apvironment, and to initiate rational
:nvironmental education policies.
They re all political animals: they need
you as much as you need them, and
pressure is one of the things they
understand and respect.) Promote social
rroups and engineer gatherings to
Jiscuss the possibilities of re-cycling
sentres and transport pools. Get out and
set involved! 1f you think your pro-
assional capabilities will be useful, tell
1s what you can do for us: we shall do

he same for vou.
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BRITAIN’S LEADING AIR POLLUTION JOURNAL

PUBLISHED QUARTERLY BY THE
NATIONAL SOCIETY FOR CLEAN AIR

containing articles, reports, news
items, abstracts and other current
information on air pollution and
subjects relating to the pollution
of the environment.

Single copies 30p each plus 5p postage
Subscription rate £1.10p per annum post free

Further information from:
National Society for Clean Air

134-137 North Street, Brighton BNI |IRG
Telephone: Brighton 26313

Factor Analysis as a Stalistical
flethod—2Znd Edition
A. E. Maxwell, MA, PhD &amp; D. N. Lawley, MA, DSc

actor analysis is the most widely used of all multi-
variate techniques, and this book presents the statistical
heory of the subject in a concise and readily accessible
‘orm. All the latest developments are covered, and two
appendices have been included specially for the
beginner.
0408 701528 162pp illustrated 1971 £3.00

Mathematics for Ecologisis
. Chaston, BSc, PhD

Jnfortunately many biologists receive only a very brief
soverage of mathematics during their training, and
sonsequently have difficulty in fully assessing the
validity of the equations currently being proposed as
juantitive descriptions of ecological phenomena. This
yook presents the mathematical background necessary
‘0 handle ecological problems and evaluate the theories
~vhich the biologist is bound to encounter in this
ncreasingly important field.

0.408 70254 0 cased 140pp illustrated 1971 £2.20
0 408 70255 9 limp £1.50

Available from leading booksellers or

” The Butterworth Group

88 Kingsway, London WC2B 6AB
Showrooms and Trade Counter, 4-5 Bell

Yard, London WC2

=

I: . 9 SYDon’t forget to subscribe!
Why not take out a subscription to ‘The Ecologist’—or
get a friend to do so. Send £4 for 12 monthly issues,
plus postage and a volume index.
 if you are ziready a subscriber
please don’t forget to renew. Iviake life easier
and fill in the Bankers’ Order

below—and we’ll do the rest.
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, call to action - - \Vian's impact on the climate
~dited by william H. Matthews, villiam H. Kellogd.

and G. D- Robinson
This, and its companich volurie, Man's Impact on Terres
trial and Oceanic Ecosysiel 5 provice more detailed
scientific and technical information on global environ-
mental problems than could adequately be summarised in
the SCEP Report. The volume contains 48 chapters of
Jarying length, scope and complexity, which provide a
much needed review of the ~resent state of knowiedge
‘bout the climate ; the atmosperic processes that produce
slimate and climate change; .nd the interaction of potiu-
ants with these processes. Mathematical modelling and
nonitoring techniques that ate necessary 10 understand
he factors influencing clima:e conditions are dealt with

n detail.

309 pP £9.00

Van's impact on the Global Environment
Assessment and Recommendations for Action
This Report of the study of Critical Environmental Problems
'SCEP) presents the results ofa one-month, interdisciplin-
ary examination of the global, climatic and ecological
affects of man’s activities. The disciplines represented by
‘he fifty full-time participants include meteorology.
Sceanographye ecology, chemistry, physics. biology.
yeology, engineering. economics, social sciences and law.
The Study. which was sponsored py the Massachusetts
institute of Technology: was conducted during the month
of July 1970 at Williams College, Williamstown. Maszsa-
chusetts. The focus was on those environmental problems
whose cumulative effects on ecological systems are SO
large andprevalent that they have worldwide significance.
1t is an invaluable compilation of reference material, but
tis more: it is also 8 call to action. What distinguishes the
3CEP pepont is the unambiguous and explicit deductions
t makes from the available data. The recommendations.
aeither utopian nor apocalyptic, {ake as 2 fundamental
3ssumption the current realities, economic, political and
social. As consequence they are in most cases capable of
sirtually immediate implementation, given the will 10 do
s0 on the part of the decision makers . - + 2 goldmine of

deas for research projects’ —You Environment
Many clear recommendations are proposed, and on the
syidence presented we must hope that they are put into

affect soon. —Times Literary Supplement
The Study produced an authoritative and thoughtful
-eport. it may well become a taunching ‘platform for
ational and international programmes of “pollution
~ontrot. One of the striking aspects of the gCEP is its
~umility. 1t does not attempt 10 fing the doomsday bell.
3ather, stands as @ sober, reflective and careful,state-
ment of what man knows apout the effects of these
~ollutants on the environment and what he has yet tO
earn. It thus pecomes an assessment of the state of
«nowledge spout these problems in the year 1970. But
3CEP does not quite stop there. 1t goes OR 10 suggest what
nan can do about ihe problems he does understand and
OW he can acquire essential information about those he

doesnt, —Bulletin of Atomic Scientists
234 pp £5.85 paper, £1 40

ian's impact on Terrestrial and Oceanic
zcosystemszdited by william H. Matthews. Frederic E. Smith.

and edward D. Goldberd
The second volume of working ‘papers from the sce?
Report examines the disruptive effects that pollution can
have on large terrestrial ecosystems either py direct action
sn living organisms of ingirec’ly through subtle changes in
the planet's climate. The int-oduction ‘of pollutants into
the marine environment and their effect on ocean eco
systems are also surveyed in chapters on such subjects 8s:
un-off. from agricultural and forest lands, waste-solid
jisposal in North American coastal waters, surveys of
specific pollutants affecting tie chemical composition of
rhe ocean chlorinated and pe roleum hydrocarbons in the
narine environment. and phosphorus and eutrophication
300 pp £9.00

Jrder form

fo: The M.LT. Press
126 Buckingham Palace Road
London SWIW asD

inadvertent Climate Modification
Report of the study of Man's impact on Climate

This book presents the results of the study of Man's impact
on Climate (SMIC).- Thirty of the world’s leading atmos-
pheric scientists from fourteen countries participated in
this three-week intensive examination of the present and
potential climatic effects of man’s activities. The Study.
which was sponsored py the Massachusetts institute of
Technology: was conducted in July 1971 in Stockholm.
sweden, 8s @ follow-up 10 the Study of Critical Environ-

mental problems held the previous year. The book considers
the following major areas’. previous climate changes.
man’s activities influencing climate; present theory and
models of climate change’ giimatic effects of man-made
surface change: modification of the troposphere: modi

fication of the stratosphere.
229 pp £5.85 Paper £1.40

please send:
—— Man's jmpact on the Global

€ nvironment/SCEP
Man's impact on the Climate/

MatthewsMan's Impact on Terrestrial and :
Oceanic Ecosystems] Matthews ? £9.00

. inadvertent Climate Modification/ cloth: £5.85
smiC paper: £1.40

payment must accompany order

cloth: £5.85
paper: £1.40

£9.00
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