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FOREWORD

Boris Pregel, Harold D. Lasswell, and John McHale

The Second International Conference on Society and Environment in
Transition under the auspices of the American Division of the World
Academy of Art and Science (WAAS) and The New York Academy of
Sciences was held on the premises of The New York Academy of Sciences
May 6-11, 1974, The theme of the Conference is stated in the subtitle
«World Priorities.”

The First International Conference laid a broad foundation {or subse-
quent activities by examining scientific developments, social consequences
and policy implications {Annals of the New York Academy of Sciences, Vol.
184, published June 7, 1971). Significant recent trends and impending de-
velopments were concisely reviewed by outstanding contributors to the
physical, biolegical, and cultura] realms of knowledge. These devclopments
were weighed in terms of their current and prospective impacts on society
and environment. Preliminary efforts were made to clarify the policy impli-
cations of new knowledge.

Recognizing the fundamental importance of continuity and definiteness
the First Conference recommended the appointment of a Continuation
Commissicn. The Working Groups into which the First Conference had
divided itself were successful in formulating preliminary policy papers that
dealt with preferred goals and strategies of public policy. Taking off from
these documents the Continuation Commission obtained the cooperation
of twenty panels who prepared brief reviews and appraisais of public policy
in reference to “earth and space,” “life,” and “culture.”” These reports were
published and distributed on request among official and privale persons
and organizations who were involved in environmental policy {Annals of the
New York Academy of Sciences, Vol. 216, published May 18, 1973),

The Second International Conlerence on Society and Environment in
Transition is a further step toward closing the gap between knowledge and
policy. Public policy requires continual re-examination of priorities, We
have characterized priorities as judgments of importance and urgency
among and within various fields of choice. Policy priorities therefore are
recommended allocations of capabilities in (ime and place.

A word must be said about the mode of operation of the First and Second
International Conferences. The participants took multiple responsibilities:
(1) as writers of papers they presented a summary of their contribution and
participated in the discussion of all papers; and (2) as members of a working
group at the Conference they engaged in the preparation of policy recom-
mendations and joined in the discussion of all recommendations to the
plenum, The 1970 Conference emphasized the working groups, and the
Second Conference went even farther in this direction. The result in both
cases was to create a much more active and demanding ¢nvironment than
is traditional al scientific meetings where reading of papers is the norm.

1



2 Annals New York Academy of Sciences

For many participants the arrangements of 1970 and 1974 were novel
and even disturbing. We must express our admiration for the smoothness
with which nearly everyone adapted to the situation. We appreciate the
generosity of spirit that made it possible for so many members to congratu-
late the Conference organizers on the format.

INAUGURATION OF THE CONFERENCE

Boris Pregel

The New York Academy of Sciences
World Academy of Art and Science
American Geographical Society

My dear colleagues, I welcome you to the second conference on Environ-
ment and Society in Transition held under the joint auspices of the American
Division of the World Academy of Art and Science and the New York
Academy of Sciences. The outstanding features of this conference are as
follows. There are a very limited number of participants and a limited num-
ber of panel sessions. Most of the discussions will be taking place in special
committees where participants will work together to prepare memoranda.
In these memoranda, criteria for public policies in key sectors of life will be
recommended and guidelines for establishing priorities in the world environ-
ment will be included.

The conference structure, therefore, takes the shape of four working com-
mittees, rather than considerations of papers in plenary sessions. By way of
orientation, a world survey of opinion regarding various sets of priorities
has been circulated to the participants and also to a number of scientific and
other organizations throughout the world. John McHale will discuss the
implications of more than a thousand replies that were received to this
survey, and, in this regard, I should like to register appreciation for the
assistance that was granted in this endeavor by the Union of International
Associations, Brussels, arid by the International Council of Scientific Unions
in Paris.

The second conference on Environment and Society in Transition is
taking place in very troubled times. Different crises, some imaginary, some
artificial, and some real are plaguing our society. During the last few
months, we have witnessed a transition from one era to another with conse-
quences that can totally change our life style. It looks as though the world
cannot control its destiny. It has become clear that the existing circum-
stances, the control of our economic and monetary conditions in the western
world, may become dependent upon the shift of the tremendous amounts of
wealth to the semideveloped oil producing countries. Not only are these
countries economically underdeveloped, but also they are unprepared to
handle this situation.

History lessons are readily forgotten. It is not the first time that under-
developed countries are threatening the western world; this has occurred
from time to time beginning with the fall of Rome,

The richness of the western world, its lack of cooperation, and its social
and political structure are responsible for the present situation. The profes-
sionals who register current events, of whatever nature, have to go further

3



4 Annals New York Academy of Sciences

than simply search lor parochial solutions of a temporal nature, they have
to study the underlying reasons for the present world difficulty. They will
have to recommend ways and means for solving the problems and to order
the priorities. These are the aims of our conference and let us hope that we
will be able to accomplish them at least in part.

PART 1. CONFERENCE PAPERS
A. An Overview

SURVEY ON WORLD PRIORITIES (FIRST ROUND)

John McHale

Center for Imegrative Srudies
Srare University of New York at Binghamton
Binghamion, New York 13901

In reporting the results of our survey, it is important that we give a brief
explanation of its development. This was an exploratory questionnaire to
establish a provisional framework for discussion ol the various sectors of
public policy. It was also underlined that “impressionistic judgment of
priorities would be appropriate at this stage.” One might add here that this
interim report on the survey is of the same order—both provisional and
impressionistic!

Our original intention, for this first round, was to elicit a rough profile of
fields of interest and priority rankings from participants in the Conference
only, ie., less than one hundred persons. The rather oversimplified one-
page questionnaire form was designed, therefore, merely for internal use—to
give the various working committees some overall sense of the ways in
which priorities were ranked by their colleagues in terms of their different
fields. From this pracess we hoped to develop a more sophisticated survey
instrument.

The interest generated by the survey, however, led us to extend this first
round to @ much wider audience. Through the collaboration of the Interna-
tional Union of Associations in Brussels and the International Council of
Scientific Unions in Parjs, we were able to circulate the questionnaire to a
large number of institutions and organizations around the world.

Although the survey instrument was hardly suited to this larger purpose,
it has resulted in a significant profile of responses from many different kinds
of organizations—ranging from voluntary and professional associations of
various kinds to specialized centers for scientific research,

To date, we have had over 1000 responses from a sample audience of ap-
proximately 3000. Returns are still coming in a steady rate, For the im-
mediaie purpose of this report we have processed approximately 700 returns
from 72 countries,

To our knowledge, both the survey topic and the worldwide response are
relatively unique. We feel that we have taken an important initiative which
should be sustained and expanded as part of the continuing work of this
series of international joint undertakings.

Many of the replies also expressed interest in the Conference and asked
il they could be apprized of its work. One signal contribution of the survey,
therefore, to the Conlerence is that it underlines the critical nature of the
"“World Priorities” theme in itself and should convey to its participants a

5



6 Annals New York Academy of Sciences T McHale: Survey on World Priorities

strong sense of the larger audience for this discussion and the wider global
context within which this discussion is being conducted.

The survey itself consisted of two sets of questions. The first hsted 25
fields of interest in alphabetical order, from anthropology to space sciences,
and asked respondents to check their principal field(s) and/ot add others,
The second guestion called for the ranking, on a 1 to 5 scale, of policy

Ficure 1. Ficlds of Interest (Note: Respondents (708) could choose 1 to 6, inclusive, ficlds of inlcrest.)

prioritics, considered in world perspective, of some 25 priority Lopics— r--
ranging from atmosphere and noise, the clarification of value norms to
vulcanism and water supply. Respondents could also add three other topics
as desired and were asked to give additional discursive comments on the
reverse side of the page.
These fields of interest were expanded by respondents to 32 and were
ranked as follows:
1. Sociology 9% .
2. Economics 9z, pr
3. Medicine 89, ~
4. Biology 7% ~ - -
5. Political science 7%, ‘3!
6. Psychology 3%
7. History 4%
8. Earth sciences 49,
9. Engineering 4,
10. Philosophy 4%
11. Law 4%, —
12. Arts 5% sl
13. Biochemistry 3%
14. Anthropology LA
15. Literature 3%,
16. Biophysics 2%
17. Chemistry 29%,
18. Oceanography 2%
19. Physics 2%
20. Linguistics 2%
21. Atmospheric sciences 20
22. Cybernetics 2%, 3
23. Space sciences 29% o
24. Mathematics 1%,
25. Ecology—Environment* 15
26. Education* 1%
27. Agriculture* 1%,
28. Astronomy L%,
29. Communications* 1% o "
30. Plapning and Development” 19, ~
31. Management™ 0%
32. Demography* 0%
* These were not listed fields but added in "“other’ category.
This tabular profile may be regrouped in percentages of field interests;
Behavioral/Social Sciences 7%, . __ T Y
Biological/Health Sciences 229, . . = = -
Arls/Humanities 17%; N O .. - o
Earth Sciences 128,
Physical Sciences 11%

As the 708 respondents could check more than one ficld of interest,
FiGURE 1 may be helpful in showing the aggregated profiles of choices for
various fields.
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The overall distribution of fields of interest matches closely that of the
actual conference participants. Although the latter may contain a higher
proportion of physical scientists, many of these, by virtue of their wider
interest in the social consequences and policy implications of scientific
development, would also indicate various fields in the social and behavioral
sciences. Also, as we shall underline below, many of the international asso.
ciations who responded were specifically concerned with the sacial, cultura]
and behavioral aspects of various world situations, even though their mem-
berships might also include other specialized disciplines.

PRIORITY INDICATIONS

In addition to the 25 priority topics given, 196 others were added by
respondents. The majority of these, i.e., 119 in number were within the
category of environment and ecology.

The tabular ranking below is given in order of prior importance allocated
—with education, energy, and food in the highest categories—and outer
space exploration and vulcanism allocated lowest priorities.

. Educalion

- Energy devclopment and use

. Food supply and distribution

. Healith and medical care

. Population numbers and distribution

- Mohilization of public participation and support in decision processes
- Income distribution and consumption (including leisure)
. Water supply and distribution

- Public communication and information

10. Social discriminalion and non-discrimination
11. Control of violent and non-violent coercion
12, Clarification of value norms

13. Atmesphere and noise

14. Family structure and relations

15. Planning and appraisal [unctions

16. Cultivation of science

17. Farests

18. Provision of civil and criminal justice

19. Human genetics

20. Mcials and minerals

21. Climate and weather

22. Seabed

23, Cultivation of expressive arts

24. Ecology—Environment™

25. Quter space exploration and utilization

26. Vulcanism (including carthquakes)

ND O O U P bl RO

* This was nol a listed priority but added in "“other™ calcgory.

As with fields of interest these may be regrouped and compared as per-
ccntages of the overall response. In the case of priorities, however, it may
also be useful to retain the topic subdivisions as the grouping is more
arbitrary.

McHale: Survey on World Priorities 9

Behavioral/Health 2357,

Family siruciure and relations
Foad supply and distribution
Health and medical care

Human genetics

Population numbers and distribution

Sac.-'aI/Ecmmmic/Pah‘rfca! 385

i i rms
cation of valuc norm: .
E!:iur:'llfol of vialent and nonviolent cocreion

facome distribulion and consumplion

i ing leisure) S
Mgtlaliﬂ::tiogn ol public participation and
support in decision processes
Planning and £_1p_praisal fonctions
Provision of civil and criminal justice
Public communication and information
Social discrimination and nondiscrimina-

tion

Arts/ Humanities 14%;

Cultivation of expressive arls
Culiivalion of science
Education

ials/ Resources/Energy  19% Environment/Earth Science 79,
Materials, Atmonere and moiss

Encrgy use and development Climate and weather
Forests Water supply and distribution

als and minerals . logy/Environment
h(')is:er space exploraiion and uiilization Ecology/Environm

Seabed Vulcanism (including earthguakes)

It may be noted, of course, that the regrouping of the priorities, althpygh
useful in suggesting the strong emphases on socioeconomic and political
policy questions as the single “‘most critical” group, does conceal the actual
ranking of prioritics as given in the tabular list. o

This may be viewed more clearly in FIGURE 2, which is based on the
number of check rankings given to the different topics, bearing in mind
that respondents could each rank up six priorities.

CORRELATION OF FiELDS oF INTEREST WiTH PRIORITIES

Although little systematic correlation could be carried out, due to the
variability of response incident on the questionnaire design, the {ollowing
observaticns may be made (FIGURE 3).

1, At this stage, there seemed to be no generalized priority dependence
on field of interest, Although the major priority grouping in the social,
economic, and political sectors corresponds to the major feld clustering in
the behavioral and social sciences this aggregation conceals a2 much more
variable response. For example, as noted above, many physical scientists
also accorded highest priorities in the social, economic, and political
sectors.

2. In specific correlations, the highest was that of medicine as indicated
field with health and medical carc. One hundred thirty-two out of 180
respondents noting medicine as major field chose health and medical care
as their highest ranking world priority.

3. Onc particular geographic correlation emerged. The majority of those
responding from countries in arid Zones indicated water supply and distribu-
tion as a key priority. This cut ucross almost all of their more specialized
fields of interest.

4. On the other hand, the lowest priorily overafl was accorded to vulcan-
ism (including earthquakes) cven among those respondents living in
earthquake prone areas such as Japan and Central and South Amcrica.
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5. The second lowest priority indicated overall was in outer space ¢xplora-
tion and utilization, This may be due in part to the deficiencies of the survey
instrument, as certain subdivisions of outer space exploration such as earth
resources satellite scanning might have been linked to the high priorities
given to energy development and food supply. There was no opportunity
for respondents to make these specific kinds of interrelations,

6. Comparison of Conference participant profiles with external respondents
showed no major variance in fields or indicated priorities. This is of specific
interest, perhaps, as conference participants were carelully chosen as to
specialized knowledge and interest in world problems whereas other re-
sponses came mainly from institutional and organizational representatives.
We might presume, from this, some generalized agreement on world
priorities which is widely shared and relatively independent of specialized
field concerns.
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GEQOGRAPHICAL DISTRIBUTION OF RESPONDENTS

As noted earlicr, the 708 returns processed were from 72 countries. Since
the “cut off” date for preparing this interim report, the overall response has
gone to 1000; the number of countries represented is between 75 and 80,
As returns are still coming in, this distribution pattern may become wider,

The present breakdown by countries and regions is given below:

A. Major couniry responses

United Kingdom 101 Switzerland 51
USA 100 Netherlands 49
France 86 Germany 22
Belgium 66 Italy 22

Canada 15

B. Regionally grouped responses

Latin America {including South and Central America and West

Indies) 48
Scandinavian group 41
Europe (additional 1o (A) but including Eastern Europec and

USSR) 37
Asia (including India, Pakistan, Japan, Thailand, etc.) 30
Africa (South of the Sahara) 19
Middle East (including North African countrics and Israel) 11
Southwest Pacific {including Singapore, Phillipines etc.) io

ORGANIZATION ASPECTS OF SAMPLE AUDIENCE

Apart from the conference participants and a small group of internationat
lawyers suggested by one of our colleapues, the range of respondent or-
ganizations is very diverse,

A few cxamples may convey this more clearly:

Scientific Organizations

International Hydrographic Organization
International Service of Geomagnetic Indices
Inter-American Statistical Institure
International Union of Radio Science

East African Leprosy Rescarch Center

Professional Associations

Asian Environmental Society

International Psycho-Analytical Association
Commonwealth Association of Architects
Society for Long Range Planning

Hungarian Chemical, Oil and Allied Workers
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Nongovernmental Organizations

International Committce for Television

Asian Productivity Organization

International Council of Monuments and Sites
The Red Cross Organization

World Wildlife Fund

Some of these respondents underlined that their replies were indicative
of their institutional goals; others that they replied as individuals only and
that an organizational response would require that ihey poll their member-
ship, €.g., where this may represent, “several million membcrs in sixty
countries of varied races, religion and politics.”

A few organizations said only that their interests were purely technical so
they could not reply on such broad questions, or in the case of religious
organizations, such as the World Fellowship of Buddhists, that their central
purposes were transcendental 1o the given priorities.

A considerable number were extremely interested both in the conlerence
itself and in the survey—and asked if it might be possible to extend the
latter to their membership.

Written comments were extensive and extremely interesting. Many were
addressed to the substantive content of the survey and clustered around the
fellowing points, that, (1) obviously, the given priority topics were highly
interdependent and interactive, hence difficult 1o rank in linear fashion;
(2) priority allocation should include indicated actions; (3) broad priority
areas such as ocean “potentials’ should be linked to field research priorities
in their appropriate disciplines of chemisiry, biology, engineering, climatol-
ogy, et cetera; (4) the perception of priorities as given may only reflect cur-
rent, and changing, vicws, and may also vary considerably according to
socioeconomic posilion, education, and geographic location.

These few selected points do not adequately convey the care and atlention
which was given to the questions and which was particularly evident in the
range of discursive comments.

The overall responses of so many organizations, in their [unctional
diversity and their common patterns of interest, do reflect the growing
transnational web ol institutions and associations now operating at the
world level. They also communicate, most forcibly, those increasingly
shared perceptions of world priorities which begin to transcend both
specialized field interests and local national preoccupations.

CONCLUDING REMARKS

However, we may gauge the substantive value of this survey and its con-
tribution to the deliberations of this present conference, we feel that it was
a most useful activily in its own right.

Although the relatively crude ““first round” instrument was hardly ade-
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quate for the larger purpose it was used for, we have been extremely grati
‘l;iedt bdy the response and encouraged in the idea that such a survey col;:

ucted on g more complex and continuin is mi
S P ing basis might fulfill many usefu]

Once purpose may be simply its questioning and alerting function as ad
drr:'ssed to thesc sets of broad constituencies around the world in ways whic];
adjust, reinforce, or augment their common perceptions of world priorities

The sc_cor}d purpose is providing feedback regarding these pcrceptior'ls
betwcf:n individuals and organizations which may help in promoting more
coordinate policies and actions in the various priority sectors.

The third, and larger purpose, may lie in contributing, in some small
measuie, (o the development of what Vickers has called “,lhe appreciative
system” in society—these functions of continuous appraisal, review, and
assessment which may provide for the longer range and moi'e qualiiativc

lorie]ntation of human activities which we so urgently require at the global
evel.

QUALITY OF LIFE: SOCIAL INDICATORS

Michio Napai

Ashai Shimbun Press
Tokyo, Japan 100

1 arrived in New York City at eight o’clock last night and was informed
that I was to speak to you in the morning in place of Professor Szaiai who,
unfortunately, is ill. Of course, such a sudden change was somewhat sur-
prising to me, having travelled a long way from Tokyo, but there are two
reasons why I could not decline. The first is the fact that 1 have been a
student of Professor Harold Lassweil. Although 1 have not been his student
in the formal sense, I have nevertheless been privileged to meet and talk
with him. I have learned much from Professor Lasswell. Of course, if any-
thing I say this morning does not make sense, it is not because of Pro-
fessor Lasswell, but because of the quality of the student, himself!

The second reason I could not decline is that I am now in the field of
journalism, where T must nearly aiways make deadlines. T had been a uni-
versity professor [or years, and one of the fortunate aspects of being a
professor is that he knows what time his lecture will begin on what day of
the week. Imagine the case of a journalist—he never knows when he might
be expected to speak! On my way from Tokyo to New York, 1 came by
way of thc West and had the opportunity of meeting Sir Eric Ashby of the
United Kingdom. He told me that the university today has become like a
religious institution with so many “priests” that some sort of “religious
reformation” is needed. In that sense, he congratulated me for leaving the
university for the time being Lo retrain myself.

In the West, of course, all sorts of studies have been made of what are
called social indicators, Following the western nations, we Jupanese decided
that we too must study these indicators so we began to organize a commis-
sion in 197!, before the Ministry of Environment was cstablished. This new
commission, of which [ am a member, belongs te the Economic Planping
Bureau of the Japanese government. We have been working since 1971 and
are now publishing our findings this summer; it is hoped that they will be
translated into English by the end of this year. This report is quite lengthy
and because some areas of it are also very dense, I have been struggling
since last night to find a way to tell you briefly what is in it.

The first questions we asked were: What are the major social indicators
that we should be studying and what programs should we advocate that
could improve Japanese life? We decided that there are three major areas
of concern. The first comes out of economic growth, and economic growth
in the casc of Japan, as in many countries, sometimes brings about unfor-
tunate consequences, not only to the environment, but also to the economic
system itself, such as the inflation that nearly all of us around the world are
now experiencing.

15
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The second is the question of how to spend the time that has been freed
because of the success of cconomic growth. The people of Japan now enjoy
a higher income than before and they alse have more time to enjoy it. How-
ever, this new leisure time is not quite so enjoyable because often people
do not know how 1o spend it. ’

Lord Keynes wrote many years ago that although he could help to design
a new economic system, one of the things he could not conceive was how to
build up fruitful use of ronworking time, because this is against the tradition
not only of the West, but of the East too, where people have had to work
diligently for many centurics. So, except for men like Socrates or Conflo-
cius, it has been rather difficult for people to spend leisure time profitably.

The third area encompasses the various kinds of dissatisfactions and
grievances that exist in society. This question of grievances, which is often
raised in socialist philosophies, includes such things as incquality. However,
other kinds of gricvances are becoming increasingly apparcat, such as the
fact that the pcople of our society of Japan no longer enjoy naturc as they
once did. And even though all employees receive a fairly pood income,
the value of money is decreasing rapidly in proportion to the increase off
income, creating another source of dissatisfaction,

These are the three major problem arcas that we decided we must study.
Our assignment in the commission was to determine which social indicators
would show any improvement or deterioration with reflerence to these three
areas mentioned. After some months of study, we decided Lo choose ten
major arcas for further study. (Eventually we had to discontinue study of
one of those arcas—the quality of community life—which was too difficult
to measure.)

We began to study such arcas as health, examining the cutput rather than
the input, that is, whether or not people in Japan have a longer life span
than they used to, whether or not medical service is provided regardless of
a person’s locality, and whether or not medical sccurity is provided by the
government [or the general population,

The definition of output 1s quite difficnlt and depends upon the area.
For example, in the case of educalion, we can say that the number of people
who go on to higher education in Japan is almost up to United States'
standards, About 32 percent of high-school graduates in Japan go on to
some institution of higher education, but the actual guality of the higher
education thai they receive there is very difficult o assess. Therefore, when
we say output, we are cognizant of the fact that this part of our report is
only tentative.

We also decided to look at chanpes in a time dimension. So we picked
three diflerent points of Llime that we used for comparison: for example, in
the case of education {fucilities [or primary, secondary, and lifelong educa-
tion as well as other cultural opportunities in society) our first point was
1960, which was uscd as base one hundred. Then we reported five years
later, in 1965, and ten years later, in [970, on the changes that had occurred.

We have studied, as I already menticned, the arcas ol health and education.
Other areas studied were: ways of spending leisure time; the pattern of em-
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and quality of workers’ lives; modes of consumption and dis-
come; material environment; violence and criminal behavior;
d social mobility and stratification.

It was rather interesting to find that, despite so much talk about the
deterioration of life today, the quality of existence had not become worse in
all of the areas we studied. In f:':lct, in certain areas, it had actually improved!
It is only in some areas that life has .really become very bad.

The important thing to remember is that people are apt to become emo-
tional when they look around at the current statc of affairs and then thlqk
that the world is now coming to an end. In fact, one of the best sellers in
Japan last ycar was entitled, Japan S:'nk;‘ng_l This book sold very well—
about three million copies. Unfortunately, it was not published by my

|
cogg:ns);.udies showed that there had been improvement in the area of
health care. The Japanese have a longer liﬂ? expectancy; there is med_lr_:al
security; and health care services are found in detached local communities
as well as in cities. Furthermore, there has been improvement i the educa-
tional facilities in Japan. _

As for quality of workers’ lives, herc too there has also been improve-
ment. Workers now enjoy all sorts of recreational facilitics. During tt_le
weekend, [or example, they can study painting or wriling, or engage in
sports. Workers can now more easily select their work in relation to the
kinds of preferences and skills that they have. Qver the span of ten years
improvcments have been about two-fold according to our survey, )

Study of leisure, which has of course expanded, shows the same thlng.
We discovered that at first people paid more attention to televiston to fill
in their leisure time, but now their interests have become more diversified.
Thus, there is greater spontaneity in enjoyment of life than there was previ-
ously.

ngth regard to consumption and income, the gap in distribution between
the rich and poor has been narrowed not only in income, but also in prop-
erty, resulting in a greater stability in life-style. Although people are worried
about inflation, and facts show that they havec more stake in the economic
drive, they are not as worried about it as ithey used to be. So, here the ques-
tion of what we mean by output comes up again. This involves objective
indicators of what has happened. As we interviewed people, they told us
somewhat different stories. Therefore, there is a gap between the subjective
assessment of certain things and objectively perceived changes. This gap
will be examined in our next report. We are awarc of its importance, but so0
far, I do not think we have succceded very well in assessing it.

Another area in which there has been improvement is family life. The
growth rate increased for some time, but now it has stabilized; parent-child
relationships have improved; and crime, except for delinquency, has decreased.

There has been greater social mobility recently in Japan, a fact that has
been indicated by various studics. Lipset and Bendix of the University of
California worked with us on a comparative study of social mobility since
1950. On the basis of that study, we found that in Japan during the span

ployment 20
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of ten years, in the 1960s, horizontal mobility (ie. movement from rura]
to city areas) and vertical mobility (i.c., occupational mobility from farm
worker to manual worker to white collar worker) have been increasing. Tn
fact, there is slightly greater social mobility in Japan at present than there is
in the United States.

These findings indicate, then, thar we need not take an unduly pessimistjc
attitude toward the socictal changes that occur so rapidly, However, we da
have to be careful to take a more analytical approach to certain other
areas.

The two areas that seem to be most critical in Japan, and which are known
1o the rest of the world, are the material environment and criminal behavior
and violeace, First let me tell you about the environment. Housing condi-
tions in Japan, of course, have been bad, but some efforts have been made
in the last ten years to correct this situation. There has been stight improve-
ment. We discovered that space has become a little larger for every indi-
vidual, but not very much.

The area in which therc has been drastic decay is the spread of harmful
maicrials such as gasoline by-product pollutants; these have multiplied thanks
to the prosperity of Toyota and Datsun and some other cempanies in
Japan,

The success of the Japanese chemical industry has also brought about
harmful eficcts, not only to human beings, but also to animals, fish, and
the natural environment. Harm{ul effects result from accidents caused by
the automobile. The preservation of national parks and other natural
environments is another area that has suffered.

Then there is the question of violence and criminal behavior. Qur study
shows that during the first five years since 1960 there was an increase of
violence, but that in the second half of the 1960s there has been a decrease.
We cannot explain this change. Homicides are fewer in Japan today than
they were five years ago. Crimes such as rape have also been decreasing,
However, in the first half of the [960s, there was an increase in that kind of
criminal behavior.

This is a rough summary of what we have studied in our report on social
indicators in Japanese naticnal life. Our proposals for policy priorities of
Japanese life are based on this report. I cannot tell you about world policy
priorities—I am afraid that all I can describe are some piccemeal policies
for our small nation of Japan.

We must change the type of industry that is affected by the supply of
energy. For example, for oil we are dependent on itnports from other na-
tions of the world: 99.4 percent of the oil consumed in Japan is imported;
only 0.6 percent is produced in Japan. We are aware of the [act that il is
important for all countries, espccially for those nations where there should
be greater economic growth for more people, Under such circumstances it
will be necessary for the Japanese to save oil, to bring about a better quality
of lifc not only for the Japanese, but, it is hoped, lor other parts of the
world. Such a policy, of course, is somewhat optimistic and is not always
easy to implement because politicians are part of demecracies and, on the
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must think and talk about the interests of their constituencies rather
e future of mankind. N _
How can weé expand the vision that political and intellcctual lc:adcrs must
" hieve a new society so that it takes into account local interests as
have tohqc is a very crucial question. During December and Janua'ry, when
well? I:‘;Snations announced that they were going to rcduce_thclr oil ex-
the As? e of us in Japan were quite upset. Howcever, we realized that this
ports SOl'ﬁ“ our cuc to design a new way of living. During those critical
i actuat )Ehc end of 1973 and the beginning of 1974, people became
mqnths ‘aous and thought more deeply about the importance of man, about
g Si:rles about individuals, and about mankind. I believe that we should
themsec ne,ither too pessimistic nor too optimistic about the futore, Man
?::g{g to learn under difficult circumstances, and the problems we are faced
with now afford us a golden opportunity to learn.

Wholel
than about th



ALTERNATIVE FUTURES: EXPECTATIONS

Martin Shubik

Departmenr of Economics
Yale University
New Haven, Connecticia 06320

I wish to confine my remarks to some of the problems that arise in the
lormation of expectations and the way we go about generating the alterna.
tive futures that provide the scenarios for the study of the assignment of
“world priorities.” I believe that it is cxtremely hard to completely separate
the study of the generation of alternative futures from the study of the
assignment of world prioritics, The ways in which the scenarios are zen-
crated and priorities selected are highly interlinked,

In the last 20 or 30 years there has been a considerable devclopment in
a set of new disciplines broadly deseribed as the decision sciences, We
live in the brave new world of the computer, and I doubt that we could
live in a way that most of us would like to withour the computer and the
new communications technology. Howcver, it is interesting to note that
in spite of the computer and of the promises by the big model builders,
the decision-making methodologists, the manragement scientists, and the
operaliens rescarchers, the aid to decision-making rendered by the com-
puter is grossly overestimated. The prolifcration of alternative futures is
Just too large. Even il we restrict ourselves to a singlc mathematical problem,
such as chess, the number of aliernative strategies or plans available is
astronomical. Lloyd Shapley of the Rand Corporation and I tried to
¢cstimate the number of alternative strategies available to a chess player,
It came out to be around 10 to the 20,000,

Such simple calculations lead me to suspect that we are not going to
have lurge-scale computer runs search exhaustively through the alternative
scenarios for playing a game as simple as chess. Exhaustive cnumeration
or search is not the way alternative futures arc generated and prioriiies
assigned. The full combinatorial analysis of alternative futurcs requires
computations of unbelievable size. Blind, exhaustive computution of even
four or five moves in a gamc as simple as chess, without the use of some
sort of perceplual filter or method of evuluation, guarantees thut the com-
puter will bury itsell in computation. The problem of alternative-futures
planning is one in which the processes of perception, and vilue formation
lave to act as controlling devices on the overall program of search and
computation,

It is eusy to generate scenarios of the future out of thin air, but such an
cccupation would not be particularly fruitful for this conference. Instead,
I suggest that before we look at any specific plans we impress upon our-
selves the fact that future planning is a present occupation and has as its
major producl process and not plans. Future planning generates plans,
and plans lrequently serve as a good measuring device for the eflectivencss
of future planning. They are, however, only a small part of the process. The

20

Shubik; Alternative Futures 21

asked when reviewing a planning activity are: Who
Who cares? Who gains? And who does anything about
d meaninglully by looking at published docu-

i be

ey questions to
k1:::-15? Who listens?
5? These cannot be answere

mig’tlién I consider the list of questions noted above, I find that it is not

s i : ears 1 have cnjoyed my acquaintance with
by cmncndenc:“f.l:]flil IE::I nrﬂ?l?t( ghrasc these questions in a slightly different
professor I}_las uesl.ions would still remain. .

R i F-i?h a large computer, and a [utures-planning group prt_)wde
Exuemec:ilon’of the resources nceded for the design of a funcllo_nal
of:,)in;grraprocess. Without the other resources, at best, technological
p : ive toys. .
plz&nnl_ng grog;kzrzci}fginillorc sﬁacciﬁc comments on the topic oflpnmc
t ‘hw::sahl }gterest to me: economics. My comments aré morc specifically
e tations and arc directed partly to microeconomics and partly to
o e ar.:mics For many years microeconomic theory has been primarily
maqroe}:ttil;las belen concerned with equilibrium conditions. Much of its
Stafdc-h s been on the functioning of a price system and the concept of
soont a'lc efficiency. Therc have been several interesting facets of that
eml}(on;irst the development of the theory has called for the use of ex-
ﬁ:;ély eleg,ant mathematics, and il_. i5 comforting to many 1(; :ce :I:i;ganrc;?
and an aura of mathematical certitude appear in whlat is hlr qu[hai,' e
garded as a soft sciencc. Unfortunately, closer scrut!nyhs ows bat_the
mathematical sophistication underlying microeconomic t tl:ory'wiad gr :
chased at the price of ecither a completely static view 0_[' the “:j)rf or
jesuitical argument concerning the nature of expectations z.md_ |:e s
planned. Without going into technical delfnl, it is possible to in lczt,h b
nature of the trick used by cconomic theorists to develop an e:lcgant.d z by
of an efficient price system. The [uture-prediction problem is %vh01fcturey
assuming that all economic agents have sell-fulfilling lproph_(:{:lesl._l e uoum;
planning problem is dispensed with by a ma_thematfcal L_nck that ZHL .
to showing that there will be some set of prices whlch,_ if predlct:ltc L by all,
will provide the appropriate information for sell'-l'ul[_ilhng prophecies, c
This result was a deep and valuable tour de i'prce in the devglopment )
economic theery. Unlortunately, althongh an ulltellcctual basis was pgo-
vided to show the importance of prices in e‘fﬁment planning, the {unda-
mental difficulties faced by most planners lie in the generation of expecta-
ions and not in the gencration of prices. _
uoln contrast with Lhegdcvelopmem of microeconomics, the macrocconomﬁc
tradition has been heavily ad hoc. There has been a heavy stress on Lbe
role of expectations, yet unfortunately, no r_:ompletely satisfactory theory
of the formation of expectations has been developed by cither macro- or
icroeconomists. _ _ )
mlI?Iaving noted the problem of prediction of expectations mn econon;s,
I wish to comment on a ‘“‘new game” that has recently come to town. 1his
is known as the futurist business. It scarcely existed 20 years ago exccpt
for a few honest astrologers and palmists, and a group of less honest
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economists and stock-market analysts. I suppose that as a member of 1he
Commussion of the Year 2000 I am probably onc of the carlier entrants
into the new type of faturist business, which has been growing far fastep
than the astrologers'.

1t is my beliel that the Commission for the Year 2000 and most of its
members had a reasonably healthy and balanced undersianding as to what
they were doing. To a great extent, 1 believe that they knew that they
could have influence in raising the questions of who plans, who listens,
who cares, and il they did no more than to bring thesc questions to the
consciousness of different parts of society, the Commission would have
served a valuable purposc.

After the Commission for the Year 2000, and to some extent before i,
the followers of the computer bad already arvisen. We had a proliferation
of the simulators and the grand simulators. The simulators and the grand
simulators can be split inte two major tribat groups.

The first is the ‘‘business as usual” simulators. This includes those who
take care of the large macroeconomic models. Included also are respectable
counscllors to the governments, those who are card-carrying professors at
acceptable universitics and belong to most of the right associations. The
other major tribe has as its prime members the prophets of doom, and
global forecasters. These simulators include the Club of Rome, the For-
rester school, and several others.

The payofls to the **business as usual' simulators are fairly straight-
forward and are measured in terms of promotions, grants, memberships in
academies, and cven in persenal profit, However, it is much more difficult
to specily the payoffs to global forecasters. 1, as I noted with the Com-
mission for the Year 2000, we were to regard their role in terms of social
propaganda, we could claim that they were successful and could extend
this measure to the activities of the Club of Rome. When viewed in terms
of public impact, the global [orecasters and prophets of doom simulators
have been ¢xtremely successful. Their books and articles have sold in the
millions. They have reached a popular constituency and have caused much
popular discussion.

It might bc that the work represented by the Club of Rome, Herman
Kahn's futures siudies, Forrester's large-scalc simulations, and others
should be interpreted merely as devices to attract the attention of a broad
spectrum of society to problems deemed important by their designers.

1 believe, however, that it is important to find out if the growth of ac-
tivity in the building of large-scale models has been motivated by other
purposes. Do the large planning modelers wish to become central planners?
Do they want some central political figure to say, “Give us your methods
for 1his is the way we are going (o run our economy or society”? Are they
utopians or otherwise naive? Have they ever seen and understood the
functioning of a large bureaucracy? Have they seen the differences in
pressure and the nature of power that are manifested in a move from the
cloisters or from the universities into the mainstream of a bureaucracy?
Have they ever seen the hordes of chief petty officers, or majors and colonels
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who hang around the stafl headquarters _waiting to takr; care of those
who sell plans to the five-star generals without ﬁr'lst t:akmg care 9!‘ th'e
central staff? The distance between a model and its implementation is
cn%;nelowu‘s)}ld that I perceive is a world in which, if you do not take care
of the central staff and the middle bureaucracy, no matter how beautiful
the flip charts look. and how lovely the_ computer programs appear to b_e,
planning models will be at best cosmetic rather than operational and will
fail to be integrated into a planning process. )

Among the other questions of interest in judging the worl_(_of‘ futurists
are: Where is the funding coming from and w.hat are the conditions usually
attached to that funding? Some years ago, with a young collcagu_e, I mz_ldc
a rather detailed study of a considerable amount of work on simulation
that had been done in the United States. We found that there seems to be
something almost like an inverse fourth-power law between visibility and
propaganda eflect on the one hand and the amocunt of money spent on a
simulation. )

For example, a political-military exercise using ambassador§ and l}lg.h
State Department officials can be run for a few $100,000. In qug 50, it 15
easy to attract every cameraman and cvery newspapcrman and his brothlcr
to wherever it is being held. The propaganda value of this sort of exercise
can be enormous. At the same time that these exerciscs werc popular,
other simulations, costing on the order of $10,000,000, were being run
quietly in the depths of the middle bureaucracy, where they were used as
part of a complex sociopolitical process of decision-making. In my cstima-
tion, these simulations werc probably often used to give an aura of scienlific
reasoning to a decision that had already been made.

There is a very simple rule of which most historians should be aware,
and that is, given enough degrecs of [reedom in a system, one can prove
virteally anything. This being the case, it is possible for a decision-maker
to say to a futures-planner or simulator, “This is the way I want the future
to look.” If the model builder is given a sufficient number of degrees of
freedom he can make the future look that way and still be consistent with
virtually any given sct of empirical information. The large-scale simulation,
if used without care, opens up new dimensions for “rationalizing man."”

I personally believe that future-planning is of extreme importance and
that the correct size for serious work in future-planning is about the size of
the space program. The design of fruitful planning processes calls for
considerable managerial innovation and coordination in information-
gathering and communication control,

I firmly belicve that the generation of actual plans or specific scenario
writing is far less important than the design and integration of planning
organizations, Furthermore, even in the design of planning organizations
there is an extremely important paradox that has not been adequately
resolved.

In the design of forccasting systems there are at least two types of proph-
ecy that need to be considered carefully. One is the prophecy that already
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underlies a lot of microeconomic theory, i.e., the self-fulfilling prophecy.
The other is the self-defeating prophecy, which should be of key importance
in the design of planning systems with an adequate feedback.

In many aspects of cconomic life, the sclf-fulfilling propheéy can have a
high individual payoff to the prophet, even if it has a low payofl to the
society in which the prophet dwells. For example, if an individual could
success{ully predict the failure of various financial institutions and enocugh
people believe him, he might cause a run on the banks and calls at the
brokers' houses. By being sufficiently successful as a prophet of doom, he
might generate a serious financial disaster and cash in to his own account
as the economy changes.

In contrast, the futures-planner may best serve his society as a generator
of self-defeating prophecies. His prediction that we are on a collision
course should be sufficient to enable us to change course and avoid col-
lision. It is my belief that we do not yet possess either the technical ability
or the organizational structore to evaluate good self-defeating prophecy
and to reward those who are willing to engage in this thankless task.

There are two last points I wish to make. Meetings such as this can be
extremely valuable, providing that we can define and understand our own
role. Lordly suggestions as to what some undefined group of decision-
makers should do are in general a waste of time, Instead we could regard
ourselves as part of the perceptual and neural control mechanisms of our
society. In this role, I believe we have a key part o play.

My last point is that if we are willing to take a rather dull view of our-
selves, many of the major advances in the planning process may be looked
at in terms of the invention, construction, and use of new accounting
systems. These new accounting systems, however, have two properties.
Numbers are critical provided that stress is always placed not merely on
what the numbers are, but what the numbers mean. The interpretation of
what the numbers mean is part of the key perceptual and intellectual

problem to be faced in evaluating information in the context of the purposes
at hand.

e

ASSIGNING WORLD PRIORITIES: THEORY AND APPLICATION

Jan Tinbergen

Netherlands School of Economics
Den Haayg, The Neiherlands

i . tire available [or the plenary sessions, I thought it was
_lecn ktihe t::rrlft;lt'lﬁ; ;lubject, especially the theorctical part that we could
wise 10 N; I think, in the working group. There arc two parts of my
bett dls{':;;sb]]e- the su,mmary and a briel supplementary note with tables.
paperIas\:;:j I pl:opose to skip the theoretical part, and jump at once Lo what
I E::l is the main application, which I have become convinced 1S w?lrth
being tricd out. Let me say briefly that I have been responSIbl(_: wu‘h others
launching a set ol ideas about the development of developing countries
!‘orthe seventies, known as the Second Development Decade, and this was
::;ceptcd by all governments in the session of 24 Oclober l_970. We have
since been confronted with the unhappy deyelopmcnl Lhal Lljus surategy \;as
not taken seriously by any government and in the meantime, indeed, anlcl)t er
problem complex had come up Evhlch may be among the reasons why sg
little real implementation ol this strategy has taken pli_ll:e]. '1?h15 s'cccuil1
complex of problems might well be indicated for brevuy’s sake dSEl c
problems raised by the Club of Romc and by the Meadows’ Report. Even
though I am fully aware of the fact th‘at there are many pOSS.lblC things }t-lo
criticize in the Mcadows’ Report, 1 think that, nevertheless, it has had L-e
great virtue of bringing into focus a number of problems tl}at belore that
Gime certainly were known to you and to a conflcrence ol this type but not
to the larger public. Ever since then groups have mushreomed who try n‘ow
to supplement or amend this report which I think has been, as a whole, a
itful activity. _ _
VerTyhi.n\l:r:nry I wouldylike to formulate the tgtsk that I see for all of us in this
respect is to find out whether a reconciliation is possible between these two
big units of force, the development strategy and the environment strategy.
In the meantime, by the way, it is interesting to note that the scfcond com-
plex has now a sort of United Nations connotation in Mr. _Slrong s UN.E.P.
agency. Therefore, it has officially also become & necessity l'or all govern-
ments that are members of the United Nations, and for United Nations
organizations themselves, to look after this possible reconciliation. .
If I were to take over some of the terminology that_Mr. Shub_lk gave in
his admirable exposé this morning, I would say that in presenung what 1
feel about this problem, 1 would have to give a sgll_'-deff_:aung forecast. For
my forecast, which is a sort of down-to-earth opinicn, is that prpbgbly we
will not make it, and that rather bad things will happcn, b_uL [h.'s is not a
very productive sort of scientific activity, because having said this, you can
sit down and sce what happens. )
So, I take the other possibility. I want to try to formulate something that
1 would hope would be self-fulfilling, but then it cannot be a forecast any-
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more, I think it would have to be some sort of an indicative plan and would
really inspire a number of politicians towards action, in contradiction (g
what we have seen so far with regard 1o development strategy.

I think the first statement that has 1o be made is that we simply do not
have the knowledge o solve the problem at the moment. I think this should
always be said first, because it means thal an enormous prorblem of research
is before us and has to be carried out. Priorities have to be set which aze
quite different than they would have becn about 10 or 20 years ago.

What 1 am going to talk about briefly is typically not a scientific point
of view because we simply lack the knowledge. I call it, in an optimistic
mood, the prescientific view but you could just as well, of course, give it
less flatlering names, such as just an opinion of one citizen of the world.
Thinking over these various problems, it has occurred to me, as I think it
must have 1o most of you, that depending on the phase one is in with one’s
thinking, one passes through diffcrent ideas about where the main bottle-
neck is.I have started working with and am having great use for Dr. McHale's
studies. My inilial preoccupation was with the exhaustion ol minerals. At
that time I alrcady had the feeling that pollution could be overcome up 1o
a point if we are willing to spend about 4 percent per annum of our national
product on it. But the possibility of cxhaustion of minerals seemed to me to
be quite real. Howcver, after some excrcises, my impression was that this
faudded away somewhat as a preoccupation. I became less afraid of it al-
though T still certainly do not deny it to be a problem.

Increasingly, 1 became impressed with what 2 number ol ethologists, in
particular, sometimes also called ecologists, had to tell us. Fortunately, 1
could pursue this within the family which was casy. 1 must say that my
impression is now that the main bottleneck is to be found in food production
and that it is mainly lack of communication that has existed for quite some
time, between, on the one hand, agronomists, economists, technicians,
technologists, geolopists, and sociologists up to a peint, and on the other
hand, the ethologist. The main difference of opinion scems 1o be whether
it is at all conceivable that agricultural production will increase 3 or 4 times
between now and the year 2010. '

For a number of years, well-known agronomists including, I think, most
of the FAQ experts, were rather optimistic about what could be done, thanks
to the breakthroughs of the green revolution. This [celing has even been
strengthened for some time, but consistenily the small group that I indicated
ol ethologists and ecologists had its doubts. The amazing thing is that two
so typically neighboring fields as agronomy and ecology evidently had a
communication gap. How elsc was it possible that when we drafted the
development strategy, some pcople could still assure us that a 4 percent
annual increase in food production would be possible, and that fitted nicely
into the strategy, so there seemed to be no great problem, But during the
last year or two, [ think the economists have become much more concerned.

The difficulty over integrating the preoccupations of the ecologists into
some set of figures—and we need figures if we want (o act—is that the sort
of problem that they see is very complicated. The current stage of their
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ot yet far enough advanced to give anything like world e;timates
as to, for instance, which parts of ara ble land lshould b[e: unto;l];:hedhm order
to provide some sort of breeding pllace_ or, at f:as:, a place where the ne'ces-

diversity of gencs can be maintained. T am speak!ng, of course, as a
sy ert on these things now, and T hope I do not misrepresent the case.
non-:;i to be necessary to look at the vulnerability of the new species that
It senow rely upon for the green revolution which has become apparent
e time to time already. In no way, it seems at least, are others able to
rr?]?;'ze our figures in what we would call a constructive way. We economists
crltlnlm afraid of working with world figures when needed. Therefore, the
;l:ures that I present should be scen only as a cha[lenge, main!y to our
colleagues from ethology oF biology, in the hope that, ultimately, improved
knowledge will help us to decide. )

In the second part of my paper, you will find the actual figures Lhat are
the consequence of what in the first part 1 took asthe assumptions [or what
I called framework of observation and p_roc_lua_lon development over about
40 years of time starting in 1970, and finishing in 2012. Do not laugh at the
exactness, that is simply for technical reasons. It is easicr to take a 42-ycar
period than a 40-year period. It is not meant o be taken literally, qt‘ COUTSC.

You have scen the assumptions. The assumptions are extremely imposing
and I presume that most of you would agree with me that they are asking
far more than can be expected to be attained. To repeat, for instance, my
assumption is that we succeed in getting the population pf the developed
countries back on the 1970 level by the year 2012, You will undersland,. of
course, what that implies. The second assumption is that for the developing
countries we are not that strict, but we assume that by the final year, they
will have reached the point of zero population growth gradually from their
2.7 percent now.

The third assumplion is that we will slow down the development of the
rich countries to about half what it is now, ending up with, at least in ma-
terial production, zcro growth. The fourth assumption is that we should,
nevertheless, somewhat accelerate development of developing countries. 1
think 5 percent annual increase in per capita income is an example. Why do
I choose here something that scems to be against the tendencies of the other
three assumptions? It is because I am as much impressed, as most develop-
ment economists are, with the tremendous poverty that we can hardly
imagine which is part of the developing world. I believe that if we do not
{follow strong policy here, we will ourselves be victims later on,

One thing that I introduced here as a measure (o find out how to proceed
is to compare the 10 percent richest to the 10 percent poorest. The stable
nations that I considered were the United States, France, and Germany. [
found that the ratio in income per capita between the 10 percent richest
regions and the 10 percent poorest in these countries is below 2 to 3. It
would therefore seem that these countries are not in any trouble due to
difference between regions,

The exercise that 1 have documented in my sccond half showed that we
can, if we follow the working hypothesis that 1 formulated, hope lor a ratio

research is n
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of 2 to 3, between the 10 percent poorest countries of the world and the 1g
pereent richest and that would still mean less integration than we have noy
in well-integrated countries. It depends, of course, on the [eeling that yoy
have about how much integration the world will need 40 years from now,
But 1o me it scems that the very quick development of every technologica)
aspect of our lives will probably make it imperutive that we achieve some
sort of world integration if we do not want te avoid being the victims of
very great upheavals,

I may have been slightly Loo pessimistic in that respect. One might change
the figures somewhat, of course. The most difficult thing that still confrong
us is that even with the almost impossible eflort that T describe as my work-
ing hypothesis, we still arrive at a figure for agricultural production abay
3 times the present level, and thal means a 3 percent annual increase. This
3 percent annual increase certainly has not been achicved so far, Between
1956 and 1966 it was 2.7 pereent, and then after that it was almost at g
standstill. The only other compurison 1 could make is that at the time the
FAO still believed in the worthwhile plan it had made itself or the 20-year
period, 1965 (o 1983, they indecd accepted the possibility of a rate of growth
ol agriculture of 4 percent per annum. So, in that respect I am slightly on
the sale side, but not accerding to my {riends the ecologists. They probably
will doubt very much whether an increase in production of that size will be
possible,

If I compare my atlempt with a few competing altemplts, and there are
a few very interesting ones and in many respects better oncs Lthan the one
T present, then these various alternatives all require much higher agricul-
tural production 40 yecars [Tomn now than my set of assumptions does, |
quole wo examiples. One is not public and therelore T will not go into de-
tail about it, but it is a picee of research. The other one which has been
published already is the one which was presented Lo the Population Associy-
tion annual meeling a couple of weeks ago in this same city by Messrs.
Maxwell and Brown. [t is a very intcresting picee of work although it seems
that they arc more realistic with regard Lo their populaiion forecasts or
assumplions thun with regard to their assumptions about production. They
ligst of all arrive 2t a higher agriculiural production than you would derive
from my paper, and then they seem to consider that it is still possible 40
years from now (o have a ratio of incomes per cupita between the rich
countrics and poor countrics of about 10 to 1, which T cannot belicve.

Given these introductery remarks, it may be belier now to turn to my
summary.

¥ F %

SUMMARY

THEORY

Assigning priorities is identical with drawing up an optimal (perhaps only
indicative) plen on how Lo allocate available resources. Oplimality can only
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if a social welfare function lor the \v?rld at largf_ r:anl be
. howing the highest marginal welfare or utility then
esmbhliheﬂi Lii‘:d;risorily agld should be satisfied first; il part of the total
have | es afailable arc lelt, second-highest marginal utility needs can be
res?urc; and so on. Needs exist for cach single person and can be “ordered”
.Samﬂ-e ay: the marginal need satisfied for persons A should be equally
in this wasy the one satisfied for persons B living simultaneously and for
preszl:sgc belonging to generations living later. o
'rI&‘;he possibility of measuring welfare and of comparing it with other
eople’s welfare is assumed by the present author an_d s_uppo.rted by a
E '}:ed number of fellow economists. Governments, in isolation or in
cg:peration, try intuitively to d_et_ermine priorilies__ They tend to under-
estimate the welfare of people living far away or in the future. \f‘v’ell‘are
depends on the quantity and _qua]:ty of consumption in the [uture and on
the satisfaction ot dissatisfaction of efforts negded to make that consump-

tion available, taken per person.

be given @ sense

AFPPLICATION

In the prescat context human nceds are by far stronger I'ol- th_c POOT masses
than for the few well-to-do. Severe limits are se( (o @ CONLINUINg €xpansion
of population and production by the stock of exhaustible natural resources
{minerals, pure water and air, arable land, and the stock of sufliciently
diversificd genes). Some (unknowg) leeway can be hoped for because of
our expanding rescarch and inventiveness. _ . _
With many strategic data on these matters still 1a?k1ng, t‘)nly a prescien-
tific (intuitive) judgement can be given. For the time being this author
ventures to suggest that: _ .
(a) around 2010 the developed countries’ population should be equal to
today’s; whercas - .

(b) developing countries shouid decelerate their rawe of ‘populatmn
growth from the present 2.6 percent to zero over that period; further
that

{c) the rate of growth of income per capita should average—for Lhe

period and the LDC’s—5 percent per annum;

(d) the rate of growth of material production of the developed world

should reach zero around 2010, and

{e) income inequality within the most advanced countrics should be

halved.

* ¥ ¥

The prescientific (intuitive) judgement I presented in the Sulmmary works
out as follows. With the usc of the World Bank 1973 “Trends in D.cvelopmg
Countries,” but correcting by the Balassa 3¢ rule (completed with a cor-
rection for very low incomes by multiplying them by 1.6), TABLE 1 is ob-
tained. )

Considering the 10 percent richest countries (measured by population)
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TabLE [

PoruLation, Incosie PER CapPita, AND TotaL Income rorR DevELOPED (D) anp
Devieoping (U) CousTrIEs, aND ToTals (T} 1970 anNp 2012

Income per Capita

Population (millions) {1970 § purchasing Total Income (hillions §)

Year power}

D u T D u D v T
1970 1080 2588 3677 3700 320 4030 830  48e0
2012 (089 4835 5924 7400 2560 BOGO 12400 20480

and the 10 percent poorest {same measure), the incomes per caplta are
shown in TaBLE 2,

Some recent research suggests two further corrections. Tobin and Nosg-
haus have prescnted an alternative measure of national income for (he
United Staes, omitting duplications as a conscquence of the ‘‘cost of de-
velopment” (increased pollution, traffic accidents and so on) and find a rise
berween 1929 and 1957 of this new income concept which is a quarler [ess
than the traditional figures suggest. Assuming that in 1929 in the United
States and at present in the developing countries these duplications could be
neglecled, we may use their figures to argue that in TasLe 2 the figure for
the richest countrics has to be reduced by one-quarter.

Kravis has completed but not yet published (2ccording to information
I received from Mrs. Ester Boserup, member of the United Nations De-
velopment Planning Committee) a more sophisticated atempt at comparing
rea) incomes in richer and poorer countrics, resulling in a real income of
8300 for countries with an “official” (World Bank atlas) ol 8100, where
official means converted with the aid of oflicial exchange rates.

Using these two further correclions we get TARLE 24,

These figures show a ratio beiween richest and poorest countries still
well above the corresponding figures for well-integrated present nations,
such as the United States, France, and Germany (F.R.}, where thesc ratios
(berween the richest and the poorest decile) amount to 1.8, 1.7, and 1.5,

TasLE 2

INconEs PER CAPITA (8 OF 1970 (N SENSE EXPLAINED) OF RICHEST
AND PooresT 10 PERCENT PopuLaTION COUNTHIES

Year Richest Pooreal Ratin
1970 4400 136 32
2012 8200 1060 7.7
TaApLE ZA
Incomes PER CariTA, CORRECTED FURTHER
Year Richiest Poorest Rutlo
1970 3300 275 12

2012 6200 2000 3.1
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For a less stable community such as Italy ¥ find 2.1 and for
EC 3.2. (Deciles refer to lrag,ion*:», rzlot to pcrsons.)_ . .
ic assumptions imply, according to sowic Information
My céc':}org;:l:;;: the Ncll?erlands Interuniversity Demographic Institute,
rovids the Netherlands an immediate switching to 1.6 children for the
that i-m'cms born after 1944 should matcrialize. For a number of more
'generall t countries the switch will probably be less drastic. .
L Sl Jications for agriculture are that world agricultural production
Th:j: ;:Ege to grow by 3 pcrcent per annum as compared with almost 4
wou! ot between 1965 and 1985 according to the World Indicative Plan ol
F;icg and 2.6 percent over the decade 1.9.61_10 1970. . _
My figures are an artempt at recapml:ahon of the following cha]]enges.
(1) take seriously the need to attain much more stable world social and
political tensions between rich and_ poor couptnes;
(2) take seriously the threats of pollu_uon, e§pec:§111y of Fhe ocedns, Py a
continued growth of chemical industries, in parl_:cular fertilizer;
(3) take seriously the threat of the exhaustion 9(’ some mineral resources;
{4) take seriously the desire [or 2@ more equitable income distribution
within countries and the minimum of further development needed

for that purpose. . o _
The main intent of my paper s to nvite alternatives. a

espectively-
:hepsix 1969 E



PRIORITIES IN THE FIELD OF ENERGY:
RESEARCH AND DEVELOPMENT

Francis Perrin

Collepe de France
Pariy 75231, France

The general analysis and the main conclusions 1 presented at our first
conference, 4 years ugo, on the encrgy needs and supplies of mankind unii]
the end of the century, arc still essentially valid. But the recent energy
crisis, initiated by the very large increase of the price of crude oil produced
in the Arab states, agsociated with a general limitation of their production
and restriclions of deliveries decided by these stutes, have changed the scale
ol time lor the problems connectled with the final exhaustion of world re-
serves of petroleum and natural gas and show how different these problems
arc, in Lthe near future at least, for the main industrialized countries accord-
ing to the importance of their national resource and reserve in fossil fuel,
The prioritics should be medified taking into account the most urgent needs
of these countries or group of countries, essentially North America, Western
Europe and Japan, the Soviet Union being practically unaffected by the
energy crisis. The sharp increasc in the price of crude oil will also probably
slow down the development of the poor countries of the third world, such
as India, thus crealing a serious situation for mankind,

During the past few years 4 number of excellent analyses of the world
energy situation, present and [uture, have been published, most of them
with recommendations on what should be done to lace the energy shorlage
which may appear before the end of the century. Bul there is not a general
agreement between these conclusions, emphasis being put on the continua-
tion of the annuul increase of the enmergy consumplion, considered as
desirable or unavoidable, or on the protection of the environment. More-
over, the prioritics between the different actions on which un agreement
appears have been changed by the new policy of the eil-exporiing countries.

Throughout the industrialized '‘western world™ the most urgent priority
is to try to become, as soon as possible, independent of, or at least less
dependent on, the oil-producing Arab staies, essentially those bordering the
Persian Gull, where the largest reserves cxist. This can be done only by
using known technologics and developing the production in already known
imporiant deposits of fossil fucl. These actions invelving very large invest-
ments and the devclopment ol new sources of primary cocrgy cannol have
more than a sccond priority, although they may be of greal importance in
somc cascs before the end of the century,

In Western Europe, particularly in France, laly, Switzerland, Belgium,
and Spain, there are two alternatives: either a serious rationing of energy in
all its Torms {electricily, gas, gasoline, [uel oil) or the launching of a large
program of consiruction of clectronuclear plants. However, any cHective
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ratjoning of energy woulq be extremely _unpopular _and would stop com-
pletely any further industrial and economic growth;_ll_ would thus lead to a
considerable social unrest or even to a pppular uprising. It would be very
ynwise Lo try such rationing and unrealistic (o believe in its success. In these
countries of Woestern Europc there is mdce(_:l no choice, and many large
electronuclear plants will l?c conslrtfctcd during the next decade; the same
s true for Japan also. For instance, in France the decision has already been
made to multiply by three the I-ycar-old program of construction of nuclear
plants. Each year, during the next 5 years, the construction of six nuclear
power units, cach of about 1000 MW clectrical output will be started; Lhe
first six, all of the Westinghouse P W R type have alrcady been ordered by
Electricité de France {rom a French company by a single contract, one of
the largest ever signed in the world, Because such units require about 5 years
for construction, this decision implies that in 1985 the fraction of electrical
energy of nuclcar origin produced in France will have grown [rom a little
less than 10 percent, which it is now, to more than 60 pereent of a total
production of electricity multiplied by 2. Similar nuclear programs arc con-
sidered in the other European countries, and 1o avoid a practically complete
dependence on the United States for the supply of enriched uranium to feed
their new electronuclear plants, five of these countries have decided, under
the leadership of France, to build a large diffusion plant, which will cost
about 1.5 billion dollars and should start producing enriched uranium
in 1978.

In the United States the situation is different because of the existence of
very large reserves of coal easily waorkable and of a reserve of oil in shales
which is much larger than all the Arab oil reserves but is still untapped be-
cause the cost of extracting the crude oil [rom these shales was too high in
comparison Lo the price paid a year ago on the world markel. With the
recent considerable increasc of the world price of crude oil, the extruction
of cil from the shales that can be worked by open-air mining has become
very advantageous cven if the cost of the crude o1l thus produced is increased
by an obligation of reclaiming und replanting the extended areas laid waste
by the open-air mining of shales done on a large scale. Increasing the produc-
tion of coal and developing the extraction of oil [rom shales will necessitate
very large investments, wirthin the next 5 or 6 ycars, but might avoid large
importations of crude oil from the Persian Gulf and the corresponding very
heavy payments 10 the Arab states, Coal should be more extensively used
for electrical power production and for district central heating, preferably
coupled with a production of cleetricity by back pressure turbines, To avoid
increased general pollution of the atmosphere by sulfur dioxide, all new
plants burning coal or heavy fuel oil should be equipped with rather expen-
sive devices for desulflurization of the smoke,

In the United States there is thus no urgent necessity, as there is in
.Europe, to speed up the construction of electronuclear plants. Nevertheless,
in addition to the 40 such plants already in operation which produce about
6 percent of the United States electricity, more than SO others are under
construction and 100 are planned. In spite of the clamorous opposition of
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a fraction of the public opinion which has a somewhat mystical [ear of (he
sprcad of radioactivity that might resuit from a major, very improbable
accident in a nuclear plant, 1t is certain that many such plants will be ¢on.
structed in the Untted Stales, in the near Muture, beeause the electricity they
will produce will be, in most locations, much cheaper Lthan the c]eclricily
produced by a power plant burning any (ossil luel.

PRIORITIES FOR ACTION

On the whole, taking into account the lact thut an electronuclear plant
requires a larger investment than a conventionul power plant, the indus.
trialized nations will have to invest on a very large scale during the coming
years to face Lhe immediate consequences of the energy crisis and conse.
quently the funds available for developing new sources of energy will be
rather small. Choosing the right priorities is very important; I think that
during the next 8 or 10 years the effort of research and development should
be increased on short-term projects, giving good hope of easing, in the near
[uture, the energy shorlage or its increased cost.

We have seen that the first unavoeidable consequence of the energy crisis
will be the construction in Lhe industrialized nations of many more large
electronuclear plants. From the point of view ol atr pollution in normal
operation this is a very good thing, but it is difficull 1o estimate the conse-
quences of a major accident that might occur in onc of ihese numerous
plants. The public opinion because of its insidious nuture is certainly over-
estimating the risk involved, Nevertheless and in spite of the many salety
features already incorporated in the nuclear plants, which render infinitesi-
mal the chance of a major accident, a new and important effort should be
made to increase the safety ol operation of nuclear plants. It is nonsense to
ask lor an absolute safety, but if the number of nuclear power plants that
will be constructed during Lhe next 10 years is about two limes larger than
previously expected, an important eflort should be made to try to divide by
two the already very small probability of 2 mujor accident occurring in such
a plant, even if the cost of more safety increases the cost of production of
electricity by as much as 20 percent,

The large unaveidable increase in the use of nuclear cnergy during the
next 10 to 15 years, based mostly on reactors ol the American Bor P W R
type, which =burn® by fission only about 1 percent ol the initial uranium
introduced in their luel cycle, will lead before the end of the century to a
complere exhaustion of the racher rich ore bearing now worked, and conse-
quently to an important increase of the price of uranium. This shows the
importance of developing the last neutron breeder reactor which uses
cventually more than 50 pereent of the initiul uranium afler converling its
incrt part, the isotope *U, into plutonium, If a large number of breeder
reactors are not in operation before the year 2000, nuclear energy will be-
come much more expensive. When we consider the success of the first indus-
trial prototypes, especially the French one, it appears very likely that techni-
cally the construction of large competitive breeders could start 10 years

T
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But the operation of such breeders raises new safety problems,
because of the very large amount of concentrated plutonium
their fuel cycle, and there is strong opposition, principally in
Srates, against their development. 1 do not think that this op-
osition to the construction of large breeders is well founded_, but it may
P cceed, and the development of other types of reactors, using uranjum
;lllorc ef,ﬁciently than the present ones, should be envisaged and prepared,
There are already in operation some experimental high-temperature gas-
cooled reactors which, because of their higher tpcrmodyn_almlc efficiency,
use about 30 percent less uranium to produce | unit of elecmcal_ energy than
the P or B W R reactors; this is not a great progress but the high-tempera-
ture reactors may become important in the field of hlgh-temperatpre
chemistry. The best substitutes for the breeder reactors are the Canadian
heavy water moderated reactors vyhose 1nd1_.15trlal success is now well estab-
lished. These reactors utilize uranium two times better than the Por B W R
reactors and have the considerable advantage over all other types oflnuclear
reactors to operate economically without any reprocessing oflthe1r spent
fuel, which means that the production of concentrated plutonium can be
avoided; the possibility of a criminal diversion of plutonium for a clandes-
tine fabrication of simple atomic weapons is thus eliminated. Considering
all these advantages 1 think and strongly recommend that heavy water
reactors of the Canadian type should be constructed throughout the world
for the production of electricity, at least on an equal footing with the Ameri-
can type reactor.

Nevertheless, the fast increasing number of nuclear plants requiring the
reprocessing of spent fuel will lead to the accumulation of very large
amounts of long-lived radioactive wastes, Presently these wastes are stored,
as concentrated water solutions in underground double shell stainless steel
tanks. This is very safe under normal conditions, but may appear too vulner-
able in case of a conventional war or in [ace of a power[ul sabotage attempt
by terrorists. An important improvement would result from the solidification
of the radioactive wastes by incorporating them in a special glass; this
would prevent any possible dissemination of an intense radioactivity in the
environment and would make easy a very safc underground storage, for
instance, in worked out salt mines. Adopting this solution, the French
government has just decided to construct a first large plant for the vitrifica-
tion of radioactive wastes. In spite of such progress, a great priority should
be given to research aimed at improving the safety of storage of long-lived
radioactive wastes.

To slow down the increase of consumption ol fuel oil for the production
of electricity one should not resort only to more and more nuclear cnergy.
In addition to the development of new sources ol primary energy, which
will be discussed later, it appears possible to increase notably the efficiency
of conventional power plants by coupling a high-temperature cycle to the
ordinary steam cycle. For instance, the research and development cffort on
the direct conversion of the kinetic energy of a high-temperature ionized

rrom now.
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gas jet into electricity by magnetodynamics should be intensified, now (hyy
the high price ol [ucl eil would justify 1the estimmed supplementary invegt.
ment.

It should not be forgotien that, also during the next 10 years, rather large
funds should be applied, notably in North America and in France, 10 (e
equipment of many possible sites for hydrocleciric plants. which have beep
lelt unequipped because they could not compele with cheap fuel oil.

Other important savings of fuel oil could result from the extension of
storage (acilities lor clectric energy, making it possiblc to satisly the peak
hour demand from cleciricity produced during the night by base load plams
which will be operating more and more with nuclear fuel. The storage of
clectric energy on u large scale is only possible now by pumping water [rom
a lower reserveir to an upper one; this can be done only in hilly or moun-
tainous regions and requires rather large arcas. The storage of energy in
farge speciu) Nywheels has been proposed recently and appears very promis-
ing considering the fact that flywheels made of fiber-composite malerials,
instead of even the besl steel, ¢an store up 10 5 Limes more energy per unit
ol mass. Such a lywheel weighing 100 1ons. coupled with a variable speed
molor-generator, could store some 10,000 kW.-h with 4 lotal efficiency of
more than 90 percent, would be much cheaper than the cquivalent pumping
installation, and could be situated anywhere, An important cflort of research
and development on these modern Aywheels should be done in 1he near
future, not only in view of their use on clectric networks, bul also because
smaller units might become. by fur, the best solution for eleetric driving of
automobiles or buses, The energy stored in 2 Aywheel, weighing less than
300 kg, would be suflicient to propel a medium size car over a distanee of
200 miles at a speed of 60 mph, and the reloading might take only 5 min,
The industrial development, on a large scale, of such clectric automobiles,
that mighe take 15 1o 20 years, would save much gascline and would climi-
nate the largest causc of air pollution in cities.

Another important industrial problem that might be solved within a few
yeurs, U o suflicient effort is made, is the gasification of coal, cvenlually
dircctly underground. This would make cheaper the production of synthelic
gasoline from coal and thus alieviate the oil situation, A special mention
should also be made of the possibility, already in view, of producing large
quantities of hydrogen by catalyuic thermal dissociation ol water at tempera-
tures below 1000°C. This may become the best wuy to store, to transport
(by pipelines}. and to distribuie the energy produced in large high tempera-
ture nuclear reactors. The storage of hydrogen by absorption. under mod-
crute pressure, on special porous metals may even lead 10 the possibility of
using it as motor luel, thus avoiding most of the pollution du¢ to exhaust
Zases,

(GEOQOTHERMIC ENERGY

The possibility of using the internal energy of the earth, correspending to
the increasing temperawure of its crust with depth, depends on the exisicnce,
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within depths accessible by drilli_ng, of porous rocks impregnated with fossil
hot water. In some volcanic regions wells, some hundred meters deep, may
deliver steam &t sufﬁciently.mgh temperature and pressure for feeding
turbines and producing electric power. It is the case, notably, at Larderello
in Tuscany, where units of a total electrical output of 400 MW have been
in operation for many years, and in California, In other regions it is only
hot water that can be pumped even l'r_om rather deep wells, a_nd. the best use
that can be made of such hot water is to helal houses or bu11d1ngs. For in-
stance, in the Parisian regien a few wells, drilled for oil prospecting, reach-
ing sandy rocks of the Jurassic age at a depth o_f 1000 m, deliver hot water
at & temperature of 70°C that is used for heating a group _ol‘ 1500 apart-
ments. Even water at a lower temperature cpuld be used with lhe; help of
heat pumps, if some¢ progress 1s made in their construction, lowering suffi-
ciently their cost. .

Great technological efforts, mostly in drilling and geophysicat prospect-
ing, remain to be done in order to profit on a large scale by such geothermic
energies, which will probably become of importance only for exceptional
regions, but may nevertheless represent a few percent of the world total
energy supply near the end of the century.

SoLarR ENERGY

In spite of the enormous amount of energy received by the earth from the
sun (approximately, at ground level, 1 kW/2 m on a surlace perpendicular
to the sun rays), it is very difficult (o use it for the production aof electricity
on a large scale. Covering large surfaces with photoelectric cells, like those
used on space crafts, would represent an enormous investment if such
equipment was to replace a modern power plant delivering energy on a
large distribution network and is not likely to be done, even with much im-
proved photocells, before a distant luture, Nevertheless, research on solar
photocells should be increased because the conversion of sunlight into elec-
tricity by medium size units, delivering up to 100 kW, coupled with the
storage of energy by modern flywheels described earlicr, might become
economical to provide clectrical light in isolated villages in very sunoy
regions, like the most part of India.

The direct use of solar energy in the form of heat would be possible quite
rapidly. The quantity of solar energy reccived on the average by the walls
and roofs of an individual home is approximately equal to the consumption
of industrial energy by its inhabitants. Solar heat is already used to provide
hot water for domestic consumption in many warm countries, and experi-
ments have shown that up to one-third of the fuel oil burned for heating a
house in winter could be spared, cven in the temperate north belt, by special
coverings of its walls and roof. It is not the rather simple technology in-
volved which will slow down the spreading of “‘solar homes,’" but rather the
fact that the installations required [or a good utilization of solar heat must
be integrated in the house structure at the time of its construction, and that
housing, in most countries, is replaced at a rate of only 3 percent yearly.
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CONTROLLED FUSION

A completely new source of energy for mankind would result from the
success of the now nearly 20-year-old cffort to control the nuclear fusion of
light atoms which provide the explosive energy of the thermonuclear hy-
drogen bombs, The casiest and most encrgetic lusion reaction is between
atoms of deuterium and tritium, the two heavy isotopes of hydrogen. Prac-
tically unlimited reserves of deuterium, in the form of heavy WiLCr, EXist in
ordinary natural water; the tritium, arrificially prepared, can be quantita-
Lively regencrated by the absorption in lithium of the fast neutrons cmitted
by the {usion reaction, and lithium is a rather common clement, existing in
an appreciable proportion in all granites, However, it is not these unlimited
rescrves of the raw materials used which make attractive the production of
encrgy by thermonuclear fusion reactors; it is the fact that such reactors
might operate without producing either long-lived radioactive wastes or
such useful but nasty elements like plutonium.

The conditions necessary to achieve controlled fusion are extremely
difficult to fulfill. The most arduous problem is the confinement, away from
any wall, of an extrcmely hot {more than 50 million degrees) gascous mix-
ture of hydrogen isotopes. To solve it, two different approaches have been
followed: magnetic confinement and laser compression. Considerable
research has been devoted to magnetic confinement: it is now mostly based
on the “tokomak” device, first proposcd by the Russian physicist Artzimo-
vitch, The next generation of large experimental lacilities of this type, which
are now in the final designing stage in America, Western Europe, and the
Soviet Union, may bring the proof, within 5 or 6 vears, of the physical
feasibility of controlled lusion. A similar success appears to be possible also
with the second approach, the sudden compression and heating by very
powerful laser beams of pellets made of a frozen mixture of deuterium and
tritium. This method, proposed on theoretical grounds after the develop-
ment of powerful lasers, is now the basis of an impressive research program
in the United States.

But even if a first demonstration of controlled fusion is effectively achieved
in the near future by either of these methods it may be expected that the
central part of the very cxpensive experimental set-up involved will be
destroyed by radiation damage afier only a few seconds of actual operation.
Tremendous technical problems will have to be solved after such a demon-
stration of the physical feasibility of controlled fusion, before it becomes
possible Lo design and build a powerful nuclear fusion boiler able to work,
let us say, just a Jew months. This may require the creation of essentially
new materials and may tzke some 20 years. The cost of these first fusion
boilers will probably be prohibitive, and many more years will elupse before
controlled fusion becomes competitive with any fission boiler or even with
a convertional boiler burning very expensive fossil fuels.

I consider that it would be wishful thinking to hope that by increasing
sufficiently the cHort of research in the field of controlled fusion, it would
be possible to avoid a considerable worldwide development of nuclear
fission plants of an efficient type, which means [ast breeders or at least
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heavy water moderated Teactors, during the next 40 or 50 years. This does
not mean that rescarch in this field should be slowed down. The peaceful
use of thermonuclear fusion energy is a greal cha!lcngc to man and, for
Jong-term planning, it is important to know much in advance if and when

. it will be possible to derive from this most satisfactory form of nuclear

energy a significant fraction of the very large amount of energy that will be
required by mankind in a distant future.

LoNG-TERM FORECAST OF ENERGY CONSUMPTION IN THE WORLD

1t is usually considered, at lcast as a desjra ble and possible objective, that
in the not too distant future all the inhabitanis of the earth should enjoy a
similar standard of living implying an .EQL_Ial annual encrgy consumption
per capita. This is completely unreahsl‘lc: m any morc or less predlcm_ble
future there will remain considerable dlﬂeren(;es bc_twccn the consumption
of energy per capita in the different economic regions of the world; it is
even out ol the gquestion that within two or three generations the consump-
tion of cnergy per capita in the presently less dcvcloped countries might
attain a value comparable to that existing 20 ycars ago in the Ur‘nted S'?l'fltea_;.

Nowadays, the consumption per capita of energy ol mduslr:ql origin is
in Western Europe about one-third of what it is in North Amerlca,_aqd in
the poor underdeveloped nations, it is about one-tenth of wha} it 1s in
Western Europe. Even if the economic growth is slowed dowr} in North
America, as much as possible without disrupting the production system
and the sccial order, and if on the contrary this growth is maintained in
the underdevcloped countrics, there will remain near the end of the century
a very large gap in the energy consumption per capita {and of raw mgtcna]s)
between the United States and, let vs say, India, On such assumptions, by
the year 2000 the energy consumption per capita may have increased by as
little as 20 percent in the United States, but will not be mere than one-l}a'lI'
in Western Europe and one-sixth in the underdeveloped nations what it is
now in North America. ) _

It seems to me most likely that the energy consumption per capita will
everywhere tend toward a constant value, but earlier or later and at very
different levels in the varied regions of the world, the different nations [orm-
ing then, from the economic point of view, a society similar to the present
society of citizens in a {rec democratic nation. This will probably _huppep
in the middle of the next century when the total world population is stabi-
lized around 12 to 15 billions of inhabitants, o

The large disparity berween (he average cnergy consumption in d_lﬂ'ergnl
countries may appear unjust, but it is nol more unjust than the disparity
between individuzl incomes in any couniry, and il the smallest average
energy consumption is not too low, this disparity between ‘nations would
not imply that life should be much more pleasant in the nations where the
consumplion of energy is the highest.

GENERAL CONCLUSION

The very large investments necessary in the immediate luture to face !hc
0il crisis leave little money available lor research and development during
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the next 10 years. During this period priority should be piven to that re-
search which may lead within 10 to 15 years to important energy savings,
to the development of new sources of energy, or to the protection of the
environment against pollution.

In the field of nuclear energy, which will be more and more extensively -

used, an important effort should be made to increase the safety of operation
of nuclear reactors and the safety of long-term storage of radioactive wastes,
The substitution of more efficient reactors for those now most extensively
used in nuclear power plants should be prepared. Fast breeders should be
developed with the aim of making possible a large use of them 10 to 15
years from now, But in the eventuality that the safety of operation of such
breeders, including their fuel cycle, covld not be convincingly ascertained
in face of a hostile public opinion, the use on a large scale of heavy water
moderated reactors of the Canadian type should be prepared as an alterna-
tive solution,

For oil savings, the most important development to be intensified is the
gasification ol coal, eventually underground. Important oil savings may
also result from the storage of clectrical energy in flywheels made of new
fiber matcrials which appears as one of the most promising technical pro-
posals, and its development should be intensely pursued.

Geothermal energy may become of great importance for the production
of clectricity in some special regions of the world, and its use for direct
heating of houses and buildings should be possible in many more regions,
especially if more efficient and cheap heat pumps can be developed. A great
¢ffort of prospecting by geophysical methods and by drilling should thus
be devoted to this source of primary energy, very little used until now.

It is only for direct heating of individual homes and the production of
hot water that it appears possible 1o use solar energy on a large scale belore
the end of the century. The rather simple corresponding devices, including
good thermal insulation, should be incorporated in the structure of new
houses during their construction, in all the regions where winter heating is
necessary, but this does not require a very important research program.
The direct production of electricity by solar light in large power plants in
highly industrialized countries is probably only a very distant possibility;
nevertheless, the research effort for the improvemem ol solar photocells
should be increased becauvse they could be used, if they are sufficiently
improved, in medium sized installations which might be very useful for
isolated villages in underdeveloped countries endowed with a sunny climate.

Finally and contrary to scveral authoritative opinions, 1 consider that
the research effort on controlied nuclear fusion should not be intensified,
because I do not see any hope of an industrial and economical success in
this field before at least 50 years.

THE SCOPE OF THE CONFERENCE:
POSTCONFERENCE OBJECTIVES

Harold D. Lasswell

Yale Law School
Yale University
New Haven, Comnecticur 06320

INTRODUCTION

Before the conference separates into commirtecs it may be opportune to
glance at the past of The American Division of the World Academy ol Art
and Science and to look lorward to the post-Conference impacts that our
activities will hopefully produce.

The current conference is in the tradition of the American Division and
of the World Academy as a whole. When the late Hugo Boyko and his
colleagues inaugurated the Academy in the years immediately following
World War 11 they wanted to assist in clarifying and realizing the common
interests of the World Community.

From the beginning the Academy has becn interdisciplinary in delcrence
to the contributions of knowledgeable persens who specialize in any branch
of the physical, biological, and cultural arts and sciences. The Academy is
policy oriented and examines the implications of knowledge for public
policy.

In the early years the Academy c¢stablished a record in Europe. Con-
ferences were held in Rome, Paris, Brussels, Stockholm, and elscwhere, and
symposium volumes were published on world population, resources, and
other problem areas.

Toward the end of the sixties the American Division began to accelerate
its program. In 1970 The International Joint Conference of The American
Geographical Society and The American Division was held on the premises
of the New York Academy of Sciences. This was the first Conlerence on
Environment and Society in Transition: Scientific Developments, Social
Consequences, Policy Implications.

A theme that ran through the deliberations of the Conference and re-
ceived cmphatic endorsement in its conclusions was the importance of
maintaining conrinuily in the relations between the scientific and profes-
sional community on the one side and the public policy process. Much more
is implied than the idea that close connections are made with government
officials and agencies. The Conlerence recognized the importance of reach-
ing beyond officialdom and establishing ties of mutual interest and confi-
dence with individuals and associations throughout the bedy politic.

In the United States, for instance, relations are episodic. Interest is
stimulated by public awareness of an ‘“encrgy emergency’ or by alarm
among scientists and educators when their appropriations are under attack.
If the concern of scientists with the public interest is to be credible the
evidence of involvement must be continuous,
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How is mutual trust to be achieved and sustained? What disfinctive con-
tributions can scientists and professionals make to their fellow citizens? A
partial answer is that they can offer periodic commentary on wiat has been
done or left undone by the institutions of public order. They can also propose
more adequate goals and strategies. Periodic reviews and appraisals of
public policy can perform a valuable function in the United States and in
every body politic where private persons and associations are sufficiently
free to report the truth as they see it without fear of retajjation. Reviews
and appraisals are distinctive in several ways:

They are voluntary and at their best are independent of pressure from
Big Government or Big Monopoly.

They draw on the best available knowledge. A basis is provided for
judging present and prospective policy alternatives.

They diminish intellectual fragmentation by utilizing comprehensive
maps of man and environment and by relating specific problems to
the context where they occur.

After the 1970 Conference steps were taken to gain experience by initiat-
ing and executing Public Policy toward Envirommnent 1973: A Review and
Appraisal (Annals of The New York Academy of Sciences, Vol, 216, pub-
lished May 18, 1973), Twenty panels of specialists prepared short chapters
on their sectors of competence. Developments in the United States were put
in the perspective of world (rends.

The present Conference is intended to carry the Academy’s strategy some
steps further. As you have noticed, the procedure of this gathering differs
radically from the model of a Conference whose principal feature is the
reading of lengthy papers followed by brief discussion. Our model is a
congrepation of small working groups whose separate task is to prepare
one or more documents designed to influence post-Conference activities,
not anly of the Academy, but of any number of official and unofficial groups
and organizations.

Obviously such documents are not the only desirable outcomes of our
week together. We do not overlook the importance of personal friendship
and intellectual stimulation, These, too, will have post-Conference conse-
quences favorable to a more adequate structure of World Order.

The documents will guide The Academy’s activities at the post-Conference
phase. In common with all problems, thinking about a world policy prob-
lem involves five intellectual tasks:

The clarification of geals;

The description of frends;

The analysis of factors that condifien the direction and intensity of
trends;

The projection of future developments; and

The invention, cvaluation, and selection of policy affernatives designed .

10 optimalize goal values.
The committees are involved with matters of method and substance. The
expectation is that the committee on priorities will provide us with a docu-
ment that clarifies the theory of world priorities. Some of the problems of
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method that were discussed this morning may deserve more extended or
independent treatment. The committees should fee] [ree to prepare or to
arrange for the preparation of special reports. Perhaps an cxample is the
theary of specifying the quality or style of life, including the choice of social
indicators. Other possibilitics are the projection of futures, and the tech-
nique of conducting surveys of world priority estimates.

Committees arc free 1o adopl any procedure that promises to expedite
their work. They may decide to establish subcommittecs of one, two, or
more members. Perhaps they will take advantage of the presence of lawyers
and other professionals in drafling reports for the plenums of the Conference
and in the preparation of the final version of documents to guide post-
Conference activities. Assistance may be obtained by private arrangement
with members of the Conference who arc not on a particular commitiee
that desires their participation.

Most committecs arc expected to consider a large sector of substantive
problems and to carry on the work begun at the First Conflerence. Qur
discussion has already demonstrated the importance of relating judgments
of specific policy goals to explicit assumptions about the context in which
these goals are cxpected Lo reach a stated level of attainment, I we are 1o
deal realistically with objectives expressed in terms of life guality or life
style, postulates must be made about the size of population. Does one
assume zero growth or a specific level of acceleration or stabilization by
19947

Further, if a given level of population is assumed, what resource fevels
and fechnologies are necessary to sustain the preferred gquality of life and
life style? For instance, how drastically must the capabilities of present
technologies ke changed?

If we postulate a preferred quality of life at a given level of population,
resource use, and technology, what changes in organizafion and in legal
structure will be required to manage and stabilize the transition?

Under the same sct of assumptions what strategies will be effective in
mobilizing the public support necessary to achieve and maintain the pre-
ferred public order?

Each committec is responsible for outlining the implications for their
topic of adopting various goals and assumptions. It will be noticed that the
list of committees does not cover the entire range of world policy questions.
The intentions are to concentrate on scetors of special importance and to
invite the committees to examine priority qucstions within the sectors. The
interdisciplinary character of each group will specd up cflective eventual
communication among commiltees, regardless of their separate starting
points. The committee on world energy, for example, will of nceessity deal
with levels of resources and technology. It will judge the probable impact
of organizational and legal siructures, and also of public perspectives and
behaviors. A corresponding range of tissucs will challenge the attention of
the commirtees on food and population. )

The committee whose take-off point is world structures of governmeni
and law will work closely with the substandve groups, The commitlee’s
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task is to design priorities for adapting the decision making and cxecuting
agencies of world public order to the several phases of decision:
The formulation of prescriptions;
The provisional invecation of prescription in concrete circumstances;
The final application ol prescriptions;
The termnination of prescriptions and the compensation of claims;
The appraisal of policy struciures and uctions to date;
The gathering, processing and supplying of infelligence to dcecision
makers; and
The promotion of public action.

The commitice on world perspectives will be dircctly concerned with
strategies [or the mobilization ol public support on behalf of appropriately
timed action. This will nccessarily involve analyzing the strength of paro-
chial predispositions that cither stand in the way ol perceiving common
interests or of identilving with the history and prospects of the world com-
munity.

Closcly connected with these problems is the committee on knowledge,
which covers research, instruction, and public information.

The commitiee on regions will ¢xplore the policy priorities by which
regional changes can both express and strengthen fundamental transforma-
tions on a global scale.

On the basis of our experience thus far it is evident that documents are
most valuable when they arc brought to the locus ol aitention of active or
potentially active participants in world public and civic order. The Academy
will bring 1he documents that emerge from this conference to the attention of
scientific academies, socictics, universities, and other organizations that
possess suflicient awlonomy (in fuct) to sponsor or Lo initiafe reviews and
appraisals of public policy toward wne or more sectors of the cuitural, bio-
logical, or physical environment, The overall aim is to srrengthien both public
(official) and civic (private) order in furthering the common interests of man.

A second post-Conference imitialive is closely related to the first. The
documents will provide guidance to those who are in a position 1o direct the
focus ol atteation of the gencral public, as well as of official agencics. It is
clear that perspectives are most immediately aflected by what comes to the
focus of attention. Il the world community is to acquirc a4 more coherent
picture of the past, present, and luture of man, and also to perceive the
alternalives open for common action, coherent images must be made avail-
ablc at the focus of world attention. The proposed strategy is to approach
potential sponsors with the idea of initiating or adapting conceplions sucl as a
social planetarivm fo the cultivation of world perspecrives,

AFFECTING WORLD POLICY: STRENGTHENING CivIiC
INITIATIVE, REVIEW, AND APPRAISAL

We first consider Lhe objective of aflecting public policy by strengthening
civic initiative, review, and appraisal, particularly by private scientific and
professional associations, Experience demonstrates the danger of allowing
the leviathan of power to swallow socicty, or, reversely, of permitting
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privatc monopolists or anarchistic forces to paralyze public order. Menaec-
ing imbalances between government and sociely arc not invariably assaci-
ated with either socialistic or liberal-cupitalistic structures. Socialist states
can be democratic or oligarchic, and liberal commonwealths vary (rom
democracy through monopalistic oligarchy 1o 1emporary anarchy. The
Academy's purposc is to cultivate comtimiing self-appraisal and correction
throughont the world community, A sell-correcting pracess is most likcly to
succeed when it proceeds in two relatively independent paraliel channels.
The probability that a public order can stay “honest” is improved when
‘the civic order is well-informed and active. Therelore, a major aim of the
Academy is to encourage scientific and professional associalions to con-
tribute to the world decision process by performing the civic function of
reviewing and appraising the adequacy ol public order as il affects environ-
ment and sacicty.

In an informed and comprehensive civie order, scientific and professional
asscciations would regularly issuc reports on public policy in specific sectors,
These reviews would not be *‘onc-shot” performances. On the contrary,
they would become fixturcs on the calendar of these associations. The re-
views would develop altentive constitucncics among governmenl agencies,
mass media of communication, politicul partics and pressure groups, and
other private groups and individuals.

The Workl Acadcmy plans to muitiply Fellows who are interested in
initiatives of the kind implied by the appraisal program. In every jurisdiction
a first step is to survey the current state of plunning and appraisal, with special
reference lo the role of scientific and professional associations.

A glance at the topical organization of the 1970 Conflerence (somewhat
modified) provides an abbreviated map of the potential scope of appraisal.
Ovur concern is with the impact ol public policy on the physical, biological
and cultural environment.

{. Earth and Space
Space
Air
Climate and weather
Water
Seabed
Earthquakes
Fossil encrgy
Nuclear and other cnergy
Minerals and metals

I, Life

Marine life

Food plants

Forests and timber processing

Land animals

Special regions (polar, deserts, marshes and
estuaries, rain [orests)
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Il Man and Culture

Population
Human genetics
Family

Heallh
Education
Communication
Wealth

Arts

Sciences
Respect
Government, law, politics
Morals, religion
Ecology

Even a cursory cxamination of the warld community shows how various
arc the institutions and the circumstances of the scientific and professional
groups.

In some countries the scientific und prolessional saocictics are so tightly
interwoven with the policy processes of governmental organjzations that
they are not sufficiently detached to sponsor reports of the kind we arc
discussing. Elscwhere the ties arc less with oflicial organizations than with
private monopolistic structures. In any case the "“free professions” are not,
in lacl, independent cnough to engage in genwine acts of appraisal.

Sometimes the scientists and professionals are polarized into “establish-
ment™ and “‘antiestablishment’’ camps, so that no tradition has evolved of
eflcctive independence on the part of at least some specialists. 1n some
nations currcnt circumstances may be faverable 1o the emergence of a more
independent civic order in which scientists and professionals play a dynamic
role.

We arc well-acquainted with some polities whose private and semiprivate
academics and societies have a recard of occasional participation in recom-
mending or appraising public policy. They may be willing to recognize the
opportunities and dangers of the time and to redouble their efforis in these
directions.

In countrics where the scientific and prolessional establishment is short
handed and is heavily engaged in official nation-building activities, it may
scem premature (even dangerous) for initiatives of the kind outlined here
10 be taken, Perhaps it is more uscful to develop informal institutions de-
signed to encourage unollicial and official discussion of basic aims and
achievements. In one Southeast Asian country, lor example, a university
prolessor who is also a key official in the national planning agency sponsors
a regular private gathering once a month that provides a unique [orum
of this kind. Eventually the institutional evolution of the country may jus-
tily more elaborate arrangemcents,

In recent times we have witnessed the rapid growth of ofticial and private
agencies that give prominence (o one or another feature of the deciston
process. “'Future” socicties are a case in point. The “projection” of coming
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developments is one of the five problem-solving tasks mentioned above (the
others: goals, trends, conditions, alternatives), The Academy’s initiative
may very well induce some “future” organizations to broaden their scope to
include more [eatures of the policy process.

Another contemporary trend among instructional and research institu-
tions is to reach beyond traditional limits by giving sysiematic cncourage-
ment 10 “policy analysis” or “‘the policy sciences,” This is cspecialiy ap-
parent in scientific and professional training, One manilestation of change
is the widening scope of management programs in schools of public ad-
ministration, public health, business, law, cngineering, agriculture, archi-
tecture and planning, education (and so on). No doubt the Academy’s
initiative will stimulate and help 1o justify these programs.

Concern with public policy is also evidenced by new centers intended to
assist the formation of professionally competent persons in **policy analy-
sis” or “policy sciences.” The emerging field goes beyond training in par-
ticular managerial skills to include critical examination of the factors in the
context of policy that affect success or failure,

These devclopments once more raise the question when a skill group
justifiably achieves recognition as a prolcssion. The capacity to serve clienrs
is not the solc test, whether we look at the ol professions, such as medicine
and law, or think of more recent candidates, It is neccssary to add capa-
bility in evalwating an aggregaie process and in the clarification of conumon
interests. Physicians are cxpected to concern themselves with communily as
well as individual health, and lawyers are expected to consider the com-
munity level of justice in addition 1o ihe interests of particular clients. This
criterion applics 1o all knowledgeable groups in the several realms of the
physical, biological, and cultural environment.

It is helpful to provide initial guidelines [or reviewers and appraisers of
public policy. Appraisals differ in several ways from a standard summary of
a preciscly defined feld. Reviews often deal with scctors of the environment
toward which public policics are incompletely formulated. Goals and prin-
ciples may be somewhat obscurc, contradictory or confused; legal prescrip-
tions and procedures may be missing or inept; organizational structurcs
may be in Nux; technologies may bc underdeveloped, obsolescent, or in
debate; public supporl may be ineflectively mobilized. Inclusive and satis-
factorily tested information may be unavailable.

In a word, while a grea deal of information is at hand, the links belween
knowledge and action are somewhat tenuous. The margin of uncertainty is
wider than a scientist is accustomed to, and in such circumstances he may
feel uncomfortable aboul using his judgment. Nevertheless, it is because a
disciplined judgment can assist in the formation of working programs and
in estimaling success or failure, that the knowledgeable citizen is under a
maral obligation to contribute what he can—basad on his special knowledge
—ro coping with the common problems ol the community,

Policy planning or appraisal faces an individual or a committee with
complex intellectual tasks. The following questions have becn used to
initiate the work of some panels. Suggested improvements are invited.
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a. Goals of public policy. What are the obiectives of public policy toward
that portion of the environment with which the Panel is concerned? When
were these goals formulated? What form was used (i.e., were they part of
treatises, statutes, ordinances, administrative regulations, etc.)?

b. Criteria of public policy. What criteria are relevant to the problem of
reviewing the adequacy of policy lormulation and performance? What
critcria have already been recognized by public authoritics as pertinent? For
instance, consider the clarity and comprehensiveness of public policy. How
clearly are objectives specificd in referencc to use, conservation, waste,
pollution, and the distribution of burden and bencfit? Are the lines of re-
sponsibie authority precisc or vague?

c. Positive and negative achievement. Have the technologies applied or
encouraged been the most adequate? Have organizational structures acted
in [ull cognizance of 1heir responsibilitics and have they been provided with
the legal authority and the monetary and other assets required to operate
eflcetively? Have the relevant authoritics actively mobilized the public and
group interests necessuary to initiate and support what needs doing?

d. Optinum proposals. Each Panel is encouraged to indicate and assess
possible alternatives in technological, organizational, legal, and support-
mobilizing terms. Allention is dirccted to the assigning of priorities to com-
ponent objectives and strategies.

Whatever the jurisdiction with which a Review Panel is chieflly concerned,
the Panel 15 reminded to take account of policy formation in the largest in-
ternational arcna. Reviews and appraisals are needed at every level—
naticnal, transnational, and subnational. The latter includes provinces,
districts, and metropolitan and rural contexts. Scientific and professional
societies are uliimately involved in all. Parallel appraisals can be developed
until they provide increastngly satisfactory samples of world trends and
conditions and of the impacts attributable to policies that were either
initiated by the scicntific community or by others.

Since reports arc directed to a larger and morc diversified audience than
a purely technical group, it is advisable 1o kecp the reports short and, when
leasible, to intensily their effect by employing multimedia technique, These
requirements do not rule out technical appendices or impede the cooperative
development of systems of data gathering, processing, storing, and re-
trieval. Through coming years they can be expected to become more com-
plete, precise, and dependabilc.

As scientific and professional societies gain experience and cxpertness
they will be able 1o carry their preparatory work to whatever level of minute-
ness scems rewarding. A critical issue is whether the data at the disposal of
associations in the civic order will be substantially identical with what is
availuble to the government. In view ol security and privacy considerations,
it is agreed that some limits are properly imposed on the access of private
individuals and organizations to government information and on the access
of ollicials and official agencies to civic organizations and individuals.

A Turther point concerns collaborators. Previous references may seem (o
imply that specialists should work solely with fcllow professionals, officials,
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and leaders. In countries where popular institutions are well-rooted, it is
important to maintain the strength of the total system of public and civic
order by involving professionals with their neighbors in community action.

MOBILIZING WORLD ATTENTION: THE SocraL
PLANETARIUM AND OTHER TECHINIQUES

Wwe mentioned a second strategy of Academy action in the post-Con-
ference period. It is intended to reach those who have access to the focus ol
attention of large audiences in the world community,

The spectacular expansion of all media of communication has accelerated
the tempo and direction of world history. To assert that history has ac-
celerated is (o imply that what would have happened later has happened
gooner and that changes in timing influence substaniive developments.
World attention zones have outrun other zones, notably those of travel,
trade, and technology, and also of opinion, sentiment, and organization.

The communications revolution was cxpected to contribute to the rapid
consolidation of world public order, Growth has been much less rapid than
predicted. Fragmentation has counterbulanced unification. National and
anticolonial identitics have multiplied. The universal aspirations of the
Marxist world have been moderated by proliferating national socialisms,
Racism cuts across a potential identification with man. Even the media of
mass communication are absorbed by parochial news and commentary.

From its inception the Academy has emphasized the importance of dis-
seminating a sufficiently common map ol socicty and environment to foster
the continuing discovery of common interests, the innovation of institutions
designed to realize these inierests, and the culiivation of sclf-correcting
policics of change,

We allirm that it is possible for scicntific and professional organizations
to strengthen the forces that work aguainst fragmemation on behalf of co-
herent presentations at the focus of atienrion,

Specialists on communication are hopeful, if not confident, that com-
paratively new methods can be used to correct the fragmented impact of
the mass media without turning to glabal dictatorship.

Among corrective devices is the planetarium technique. Tn the last cen-
tury the planctarium was introduced as a means of popular education in
astronomy. It provides a scll-orienting experience, an exposure by means of
which the individual cgo can be brought to perceive himsell in the contexi
ol the whole. The presentations display the past of the Heavens and the
Earth and preview the future, including in recent ycars such policy goals and
alternatives as the arrangement of arlificial satellites and the control of
pollution.

The social planetarium does not require a machine, 1t calls for a technique
that creates a coherent experience of society that is cquivalent to the ex-
pericnce of nature,

The Academy’s proposal will be directed to colleagues in acadecmies and
professional associations, The suggestion is that cach organization take the
initiatives necessary (o apply the social planetarium procedurc at all terri-
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torial levels and among all pluralistic groups. Whether the technique is
adapted to an cphemeral broadeast or a permanent exhibition the purpose
remains the same: /o provide a comprehensi ve, realistic, vivid, and policy.
oriented image of the whole.

Seleclivity is the key. The challenge is to sustain a contextual sense de.
spite the avalanche of detail involved in an inclusive panorama of man’s
past, present, and future. Each committee of this Conference is invited to
offer provisional guidelines to those who will assume eventual responsibility
for outlining in detail the presentations appropriate to each geographical
setting, historical period, social sector, and problem complex. Some initja]
questions:

Goals. What conceptions of life quality and style can be presented in
ways that will be meaningful to world audiences who are in situations that
range from global broadcasts to rclatively permanent local exhibits? Such
documents as the Universal Declaration of Human Rights can be given
tentative, not dogmalic interpretations. They relate to every value-institu-
tion sector of human life (to the shaping and sharing of power, cnlighten-
ment, wealth, well-being, skill, afection, respect, rectitude).

Trends, What are the most available indicators of the key changes that
have occurred in the globe as a whole and its varjous regions? We are con-
cerned with government, law, and politics; the communications revolutions;
the technologies of preducing and distributing wealth; the transformations
in safety, health and comfort; the variety of professional, occupational, and
artistic skills and expressions; the range of institutions for the guidance of
love and loyalty, and other manilestations of affcction; the arrangements for
recognition (respect), including social class and caste; the norms and levels
of responsible conduct (rectitude).

Conditions, Many explanations are offered to account for the changing
directions and intensities of world trends. Given the presence of scientific
and political differences in the world community the problem is to aid
communication and inquiry by presenting the most important versions.

Projections. What luture time periods are the most relevant? (Note the
symbolism of A.D. 2000 and of 20-year gencration thythms.) What range
of “catastrophic” or more sanguine scenarios should be chosen? What are
the recommended sectors and indicators?

Alternatives. In the light of assumptions about priorities what policy
problems should be proposed for universal presentation? How can the cate-
gorics employed at the Conference be adapied (o the purpose {e.g., assump-
tions about quality and style of life, population, resources and technology,
organizational and legal structures, mobilization of support)?

It is to be taken for granted that parochial constraints will maodily social
planetarium content in many situations., Nevertheless it is probable that
enough convergence of view has alrcady occurred to warrant the claim that
much can be done to achieve a widened and deepened map of common
interests and identities in the world community.

The social planetarium program can be launched on a modest scale by
academies, profcssional societies, universities, or other knowledgeable
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; he guidance of local panels (who, among other sources,
::;ﬁ:iegﬂgggs:ionsgand materials from elsewhere) cxhibits can present a
i jon of the whole.
co'li’(;::cs\;f:rizlloglanetarium conception can also be applied on a hl_lgc qnd
highly differentiated scale, rea]igni_ng available museums, galleries, libraries,
hives, gardens, and parks. By giving prominence to r:urrzlant qunds, i‘u‘t‘ure
a;;'ccli(;ns and action priorities we can add a dynamic dlp‘lensmn 1o “the
Eulljure of cxhibition.” It will be feasible to take more effective advantage of
occasional fzirs and exhibits and to mfflke sure that they are planned in ways
that permanently enrich the community. . ) - "
It is important to recognize that the social planeFanum tec nique can <
applied at intev-village levels, as we_ll as at great nauonal,_ m_elropolltan, an
regional centers. World citics are in possession of sopl_usueated resources,
But the planetarium conception challgnges everyone in every locality to
guide his future behavior with an enlightencd and updated image of the
WI}I?I!::- original planetarium was an achicvement of scientists, engineers, and
educators. It will continue to attract and chalienge the most_knmylc@gcablc
components of human society, In addirion, everyone can, in prmmp.lc, be
enlisted to participate in planning the t'utur_e. (““‘Hawaii 2000" is 4 precursor
of the involvement of young and old, rich and poor, professional and
amAat:#L;'.l)d ol knowledge does not need to be a 'world of passivity. 1t can be
a world of cooperation in cxpanding, interpreting, and acting on the basis
of knowledge and judgment.

OTHER ACADEMY PROGRAMS

The two post-Conlerence programs do not exhaust Academy activities.
We have emphasized Appraisals and the Social Planetarium because they
rticularly timely. .
secIrtniEaappropriilc to iomment upon our relationship to the World Uni-
versity movement. For many years the World Academy (WAAS) has been
involved in plans for a World University and has engz_:gcd in explor‘amry
initiatives to this end. We encouraged the Uni.ted Nations to act aflirma-
tively and communicated many specific suggestions to UNITAR an‘d ollher
responsible agencies, On various occasions WAA._S prt?p_ared publ:catfons
in which the objectives and operations of world universities were gxammcd
in some detail. For example, memoranda and booklets were distributed at
the Stockholm Confercence of the Nobel Foundation on ‘*Values and _F_at_:ts
in the Modern World.” There are grounds for believing that those activities
had some influence on the evolution of the plans recently announced by
UNESCO and others. o
The Academy has always conccived of the world university movement _:‘as
too comprehensive to be confined to a single structure. 1t welcomes initia-
tives under official, semi-official, or private auspices and looks forward to
cooperative projects and arrangements among them, )
Another feature of the Academy’s approach to the creation of world
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university structures has been the encouragement of multiple-centers with
distinctive though interconnected functions. The primary nnits in a chain of
centcrs may be umiversity deparuments, schools or instilutes, or government
bureaus or privatc institutes. The essential requisites arc high scientific and
professional quality conjoined with concern for the policy implications of
knowledge. The Academy has taken initiatives for an expanded and selec-
tive program.

Closely related to university centers are the plans for World Academy
Fellows who want to focus on policy questions and would bencfit by inten-
stve exposure o the relevant specialists. The Fellows would sometimes
become involved in (travelfing semingrs that stimulate critical discussion
among diversified groups and institutions.

For questions ol particular importance the Academy has the mechanism
ol a selected World Connnission at its disposal. Of course the Academy will
continue to adapt the Conference 10 its purposes.

Man's PARADOXICAL PREDICAMENT

The preceding pages have deult in such detail with “ways and means”
that it may seem that we have lost interest in examining our conception of
man’s predicament. Without pretending to speak for the Academy as a
whole, it may be worthwhile 1o characterize some of the principal leatures
of the global situalion as these features have been analyzed in many previ-
ous discussions.

The predicament is obvious. If we have macde fantastic progress in know-
ing and managing nature we have made remarkably less progress in knowing
and managing culture. Thousands of qualified scientists have been telling
their fellow men about the perilous significance of nuclear encrgy and bio-
logical knowledge if knowledge is turncd Lo destructive purposes. Nonethe-
less, Lthe peoples of the Earth continue 1o live in a divided and militant world
in which the institutions of public order arc Loo weak to arouse and sustain
confidence in peaceful and benelicient change. The underlying expectation
of viclence and the institution of war continuc to permeate the world com-
munity.

We ask again: How can thesc things be? How docs it happen that man
continues to live in the paradoxical predicament of potential abundance and
threatened disaster?

Consider the institution of war in relation to other institutions in the
world communily as a mutually sustaining system. 1f the war syslem were
not supported by socioeconomic systerns, and il sociceconomic systems
were not supported by the war system, the institution of war would long
since have withered away.

The analysis emphasizes the situation-by-situation struciure of the insti-
tution of war, It aflirms that the individual actors in these situations expect
to be better off, in terms of all their value preferences, by performing the
usual operations than they would be by acting otherwisc. The continuation
of the war pattern, in common with the perpetuation of any mode of be-
havior, is a [unction of the net advantages cxpected to be obtained in spe-
cific circumstances. It does not necessarily signily a favorable overall dis-
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osition toward the institution itself. Nor does it presuppose awarcness
of the connection between many specific situations and the overall nctwork
of war-sustaining institutions. It may be that work in a particular luboratory
is not perceived by the stafl as intimately involved with weapons.

The analysis provides a guide to the cxplanation of two phenomena which
bear directly on our topic: the failurc to abolish war (a) by establishing a
universal system of public order by conquest, or {b} by introducing at lcast
a minimum sysiem of efTective public order by consent.

If we think of world developments in terms of innovation, diffusion, and
restriction, the inference is that innovations designed cither to conquer or
to bring about pcace by consent have hitherto been blocked by the restrictive
forces. We recall the two German initiatives (ol 1914 and 1939); or the
earlier initiative of France {1789). We think, too, of the initiatives at the
end of World War I and World War 11 on behall of the League ol Nations
and the United Nations, Both types of innovation have lailed on a suffi-
ciently grand scale to transform the fundamental perspectives and operating
techniques of world public order.

Elites Trapped in the Political Process

As far as we know, the top figures in China, the Soviet Union, the United
States, France, West Germany, laly, and Japan are disciplined, experienced,
realistic men. They may be “peculiar,” but they are not sick in the clinical
sense of Stalin in his later years. I have no doubt that no martter how meager
or exiensive their training may have been in science or technology, these
leaders are convinced of the catastrophic potential of nuclear weapons in
an anarchic world system. I suggest that ¢ven il they wanted to agree with
their oppositc numbers to establish a new system of cflcclive public order,
they would hold back from taking crucial steps [or fcar of oppaosition in
the arena of internal politics, After all, a powcr relation is 4 two-way afTair.
To ""have™ power is o be empowered. Any rumor that the top lcaders are
planning to put the country in a position where it can be subordinated to a
coalition of [oreign powers on questions of *‘security” or ‘‘basic policy”
continues to slir personal, lactional, party, and governmental branches to
resist, Is it any wonder that a stalesman may decide that political suicide
contributes ncither to his career nor to the fundamental reconstruction to
which he may be personally devoted?

The potitical elites of the globe are trapped by the internal and cxternal
process of power balancing which is fundamental politics.

Scientists and Professionals Trapped by Proximity Preference

Many eminent figures in science, as in scholarship and the arts, have
echoed the many ethical and religious lcaders who have identified with
mankind and urged everyone to recognize the common interests of all, We
think of Einstein, Kant, and galaxies of outstanding persons, None the less
it continues to be possible to ask : Why are all scientists and professionals nol
part of a single corporate body that works for man?

Many factors work against universality. A principle appears to be that
universality of claim and use is frustrated by the parochial locus of innovation,
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Many philosophical, jurisprudential, and theological doctrines invoke unj.
versal symbols of justification. The point of initiation of a doctrine is, of
course, circumscribed in time and place, In consequence the acceptance of
onc universal claim may be restricred by invoking another universal, (For
instance, a scientific generalization is not necessarily without resistance
from the scientific community, nor is the spread of a technological device 3
forcgone conclusion.)

So long as specialized scientists and scholars depend for economic sup-
port, respect, and other value indulgences on natjonal states, 1t can be pre.
dicted that career expediencies, at least, will put the fruits of knowledge at
the disposal of national socicties and hence of national states. Those scien-
tists who cross the boundarics of one power or power coalition with which
they are identified will continue to be tacitly isolated by the middle range
and the rank and file, who arc overwhelmingly dependent on the net value
indulgences afforded them by national settings. Note lurther that for scien.
tists who decide to play political roles national popularity and success wilj
presumably be ar the cost of some international interests or affiliations.
Theinfercnceisthatalthough the world politics of our ¢poch can be plausibly
characterized as marking the emergence of “the permanent revolution of
the modernizing intellectual™—including natural and social scientists—-
the proximate advantages perceived by competing intellectuals maintain
the aggregate structure of world division,

World Identity and the Self-Reference Mechanism

The attentive observer continues to be impressed by the revolutions thar
have transferred the technology of communication. The revolutions have
diminished the intensity of devotion 1o /ocal identities. The beneficiaries
have usually been the more inciusive images of national identity, These
images have, however, stopped short of universaliry, Communication has
not, as yet, generated a deep sense of identity with mankind and with insti-
tutions that explore and express common intcrests.

To some extent this is to be attributed to a puttern of response that is not
al first premeditated but which is quickly cxploited in 2 divided world, The
“'sell-refercnce mechanism” is the most economical means by which an
individual familiarizes himsell with a4 new environment and enlarges the
scope of his own identity. Witness how visitors to a new town or country
incessantly compare it with Lheir home town or native land. The role of the
self-refercnce cflect is heightened in the world arena by the deliberate strate-
gies of official and unofficial controllers of education and mass media, Huge
states that arc well advanced in voluntary modernization {(e.g., Great
Britain, France, Western Germany and the United States), although culti-
vating many forcign conlacts, are largely self-absorbed; internal news refer-
ences multiply more rapidly than references 1o foreign nations, and espe-
cially to forcign perspectives. Giant states that engage in forced moderniza-
tion {c.g., the Soviet Union and Red China) are especially nationalistic,
anti-local, and anti-international.

The significance of Lhe sell-refercnce efiect and the monopoly of attention
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id to national events is underlined if we think of the negative Iesponses
& ar when proposals are made for the purpose ol weakening its
!hﬂt 3PPFeor instance: give a world communications conunission access Lo all
u:n_paCL of the globe for at least an hour a day of news and comment (and
cmi?:nssmall receiving sets available to all); put in the hands of a waorld board
- ducation at least a day of school time during elementary common and
o dary years; arrange for each child 10 spend at least a year abrqad
secofl'::rabsl(y in th,e territory of a political rival) before adolescence; provide
e(-g::i young person between adolescepce and young adull_l{{‘)ol;:l ;Ll;asr
nother year ubroad; break up the national power m(_)nopolu,_b y 'n.: ing
‘; jani powers into small powers and consoliduling an intcrnational
:):-egaflization strong enough to maintain at least minimum public order and
to allow the movement of persons and goods.

Parochial ldeology: Partial Rejection and Partial Incorporation

Clues to the preservation of the divided and mil_itant structure of w(‘)rld
affairs are provided by mechanisms 1ha_1 may u_lso rise to LI_]L' level of stratc-
gies. One is partial incorporation of an idcological lnn_cavatlon. The (Ftllt“i']r_ l]f
partial rejection of a new pattern. The symbql-systcm T.the name o :Jv ];:1
power was scized in revolutionary France njcludcc.l life, hberl.y and the
pursuit of happiness.” Thesc themes were rejecied in whele or in p-art by
ruling elites in and outside of Europe. Concurrt?ntly some .ehles were able to
maintain or to win new support at home by incorporating some of Lhese

ines intc an established ideology. ) .
doir;::lisallel process was exemplified in the responsc of outside elites to
the challenge of the new symbol structure in 1!1c name ol? wh]_ch the R_ussmn
Revolution of 1917 was conducted, I’arual_ incorporation is sometimes a
deliberatc stralegy, as in the case of the N_az_ls in Germany wl‘m. were a felf-
proclaimed party of “workers” and "socmllsls__” By emphas:z:pg the na-
tional” identity opposition was mobilized ugainst acknqwleﬂgmg lPe P“,:
macy of the Russian Center of self-styled "wor]d_rcvolugon. Thc' racist
theme was a political inmovation that helped to d:ﬂergnllale l!u:”Nm_s frqlin‘
the Marxists. Similarly the Marxist emphasis on ‘‘ecomomic” catcgorics
played a role in functionally diﬁeren[ialting Marxist movements fr_om the
“moralism’ and ‘“legalism” of French-influenced political ideologies,

Up to the present the various world revolutionary movements hflve lallen
short ol universalitly as a partial consequence o_f the r_nechamsms th_at
fostered rejection of the political demar_ld_s of the innovating center, while
facilitating the spread of suppori-mobilizing ﬁ:alu_rcs ol I.hl? new 1d.eology.

Symbol manipulation serves as a means of testing the dlr_ecuon'dnd in-
tensity of the predispositions current in the w.o‘rld community ds a fvh.ole
or in any component part. In a divided and militant world arcra _po[dnzfl-
lion is a consequence. Untversalizing and paroc‘hmllzm‘g _lcndcncn:s are _u';
Auctuating balance and imbalance, whether one is examining the territoria
or the pluralistic deployment of individual and co!lccuvc actors, ‘

Ruling elites are trapped in a divided world arcna in part as a consequence
of the faclors that play into the hands of internal opponents who are ablc to
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utilize the predispositions available us expressions of the self-reference effect
and of the mechanisms of partial incorporation and rejection. The mecha-
nisms relerred to are not limited to the ideological features of a particnjar
pattern. Every other element may become a target of partial incorporation
or rejection. The operational practices of **Bolshevism® went much further
than words and attitudes; and they, too, were sclectively responded to by
the political environment.

These symbolic processes interpose barriers to the completion ol an in-
clusive world public order by conscnt. The tendencies toward universalizing
the practice of participation in the shaping and sharing of valucs are being
beld in check.

Although greal centers and subcenters have arisen outside Western
Europe, the control of modern values and institutions is geographically un-
balanced and promises to remain so, owing in part to the cumulatjve advan-
tage of estublished centers. We note, too, that the established elites of x
traditional society tend to retard (he tempo of innovation and diTusion by
minimum se{f-modification. 1lence the strategy of restriction by partial in-
corporation plays a conspicuous role in perpeluating the imbalances and
the diversities that aid in maintaining a divided and militant world.,

SIMULTANEITY AND NON-SIMULTANEITY: FUTURE PROSPECTS

Implicit in the foregoing analysis is the significance of non-simultaneity
in retarding (he spread of innovations thar comprise or expedite world
public order. Often originating at a single nuclear ceater, there is time lor
all who are identificd with established valucs and institutions to isolate the
domain of the new center by combining against it and to weaken its dis-
tinctive assets by partial incorporaiion of its most value-enhancing features,
The growth of innovative subcenters outside Western Europe has [ailed o
bring about diffusion and unity, partly because comipeling patterns are
“synchronic” rivals.

Il is possible t0 imagine contingencies in which unity could be achieved
by a process predominantly of consent rather than conquest.

For cxample, conceive of simultaneous access to power in many nation
states by publicly supported political movements committed to a universal
public order, whose leaders would immediatcly establish or invite an in-
clusive organization to take over the command of armed forces and to
preserve the peace, and to exercise the taxation und fiscal autherity necessary
to support key common activities,

Such simultaneous action could conccivably follow rejection of the war
system by the aroused youth (and other groups} and their concurrent with-
drawal ol support from independcnt, separatist, nation-centered institutions.
Sudden collective scizures have occurred on a large scale in the past, such as
the Crusades. In the contemporary world, with its vast nerworks of in-
stantaneous communication, quick travel, and rapid transport, it is possible
that the anxieties generated by the arms race, coupled with a gradually
widened self-reference function, may lead to simultancous rejection of the
tnstitutions of war and division, and the prompt diffusion of an authorita-
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tive and controlling system of optimum public order. Sych a development
would provide the support nccessary (o permit power elites to expect more
advantages [rom arresting rather than continuing the war systf:lm.

We do not forget that a unified system of worlq public order is not neces-
sarily a participatory public order. Two contrasting scenarios indicate why
it is important to prox_'ide [or continuing appraisal and planning of changes
in the world community comext:

1. The Oligarchie Model. The power centers of the world arena adhere
to development policies at hor_‘nc and abroad_lhat_depcpd on hlgh_ lcvcls_ of
investment in resource-luxuriant tcchnologics, in this way heightening
commitments to wealth and power. In a world that emphasizes the values
of material wealth and power, the “‘revolution of rising frustrations’ con-
ynues to generate pressure, “from below,” and rom “out there” for the
wider sharing of wealth and power. Provoked by parallel cha]lenges “[rom
below” the oligarchic elites {governmental, industrial, political) come 1o
expect that it is cheaper and less hazardous (o evol.ve toward a unified
transaational oligarchy (Washington, Mpscow, Peking, Tolfyo, for cx-
ample). In striving to consolidate an oll_gnrchic world pu_bhc order [h_c
instruments of communication are used to indocirinate and distract. Chemi-
cal and biological and other coercive means are employed 1o Lest or correct
failures of indoctrination, .

II. The Participatory Model. The demand for sclective development in-
creases the pressure for investment in intermediale, resource-pa_rsimomqus
technology that minimally disrupts the distribution ol population and in-
tensifies demand [or the pluralization ol valoes. Excessive concern \\_'nh
that culminates in expressive acts that are parsimonious in material require-
ments. Levels of frustration are held in check; oligarchies are deprived of
support; the decision process is responsive to persuasive a_lignmenls of §k_ill
and other pluralistic groups; mass media provide auention opportunities
that gencrate and re-edit commeon maps of man’s past, present, and luture
and strengthen a universal and dificrentiated scnse of identity and common
interest.

It is mol ncecessary at present to predict whether the oligarchic or the
participatory model will most closcly harmonize with future events. The
main function of such a made] of the Muture is tess to forete]l events than to
forestall or to expedite their occurrence. .

The **developmental construct’” ol the past and future has undcrlired the
importance of communication in providing the most rapid and comprehen-
sive means of guiding collective action by providing relevant and vivid mes-
sages at the focus of attention of all who participate in the public and civie
order of the World Community. The Academy is un institution primarily in
the civic order that alrcady possesses a partial network of communication
with other individuual and organized actors in the world community of
knowledge, The question is how can we utilize these conncclions most el
fectively to strengthen civic order and especially Lo mobilize coherent con-
ceplions of common interest and identity throughout the world community.
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THE WORKING CRITERIA FOR POLICY SELECTION

Geoffrey Vickers

Litle Mead
Goring-Cu-Thames
Reading RG8 9ED, England

I h:cwc becn asked to prepare a note on the working criteria for polj
?e!ecul?]n. I sturt Fr(_)m a view of the policy-making process which is digerél:?:
Vl}g:‘:’]. at implied in our conference prospectus, so I must first explain thijs
) _l cannot attach reality to ““policy making” except in relation to some “
litical” human system in which policy making is going on. The counnP'o‘
represcnted at this conference are regulated today by complc.x sets of * olle's
cies.” Each of them depends on or is characterized by a host ofinlernalpanld-
external relations, and in each of them governing bodies at national ang
local levels are monitoring some of these relations and trying to maintain
them at levels which are as acceptable as is deemed consistent with othe
dFmands ar}d. with total resources. The standards which define these leveI;
?ef::;;zﬁ.mblluy are the operative standards which express the current policy

Some of these relations are conditions of the society’s survival or of its
growth, Extern_ally, for example, its balance of payments reflects the relation
bet“tcenl whar it .is drawing from beyond its frontiers and what the world
outside 18 accepling from it. Internally its budget surplus or deficit reflects
the _relauon between what it is trying to do and the resources available for
the job. Cows and candle flames, ro less than nation states preserve a form
more e'ndu‘rmg than their substance only by drawing on] the milien and
discarding into it. Their total physical capacity is limited by what they can
thus metabolize, and they perish unless intakes balance outflows, A great
deaI.oI' policy making is directed simply to preserving the intcéritygand
:::r_m?,uance of the system. 1 will call the relevant criteria “‘metabolic eri-

ria.

f\[lled to these are criteria of growth. These suspiciously cancerous crj-
teria have long dominated business and are influential in national govern-
ment (_less so in local government). They arc currently being qualificd even
in business but t.hcy remain important, if only because increased rescurces
are supposed to increasc the scope for iritiative and sometimes really do so

In_sol'ur as any human system acknowledges any purpose other than tc;
survive a_nd to grow, a new ficld of policy making cmerges, regulated b
what 1 will call functional criteria. All our countries anxiousl,y monitor thf:l
level qf unemployment, poverty, health, education, crime, and a host of
other indices, obscrving how fast these are changing and inI what direction
and comparing the state of these relarions with the operative standards
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which define what they “ought to be.” To a much lesser (although in-
creasing) extent they concern themselves with similar indices in other
countries and for the world as a whole, partly because external disasters
may have internal effects and partly through a dawning sense of global
solidarity.

These surveys of the “state of the system” reveal areas of promise and
threat. In areas of promise the achievement of present standards may in-
vite us to raisc them. The more frequent areas of threat show current
gtandards unattained or current attainment threalened by changes in cir-
cumstances and call for different or more intense effort. Since the toral
demand implicit in all these new promises and threats, as in the earlier ones,
is bound to be more than we can meet, choice is still needed to define the
most acceptable new mix of standards which it seems realistic to set.

On any redefinition of-policy the changed set of operative standards will
be related to the old. It will have some continuity, parily because of the
momentum and vested interest (in a good as well as a bad sense) generated
by every ongoing policy, partly because ¢ven in revolutionary times these
standards of the acceptable (which structure the minds of individuals as
well as the policies of governinents) do not change completely overnight.

The changed set of operative standards will also have some discontinutiy
because it is generated by a dialectical process. More attention will probably
be paid to areas which current policies neglected or handled unsuccessfully.
Less attention may be paid to areas which current policies have handled so
success[ully as to abate their urgency. Furthermore, external events, like
the current threat to oil supplics and the worsening terms of trade, may
change the relative importance of different ficlds merely by requiring a
radical relocation of resources to all of them. Thus, the working criteria for
policy selection are a function of the ongoing state of a specific historical
situation. This situation has several aspects. For Western States today, for
example, these include the present state of the world’s physical resources
and equally the present state and policy of other national systems, its own
internal state as expressed in cconomic and other statistics and cqually
the present attitude of its citizens towards the values ¢xpressed in its policies,
and to a host of other values which may not be so expressed but which pro-
foundly influence them.

I realize that our conference is designed to focus on world problems. But
I do not think that our countries can effectively contribute to these problems
except by the internal and cxternal policies which they adopt. These can
only be considered in the context of the country concerned. Marcover, the
impact which they are having now, for good and ill, on the rest of the world
is the fruit of their current policies and invites appraisal in that light. We
start from a highly specific—and highly unstable—historical situation,

If this be a valid summary of the policy-making process, three key ques-
tions arise. How do human systems define the situations which invite con-
trol by policy and changes of policy?. How do they generate the standards
which define what is unacceptable? And how do they cut down the rival
claims of inconsistent standards, so as to conlain them all within the limits
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of available resources? Recent developments have thrown more light op
the first of these questions than on the second or third.

The pattern of promise and threat which alerts attention may be general,
as when a British parliamentary party preparcs an election manifesto or an
American president prepares a *'State of the Union" message, or it may be
specific as when a specific promise or, more usually, threat demands atlen.
tion in its own right, However wide or narrow the initial concern, the frst
step is—or ought to be —to analyze and model the sitvation which gives rise
to it. This usually shows Lhat both the factual situation and the policy issues
involved are wider than they at first appeared.

The clearest example known to me arose out of a very limited, specifie
threat. In 1961 a British minister of transport set up 2 departmental working

party of architects and engineers to siudy thc problem of vehicular conges.

tion in towns. In its report in 1963' the working party observed in eflect
that congested tralfic in towns 1s not a problem but a symptom of the wider
problem that modern towns generate more vehicular traflic than their an-
cient layout can contain. Towns could be so designed that they could accom-
modate more vehicular traffic than they do now. Equally, their activilies
could be so regulated that they generated less vehicular traffic, But towns
and their activities, not roads and tralfic, are the minimal variables which
need to be considered, mercly to understand the problem,

Similarly, success in solving the problem cannot be measured simply in
the abatement of vehicular trallic congestion, Any change made¢ to improve
the state of this variable will affect others that no plaaner can afford to
ignore, notably pedestrian access, safety, parking, amenity, and ‘‘visual
squalor.” Diflerent combinations of these, all imperfect, are to be had at
different prices, but none of the alternatives can be judged simply by its
effect on vehicular traffic.

The lessons for policy makers to be drawn (rom the Buchanan report
can, 1 think, be summarized as follows:

I, Identify the minimum number of variables so interconnected that they
must all be considered in order Lo undersiand the problem and to
cstimarte the probable result of any action or inaction (in other words,
identily the simplest relevant system).

Identify the minimum number of values which cannot be ignored in
deciding what results count as costs or benefits,
3. Idenlily the constraints which limit the policy makers’ powers of inter-
vention including:
constraints imposed by the limitation of the resources at his disposal;
constrainis imposed by the need to prescrve the stability of the sys-
tem so identified; and
constraints imposed by the demands of consisiency with other
current policiecs.
4. ldentify points of diminishing or increasing return in pursuit of alicrna-
tive possible policies,
5. Identify elements of risk and uncertainty, their possible range and
relative importance, and their relalion to various time horizons,
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6. Identily relevant time relations, notably the lead times and fructifying
times ol various possible courses of action, and their relation to the
{jme horizons beyond which crucial elements of risk and uncertainty
defy estimation.

This kind of policy analysis is in my view of great although limited value.
1t will not of itself give one best answer or even any answer to the question
of what the new policy should be. But it will so redefine the situation that
policy makers and their constituents can identify both the lacts and the val-
ues which cannot be ignored when estimating the multiple, disparate, and
conflicting costs and benefits which will flow from any solution. It is, of
course, the Tunction of the planner to minimize these conﬂicts_ and to find
ways ol realizing so far as possible values which at first seem inconsisient.
But choice therc must be. A policy, like any other work of art, depends on
exclusion of whatever is inconsistent with what it is designed to realize.

In calculating cost and benefit, Western minds have been so long accus-
tomed to expressing all in a common money of account that they find it
difficult to understand how the mind compares disparates and weighs im-
ponderables. Because we manifestly do so, the paradox must lie in the way
we choose to express it, Nonetheless, it demands much closer altention, I
will not burden this note with my views on the ways in which areas of
human interaction come to be regarded as regulable by human contrel and
develop and change the operative standards by which this control is regu-
lated (this is manifestly a historical process onwhich 1 have written at length
elsewhere?), nor will I repeat here my views about the ways in which disputes
are resolved between rival criteria fighting for realization in conditions which
make them competitive or conflicting. T will only repeat my conviction that
policy making is not like playing chess. It cannot be reduced to caleulation,
not because (as in chess) the calculations would be too complex, but because
in chess, the rules of the game and the meaning ol success are unalterable
data, while in managing human afTairs at any leve! from the personal to the
planetary, the rules of the game and the nature of success are precisely what
have to be decided.
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INTRODUCTION

Let me first reassure you! I do not intend to bore or puzzle you with an
abstruse discussion of the ¢soteric issucs involved in international monetary
negotiations. 1 cannot avoid saying a lew words first about the substance
of these discussions, bul the bulk of my remarks will center on an at.
tempted explanation of the utter failure of these negotiations, at the present
Juncture, and of my conviction that this will prove to bc only a temporary
phase in an irresistible evolution toward a more rational world monetary
order.

My reasons for choosing this topic are two:

1. Tt is the only one with which T am personally familiar, through 28 YEiUrs

of dircct involvement in proposed reforms, both at the world level and at
the regional level, in Europe, Latin America, Asia, and Alrica.
‘ 2. Itis a field which illustrates the extreme opposites of progress toward
international agreements and institutions, unparalleled in any other field
of international relations, on the one hand, and, on the other, of utter
failure and chaos at this very moment.

PROGRESS

I'shall outline briefly such examples of progress in two areas: worldwide
monetary reform and regional monetary integration.

Warldwide Moretary Reform

The creation of the International Monetary Fund, in 1945, was, of course,
the first and most crucial step ever taken in world history toward the establish-
ment of an agreed world monetary order. Confining myself to the more
recent past, however, 1 would like to point out the truly revolttionary—and
.hopel“ully germinal—reform adopted in 1969, under the aegis of the Fund,
1.e., the creation of a new international monetary instrument, barbarously
f:hristcned **Special Drawing Rights” (or SDR’s for short), but permitting
in eflect the international community to issue a kind of world money de-
signed to supplement, at first, and later to replace gold and the United
States doltar as a means of international payment and reserve accumulation
by the national authorities in charge of more than 100 national mornetary
systems.

This was widely hailed us the first step toward a more rational monetary
order in which the creation of international money would be consciously
planned and implemented by international agreement rather than aban-
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doncg, as in the past, 1o the irrelevant hazards of gold preoduction minus
privatc absorption of gold by industry, the arts, the dentists. the hoarders
and the speculators, and/or the unprediciable balance-of payments deficite
ol a dominant power (primarily Britain unul 1931, and the United Saret
after World War 1I) whose currency—legally, but not necessarily cflectively
convertible into gold metal at a fixed and unchanging pricc—was in Tae
universally used and accepted in international puyments.

Ten years of marathen negotiations on international monetary reform
had indeed clicitad a large imellectual consensus, among the officials as well
as the academics, on the need Lo anchor international monetary payments—
although not, of course, domestic payments within each country’s own
borders—on an international monctary instrument paterned upon the
SDR and issucd to its members by the Tnwernationul Monetary Fund (IMF),

This international money would serve five purposcs:

1. It would be the numéraire”—or unil of account—serving as common
denominator Tor nattonral currencies. The exchange rates of natonal cur-
rencigs into one another would be uniformly declured Lo the Fund, and
readjusted when neeessary, in terms of this common unit (Germany, lor in-
stance, communicated to the TMF, in June of last yeur, a central rawe ol
3.21979 German marks per SDR).

2. It would serve also as an “‘cxchange guarantee’ for all claims and
debts cxpressed in this commeon international unil, and partcularly for the
elaims or dehis accumulated by each country toward the IMF, One could
anticipate that many privale Lransactors would, in the future, wish to protect
themselves against exchange risks by denominating in the same munner a
growing portion of their international lending and borrowing ransactions,
especially in a world in which exchange rales were beconming subject Lo more
and more frequent changes,

3. The IMF money would become the main—il not exclusive—-nieans af
iternational payment and veserve gccumulation lor all national monciary
authorities.

4. The TMF would adjust the creation of this new moncey 10 the require-
menls of non-inflationary growth of the world economy,

5. Finally, the IMF would earmark the lending potential derived by it
from world reserve growth o help finance colfectively agreed objectives,
such as the offscuiting of disrupting movements ol private capital, the ac-
celeration of economic development of the so-called Third World, cte.

Regional Moretary integration

Equally constructive and revolutionary steps were also agreed, and par-
lially implemented. toward ambitious plans lor the merging of obsolete
national moenelary severcigaties on i regional scale, particularly in Western
Europe,

Summit Conferences of Heads of Swate or Governments had repeatedly
committed the countries of an enlurging Ewropean Community to [ull
cconomic and monctary union by the end of the present decade. A Enrapean
Fund for Monetary Cooperation had been set up 1o organize a system of
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multilateral consultations, payments, and credits, aiming to preserve, in the
short run, agreed exchange-rate relationships between member currencies
until jrrevocable cxchange-rate stability within (the Community could bel
reasonably guaranteed and would make possible the ultimate plunge into 3
full merger of national currencies into a single Community currency.

Slower, but significant, progress toward regional monetary integration
wus also under negotiation in other parts of the world, particularly the
COMECON, Central and South America, and even Asia and the Far Eag(
This might lead ir time to a better structured and more decentralized IMF,
enabling it to discharge morc efficiently and realistically the cnormous tasks
placed upon it by the modernization and rationalization of the world
monetary order,

FAILURE OR SETBACK?

The negotiation and implementation of these ambitious and revolutionary
reforms remained, however, an irritatingly dilicult and lime-consuming
process. It was thrown into utter conflusion, both at the worldwide and at
the regional levels, by the utter collapse of the Bretton Woods sysiem.

The unavoidable and long predicted suspension of the dollar convertibil-
ity, on August 15, 1971, removed the keystone of the whole structure, ie.,
the gold-converlible dollar on which it rested, before anything else had been
agreed upon to take its place. We are facing today a rotal collapse of the
international monetary order and of the legal infrastructure on wlhich it
rested. This is, in part at lcast, the result of negotiating techniques and
habits which tend, by their very nature, to minimize rather than maximize
the chance of reaching agreement. Let me comment briefly on these three
points.

The International Monetary Chaos

The exchange rates among 2ll major currencies are now fluctuating widely
—rnot to say ‘‘wildly"—[rom day to day without any agreed limits or mar-
gins on such fluctvations. The main cxception to this generalization is the
preservation of the so-called “'snake” limiting the maximum range of
fluctuation of seven European currencics (the German mark, the Dutch
guilder, the Belgian and the Luxembourg lranc, the Danish and the Nor-
wegian krone, and the Swedish krona) vis-i-vis one another, but not vis-i-
vis other currencies, and particularly the dollar.

This total reversal of the previously agreed framework of fixed, even
though adjustable, exchange rates is applauded today by a number of
officials and academics dogmatically devotled cither to free market forces
or to national sovereignty, or, bizarrely and contradictorily, to both. Ex-
change rales should, in their view, be lelt free to float without any govern-
mental interventions or interference with market lorces or in accordance
with whatever interventions or restrictions are “‘sovercignly” decided by cach
national government, in the light of its current—and ofien ephemeral—nper-
ception of the country’s national interests.

Both of these views are practically untenable, for differcnt reasons.
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Freely floating exchange rates would make sense indeed if their Muctua-
tions on the market merely reflected and offser basic changes in the inter-
pational pattern ol compelitive prices and costs. In practice, however,
these changes arc often dwarl'c_d by the impact of huge :capual movements
prompted by a different cvolution of monctary and credit expansion, inter-
est rates and fiscal policy in the countries concerned or even of bullish or
pearish speculation on anticipated changes in cxchange rates. Private firms
will object strongly, and legitimately in such cases, to an appreciation of
their currency that would subject them to unbearable handicaps in their
competition, in forcign markets as well as at home, with the firms whosc
currency is depreciating in relation to their own. Governments will be forced
to intervenc and would anyway be unwilling themselves to abandon to
market forces and private speculators a policy instrument crucial to their
basic employment and price stability objectives.

This diagnosis is fully confirmed by the way in which [loating rates have
functioned in practice over the last 2 or 3 years, Government interference is
universal, irrespective of the free markel dogmas loudly, but inelfectually,
proclaimed by some lcaders. Central banks buy and sell foreign exchange in
the market to influence exchange rates in whatever direction they see fi,
and/or adopt, intensify, or relax all kinds of cxchange resirictions in order
to discourage or, on the contrary, to clicit larger internaticnal infiows, or
outflows, of capital, depending on the circumstances of the moment.

This free-for-all exercise of ‘‘national sovercignty’ is bound, of course,
to be mutually defeating, More than 100 nationally sovercign countrics—or
even any two of them—cannot possibly succeed simuliancously in forcing
their exchange rates in the desired direction vis-ii-vis one anoiher. Some may
be more successful than others, but all are likely to suffer, as they did in the
1930’s, when the pursuit of incompatible objecuives engulfs them all in
beggar-my-neighbor policies of competitive devaluations and trade or ex-
change restrictions.

An internationally agreed framework is as indispensable 1o permit an
orderly functioning of free market lorces between residents of different
countries as a nationaily agreed (ramework is recognized cverywhere as
indispensable to their functioning within a country’s own borders. The
defection of 4 country as imporlant as the United States from the previously
agreed Bretron Woods framework has spelled the ulier collapse of the sys-
tem and a universal repudiation of the legal commitments embodicd in the
Articles of Agreement of the International Monctary Fund.

The Legal Breakdown

National breaches of these Articles of Agreement by othcr countries had
occurred in the past and multiplied dangerousty in the late 1960°s, partly
as a result of the protracted inability of members to negotiate the long over-
due reform of the dangerously unstable and ultimately unviable gold-ex-
change system centered, since Lhe second World War, on the naticnal cur-
rency of the United States.

Unavoijdable as it had become by then, the unilateral suspension of con-
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vertibility by the United Siates was not only illegal. It deprived the interny.-
tions] monetary system of the keystone —the gold-convertible dollar—ip
which (he Bretion Woods commitments were defined and implemented in
practice by all participating countries.

A loredoomed attempt was made, in December 1971, 1o salvage some.
thing [rom the wreckage through the definition of “‘central raics,” as ap
alternative to par values.” The central rates would be defined with refer.
ence 10 #n inconvertible paper-dollar, divorced from gold, and cxchange
rates would be allowed to Nuctuate vp Lo 4.5 percent around these central
rates, rather than the 2 percent prescribed by the Articles of Agreement,
These two fundamental modifications ol the Agreement should hormally
have required the approval of three-fifths of the Fund’s members, having
four-fifths of the total voling power. They were decided, in fact, by 10 mem.
bers only {out of about 120} and promptly promulgated—the same day—by
the Executive Directors. The Fund, moreover, accepted successively two
changes in the “par value” of the dollar itself, with respect to gold and
SDR’, while closing its eyes 1o the lact that the dollar would remain incon-
vertible into either. Nearly all major countries have now ‘‘informed” the
Fund that they no longer intervene in the exchange market Lo mainiain
fluctuations within any agreed margins around *'par values” or ‘“‘central
rates,” no matter whether defined in terms of gold, the dollar, or the SDR.

The Negotiating fmpusse

The marathon negotiations of international monetary reforms. launched
10 years ago, are totally stalled, and prospects [or any comprehensive agree-
ment postponed for scveral years, at least, in spite of the urgency repeatedly
proclaimed by the negotiators themselves.

Unavoidable clashes of national intcrests account only in part lor this
dismal record of unconscionable delays, As, or more, imporntant, are the
inherent defects of negotialing techniques and habils that make it unneces-
sarily diflicult to reach concrete agreements, even on points thal have rallied
a large intellectuat consensus among all (he partics concerned. A keen aware-
ness of these shortcomings. and possible remedics, might well praove as cssen-
tizl at this stage to Lhe success of Turure negotiations—in this field and in
others—as the intellectual exploration of the issues under debate,

The following remarks summarize a few ol the lessons that T would derive
(rom my 28 years' invelvement in worldwide and regional monetary reform.

1. First and Foremast. is the [zet that continued failure 1o agree may be
far more damaging (o the pational interest of every participating country
than the partial compromises needed to reach agreement.

[ was reading recenily a brilliant paper by a (ormer student ol mine, now
Assaciate Professor at the University of Chicago,! designed Lo explore
whether the Unijled States national interest would be served by participating
in reform, and particularly to determine which types of reform we should
propose or support. One of the key considerations in this respect would
require us to “‘decide whether the United Staies is more likely 1o be in pay-
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ments deficit or surplus,” {p. 12) and one of the conclusions that “the U. 8.
jnterest 18 served by an increase in its ability to devalue the dollar” (p. 21),

Realistic as this approach may be as a description of prevailing negotiat-
ing procedures, it scems to me to ba'e a most obvious prescription for ensuring
the failure of international negotiations and for perpetvaling a monetary
chaos profoundly detrimeptal to the national interests of the United States
as well as of other countries.

The types of agreement that will appear to serve best the temporary inter-
ests of countries in deficit will obviously be the reverse of those favored by,
and acceptable to, countries in surplus. Since the deficits of some are
matched by the surpluses of others, agreement will clearly be impossible as
long &s such a criterion is adhered to by all the negotiators. It calls to mind
the time-hallowed maxim that one should negotiate only from 2 position
of relative strength, thus advising the countries deeming themselves to be in
a position of relative weakness to leave the negotiating table!

It is, moreover, a well established fact that countries, or rather their
ephemeral governments, are prone to misjudge the long-term interests of
their people, to delermine them on the basis of totally unwarranted extrapo-
lations of current, but reversible, trends, or even to subordinate them to
blatantly selfish electoral considerations. The temptation to bend to passing
fads and private lobbies is often irresistible [or our so-called 'leaders.” As
a French saying goes: “I am their leader; therefore, 1 must follow them!”

An illuminating and generally recognized—ex post—example of such
misinterpretation of national interests is the rejection, at the end of the war,
of the Keynes plan by the American officialdom in favor of the White plan,
We were then in surplus and apparently expected such surpluses to last
forever, or for a very long time indeed. We refused, therefore, to fend money,
and accumulate monetary reserves, through an International Monetary
Fund or Clearing Union, and were led instead to giving away for good,
under the Marshall plan, billions of dollars that we would otherwise have
accumulated as “monetary reserves” and found invalvable, indeed, for the
financing of the huge deficits which we encurred for more than 20 years,
beginning in 1950.

Examples could be multiplied of “national nepotiating positions” that
blocked agreement at one point, only to be totally reversed within a few
years or even months. We adamantly opposed as ““utopian” and potentially
disastrous, in September 1962, the proposal for the creation of a new kind of
international reserve asset to supplement—or replace—pgold and national
currency balances (primarily dollars). We were soon, however, to bacome
the major proponent of such a new reserve asset, but agreement was delayed
by our initial insistence on a worldwide IMF solution, while the French and
the other countries of the European Community insisted on a “Composite
Reserve Unit” (CRU, for short) created and managed by only a restricted
group of countries with a strong sense of financial responsibility. As the
debate dragged on, the French and their European partners switched from
their CRU proposal to the IMF solution, while we switched ourselves from
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the IMF solution Lo the CRU solution. These various flip-llops delayed
until 1967 an agrecment that might otherwise have been reached much
earlier.

Another example of the ephemeral interprelation—or “‘misinterprera-
tion”’?—of national interests in the negotiation of international monctary
reform is our former commitment to “stable” exchange rates and (o 1he
intangibility of the 835 an ounce gold price, which have both becn reverseq
in our recent advocacy of two successive increases in the gold price and of
prompt readjustments, or even full Mexibility, ol exchange rates,

In bricf, the very possibility of reaching agreements among still legally
“‘sovereign countries” demands that emphasis be placed, first and foremost,
on the convergent long-term interests ol all participants in a workable sys.
tem, fair and acceptable to all of them, rather than on ephemeral interpreta-
tions—or misinterpretations— ol incvitably conflicting short-term national
positions and interests. The lailure to reach agreement in time has Lriggered
all too often, and particularly in the last 4 years, a cumulative process
escaping national, as well as international, conirol, and lar more detrimental
to cach and every parlicipating country than the concessions it might have
had 1o accept in order to make agreement possible.

2. A sceond general observation derived from my experience with the
IMF, the Organization for European Economic Cooperation (OEEC),
European Payments Union (EPU), the United Nations Economic Commis-
sions for Europe (ECE), Latin Amcrica {ECLA or CEPAL) and Asia and
the Far East (ECAFE), and with the European Communities (E.C.) relates
1o the respective role of national and international civil servants in the
negolialing process.

A strong Secretarial of infernational civil servants is, of course, eminenily
uselul and neeessary for the conduct of basic research and the performance
of various ancillary services: meeting rooms, interpretations and translation,
distribution of documents, cte. In the end, however, politicul decisions have
to be made by national politicians, highly dependent on the advice they
receive from the national civil servants closest Lo, and trusted by, them.

The OEEC had developed, in this respect, a technigue ol operations Lhat
functioned with amazing success over a long period of years. Each couniry
maintained in Paris a delegation of national civil servants, in daily contact
with onc another and with the OEEC Secretariat. They met i various tech-
nical committees to debate all issues on which joint action was proposed,
reported to their principzls at home, made recommendations to and re-
ceived instructions from them on the positions they would advocale in these
committees. The Ministers themselves would meet in Paris, at [requent
intervals, 1o adopt formally the decisions on which agreement hud been
reached and to iron out the necessary compromises on the issues on which
the technical committees had been unable 10 reach agreement.

The responsibility of the national civil servants stationed in Paris was not
only to carry out [aithfully the instructions received [rom their home oflice,
but also to argue with it to have such instructions modified in time, when
necessary, to save their Minister the cmbarrassment of finding himsell'in a
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minority in these Ministerial debates. Continuous personal contacts in Paris
fostered a gradual interpenetration of the national civil services with one
another and with the international Secretariat of the OEEC, rather than a
rivalry between the former and the latter. It also contributed immensely to
the improvement of the statistical and analytical expertise and output of the
national bureaucracies, through a process of mutual learning. The produc-
tion of a yearly report, subject to unanimous approval by the Ministers, and
carrying adequate and comparable documentation from all member
countries, was particularly useful inthis respect. The compromises involved
in obtaining such unanimous approval made it a far more tepid document
for the readers than the concurrent anaual report produced by the Economic
Commission for Europe under the sole responsibility of its General Secre-
tary. What was important, however, was the educational process imposed
upon the national bureaucracies by the production of such a report, rather
than its academic quality for the outside readers.

Current negotiations on international monetary reform in the IMF and
the Committee of XX are now contemplating administrative reforms of the
IMF structures aiming at a similar inferpenerration of natjonal policy deci-
sions, at the highest as well as at the intermediate levels, as contrasted Lo the
more modest role that can be realistically assigned at this stage to the inter-
national staff of the Fund.

3. One of the major handicaps to be surmounted is the excessive secrecy
that usually surrounds the national decision-making process itself until
final agreement has been reached among all the national agencies involved
in this process. Once made, the decision becomes very difficult to reverse,
or modily, as it often must be to reach international agreement.

A hopeful start was made, in the early days of thec Kennedy Administra-
tion, to discuss in the OEEC, in the early days of this process, issues still
under debate in the United States Administration itself, so as 1o maximize
the international information needed to reach intclligent decisions, accepta-
ble to other countries. A similar Lechnique had already been used, most
successfully, by the Managing Board of the European Payments Union. It
was not unusual for a member of the Board to invite his colleagues Lo ex-
press more bluntly and forcefully their objections to a proposed national
decision still under debate, so as to be able to report to his own Government
the unfavorable reacticns—and damaging retaliation—which it might elicit
from other countries if their views were not taken into account.

This could be extremely effective, as, contrary Lo a naive, but wide-spread
misconception, so-called ““national positions” arc by no means monolithic,
They often entail as bitter inner fighting and compromises between various
Ministries and vested interest groups within each country, as the open
clashes of proclaimed “national interests” that emerge in intcrnational
negotiations, The process ol national decision-making is by no means im-
mune from the difficulties which iniernational decision-making has to con-
front. The basic similarities between the two processes are worth stressing,
particularly since the first and most advanced one (the national) may be of
some predictive value for the latter (the international). The main difference
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between the two is thut the latter is usually based on ad hoc discussiong
subordinating decisions to the agrecment of all participating countrics
while the former sets up “‘authorities,” with specific procedural, voting rule,s,
and in which an individual, or a Cabinct of Ministers, or, as a [ast resor, a
national election, car theorctically arbitrate in the end obdurate contrg.
versies between subordinate authorities. In practice, however, every effort jg
made to reach an acceptable consensus without having to invoke the arbitra.-
tion of an overburdened President, a Cabinet erisis, or a national clection
whose outcome may often, in any case, remain ambiguous. The adamant
opposition of minority groups may, in facl, paralyze action at the nationa]
level as effectively as a lack of unanimity may paralyze it at the interna-
tionai level.

The European Communities are still in the process of switching gradually
from Lhe international to the supranational method of policy-making deci-
siens, but they have been very wary of making [ull use of the voting proce-
dures authorized by the Rome Treaty to impose a majority decision upon a
member country obdurately opposed to it. The same has long been true of
the IMF Exccutive Board. Effective progress toward a merger of national
sovereignties into the acceptance of supranational decisions becomes possi-
ble only as the national leaders, bureaucracies, and public opinion of Lhe
participating countrics have lcarned from previous ad hoc negotiations that
the advantages ol joint action far outweigh the disudvantages that are at all
likely to be imposed upon them in practice by their pariners.

What | have dubbed above the gradual “‘interpenetration’ of national
administrations in the collective decision-making process is as essential in
this respect as the setting up of a rival “supranational” body of interna-
tional civil servants.

4. My fourth observation is the role that independent experis may play,
at times, in exploring issues that official negotiators are unable to raise and
debate as candidly and objectively, because ol their official responsibilities
and of the presumed ‘“‘national interests"” of the countrics they represent.

The Hearings of various Committees of the United States Congress, par-
ticularly the Joint Economic Committee, have provided many ol them,
foreigners as well as citizens, a most valuable forum in this respect. Com-
mittees of so-called **wisc men,"" of recognized international prestige, have
also been appointed at limes to help clarify major policy issues facing some
international institution or negotiation,

Conlerences and round tables of governmental, academic, and business
experts have muitiplied in recent years to debate the problem of interna-
tional monetary reform, Many of them have helped bring out new insights
and stimulate communication among a growing number of interested
people. Only a few have been specifically aimed at disentangling from the
welter of individual views those on which a consensus could be reached
between the participants and have, therefore, a betier chance of inAuencing

* Note, however, that weighted voting is largely the rule, already, in some international
organizatigns, such as the IMF and the European Community.
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the officials and negotiators. I wish that such an objective could be pursued

" more often in the future by the organizers of such conlerences.

5. My last observation will be direcicd at my fellow economists, espe-
cially thosc in academic, rather than governmental or business life. They
exercise, in the long run, a considerable inlluence on public opinion and on
the officials whose election, or re-election, depends upon it. All Loo often,
however, they lend 1o become good lorceaslers—or cven psychiatrists—
rather than good advisers. They center their advice on what they gucss the
politicians will accept and take as their premise that politics is the “art of the
possible.” A disastrous example of this wendency, at the present juncture,
is the resignation of many to the incvitability ol huge and permanent rates
ofinflation, and the recommendation thal we lcarn to live with them through
various systems of indexation and so-called “‘monetary corrcctives' i la
Brazilian. Politics is nol only the “'art of the possible.” It is also the art of
making possible tomorrow, through better public cducation and Icadership,
what is still impossible loday. Economists abdicate their true profession
when they mute their *frst-best” advice as irrelevant and useless today and
resign themselves to offering only their sccond or third-best advice as the
only one likely to be promptly followed in practice.

CONCLUSION

Two pervasive trends have characterized the past evolution of the inter-
national monetary system and will continue Lo dominate it in the future.

The first is only a special aspect of the much broader and pervasive trend
that marks the cvolution of mankind: the constant striving of man to con-
trol his physical envirenment, rather than be controlled by iL. In the monc-
tary ficld, this trend expresses itsclf in the gradual displacement ol com-
modity moneys {such as gold and silver} by man-made and man-controlled
money (paper currency and bank deposits). Completed long ago in the
national field, the samc process is already lar advanced in the international
field, in which the bulk of international monetary reserves is ne longer gold,
but paper reserves: primarily United States dollars since the cnd of the
last war.

The most promising path for the future is the onc summarized under
‘‘Progress” above, and on which a large consensus had finally emerged afler
10 years of protracled debates and negotiations, The international monetary
system should be unchored on a truly internuational reserve asset, rather than
on gold or any national currency, be it the once mighty dollar.

The second characteristic ol all previous national as well as international
monetary reform, however, is that they have only rarely been the result of
conscious planning by any national or international authorities. Changes
are initialed spontaneously, and largely unconsciously, by the activilics of
individual traders, business frms, banks, cic., and are for a long time unper-
ceived by government officials and even academic writers. Official interven-
tions in this evolulionary process come only belatedly, and most often only
under the irrcsistible pressure of long smouldering crises. And the actual
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results of such interventions are, on many occasions, totally different from
their aims and intentions,

To quote only one example, the official debate on international monetary
refarm was launched, in 1963, with repeated assertions that two basjc
features of the past system were unanimously agreed as unchangeable apg
as the *‘foundation for present and future arrangements.” They were “fixed
exchange rates” and Lhe established price of gold, i.e., $35 per ounce. The
two major changes that have effectively turned the previous system unside
down are, of course, the exact opposite of (hese official lorceasts and pre-
scriptions: the daily fAoating of exchange rates and the gyrations of gold
prices, tolally unrelated to any of the “official” prices of $35, $38, and
$42.22 successivety proclaimed since then, but at which nobody is willing to
sell, and thereflore nobody is able to buy gold ioday.

Let me conclude, however, on a less somber note. The present crisis will
not reverse forever the irresistible trend of world history toward a mare
rational international monetary order designed and managed to serve the
needs of the world economy rather than to finance gold production or the
unpredictable deficits of any ‘‘reserve-center” country or countries. What
is most needed at this stage is an agonizing reappraisal and reoricntation
of the negotiating techniques that have led us to the present impasse. The
stress should be placed on modest, but urgent first steps on which concrete
agreements can be reached and implemented quickly, rather than on com.
preheasive and ideal blueprinis whose negotiation and implemeniation
would stiil drag on for many months or years.

This is precisely the line of action now advocated by the new Managing
Director of the IMF, Dr, Wiueveen, and endorsed at the last Ministerial
meeting of the Commitice of XX in Rome. 1t offers, at least, a slight hope
that we may soon resume our march forward, rather than backward, on the
long road of international monetary reconstruction. The intcllectual consen-
sus alrcady rcached on the direction to be foliowed should be sufficient to
rally agreement on the first steps to be taken, rather than wait untii its
further meanders have heen Tully charted.
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THE QUESTION OF ECONOMIC GROWTH IN A FINITE WORLD

John Maddox

Maddax Editorial Limited
London EC4Y, OIS, England

The first thing to ask is whether the question in the title is meaningful.
The central issue is of course one that has been raised by several writers in
the past few years and perhaps less conspicuously by the MIT study group
under Professor Dennis Meadows whose book The Limits to Growth has
been widely accepted by those who consider that the study is sufficiently
accurate Lo be a useful represcntation of the real world, as a demonstration
that the finite character of the real world means that continued economic

owth is impossible. As will emerge, I disagree not merely with the way in
which that study was carried out but I also consider the chief conclusion to
be valid. My position is that the constraints on social change, of which
economic growth is a part, are in principle no different now from what they
have been in the past and that the most serious consiraints stem not from
the fAniteness of raw materials or other natural resources such as land but
from the difficulty of eflecting social transformations whose desirability is
beyond dispute. But I do of course apree that several important contempo-
rary problems—population growth, for example—present themselves in
the puise of problems of physical scarcity.

Some preliminary points may help to show that 1 am not seeking to dis-
miss the question but rather to answer it in what I think is a more useful
way than that, for example, of Mcadows.

First, it is important that the concept of finitencss is a relative one. The
bushmen of the Kalahari Desert are known to consider that the world stops
not far beyond the limits of their hunting grounds. The leng history of
exploration from the Phocnicians on has been accompanied by a steady
increase of the extension of the supposed boundaries of the finite world.
It is tempting to suppose that the world is now fully accessible, but a little
reflexion will show that this is far [rom true, The issue is not whether there
are undiscovered rivers in the Amazon basin, or undiscovered resources of
some kind in the Antarctic, for these would make no qualitative difference
to the resources that modern socicties have at their disposal, but whether it
is the case that the scientific exploration of the outer skin of the Earth in the
past few decades and improvements of the technologies of exploitation have
enormously increased the capacity of human beings to survive. It is my
beliel that the improvement of our understanding and of technology have
more than kept pace with some of the contemporary threats to survival or
even wellbeing.

It is worth remembering that when Adlai Stevenson first introduced the
metaphor of Spaceship Earth in 1964, he was talking principally of the
threat of nuclear war. Many later commentaries on the problem of this
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conference have drawn on his eloquent image and used it, for example, 1o
suggest that just as a spaceship is equipped with finite amounts ol food and
energy before being launched, so too the Earth has been provided with
finite quantities ol the natural resources on which modern industry depend
and with limited means of capturing other resources [rom, for example, the
energy of the sun. Although there is no doubt that the metaphor must at
some level be valid, it is my contention that it has no bearing on contempo.
rary problems of how best 1o manage economic growth,

Some simple illustrations show what I mean. Especially in the past few
months, people have been saying that the world’s resources ol petroleum
are finite and thar we must learn to adjust to that fact of geology, with or
without prompting from the OPEC countries. Nobody denies that of the
carbon-based fossil luels, conventional petroleum is the least plentiful. By
the same test, however, it must be acknowledged that the proved reserves
of petroleum at any time are in practical terms determined by Lhe market
price or, more accurately in this complicated industry, by the price that oil
companies are prepared to pay to extract it [rom the ground. Loag before
the OPEC countries put up the price of oil, it had become clear that the
conventional petroleum industry in the United States could not last much
longer unless the price of oil were increased. Now that the OPEC countries
have made the cheap oil {rom the Middle East vanish almast overnight,
however, it becomes feasible in strictly commercial terms to think of extract-
ing oil [rom previously uneconomic reservoirs, to drill offshore beyond the
200 meter isobath, to extract liquid lucl from oil shale, or even to make syn-
thetic oil from coal. And if petroleum were in some sense or other an indis-
pensable ingredient of industrialized society (which it is not), it would now
be possible to look forward to a supply of liquid petrolcum lasting not for
a few decades but for several centuries,

The failure to appreciate that the size of a resource is mathematically a
function of the price which il commands is at the root of many recent state-
ments about the implications of the finiteness of the real world for the
development of our societics. ln passing, I shiould acknowledge that the
latest versions of the Meadows study do include assumptions about the
relationship between the proportion of one of the Earth’s resources that
has been consumed and the price that may have 1o be paid for that material,
but nowherc does the MIT compuier model relax the assumption that each
resource is arithmetically fixed in advance. For the life of me 1 cannot
understand why this oversimple view was built into the computer model
and never changed when so many other variations of the assumptions were
undertaken,

We know [rom experience that with many natural resources, copper, for
example, the past few decades have scen such rapid techinical progress that
the concept of finiteness is cnlirely irrelevant. Before the Second World
War, it wus not feasible Lo use copper ore containing less than 2 percent of
metal. Now it is commonplace thal copper ore conlaining one-twentieth as
much copper can be processed, and—this is a bonus—the technology of
mining and extraction has simultaneously improved so that the production
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costs of copper (as distinct from its price on the London Metal Exchange)
has not significantly increased. This is one of many dramatic examples
which show that the past few decades have in a real sense increased the
accessible resources of the Earth, Nuclear power is another; schemes for
extracting aluminium from clay (already practiced by the Russians) yet
another.

The use of the land is another illustrative case of how the arithmetical
concept of fimiteness does not apply. Estimates of how much land might be
cultivated differ, chiefly because of uncertainty abour the potential useful-
ness of tropical regions, but land is after all only a means to an end—ood
production. And the experience of the past half century, in Europe more
particularly than in the United States, has shown that the productivity of
land can be enermously increased by modern techniques—not merely
doubled but multiplied by 10. To be sure, intensive agriculture requires Lhe
use of fertilizers, capital equipment such as tractors and irrigation works,
and constant vigilance agaiust crop discases. Some argue that these accom-
panimenis of modern agriculture are undesirable in themseclves; they occa-
sion awkward social changes in countries such as India or entail the risks of
the large-scale use of pesticides, and there is roem for argument on these
points.

For what it is worth, I consider that there may be an element of impro-
priety in Western rcgret at the development of mercantile institutions in
Indian agricultuce when we, in Europe at least, still teach schoolchildren of
the benefits of the agricultural revolution. Then the pesticide problem is
exaggerated and is in any case avoidable with known technology. The ¢ssen-
tial point is that the finite supply of land is not a limitation of food produc-
tion. If a society such as India has failed to control the birth rate, it may
find itself beset by unwelcome social changes, but that is not a surprising
conclusion.

There is, I recognize, a danger that what 1 have said about the way in
which the finitencss of the real world is modificd by continuing technologi-
cal change will be interpreted as a declaration that technological change
can be counted on to resolve all the problems of scareity that arise in the
future. But my case is more modcrate thanthat. First of all, the technological
developments that have been carricd out in the past half century are already
a sufficient guarantec that problems of shortage can be overcome in the
foreseeable future—by which 1 suppose | mean a couple of gencrations, say
half a century. On a similar time scale, problems of global pollution can, it
seems {o me, be dealt with by means of techriques already available or
restraints already practiced; indeed, T know of no threat to human survival
except radioactive fallout from nuclear weapons that is to be regarded as an
immediate threat (which is not of course to suggest that questions like these
shonld not be studied).

This leaves, 1 know, the question of what happens in the long run, but 1
will return to that after taking up the question of what constitutes economic
growth, another misused concept in the argument of the past few years.

First, I know of nobody who seriously pretends that Gross National
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Product (GNP) is an accuratc measure of human happiness, Indeed, i is
easy to see that an increase of GNP can easily be compatible with ap
illiberal transfer of economic resources from the poor to the rich in some
communities. At the same time, there are some reasons for believing tha,
statistically the increase of a nation’s GNP does bring about desirable socia]
improvements—more food for the poor, a better distribution of resourceg
between rich and poor, and greater social benefits. This is why it is no ace;.
dent that in Western industrial societies, industrialists and workers all agree
that cconomic growth is likely to be beneficial. T acknowledge that there are
widespread regrets about the way these extra resources are spent, and it js
an essential part of the political process in liberal societies that different
groups in Lhe community should differ in their views of how increased
econontic resources should be spenrt. Some want more education or health
care, others more automobiles and television sets. But onc does not have g
believe in the rationality of the consumer market to acknowledge that, in
the context of Western socicty, expenditures that people think they desire
are desirable, at least in the scnse that they are democratic.

One fallacy common to computer modcliers and to those who assume thar
economic growth is inherently desirable is the assumption that economic
growth can take place without qualitative change. The computer modeliers
and their followers implicilly assume that if an cconomy grows, its con-
sumption of raw malterials such as steel and copper will grow proportion-
alely or by some other arithmetical rute, that the number of vehicles on the
roads will similarly be increased and that the unwanted consequences of
economic activity, pollution and the like, will increase by one rule or an-
other. Similarly, the workers and industrialisis who work [or economic
growth suppose that the activities in which they are engaged will be in some
sense or ether made larger but otherwise will be unchanged.

In reality, however, except over the shortest intervals of time, cconomic
growth brings profound changes both in the pattern of industry and the
structure of society. You can tell this from the experience of Victorian
England. The agricultural labor lorce shrank to a quarter of whar it had
been while the population of the country doubled. In the textile industry,
the source of most of the innovations of the early Industrial Revolution,
cottage industrics were replaced by factories. Elsewhere, economic growth
took the form of entirely new industries: railways, chemicals, road transport
flight, and (since the I[ndustrial Revolution continues) compuiers. As far us
the consumprion of natural resources is concerned, these qualitative
changes in the pattern of industry are often accompanied by marked reduc-
tions of the demands made on the conient of the surface of the Earth.

Socially, the changes brought about by economic growth can be equally
dramatic. Daniel Bell has written enough about the *post-indusuiial society”
ta show the kinds of things I have in mind. It scems Lo me that one must
acknowledge that there is a wide range of social opportunities to be wrung
from economic growth; education, health care, prisons, and the equipment
of large standing armies must all compete for whatever economic resources
are available. There is no simple rule for deciding between them,
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So how should public policies be determined with these qualifications of
what is customarily meznt by economic growth and ﬁnltc_ worlcl?_Flrst, it
scems Lo m important to acknow_ledge that one cannot bu:ld. utopias over-
pight. We are where we arc now, in 1 9?_4, and our chance of improving the
condition of socicty, by whatever criteria are decided upon, by 1975 must
necessarily depend on our success in cheoosing a copccrled array of pqlu:les
which may be very different in kind. For example, it may be held desirable
that everybody should have access to decent health care but thal, for the |2
months immediately ahcad, expenditure on public transport is more neces-
sary. It might be held that the d(_:sirablc objective of kecp{ng (_,‘olorado un-
touched by major mining operations should be compromised in lhle public
jnterest by a few cxperiments to discover whether it is possible to mine shaie
oil profitably. It scems to me incscapable that the political process should
throw up untidy mixtures of policies like Lhese, for the management of
society is bound to be an empirical process.

However, it is a proper question to ask whether the finiteness of the
world, or the illusion that the world is finite, has implications for the way in
which governments should set about their job and whether there is anything
to be said about the more distant future,

So far as the short-range objcctives are concerned, there are several Lhings
to say, most of them technical. First, it scems Lo me that il governments
wish prudently to manage the natural resources at their command, they must
let economic forces exert their [ull influence. To say this is not to imply a
blind faith in the mechanism of the market, which plainly is an jneflicient
way of distributing resources where land development is concerned, but it is
anomalous that most governments at any time are concerned with shielding
various sections of the community from the full effects ol the economic costs
of different, frequently alternative, resources. The United States Govern-
ment is the chief offender: the price of natural gas has been kept Loo low
since 1938, petroleum producers have been prolected from competition by
Middle East oil for a quarter of a century, cheap food imporis {(when they
used to be available} have been kept out, and the American people in the
past few yeurs have been allowed to think that they could have the benefits of
an ambitious environmental protection program (and a pipe-free Alaska as
well) without substantial cost. These practices are wasteful, parily because
they encourage the use of relatively scarce materials {natural gas, for cx-
ample), partly becausc they discourage the use that might be made of plenti-
ful materials to cverybody's disadvantage but with harmlul consequences
for foreign trade as well, and partly because they help to cultivate that [rame
of mind to which politicians and voters are drawn which leads them to
telieve Lthat Lthey can have their cake and eat it too0.

As a part of the greater economic realism for which T have been asking,
governments should, to tuke one iflustrative example, make those who cause
public nuisances by pollution or other means pay the {ull social cost in-
curred. I know that it 1s frequently hard to determine what penalty should
be imposed on the owner of a steelworks {or the pollution that he causes,
and harder still to teil what should happen if a second sieel producer should
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open up in the neighborhood. There are also problems that arise when one
part of a community msy disagree with another over some development jp
the neighborhoed —witness the difficulty in finding decp water ports lor
tankers ip e northeastern states of America. [t should not, however, be
beyond the wit of well-endowed people and the flexibility of the democratjc
system Lo allow compromises to be struck in such circumstances.

The argument {or greater economic realism is {requently mistaken for ap
argument in favor of the econemic system as it is, so 1 want to emphasjze
that T um making a narrower case, Traditional cconomic culculations of
costs, and traditioral methods of minimizing these costs are an effective wiuy
of making surc that sacieties make Lhe best use of the resources of industry
and agriculture, which are in the last resort not material or natural resources
but human resources, labor, Il & manufacturer finds that costs are reduced
when he replaces a labor-intensive process by a capital-intensive process to
accomplish the sumc objective, he has implicitly discovered a way of econo-
mizing in labor. I would agree with thosc who complain that our communi-
ties are much less willing about the proportions of skill that should be
devoted to different sectors of the economy and that the public services are
too often starved of the human resources they need, but that is a case {or
political decision which does, admittedly, catail a trade-off between the rate
of ¢conomic growth und public welfare. It is not an argument ugainst
economic realism in the costing of goads and services. 1t does not restrict
the frecedom of governments to nationalize industries or to regulate the
profits of the corporations in whatever way they choose.

One imporiant point which follows {rom what T have been saying and
which is partly a consequence of the increasing difficulty of managing natu-
ral resources and partly a consequence of decisions that have been or should
be taken about the balance between public services and the provision of
goods and services by corporations, is that the capital needs of industry and
agriculture are bound to continue to increase in the years ahead. Extracting
copper from low grade ore may not be significanily more expensive than
working the rich deposits of the past, but it nceds more capital, Qur govern-
ments are not sufliciently aware of the problems this trend may create. How
is il possible to recencile the now widespread wish that profits should in
some sense or other be seemly, the hope that inflation may go away, and the
reluctance of governments to be invoived in large-scale investment with the
need substantially Lo increase the rate of investment in industry and agricul-
ture? In essence, these are poliiical questions, They nced more conscious
and deliberate attention than they have so [ar been given.

Internationatly, the quasi-finiteness of the world has created more daunt-
ing problems, umong which are conspicuous the poverty of many developing
nations and their rapid population growth. This set of problems seems to me
again a social and political mauter in which finiteness plays only an acci-
dental part. In India, as in similar countrics, the question s to determine
which comes first, poverty or population growtly. In my judgment there is
now enough evidence of what is happening in India to suggest that the
population might be siabilized, much as it was in Western Europe in the
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enth century, if only the impoverished majority were better ofl and
able to look forward hopelully to @ world in which housing, food, and J_obs
were not as hard to come by as they are at present. To prc_len_d that lndla}'\s
differ from us in that thc_y do not care about ll.w. [u_ture is simply a polite
way for the West to was:h its hands of its rcspons:bl_lmes. In other words, the
pressure of the population on the resources of India, _and our fears that the
resources may be tnadequate, are prot_:ably_a function of the poverty of
India. So far, however, the scale of forcign aid has been grossly ltrlladequale
compared with the nced in India. For the advanced communities of the
West, it is a proper question 1o ask whether they can allow themselves to
wring their hands aboul the problems of economic g‘mwth in a finitc world
when what they have in mind are countries like India and when they have
assiduously negiected to do what they might have done to help.

There remains the question of what happens (o all countries, developed
and developing, in the long run. | said earlier that I am not ass_crting that
technology can be counted on to solve all problems, and it would in any case
be rash to trust to luck in such a way. Nobody respects Mr. Micawber. But
there is a pattern to the industrial and social history ol the past few cen-
turies which does, 1 think, provide a robust foundation for hope, il not
optimism. First, there has been no break in the continucd increase of
people’s technological competence, and it is hard to see why one should now
arise unless governments are fecklessly neglectful of rescarch and develop-
ment. Certainly it is wrong to make projections into the luture that assume
that present rends of material consumption will continuc without at least
allowing something for the continuing process of technological change. But
1 agree, of course, that this is a difficult task. And in principle there is always
a possibility that the technological improvements that have made our world
what it is may at some stage in the future be much harder to accomplish.
But I do think the long lead-times that characterize medern technology pro-
vide at least this assurance: that we or our children would have warning that
technological development was at an end at least as far in advance as somc
of the recent warnings of global disaster stemming from the supposcd
finiteness ol the world.,

Underlying this imponderable is the question of how our society should
determine its attitude towards posterity. This, it will be recalled, is not a new
issue. St Augustine had a lot Lo say on the subject, much of which accords
with what psychoanalysts now say. The forces that keep socicty coherent—
parents’ love for their children, people's love for other people—are as il
were the microscopic basis for society's regard for posterity. At the other
end of the scale were the Utilitarians—look aficr the present, and let the
future look aflter itself. The question has recently assumed fresh imporlance
chiefly because of specific Tears that if we, now, consume too much petro-
Jeum, there will be nonc left for future generations. The point, however, is
this, Future generations wilk value not merely whatever natural resources
are still left in the ground but the social institutions which they inhcreni.
We know from our experience that it is harder to create beneficent institu-
tions than (o manulacture energy or to cxtract copper, and this imbalance is

ninete
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likely to persist. So we may actually deprive [uture generations of benefitg
they would value il we fail to hoard resources ang thereby deprive ourselyeg
of the economic resources with which robust institutions may be developeq.
To be sure, it is hard enough to know what we need and impossible to te)]
what kind of educational or judicial systems will be needed in the future,
Bul we have at least some evidence for believing that social institutions have
been stcadily if slowly improved. Certainly there are now many obvioug
ways in which further improvements could be brought about. So custody of
the intcrests of future generations docs not command Lhe hoarding of
material resources but self-interested improvement of the fabric of oup
society in the Augustiniun sense, if you want another literary analogy, there
is the parable of the talents.

THE PROTECTION OF THE ENVIRONMENT AND
WORLD PUBLIC ORDER

Myres 5. McDoupgul and Jan Schreider

Yale Law School
Yale University
New Haven, Connuecticut 06520

Man is both creature and moulder of his environment, which gives him
physical sustenance and affords him the opportunmity for intellectual, moral,
social and spiritual growlh. In the long and tortuous cvolution of the human
race on this planer a stage has been reached when, through the rapid accelera-
tion of science and technology, man has acquired the power 1o transform his
environment in countless ways and on an unprecedented scale. Both uspects of
man’s environment, the natueral and the manmade, are essential to his well-being
and 1o the enjoyment of basic human rights—even the right to lile itsell.

Declaration ol the United Nations Conference on
the Human Environment, preamble,

INTRODUCTION

The Globe as an Ecological Unit

It is today widely recognized that the globe—or, more precisely, the entire
earth-space envirorment—is an ecological unity both in a basic scientific
sense and in the interdependences of the social process by which man uses ir,
The plants, animals (including Homo sapiens), and microorganisms that
inhabit the planct are united with each other and with their nonliving sur-
roundings by a network of complex and interdependent natural and cultural
components known as the planetary “‘ecosystem.” Within this comprehen-
sive ecosystem, man alone has a dual role: both as natural symbiotic compo-
nent and as conscious disrupter.

It is the more specific ecological unities or interdependences—physical,
engineering, and utilization—of this comprehensive ecosystem which make
our whole carth-space environment a single sharable, and necessarily shared,
resource. What is true about the sharability ol the oceans, the atmosphere,
the air space and cnfolding cuterspace, and land masses when considered
separately, is no less true of the indivisible whole which they comprise. The
appropriate perspective has been aptly stated by Barbara Ward and Rene
Dubas:

There is a profound paradox in the lact that lfour centuries of intense scientific
wark, focused on the di-scction of the seamless web of existence and resulling
in evermore precise but highly specialized knowledge, has led 1o a new and unex-
pected vision of the tolal unity, continuity, and interdependence of the entire
€05Mmos.!

s The same perspective is expressed in other words by Harold and Margaret
prout:
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[Thhe ecological way of secing and comprehending envisapes international
politics as a system of refarionships among imterdependent, earth-related com-
smunities that sharc with one another an increasingly crowded planer that offurs
finire and exhaustible quanlities of basic essenuals of human well-being and
exislence.?

The most urgent need conlronting us today 1s that of securing new and
more precise scientific knowledge about the different unities and interde.
pendences ol our most comprehensive environment. With an increase jp
such knowledge, we might be able to devise more effective remedial meas.
ures both better to conserve and develop the environment [or future use and
better to secure the basic values of human dignity for which we maintain our
different community processes.

Rising Demands for Better Protection of the Enviromment

Fortunately, demands are rising all about the globe lor improved knaowl-
edge and more appropriate measures for environmental protection, These
rising demands were dramaltically illustrated in the environmental bench-
mark of 'Stockholm '72.” Three separate conferences on human environ-
ment took place in that city in that year:® the Dai Dong Independent Con-
ference (its name being derived from an ancient Chinese concept: “'For a
world in which nol only a man’s [amily is his family, not only his children
arc his children, but all the world 1s his lamily and all children are his™) was
sponsored by the International Fellowship of Reconciliation (IFRC) and
met {rom June 1-6. The official United Nations Conlerence en the Human
Environment, with 1200 delegates [rom 113 countries, was the most publi-
cized of the three, and it met for 2 wecks from June 5-17. Finally, the
official United States Conference was paralleled by an unofficial meeting
organized by various citizens’ groups and private individuals known as the
Environment Forum. Although the substantive developments at both the
official and unofficial gatherings disappointed many participants and ob-
servers, what happened at Stockholm is most significant in indicating that,
both at clite and mass levels, environmenial demands on the world deeision
process are becoming more comprehensive and more fully perceptive,

Unfortunately, however, these demands arc not as yet either sufliciently
comprehensive or sufficiently perspective. It is, in specification, still not
widely recognized that there are environmentul dimensions, just as there are
human rights dimensions, to all the authoritative decisions taken in all our
communities [rom local 1o global, and that the rational making of these
decisions requires that a comprehensive intelligence about the environment
be brought to bear upon them. Similarly, it is not always recognized hat
beyond the mere infusing of relevant intelligence about the environment into
the iraditional flow of decisions, positive and dynamic programs for the
better protection and more advantageous use of the whole carth space cn-
vironment in all its leatures—atmosphere, oceans, air space, land masses,
and so on—are required if common mierest in survival and optimum order
is to be served.
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The full specification of an appropriate program in demand and response
would require, much beyond our compass here, performance of a sequence
of distinct, but interrrelated, intellectual tasks, including:

(1) the detailed specification, in their f:c.)ntext of causes and conse-
quences, of the more important problems arising from man’s contemporary
jnteraction with and exploitation of his environment; .

(2) the clarification in detail, from the _perspectivc of an o.bserve_r _1dep-
tifying with the whole of mapkind, of basic general communily policies in
relation to each of these particular problems;

(3) a survey of past experience, of_ prior trends in delcisioln, at all le:vels
of government, from local to global, in terms of approximation to clarified
policies; o N

{4) an investigation of the factors that have affected pasi decisions on
particular problems; . o

(5) the projection ol probable future decisions and conditioning factors
in relation to particular problems; and

(6) the recommendation of new alternatives in constitulive process and
public order prescriptions for the better securing of clarified policies.

The Inherited Global Constitutive Process of Authorilative Decision

The process of authoritative decision maintained by the larger general
community for the resolution of controversies about the ¢nvironment, as
for other matters, is that of traditional international law, now built about
the famework of the United Nations and the specialized agencies and
regional organizations. This global decision process has lately begun active
response to demands [or the better protection of the environment,* as the
very convocation and outzomes of the United Nations Conference on the
Human Environment illustrate, The Confercnce adopted an Action Plan
for the Human Environment which contained more than 200 specific recom-
mendaticns for future international activities.® It also passed a Resolution
on Institutional and Financial Arrangements, which formed the basis {or
creation by the United Nations General Assembly of the United Nations
Environment Programme (composed of a Governing Council {or Environ-
ment Programmes, a small Sccretariat with an Executive Director, the
Environment Fund, and an Environment Co-ordination Board).® Sup-
portive cfforts are also being undertaken by a whole host of international
organizations—governmental and nongovernmental, specialized and non-
specialized, general and regional.

There remain, nevertheless, certain special difficulties characteristic of
the past operation of the larger community process. Planning and develop-
ment activities at the international level, although among the most stressed,
have been inadequate in both rcach and detail, In consequence, and perhaps
also as cause, the promotion or active advocacy of environmental policy
alternatives before authoritative decision-makers has also been weak, Most
importantly, there has been a relative absence of the centralized performance
of the prescribing and applying functions in relation to international en-
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vironmental law. It is small wonder that overali public order of the CNVirpg.
ment has suffered,

The Continuing Problems

The problems we observe are, in sum, the continuing destructjve impacts
upon and spoliation of the environment and continuing unplanned exhaus.
tion of resources, with loss of potential gains. The world’s population jp.
creases at an alarmingly accelerating rate, with cumulative new demang
upon resources, Technological advances multiply the potentialities of de-
structive impact. Perceptions of policy alicrnatives and programs for ame.
liorative action remain inadequate, and the time is short for meaningfu]
reorientation of the world decision process.

CLARIFICATION OF BASIC CoMMuNITY PoOLICIES

Our Commitment and Envirommnental Goals

The observational standpoint we recommend is that of the scholarly gb.
server or decision-maker who identifies, not nerely with some single
parochial community, but rather with the whole of man’s many different—
often concentric, and always interpenetrating—communities. The enlighten-
ment we seck is that relevant to clarifying and implementing the common
interests of all and to defending and extending the domain of institutions
compatible with the fundamental concepts of human dignity.

The most general goal we recommend for environmental, as for other
problems, is that of protecting common and fejecting special interests, By
contmon interests we refer to shared demands for values whose achievement
is affected by conditions of interdependence or interdetermination. By
special interests we refer to demands which are destructjve of common in-
terests in that they cannot be shared even in equivalences and their achjcve-
ment is violative of the conditions of interdependence, imposing unnecessary
harm upon others.

Within common interests, as contraposed to special, a distinction must
be taken between inclusive interests and exclusive interests. By inclusive we
refer to interests in activities that have significant transnational effects, that
is, which importantly affect more than one territorial community. By ex-
clusive we refer 10 interests in activities which affect predominantly only one
territorial community. The distinction may be put in tabular form:

Inclusive public order interests-

Demands for values plus supporting expectations about conditions of
achievement, Lhe expectations involving high degrees of collective impact
upon the relationships referred to by the goals of the world community;
commurity-wide participalion in decision, or  lesser degrec of participa-
tion by more than one component community of the world areng.

Exclusive public order interests:

Demands for values plus supporting cxpectations, the cxpeciations in-
volving high degrees of particular impact, compatible with the goal

" value mpact
- clive 1m . . . :
. g'?]léeinclusi"ﬁ interests of peoples in the enjoyment of the envirenment,
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s of the world community, and unaccompanied by high levels of

i ecessarily shared resource such as the component
like those *" anl?elfgh;r:c;lair and gutcr space, relate to both minimum ord_er
oceans 'almosgrder, By minimum order we refer to the conduct of activities
and Optlmol::glscs of- persuasion and agreement, with a minimum of unau-
b t]'Je (ff:ocrcion and destruction. By optimum order we refer to coopera-
u.mrlzf-‘_ ity in the otmost production and distribution of ail de_manded
tve B {vorld society. It may require emphasis that the inclusive interests
yaluesu'll < in the protection of the environment extend beyond the mere
of pe?‘plf:'r interests in all the component sharable resources, lo the }_n:althy
?ﬂlﬁl?ortlin:g of the earth-space environment as a whole, even including the
lan maxszfs;;ivc interests of particular communities in the prolt_:c!ion of the

T};g;menl may be described simi]_arly in terms of _bolh minimum and
e order. Evcry state has an interest in protecting its own internal
opnml-][mm cxlelrnal coercion and destruction. Every state has, l'urlhr_:r, an
?rdcr (_r(i)n romoting the healthy funcilioning of its own internal optinium
mt;;esor sgcia] process. 1t is clear that both transgres_.sions of ecologlgal
;:ther:-:lependcncics and implementation of sound environmental ap:ic:::]mgf_
have selective impacts upon c_llﬂ"crcnt communities. The preloccup on of
less-industrialized countries with ensuring l_hﬂt enwropmenla m.eTs:ju s are
pot inaugurated at the cprr]:nsva of tl;eir Il}as‘tvcee_cnc)l:;?er?:c and social develop

i orary reflection of exclusive i _ )
melll-;t :s(?rgodn;falﬂepd Spg’ciﬁcalion anq accommodalior} of inclusive and ex-
clusive interests, certain more spec1ﬁ§ goal_s of cr}wronmcntal prote;:tl_lolg
will require clarification. These arc inextricably interrelated atbrrll1u V!E
junctures with other cherished objectives of individual and group be E}ll i l;l
Even the negative goal of minimizing dar_nagc to the en'.:lrcim:lle.nt azn
whole range of subgoals. Tht:srT more partlcula_r subgoa}s inclu g. pre:ncé
tion (long-term eflorts to minimize the occasions Il'or 1nJur¥), 'eter:ld ce
{precluding injury immediately threat‘e.ned‘), restoration (puLl_mcw‘g_ an e "
injuries already in precess), rehabilitation (s.horl-Lerm | n} ing tgp Ry
wounds), and reconstruction (longer-term red_emgn qf the situation ac}? iy
clude lurther injury.) Detailed reciom{nl:ndallior:s with respect to e

: ust vary enormously with context. o

lh%s:ys;lnbf(l)gf:s l?;lsic goabir of minimization of environn_u:nlal injury, lhlere ?ﬁﬁ
the positive motivations of optimum order_. These include preser[\"mg ;
environment an¢d securing its most constructive use !‘orlthe benefit (:'i prcs'cnh
and future generations. For proponents of human dlgmty_, SI:IC_h 'ar_l dpprt?::;:]e
requires the detailed clarification of programs for OPlldeIZdLIOH oeallh
shaping and sharing all values:_ power, respect, f:nllgh_tcnrncnt, wi ,
well-being (including health), skill, rectitude, and aflection.

Recent Community Statements of Goals

Most recent international statements about goals_ efnd attempts at c:jarnﬁ-
cation have substantially, although not always explicitly, approximated our
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recommcndaliops. The first Principle of the United Nations Declaratign
the Human Environment summarizes the commen conviction that: on

) Man l:ms _lhc lendamental right o freedom, equality, and adequarte co di
tions of life, in an environment of a quatlity that permits a lile of dignity and . ]l‘
being, and he bears a solemn responsibility to prolect and improve the el
ment for present and future gencrations. . . 7 ¢ environ-

Similarlly, [I_1e L_]nited Nations General Assem bly, in its resolurion providj
{or the institutional and financial arrangements of UNEP, declared i!s;‘r-

Convinced 01_' the nee_:d for prompt and effective implementation by Govern
ml.;!nls and 1he international community of measures designed 1o safeguard ang
enhance the human environment for the benefit ;

: of present an :
tions of Map.¥ P  future genera.

If we can believe the explications, the task ol creating in the people
the “:orld the perspectives necessary both to their more realistic lljmtsi o
SI'.ElI:]dl.I'lg of their common interests in relation to the envirenment ang e!r-
Lhelr_ mvention, acceptance, and initiation of some of Lhe many measur .
required for the fulfillment of these common interests s well begun TJ:s
r:cal question is to what degree the goals and relarcd hortatory recomménd :
tions will actually be made effective in decision outcomes. v

TRENDS iN DECISION AND CONDITIONING FACTORS

Claims in Relarion to the Process of Use

Tl?e potentialitics afforded by world constitutive process and inherited
pub_llc order, for assisting movement toward improved environmental pIO-
tection may be comprehensively and cconomically indicuted in terms of
the trends in decision in relation to certain basic perennial problems

Allocation of Resources

It is a Munction of the global constitutive process Lo allocate resources be-
tween the inclusive and exclusive use und competence of the difTerent terri-
torial communities. The resources traditionally held open for inclusive en.
Joyment and decision-making include the oceans, the airspace above the
oceuns anfl the ocean floor, the void of space and the celestial bodics, inter-
national rivers, the polar regions, and some flow and stock resources ,within
these areas. Left subject to exclusive appropriation are the land mausses of
the world and their immediately proximate warters (in particular, internai
waters and the territorial sca), their superjacent airspace, and the genetic
aesthetic, and cultural resources within these areas.? It is readily al::parf:mI
that this basic pattern of allocation has greatly emphasized geographic
fact0r§ in its determinations of inclusivity and exclusivity.

Claims to limited assertions of exclusive competence have in the past been
maglc and honored in connection with some specific interests or uses of
basically shared resources. Thus, continuons zones and other special zones
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(.8 Rsherics zoncs in _lht? oceans and air _der_cnsc zongs over the pigh scas)
have been allowed, building upon the principle of “impact territoriality”
which establishes the comgetencc_offa stale with respect to externfal events
which have impacts upon its territorial base. These zones are unlike terri-
torial seas in that coastal staies dq not possess over them the whole l?uqdle
of competences know:n as “s_ovcrelgn_ly,” but rather are accorded a limited
competence for certain SpECIﬁ(‘:‘ functional purposes.!®

Most recently, the outstanding trend has been {oward vast demands for
shifts from inclusive to exclusive competence and from geographic factors to
functional criteria in justification. In the area of oceans management, many
states are claiming “exclusive economic zones™ or ‘“‘patrimonial seas,” in
which they assert the right to exercise exclusive competence over natural
resource exploitation, with varying degrees of control over transportation,
communication, military uses, and scientific inquiry." In addition, the
United States has proposed that coastal state competence be extended to
cover the entire migratory routes of anadromous fish (c.g., salmon) and
not just their spawning arcas.!? Either or both of these types of claims will
result in broad areas of the oceans coming under some exclusive competence,
while remaining an inclusively enjoyed resource for other purposes. Finally,
with particular reference to environmental considerations, Canada and
some other states favor recognition of a residual competence of coastal
states to establish environmental standards until and unless the interna-
tional community reaches agreement on a suitable regime. Canada has
aiready passcd legislation, the highly controversial Arciic Waters Pollution
Prevention Act,” establishing “environmental protection zones” out to 100
nautical miles from its Arctic coastline.

As far as the atmosphere is concerned, similar emerging—but not as
yet carefully delineated-—problems with respect to weather and climate
modification are beginning to demand attention.™ As an inacvertent by-
product of industrial processes, man is already having prefound eflects on
weather and climate, and the technology is or will soon be available to make
purposive alterations.!* There is no escape, therefore, {rom questions of
whether or nor the atmosphere is open lor such use by any and all states
and of who has decision-making competence—with all its atendant rights
and responsibilities—over the activities involved. The fundamental question
is whether weather and climate are to be regarded as inclusive resources
under inclusive competence or are to be subjected to exclusive appropria-
tion.

Regulation of Enjoyment

The general community seeks to minimize the cnvirenmental losses,
inadvertent or deliberate, that inevitably attend transnational interactions.
It seeks also to effect the productive and harmonious vse of the earth-space
environment by present and luture generations. In order to accomplish
this dual objective, the most comprehensive constitulive process maintains
a regime {or regulating the enjoyment of resources.
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Conerolling Injurious Use

Resources inclusively enjoyed. With regard to resources inclusively ep.
joyed, many international agrcemenis have been reached on means for
controlling their injurious wse and fixing liubility and compensation for
damage which nevertheless resulis. In the area of the law of the sea, severa]
conventions seck to prevent pollution. Articles 24 and 25 of the 1958 Genevy
Convention on the High Seas provide that “[cjvery State shall draw up
regulations to prevent pollution of Lhe seas” from discharge of oil and dump.
ing of radioacrive waste, respectively.'® The 1954 International Convention
for the Prevention of Pollution of the Sea by Qil (amended in 1962 and
1969)'7 prohibits the intentional discharge of oil und oily mixtures into the
sea, while the 1957 International Convention relating 1o the Limitation of
the Liability of Owners of Scagoing Ships' and the 1962 Convention on
the Liability of Operators ol Nuclear Ships!® deal with and limit the liability
of shipowners [or damage caused by their vessels.

More recent treaties speak in stricter terms. The Intergovernmenta) Mari-
time Consultutive Organization (IMCO) Intcrnational Convention relating
Lo Inrervention on the High Secas in Cases of Oil Pollution Casualties (the
“Public Law” Convention)* and International Convention on Civil Liabil-
ity for CGil Pollution Damage (*'Private Law” Convention)®' were both set
up ul Brussels in 1969, but neither is yel in lorce. The former acknowledged
the right of a coastal staic 10 take nccessary and proportional measures on
the high scas 10 protect its coastline or related interesis from pellution of
the sea by oil. The latter would imposc strict liability on the owner of any
oil tanker from which oil escaped after an incident at sca and which caused
damage in the territory or territorial waters of a contracting state, 1t was
supplemented by the 1971 Inicrnational Convention on the Establishment
of an International Fund for Compensation for Oil Pollution Damage,
also yet to come into lorce, which would relicve ship owners [rom the “addi-
tional financial burden™ imposed by the 1969 “Private Law” Convention
and provide supplementary compensation for oil pollution victims up 1o a
limit of 830 million.

Very recently, the 1972 Oslo Convention for the Prevention of Marine
Pollution by Dumping from Ships and Aircraft™ vstablished an absolute
prohibition against the dumping of certain highly toxic substances and
regulated the dumping of all other substances in the region of the North
Sca and North Atlantic Ocean, and the subsequent 1972 London Conven-
tion on the Dumping of Wastes a1 Sea® made similar black and grev lists
applicable 1o all marine waters other than internal wuters of states, The
1973 International Convention for the Prevention of Pollulion (rom Ships®
extended the 1954 Pollution of the Sea by Qil Convention with the intention
of achieving the complete elimination of pollution of the sea by oil and
other noxious substances and the minimization of accidental spills. Finally,
the Cslo Convention states (joined by three landlocked neighbors) have
just expanded their 1972 agreenment into a comprehensive regime for that
region of the scas by complementing it with a 1974 Convention {or the
Prevention of Marine Pollution from Land-Based Sources.*
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The list of relevant conventions is long, and efforts at meani_ngl’ul agree-
e not limited to the oceans. The [963 Treaty Banning Nuclear
Tests in the Atmosphere in Outer Space and Under Water {the
' Treaty),” while mostly a disarmament measure, also represents
riant environmental protection agreement, The 1967 Treaty on
Principles Governing the Activities of Stales in the E-xploral'ion and Pse of
Outer Space, Including the Moon and Other Celestial BoldlES {(the E)uter
Space” Treaty) provides that a state launching an object into space shall
pe internationally liable for damage to another Sltate quty 1o the Treaty or
1o its natural or juridical persons by such object,” * and the new 1972
Convention on International Liability for Damage Cgused by Space Objects

rovides that a launching state “shall ble absolutely liable to pay compensa-
tion for damage caused by its space object on the surface of the earth or to
gircraft in flight.” .

Resources exclusively enjoyed. With respect, on the other hand, to ex-
clusive enjoyment of resources, the conferees at Stockholm made clear that
such rights of states must be limited or Palanced by l'CS])Ol‘ISlblllt.lCS. to en-
sure that their exercise does not result in damage to others. Principle .21
of the United Nations Declaration on the Human Environment contains

the crucial balance:

ment ar
Weapon
1Test Ban
g very impo

States have, in accordance with the Charter of the Un@lcd ]_\Iations and the
principles of international law, the sovereign right to exploit their own resources
pursuant to Lheir own environmenlal policies, and the responsibilily 1o ensure
that activitics within their jurisdiction or control do not cause damage (o l!'u.-
environment of other states or of areas beyond the limits of national jurisdic-

tion.

While the principle of responsibility of cne state for damage caus‘ed in
another is generally recognized, there have been only a few relevant inter-
national decisions on the subject. Most cited is the Trail Smelter arbitration,
in which an international tribunal found Canada liable for fumes emanating
from a smelter located in British Columbia and doing damage in the State of
Washington.® The Corft Channel case, in which the International Court of
Justice held Albania responsible under international law for damage to
British ships from min¢ explosions in Albanian territorial waters, is another
example®® The third international judgment usually cited lor its environ-
mental implications is the Lac Lannoux arbitration, where an international
tribunal said that France would be strictly liable if, due to its hydroelectric
utilization of a French lake, damage resulted to waters draining into Spain.®

Similar policies are expressed in the more general practice of states.
Traditional international law doctrines of “self-help” (including those of
“self-defense,” "‘self-preservation,” and “security”), as well as the some-
what less defined principle of “good neighborliness,” allow a state con-
fronted with a major threat to its exclusive resource interests to asscrt the
necessary and proportional force to avert the danger or to abate its eflects.?*
In addition, in their various contiguous zones,™ staltes exercise limited con-
trol over inclusive resources to prevent injury to particular exclusive in-
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terests. Coastal stzles have also certain other rights ol abatement beyong
their national jurisdictional limits (as, for example, those specified in 1r1-ll
IMCO “Public Law” Convention).® All these rights build upon the bas'c
principle, alrcady mentioned, of “impact territoriality.” *

The most sigrificant feature of the Stockholm formulation in light of
these precedents is that Principle 21 cxplicitly extends lability 10 cover
“‘areas beyond the limits of national jurisdiction.” The case law o date hag
bue_n applied only narrowly for damage inlNicted by one country or by iis
nationals on the rights, property, or territory of another country, its na
tionals, or activitics. Customary concepts of “'self-defensc,” "self—preserva:
tion,” “security,” “'good neighborliness,” and “‘contiguous zones' haye
also been defined in Lerms of a sovereign state “‘self.” The new stalement of
international community expectations—by its explicit provision—applies 1o
the res communes as well as the exclusive possessions of other states,

Fuacilitating Productive and Harmonions Use

Resources inclusively enjoyed. Facilitating productive use of inclusive re.
sources has traditionzlly been cxpressed in terms Jjointly of conservalion
und apportionment. The early fisherics. pelagic sealing, and whaling cop-
venuons are exaniples of internarional agreements for these purposes ¥
Providing for the harmonious enjoyment in use of inclusive resources has
required clarification of certain principles of jurisdiction and “rules of (ke
road.” Vessels, aircralt, and spacecraft are assimilated to their territory of
registry (with certain exceplions where there is concurrent Jurisdiction).
As to the host of ancillary rules of conduct, marilime law has over the cen-
turies developed a comprehensive regime for regulating navigation, safety
and other operutional lacets of use ® Similar regulatory regimes have mort;
rf:cently been adopted [or parallel problems in the arcas of internarienal
rivers, air transport, and space exploration through the operations of the
Helsinki Rules,® the International Air Transport Association (IATA) and
the Quter Space Trealy* and related Unired Nartions space resolutions.

In the context of the current Law of the Sea negotiations, this order is
being greatly cnlarged in scope.* First, states are coming 1o realize the
seriousness of the problem of overfishing and its adverse impact on world
protein supply and economnic livelihood, Conservation of the fish stocks is
said to be a major impetus behind the many proposals for new fisherics
regimes and “‘exclusive economic zones.”” A sccond concept gaining general
support is that of maximum utilization (variously defined). Several of the
_ﬁsherics_proposals make specific provision for other states 1o share in fish-
Ingactivities when a coaslal state underutilizes the fisheries resources ourside
its territorial sca. Thirdly, issucs of cquitable allocation and problems of
landlocked and other geographically disadvantaged states are having 1o be
faced openly. OF some twenty-seven different resource proposals presented
n the United Nations Committee on the Peacelul Uses of the Scubed and
the Ocean Floor Beyond the Limits of National Jurisdiction {the **Seabeds
Commitlee”), six deal essentially with the concerns of these geographically
unfortunate states.
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Resources exclusively enjoyed. With respect Lo their exclusive resources,
many states have gone I'arthcr_than existing international norms in insti-
tuting positive programs of action. The United States Clean Air Act, 1967
Air Quality Act, and Clean Air Amendments of 1970, which together
aspire to set up a c:_)mprehenswe system of air quality lcontrol, aflord an
jmpressive example in just one area. Not only are national governments
declaring their environmental aspirations, but they are also creating the
jnfrastructure essential to ach@eve t_hese goals. Just a fe\{v years ago “con-
servation’” was a relatively minor interest associated primarily with bird-
watchers and occasional whale enthusiasts, but now most of the major
jndustrialized nations of the world have set up national departments of the
environment. In this country, the Council on Environmental Quality (CEQ)
hes a highly significant advisory role and the Environmental Protection
Agency (EPA) undertakes major operational functions.

Gtates collectively as well as individually are increasingly making ef-
forts to conserve and preserve exclusive resources. Under the recent 1973
UNESCO Convention for the Protection of the World Cultural and Na-
tural Heritage, states have reciprocally recognized their duty of “ensuring
the identification, protection, conservation, presentation, and transmission
to future generations” of the world’s herttage, and they have bound them-
selves Lo take “effective and active measures’” toward these ends. ™ Similarly,
the new 1973 Endangered Species Convention,** by which states agree to
refrain from trade in species of wild flora and fuuna in dunger of extinction,
represents such a collective conservation attempt covering some resources
within the exclusive competence of nation-states. Finally, international aid
and technical assistance for environmental management projects, if it is
ferthcoming, would also come under this category.

Planning and Develppment Functions in Relation to Resources

Resources inclusively enjoyed. Many of the most important resource use
problems are associated with repional development and urbanization. Com-
munity planners have long advocated more cffective planning of the physical
environment and services of communitics and subsequent development of
resources in accordance with these plans. Many of these local considerations
themselves have international implications {c.g., amount of land devoled to
food production, land activities which pollute the oceans and atmosphere,
weather modification}, and certainly the aggregate problem of planning and
development of the resources of the shared earlh-space environment is a
matter of utmost international concern,** Until quite recently, nevertheless,
these functions have been given little attention by the world community, and
only initial projects have been underiaken.

There have in the past been attemnpts at shared river basins planning and
development. The 1909 Boundary Waters Treaty between the United States
and Canada set up the International Jeint Commission (IJC) to make
recommendations for the effective use of these waters and since then the
Rhine and Danube Commissions have been set up for analogous purposes, ¥
On a broader scale, the comprehensive efforts by many international
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agencies of the United Nations Family to alleviate the drastjc conditjong
caused by the draught in the Sahelian region in Africa and to improve the
future prospects for the area is an unprecedented international custodiar.
ship ¢nterprise.® Yer, as far as overall inclusive international Plarning ang
development of the resources of the shared earth-space environmen; is
concerned, the record is woelully deficient,

Resources exclusively enjoyed. With respect 1o exclusjve Iesources, g))
nations plan, some with more formal term projections and explicitly siateq
goals than others. The individual governmental ways und means are diverse,
A hopelul collective initiative in terms of internationad cooperation {or the
planning and development of national or exclusive resources ought, hoy,.
ever, to be noted. In the preparations for the 1975 Yancouver Conference.
Exposition on Human Settlements, countries with similar environmengg)
problems in areas such as cily planning, urban and rural services, low-cogt
housing, accommedation of migrants, elc., are pooling their expertise for
their joint and scparate benefit.

Managing the Access of Peoples to Resources

The issue of managing the access of peoples Lo resources involves recon-
sideration of criteria for membership in patioral communilies (nationality},
of freedom of movement between communities {transnational migration
and of control of numbers of people (population). s

Nationality. Nationality is the vehicle by which an individual can advance
claims to richer partictpation both in the exclusive resources of his particular
national community and in the inclusive resources of wider communities,
States have historically been permitted Lo prescribe and apply highly re-
strictive policics in the granting or denjal of nationality. This regime has
frequently resulled in “statcless persons,”” who arc politically imporent both
in the national territory in which they find themsclves and in internitional
arenas. More generally, it dishonors the principle of individual voluntarism
and the maximization ol human rights and human dignity.

Fortunately, however, some amelioration of historic attitudes toward
nationality can be seen in the contemporary human righis program. The
Universal Declaration of Human Rights provides that, at a minimum,
“everyone has the right to a nationality” 2nd that “no one shall be arbi-
trarily deprived of his nationality nor denied the right Lo change his na-
tionality.” ** Furthermore, (he same condition is implicit in the broader
proclamation in the U. N. Environment Declaration that “{mlan has
the Mundamental right (o [reedom, equality, and adequate conditions of
life, . .,

Movement of peaples. The right to a nationality, if it is to be a meaninglul
vehicle of individual freedom and self-expression, must be accompanied by

cerlain concomitant international rights: the right to return, the rjght to
leave, and the right to stay in a country. Freedom of movement berween
and among national communitics is required for their eflectuation,

Traditionally stales have imposed severe limitations on international free-
dom of migration: in Lerms ol tmmigration quotas, travel, and visa restric-
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: - s on the one hand, and expatriation, deportation, and similar depriva-
Y- tions, (

ch distressing precedents have been rejected in recent
tons o% tgz (()Jtt'h?lrl;ns;znhr?ghts, e.gg.,pthe Universal Declaration on Human
delineali e Intesnational Covenant on Civil and Political Rights,® the
Rights, Convention on Human Rights,’® and the American Cor}vcntmn
Europeann Rights.® Yet, one has only to think of the plights of Soviet Jews,
on Hume Asians, and American draft resisters to realize that the world
Ugﬂndan‘[ is still far from having achieved its stated objectives. The goal
comn;llim]l] iiegrcc ol voluntarism in international affiliation, participation,
:IEda tra%cl is far from having been reached, . . ]
Population. Thirdly, the matter of numbers and concentrations of people
hap “population question’'—is lundamental to international environ-
—:nfal ppolic:y-making_ Population factors have to be approached both frorn
0 oint of view of people as resources (human resourc_es)_ and fr{_}m t_lmt
tl}e goplc as molders ol their own cnvironment (human dignity). This raiscs
. If:nt and contradictory policy considerations: on the one hand, people
::g an important base of power in lhe_ worI(_:I community, buF, on the ollher,
po environmental measures in any _dlmcnsmn can be effective m_thc ong
term if the demographic explosion is not ;hecked. At least to this extent,
basic Malthusian doctrine remains as applicable as ever. il e
Until very recently population Issues have been conadcrec! v1rEual y :.;:-
clusively within the decision-making competence of sovereign sla Ts._ n
the last decade or so, however, tra_nsnauonal efforts Lo control p()[?u aucin
growth and distribution have been inaugurated. They were at first narrowly
limited to development assistance in the field of birth-control 1ecl}nologgl'.
Howevcr, with the growing imminence and clearer perceptions o.l' impend-
ing global demographic crisis, intemauqnal_coo‘peralmn has pc'en_ mcr;e_als;l;i
steadily in scope and mugnilude——culmmatmg_m the denomination 01' :
as World Population Year and the preparation {for a World Population
Conference in 1975

Claims in Relarion te the Global Constitutive Process

General Conception

The contemporary global community, like its conslitl{cm’ nallon_a_l com-
munities, maintains a comprehensive process of authoritative dcqlsmn,rm
which elements of both authority and ct_Te.cuve control are combined, Er
the pratection and expansion of both minimum and optimum ordf:r_. T e
“constitutive process’” so maintained is compnsed_ of_ all thps.e decisions
which characterize and identily the diﬂ‘er§n.t aulhom:dlwe dcc1s:o‘n-makcrs,
specify and clarify basic community paolicies, cstabhs_h appropriate slr'uc-
tures of authority, allocate bases of power fgr sanctioning purposes, au-
thorize procedures for making.the different kinds of decisions, and secure
the continuous performance of all the _difl'creqt Lypes ql" d;cnsmn fu'ncu_ons
(intelligence, promotion, prescription, invocation, aqphcal:on, tcr_mmatll_on.
and appraisal) necessary to making and adm:mslen_ng community po 1}5_\/.
The “public order” decisions of the larger community, such as those that
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protect or fail to protect the environment, emerge in continuous flow from
this established process,

This conception ol constitulive process is sharply o be distinguished from
the oft-asserted, restrictive, two-tiered approuch to global decision—makingI
which attempts 1o draw a sharp division between inwrnational law ang
national legal processes. Concisc expression of this latwer view was oflereg
most authoritatively by the late Professor Lassa Oppenheim:

International Law and Municipal Law are in fact two tolally and essentially
different bodivs of law which have nothing in common excepl that they are both
branches—bul separate branches—of the tree of law. Of course il is possible
for the Municipal Law of an individual stale by custom or by statule 10 adopt
rules of Imernational Law as part of the law of the land, and then the respecijve
fules of International Law become ipse facta rules of Municipal Law.%

Unhappily, this “two-tiered™ approach has recently achieved resuscitation
in the specific context of international environmental law:

[Tihe global and particular policy processes are nol seen running side by side,
one scoring here and one there. They are hicrarchical rather than complemen-
tary, They are [used together 1o form a single two-tier process in which the
understandings, apprehensions, and goals, continugusly articulaied, assessed
and re-cvalvaied at the global level, are allowed to seep down 1o the second tier
of the subsystems and gently civilize the harsh burt unavoidable particular solu-
tions {0 which individual states, pressed by technological Aux, will increasingly
resord. Y

Similarly, the conception of a global constitutive process requires clear
distinction from the other scholarly extreme: the so-called “monist Lheories”
of international law. The clearest, bricf exposition of ihese theorics is per-
haps that of Professor Josel Kunz:

[ALl the activily of the single States is regulated by the supracrdinated law of
Nations. The so-called “domestic alfairs” of the single States are not the affaics
which are ner regulated by international law, but the affairs which a State, under
internurional faw, has the exclusive conipetence 1o regulate as it pleases.®

The most complete devotion to this monistic primacy of international law,
unhappily, underwrites a rather [utilitarian despair. Thus, Professor Richard
Falk concludes:

A world ol sovereign staies is unable to cope with vndangered-planel problems
... Such a system exhibits only a modest capacity for internaticnal coopera-
tion and coordination. The distribulion of power and authority, as well as the
organization ol human vifort, is over-whelmingly guided by the selfish drives ol

nations, s
‘

Avoiding the Scylla of legalistic mysticism and Charybdis of academic
fatalism, it may be possible to observe that people identily and interrelate,
and make authoritative decisions, on multiple levels, trom local Lo global
or earth-space. Our presentation will be confined 1o brief descriptions of
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how the various types ol decision are performed transnationally in relation
{0 environmental problems.

Particufar Funclions

We describe the varying phases of the world constitutive process in terms
of seven basic funciions or culrnin_aling outcomes in dcci_sion_: intetligence,
prom01ion, prescription, invocution, application, termination, and ap-
praisal. ) . o . _ o

Intelligence. Intelligence is the obtaining, processing, and disscmination of
information {including planning).

The intelligence [unction is given great emphasis in the United Nations
Environment Programme. The Actien Plan adopted at Stockholm provided
for a comprehensive global assessment program Lo be called “Earth-
watch.” & Earthwatch included functions divided into four categories:
evaluation and review, rescarch, monitering, and information exchange. Of
the 109 rccommendations adopted by the Conlference, Recommendations
25, 40, 23, and 27 had provisions pertinent 1o these lour respective areas.®!
At subsequent sessions ol the UNEP Governing Council, a large number
ol representatives have expressed the view that high priority should be
given to the Earthwatch program and that a beginning should be made
with the monitoring component of the program by the establishment of a
uGlobal Environ Monitoring System” (GEMS).64

Several important transnational environmental groups carry out en-
vironmental information gathering and dissemination aclivities, Some
highly prominent cxamples are the Study of Criticul Environmental Prob-
lems (SCEP}, the Scientific Committee on Problems of the Environment
(SCOPE), and the Study of Man’s Impact on Climate (SMIC) of the Inter-
national Council of Scientific Unions {1CSU), the Marine Environmental
Protection Committee (MEPC) of the Inlergovernmental Maritime Con-
sultative Organization {IMCQ), the Committee on the Challenges of Mod-
ern Socicty (CCMS) of the North Atlantic Treaty Organization (NATO),
and International Union lor the Conservation ol Nature and Nutural Re-
sources of the Council of Europe.®® On a bilatera] level, the recent United
States-Sovict treaty on the cxchange of environmental informarion under-
lines the importance of this function as a prerequisite to other forms of
environmenlal cooperation.®

Many subnational groups, of course, also perform vital environmental
information activitics. The requirement of environmental “impact state-
ments’” under Section 102(2) (C) of the United States Nationitl Environ-
mental Policy Act of 1969 was designed to ensure that such activities are
carried out by federal agencies belore they undertake major lfederaf actions
with significant covironmenltal effects.® Finally, countless research and
analysis efforis by private individuals and instituwtions contribule (o the
overall global fund of environmental intelligence.”

With all the recent proliferation of international environmental intelli-
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gence programs, the system is still somewhat incomplete. There has been
only qualified recognition of Lhe duty of states to warn and consult with
other states concerning activitics which risk significant adverse environ-
miental effects on the other states. As onc writer has expressed it, we lack
an intcrnaticnal analeg for national “impact statements.” 7* This duty to
provide proper warning was proposed by the Working Group of the Pre-
paratory Commitice for the Stockhelm Conference [or inclusion in the
Envirenment Declaration; the aborted **Principle 20" would have read:

Relevanlt information must be supplied by States on activilies or developments
wilhin their jurisdiction or under their cortrol whenever they believe, or have
reason to believe, thal such information is needed to avoid the risk of significant
adverse effects on the environment in areas beyond their national jurisdiction,™

Unfortunately, due largely to an envirenmental dispute between Brazil
and Argentina, this principle failed Lo win acceptance at the Conflerence, It
was instead forwarded 1o the Uniled Nations General Assembly, which
incerporated only a modificd version in a separate resolution calling for
“‘cooperation and good neighborliness” in the field ol environment.”

Qur need for new and more precise environmental information in general
and in specific situations is enormous. It is matched only by the nced for
better arrangements for processing and exchanging present knowledge.

Promation. Promotion (or recommendation) is the advocacy ol gencral
policy. It involves the formulation and propagation of demands and the
mobilization of support [or new enactments.

This function has been rather inadequately performed on the transna-
tional level in relation to environmental afTairs. The whole United Nations
Environment Programme (UNEP)—with its Governing Council, Secre-
tariat, Fund and Co-ordinating Board—was, however, sct up basically to
see that there arc improved and better-coordinated internationazl environ-
ment initiatives in the future.™ In particular, the Environment Secretariat
and its Executive Director have been mandated by the General Assembly to
act as “a local point for environmental aclion and co-ordination within
the United Nations system,’” 74

Many other organizations are becoming quitc actively involved in ¢n-
vironmcnatal promotion activities. The numerous nongovernmental organi-
zations represented at the Stockholm Conference got together and promul-
gated their own “NGO Declaration.” In it they made recommendations on
policy and action in regard to the Conference agenda und pledged, inter
alia: separately to -‘mobilize support for the Stockholm decisions” and
together to “mobiliz[e] joint pressure for environmental change.” 74

The Club of Rome, with its now lfamous study on The Limits {o Growrh7é
is an example ol an international organization which has ceveloped high
potealial for transnational environmental promotion activities, The Inter-
national Council of Scientific Unions, largely through the SCEP, SCOPE,
and SMIC siudies,” has had similar effects, The International Instiwnte for
Environmental Affuirs was specifically established in [97] to serve as a
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clearing house and catalyst for action.’ Finally, certain domestically based
public interest groups are performing international cnvironmental promo-
tion functions.” The Sierra Club has developed transnational concerns and
an international organizational network to sustain them, and the Center for
Law and Social Policy is active in [oreign policy und international relations
advocacy for inclusive environmental interests.

The initial thrust of all these promotion activities is to change the per-
spective of cffective clites to incorporate broader recognition of ecological
imperatives. Their ultimate objective is 1o formulate and propagate environ-
mental demands and to mobilize support [or the enactment and application
of new asuthoritative prescriptions at all levels of community participation.

Prescription. Prescription is the formulation and projection of policy as
authoritative community cxpectation. Historically, the making of transna-
tional law has ponc lorward by way of articulated multilateral agreement
and of unarticulated, habitual, cooperative behavior from which expecla-
tions about authority and control are derived. Five different Lypes of inter-
national arenas house activity toward this end: diplomatic, parliamentary-
diplomatic, parliamentary, adjudicative, and excculive. In the feld of
international law, the trend is markedly toward the delegation of law-making
functions to the executive arena, since it features specialized agencies with
secretariats which can deal continuously with decision functions.

Recent achievements in the prescription of international environmental
law are impressive. Within the area of the ocean environment alone, several
examples have been mentioned, and there are many others: the 1938 Geneva
Conventions on the Law of the Sea,® the International Convention for the
Prevention of Pollution of the Seas by Qil (1954-1971),5 the International
Convention relating to Intervention on the High Seas in cases of Cil Pollu-
tion Casualties (1969),* the Tnternational Convention on Civil Liability for
Qil Pollution Damage (1969)# the International Convention on the Estab-
lishment of an International Fund for Compensation for Qil Pollutien
Damage {1971),%! the Bonn Agreement [or Cooperation in Dealing with
Pollution of the North Sea by Oil (1969),% the General Principles on Marine
Pollution® and the Statement of QObjectives on the same subject (1972),% the
Oslo Convention for the Prevention of Marine Pollution by Dumping [rom
Ships and Aijrcraft (1972) % the International Convention on the Prevention
of Pollution [rom Ships (1973),% and the Convention for the Prevention of
Marine Pollution [rom Land-Based Sources {1974).%

All these conventions show an increasing awareness of the problems of
the marine environment. They——especially the last-mentioned—also show
growing recognition ol the complexity of the ecological interdependences
which are the most important conditioning lactors of the policy-making
process. Finally, there is a subsidiary trend Loward increasing acknowledge-
ment that, in the context of -marine pollution, coastal states ""have a par-
ticular interest in the management of area resources.”

Recent outcomes in prescription are, of course, not restricted to pollution
and not restricted Lo the resources of the oceans. The “Test Ban" Treaty
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(1963),* the *Outer Space” Trealy (1967),” and the draft Convention on
Liability for Damage Caused by Space Objects (1971)* all embody pre-
scriptions with relevance to the environmental protection and usc of the
atmosphere and biosplere. The new "World Heritage” * and “'Endangered
Species” * Conventions (1973), Convention on Fishing and Conservation
of the Living Resources in the Baltic Sea (1973),% Agreement on the Con-
servation of Polar Bears (1973),% and a varicty ol other multi- and bilateral
agreements are addressed to the positive goal of the wise use and preserva-
tion of environmental resources for [uture generations.

The central point is that these articulations of conceptions of prevailing
law show both awareness of international environmental problems and a
degree of willingness to do something about them. Clearly, if the inherited
prescriptions about the protection of the environment are inadequate, the
prescribing process itself offers few impediments to their being rendered
more appropriate.

Invocation. Invocation is the provisional characterization of concrete eir-
cumstances in reference to prescriptions. In order to stimulate the application
of community prescriptions, participants either must have the appropriate
arenas open to them or find a surrogate or champion who does have access.
The International Court of Justice (ICJ) is, for example, at present closed to
individuals and nonstate entities,® but states often bring cases there in a
representative capacity for such participants. Community members who
would complain about the violation of prescriptions for environmental pro-
tection, nevertheless, are likely to confront formidable barriers to obtaining
a hearing,.

The overwhelming trend of decision has been to permit the state of na-
tionality, and only the state of nationality, to protect individuals and cor-
porate entities. Fyrthermore, states are still regarded as having an option
as to whether or not they will protect theiv nationals, for international law
imposes no duty on a state to do so. This law has been developed in such
famous cases as Nolfebolm (narrowly restricting state protection of in-
dividuals),’® Flegenheimer (limiting state discretion as to who is its national
for invocation purposes)® and Barcelona Traction (severely restricting
competence to assert shareholders’ interests in corporate affairs).’** The
net effect of these decisions is denial of protection in international arenas—
of the minimum right to a hearing on the merits—to the individual and
group intcrests concerned. Similarly, in the national arenas of many coun-
tries, public interest groups are incapacitated because of restrictive provi-
sions on standing to sue.

Recent trends are not encouraging, Not only do the old limitations re-
main extant, but also recommendations in the context of the upcoming Law
of the Sea Conference for a new specialized court (variously referred to as
the Law of the Sea Court or International Maritime Court) and for a special
fisheries commission again provide that only states would be parties to con-
troversies to be resolved therein '®
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Even if these deficiencies are cured and all participants provided with a
right to have their own claims heard, however, there would still remain the
problem of how to secure prolection of wider inclusive interests, This is the
guestion of “who can speak for the commons?”’ In the Muclear Tests Cases,
Australia and New Zealand are currently claiming that states should be
allowed to sue not only on the basis ol specification of injury to their own
exclusive interests, but also as representatives of inclusive international
environmental interests.!® This vital matter is, therefore, now directly be-
for the ICJ.

Application. Application is the final characterization of conerete cir-
cumstances in accordance with communrity prescription, Historically, the
great bulk of the applications designed to put general communily prescrip-
tions into controlling effect in particular circumstances have been made in in-
teractions between foreign office and foreign office. The fact that some
participants have had to be, aiternatively, both claimants and appliers has
not been so much a source of bias as a pguarantee of aggregate decision
in terms of common interest.

In recognition of this traditional mode of application of international law
and of the lact that the international system has developed very few mecha-
nisms {or supranalional application, the relevant conventions rely on na-
tional policing systems. In the past, through the [96% and 1971 IMCO Con-
ventions,'** such reliance has been placed solely on enforcement by flag
states in maritime law and by the state of registry in space law. The 1972
London *QOcean Dumping” Convention, however, departed from past prac-
{ice in recognizing complementary roles of flag and coastal states: the con-
vention is enforceable by a contracting state not only against its flag and
registry vesscls, but also against vessels and fixed or Roating platforms
““‘under its jurisdiction and believed to be engaged in dumping.’’ 19

Full and prompt application of environmental prescriptions may, never-
theless, require more radical solutions—at least until adequate international
cooperation is possible, The highly controversial Canadian Arctic “‘anti-
pollution zone™ ' is described as an example of such unilateral action in
furtherance of multilateral objectives. Within that zone, Canada has for-
bidden the depaosit of wastes and other forms of pollution, imposed absolute
civil liability and penalties for violations, and authorized “pollution preven-
tion officers™ to carry out extensive inspections and other regulatory meus-
ures. Canada asserts that such action is based, first, on the uniqueness and
[ragility of Arctic ecology, and sccondly, on an emerging international law
concept of pollution prevention and control authority of coasral states
beyond their territorial waters.!® The underlying rationale invoked, in other
words, is again Lhe principle of impact territoriality: until and unless the
interpational community takes appropriate action to support its prescrip-
tions for environmental protection and prescrvation, coastal states asserl
the right to protect their own interests.

Unilateral assertions can, of course, be directly contrary to the policies of
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(1963),” the "“Outer Space” Treaty (1967),% and the draflt Convention on
Liability for Damage Caused by Space Objects (1971)% all embody pre-
scriptions with relevance Lo the environmentat protection and use of the
atmosphere and biosplerc. The new “World Heritage” * and ““Endangered
Species” % Conventions (1973), Convention on Fishing and Conservation
of the Living Resources in the Baltic Sca (1973)," Agreement on the Con-
servation of Polar Bears (1973),% and a varicty ol other mului- and bilateral
agreements are addressed to the positive goal of the wise use and preserva-
tion of environmental resources for [uture generations,

The central point is that these articulations of conceptions of prevailing
law show both awareness of inwernational environmental problems and a
degree of willingness to do somcthing about them. Clearly, if the inherited
prescriptions about the protection of the environment are inadequate, the
prescribing process itself offers few impediments to their being rendered
more appropriate.

[nvocation. Invocation is the provisional characterization of concrete cir-
cumstances in reference to prescriptions. In order to stimuiate the application
of community prescriptions, participants either must have ithe appropriate
arenas open to them or find a surrogate or champion who does have access.
The International Court of Justice (ICJ) is, for example, al present closed to
individuals and nonstate entities,® but states often bring cases there in a
representative capacity for such participants. Community members who
would complain about the violation of prescriptions for environmental_p_ro-
tection, nevertheless, are likely to confront formidable barriers to obtaining
a hearing,.

The overwhelming trend of decision has been to permit the state of na-
tionality, and only the state of nationality, to protect individuals and cor-
porate entities. Fyrthcrmore, states are still regarded as having an option
as to whether or not they will protect their nationals, for international law
imposes no duty on a state to do so. This law has been developed in such
famous cases as Nollebohm (narrowly restricting state protection of in-
dividuals),’®® Flegenheimer {limiting state discretion as to who is its national
for invocation purposes)® and Barcelona Traction (scverely restricting
competence to assert shareholders’ interests in corporate affairs).!® The
net eflfect of these decisions is denial of protection in international arenas—
of the minimum right to a hearing on the merits—to the individual and
group interests concerned. Similarly, in the national arenas of many coun-
tries, public interest groups are incapacitated because of restrictive provi-
sions on standing to sue.

Recent trends are not encouraging, Not only do the old limitations re-
main extant, but also recommendations in the context of the upcoming Law
of the Sea Conference for a new specialized court (variously refcrred to as
the Law of the Sca Court or International Maritime Court) and for a special
fisheries commission again provide that only states would be parties to con-
troversies to be resolved therein,'®

McDougal & Schneider: Environment and World Public Order 99

Even if these deficiencies are cured and all participants provided with a
right to have their own claims heard, however, there would still remain the
probiem of how to secure protection of wider inclusive interests, This is the
question of “wha can speak for the commons?” In the Nuclear Tests Cases,
Australia and New Zealand are currently claiming that states should be
allowed to sue not enly on the basis of specification of injury to their own
exclusive interests, but also as representatives of inclusive international
cnvironmental interests,'®* This vital matter is, therefore, now directly be-
for the ICJ.

Application. Application is the final characterization of concrete cir-
cumstances in accordarce with community prescription. Historically, the
great bulk of the applications designed to put general communily prescrip-
tions into controlling effect in particular circumstances have been made in in-
teractions berween foreign office and floreign office, The fact that some
participants have had to be, alternatively, both claimants and appliers has
not been so much a source of bias as a guarantee of aggregate decision
in terms of common interest.

In recognition of this traditional mode of application of international law
and of the lact that the international system has developed very few mecha-
nisms for supranational application, the relevant conventions rely on na-
tional policing systems. In the past, through the 1969 and 1971 IMCO Con-
ventions, "W such reliance has been placed solely on enforcement by flag
states in marilime law and by the state of registry in space law. The 1972
London *QOcean Dumping” Convention, however, departed {rom past prac-
tice in recognizing complementary roles of flag and coastal stares: the con-
vention is enforceable by a contracting state not only against its flag and
registry vessels, but also apainst vessels and fixed or Roaling platforms
““‘under its jurisdiction and believed to be engaged in dumping.’’ 198

Full and prompt application of environmental prescriptions may, never-
theless, require more radical solutions—at least until adequate international
cooperation is possible, The highly controversial Canadian Arctic “anti-
pollution zone” ' 1s described as an example of such unilateral action in
furtherance of multilateral objectives. Within that zone, Canada has for-
bidden the deposit of wastes and other forms of pollution, imposed absolute
ctvil liability and penalties for violations, and authorized *“pollution preven-
tion officers” to carry out extensive inspcctions and other regulatory meas-
ures. Canada asserts that such action is based, first, on the uniquenecss and
[ragility of Arctic ecology, and sccondly, on an emerging international law
concept of pollution preveniion and control authority of coasfal states
beyond their territorial waters.!® The underlying rationale invoked, in other
words, is again the principle of impact territoriality: until and unless the
international community takes appropriate action to support its prescrip-
tions for environmental protection and prescrvation, coastal states assert
the right to protect their own interests.

Unilateral assertions can, of course, be directly contrary to the policies of
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transnational community expectation. When meant to insulate arbitrary
and narrowly self-interested national actions from inclusive review (instead
of simply providing an alternalive arena flor policy interpretation and
other application), the consequences can be destructive both of inclusive
substantive interests themsclves and of confidence in the world con-
stitutive process as @ whole. The resistance to jurisdiction of the Interna-
tionzl Court of Justice asseried by Iceland and Franee in the environmen-
tally related cases of Fisheries Jurisdiction (concerning the legality of Ice-
land’s declaration of a 50 nautical mile exclusive fishing zone) and'® Nuctear
Tests (concerning the legality under customary international law of nuclear
tests in the atmosphere)*® is of this type. It is possible that either or both
countries may have sound cases on the merits, but they should be prepared
to defend them in an international forum against conflicting environmental
claims,

This is not to say that there are easy answers to the polemics of unilat-
eralism, bilateralism, regionalism, and multilateralism as approaches to
the application of international environmental law. It is merely to realize
that the traditional international legal order is essentially a laissez-faire
system, uncxperienced in collective enforcement actions to deal with non-
securily matters. Given the urgency of present ecological imperatives, llexi-
ble approaches to application on the part of those most directly concerned
are required until the world constitutive process develops its own adequate
means ol application.

Terminarion. Termination is the ending of a prescription and the disposi-
tion of legitimate cxpectations created while the prescriplion was in cffect.
The prescribing function does not itself operate to terminate a great many
old prescriptions. Comparable procedures must, therefore, be applied for
putting an end to old crystallizations of communily expectations.

In the environmental context, due to the extensive and fundamental inter-
dependences with other areas of policy-making, it will often be necessary
to ameliorate the costs of change and of selective impacts. The Helsinki
Rules on the Uses of the Waters of International Rivers'!! understand this
and provide [or compensation of prior intcrests where international rivers
are adapted 1o new uscs. Similarly, special time delays and other compensa-
tory measures may be called for in the inauguration of new fisheries regimes
and arrangements for mining of the oceans [or manganese nodules and
other substances. Stabilization bodies for the purpose of casing economic
and trade dislocations based on old patterns of exploitation have, thereflore,
been proposed as part of the Seabeds regime to be created under the new
Law of the Sea Treaty.!'”

In sum, where rebus sic stantibus" has been invoked without deliberate,
inclusive performance of the termination function, serious economic and
other disruptions in the world public order have been known to occur, The
international crisis precipitated by the unilateral modification of concessions
and the eil embargo of this year is just one outstanding recent exampic.

Appraisal. Appraisal is the evaluation of the manner and measurc in
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which the public policies have been put into effect and of responsibility
therefor. Basically it represents the intelligence function applied to the de-
cision process itself,

The most comprehensive recent examples of this function are the “Jack-
son Report,” "¢ which reviewed the United Nations Development Pro-
gramme, and the report by the Pearson Commission,*'$ which appraised the
international Bank for Reconstruction and Development. The motivations
behind the creation of the United Nations Institute for Training and Re-
search (UNITAR}, and the Joint Inspection Unit of the United Nations
Secretariat involved performance of this function, and the same can be said
of the United Nations Commirtee on Resources in a more directly environ-
mental context."® Finally, the mandate for the United Nations Environment
Programme explicily charges the United Nations Governing Council with
the responsibility “to receive and review the periodic reports of the Execu-
tive Director on the implementation of environmental programmes within
the United Nations system.™ 18

An ever-present difficulty with appraisal is its ‘'sensitive’ character.
Evajuations of success or lailure are no trivial matter from the viewpoint of
a responsible official or agency, From the point of view of the global con-
stitutive process as a whole, self-appraisal of environmental performance is
essential in order to be able to entertain realistic expectations about the
consequences of change.

APPRAISAL AND RECOMMENDATIONSM®

On overview, [wo major characteristics of past trends may be observed.
First, the underlying thrust in the formulation of past claims about resources
has been primarily in terms of state-centeredness rather than commitment
to inclusive community interests. There have been increasing claims to
special state competence over resources and few efforts to regulate, plan,
and develop their use and benefit for the greater shaping and wider sharing
of values among all peoples now and through time. It is far from evident
that these claims can be justified even as provisional measures by reference
to the limitations inherent in the contemporary international decision-mak-
ing system.

Second, such limitations as have been imposed upon unilateral egocen-
tricity in clajms to resources have been formulated from perspectives other
than the specifically environmental or ecosystemic. The Stockholm Con-
ference was in some measure successful in developing the missing environ-
mental perspective, but the new international awareness is still fragile and
tentative. The “energy crisis,” for example, has provided disturbing indica-
tions of the perspectives of governments, multinational enterprises, the
press, the public, and all sorts of groups and institutions. As one eminent
analyst has put it: “There are signs of an increasingly widespread tendency
to consider last year as the ‘year of the environment’ and this year as the
‘year of the energy crisis’."
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The many deficiences in past decision describued above can be expected
to continuc in the abscnce of the formulation, evaluation, and implemen-
tation of morc appropriale policy alternatives. Some of the policy alterna-
tives requiring consideration may be indicated by swmmary reference both
to the main features ol the pracess of use of resources and Lo the different
types of decision in world constitutive process.

Use of the Environment

In future decisions about competence over resources, the occans and the
scabed should be maintained with as high a degree of inclusive enjoyment
as possible. This perspective should guide policy-makers in the new legal
order they intend to ereate at the wpcoming Law of the Sea Conference.
The cxpansion of exclusive coastal state competence over the aceans should
be confined to a minimum, and, whatever the precise conslitution ol the
new Scabeds Aulhority to deal with resources beyond the limits of national
jurisdiction, it is cssential that it both facilitate the widest shaping and
sharing of the available values and protect the valid interests of all parties
concerned once properly established. Although in some ways this task
represents an unprecedented challenge to the inclusive decision-making
system, certain analogics can be found in the work of existing international
organizations, such as the International Civil Aviation Organization
(1CAQ).

Similarly, air, weather, and climate must be recognized as resources within
the inclusive domain. Recommendation 70 of the Stockholm Action Plan
recommended interstate consultations lor activitics which carry a risk of
eflects on climate.'** The Bangkok Conierence on World Peace Through
Law went further and proposed “‘establishment at the earlicst possible date
of a Convention on Weather Control.”” * We fully support this recommen-
dation and urge that the United Statcs call now for a comprehensive inter-
national treaty concerning control of weather and climate modifications,
both inadvertant and deliberate, which have effects or potential eflects across
national boundaries. We also rccommend that some international agency,
perhaps the World Mecteorological Organization {(WMQ), be explicitly
charged with undertaking inquiry and recommendation in this area,

Regulation of Enjoyment

Coutroliing Injurious Use

Resources inchusively enjoyved. Governments and all effective clites must
cooperate Lo withstand the assertion of cluims to uses ol sharable resources
when such enjoyment can have injurious cflects on the rights and interests
of others or common interests. In keeping with this aim, the new Law of
the Sea Treaty must kcep pace with the advances of technology and design
an elfective envirenmenlal code for the occans, taking full account of the
implications of such modern innovalions as nuclear ships, supertankers,
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icebreakers, deep-watcr porls, and seabed mining flacilitics. Multilateral
solutions must be sought to problems of inclusive resources, and stales in-
dividually as well as collectively must accept responsibility for the eflfective
implementation of such solutions.

As luar as the atmosphere is concerned, the 1963 Test Ban Trealy'™ [orbids
atmospheric testing of nuclear devices. Since then, such tests have repeatedly
been condemned by the internalional community. Considering the dire en-

" vironmental consequences, governments at ihe Stockholm Conlerence again

resolved “'[tlo condemn nuclear weapons tests, espectally those carried out
in the atmosphere.”* France and China. nevertheless, refuse 1o accept such
decisions, and Australia and New Zealand are now protesting recent French
explosions in the Mucfear Tests Cases.!™ Tt should be recognized that the
ban first stated by the 1963 Treuty has now crystallized in gencral com-
munity expectations Lo such an exient as to become part of customary
international law, and beth France and China should be prepared to live
up to any such pronouncement by the World Court.

Resources exclusively enjoyed. Principle 21 of the Siockholm Declaration
provides the equitable basis for a regime of regulation of enjoyment of rc-
sources exclusively enjoyed so as not lo injure others or the commeon in-
terests.'?s It should be understood to encompass responsibility in such areas
as land-based sources of atmospheric and marine pollwion, liability for
weather modification activities within the jurisdiction and control of one
state which could damagc the cnvironment of other states or the common
environment, any similar efifects of supersonic aircraft, disposal of radio-
active wastes or nerve gas, and the whole range of new activities rendered
possible by technological developments. The recent regional Convention for
the Prevention of Marine Pollution from Land-Based Sources should be
extended to cover the occuns as a whole, and similar provisions should be
made for enclosed and semienclosed seas, the time is also ripe for bilateral
and multilateral weather modificalion agrecements, and, as Canada has pro-
posed to NATO’s Committec on the Challenges of Modern Society, govern-
ments should undertake study of the cffects of supersanic Bight in the atmas-
phere #

Facilitating Productive and Harmonious Enjoyment

Resounrces inclusively enjoyed. OF first priority in (his area is the viable
organization of 4 regime for the high seas fisherics and of the resources of
the seabed to cncourage their utmost exploitation for the benefit of the
whole of humanity, including both present and future generations. Any
extensions of exclusive competence, in the form of special functional
“zones'’ or otherwise, should be with a minimum of damage to the remaining
inclusive uses of the oceans—in particular, uses of transportation, com-
munication, and seicntific research.

Resources exclusively enjoyed. In light of the history of draft Principle
20,'> the most immediate need is for adequate supply of information and
full recognition of the duty to consult with other states concerning activilies
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likely to affect them. Beyond this, technical data and other felcvant informa-
tion should also be supplied to some centralized 1lmernat10nal body—per-
haps UNEP—in regard to proposed means of enjoyment of exclusive re-
sources which affect the regime for the common enjoyment of inclusive re-

SOUrces.

Plamning and Development

Resources inclusively enjoyed. The most urgent need i.s for overall or-
ganizational arrangements Lo integrate intelligence, planning, and promo-
tional activities with respect to all the varying components and !‘eatures of
the earth-space environment. The Governjng Council of UNEP is, to some
extent, charged with these [unctions, but it has not been endowed with the
capabilities for their continuous perf‘ormancc. Aided by such broadly 1n-
clusive planning, actual development might go forward most successfully on
a regional basis. Such regionalism shouldE however, take account of the
larger ecological unities and be organized 1_n_accordance w1§h natural eco-
logical subsystems rather than synthetic polm_cal agglop'lerauons.

Resources exclusively enjoyed. Comprehensive planning and dcvelppment
is needed in all countries at all levels—(rom local, to metr(_)polltan, to
drainage basins, to larger and ultimately national _and Lrapspal!onal levels,
Many countries already have environmem.al agencies or ministries for over-
seeing and managing the resources they enjoy exclusively, and th_e status and
performance of these bodies should be improved. Whatever the ll‘lStlllltl?nal
architecture, the function of planning and development n‘ceds to be prowd.ed
by governments with respect to all erlwi_ronmemal variables. Ccoperative
planning for exclusive resources—as Is itllustrated .by_ the Conferepce-Ex-
position on Human Settlements’™—is useful, but it is a_lso essent_lal _Lhat
responsibilily be delegated to and assumed by continuing organizatlons
which can implement the policies by actually carrying out the planned
development.

People in Relation 1o Resources

Increased voluntarism in personal choice should be the goal of the inter-
national community as far as nationality and migration of peoples is con-
cerned. In the final analysis, however, neither this goal nor any other goal
of environmental protection, preservation, and enhancement can be made
realistic in the absence of effective checks on numbers ol people. )

Voluntary restriction would also, of course, be the most desn_ab!e po]_lcy
with respect to population growth, but its ime may be past. .ll is essential,
internationally and nationally, to make available the education and tech-
nology necessary for voluntary birth control. lYet there remain to be Te-
moved certain legal impediments to voluntanf,m——qot only antiabertion
laws, but also all anachronistic regulations which still prevent free access
to and distribution of family planning information and contraceptive ma-
terial.®® Positive educational and promotional cflorts on the part of Zero
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Population Growth (ZPG) and other programs should further be wel-
comed. Beyend this encouragement of voluntarism, the case lor planned,
compulsory regulation of reproduction, as compatible as possible with
basic freedem of choice, might be given a fuller hearing.! 1t might be found
preferable and possible for global decision-makers (rather than leaving the
determination to the apocalyptic horsemen) to agree on policies that take

. account of human rights to a liveable environment and a decent quality of

life as well as of the right to individual propagation, ol differential rates of
resource consumption as well as of differential reproduction rates, and of
the rights of women to sell-expression and cffectuation as well as of the
claims of nations to people as bases of power.

This is World Population Year, the declaration of which impliecs acute
awareness of these problems, The 1975 World Population Conference will
face an extraordinarily difficult chailenge to cooperative policy making and
implementation.

World Constitutive Process

Intelligence

If fully implemented, “Earthwatch’ ? could provide the internarional
community with a comprehensive environmentat intelligence function. High
priority is therefore accorded to its rapid inauguration. Despite ils promise,
the system could bear improvement.

First, in addition 1o biogecochemicul conformation, the assessment pro-
gram should seek to incorporate intelligence regarding the social factors
that are also fundamental to the “‘environmental” perspective. Social sci-
entists have only begun to develop “‘social indicators’’ that would enable
standard recording of these variables,'®® but some sort of monitoring of
social or sociological costs and benefits is essential to enable any meaningful
assessment of policy-making for (he human environment. Second, the pro-
gram should be expanded to identify and keep track of developments aflect-
ing the environment both in the international and in national legal systems.
The second session of the UNEP Governing Council gave a mandate to the
Execulive Director to convene further informal working groups of legal
experts (o advice him on how best to contribute to the future development
of international environmental law ** but this is only a very minor aspect
of the overall function. Lawyers in general must accept the role of committed
activists, rather than hoping that the small secretariat will provide the
momentous impetus needed. Third, as a basic foundation to all of this
intelligence activity, further studies should be undertaken to clarify the con-
fusions and difficuliies of The Limits to Growth5 and to evaluate its basic
recommendation of ‘‘zero-growth” economic strategies in light of both
natura] and sacial conditioning factors.?® At the present time, there is no
global, little regional, and inadequate national political-economic planning
for the long-term [uture. Fourth and finally, {freedom of scientific and sccial
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scientific research is Tundamenial to the successful implementation of
Earthwatch. At the Law of the Sea Conference,™ and elsewhere, the de-
cision should be that all presently inclusive resources are kept open to scien-
tific inquiry, and sincere efforts should be made to cxtend freedom of in-
formation even to resources exclusively enjoyed insofar as necessary for
comprehensive international policy-making.

Promotion

Lawyers, scientists, scholars, citizens, and others might become con-
cerned advocates and mobilize support among eflective elites, for appro-
priate environmental policies. One has only to think of the widespread
demand for a meratorium on whaling, including its promulgation in Recom-
mendation 33 of the Stockholm Action Plan, to recognize how little inter-
national public opinion alone did for the whales.!® It is essential to supple-
ment hortatory solicitations by mobilizing support within relevant arenas.

International public opinion, although insufficient in and of itsell, is not
inconscguential. Environmental advocates should be putting more energy
and channelling morc resources into the supportive activities of education,
tratning, and public information. Due to the scope and expense character-
istic of such campaigns, in our age ol mass participation and mass thrust of
communications technology, specially orpanized public interest groups
backed up by charitable foundations can and do make a unique contribu-
tion.

Prescription

The Stockholm Conference clarified a lot of customary expectations, and
the United Nations General Assembly has since reinforced many of these
expectations, Environmental policy has alse been crystallized in a number of
international agreements. The prescriptive order is, nevertheless, incom-
plete, We recommend, therefore, that the International Law Commission
of some other equivalent legal body (perhaps under the auspicies of UNEP)
be commissioned to make studies—as the ILC once did on the law of the
sea'®—of potential international environmental norms and come up with
recommended standards of behavior and action. Greater use might be made
of the United Nations General Assembly, of delegations of competence to
specialized bodies, and of procedures comparable (o those of the ILC, for
securing the authoritative promulgation of such standards. Along with this
initiative, support should be given tc the movement for uniform national
laws about the environment—at least insofar as they have transnational
reach (environmental, trade, development assistance, or otherwise),

Concerning particular substantive areas, marine environmental protec-
tion will be a major concern of the Law of the Sea Conlerence, and many
agreements can be expected to evolve out of that umbrella exercise. Inter-
national decision-making at the World Population Conference will deal with
the maost pressing international environmental issue today. It is past time
for negotiation of conventions on land-based sources of all marine pollution
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and on weather and climate modification. The environmental eflects of
supersonic aircraft is also worthy of imminent consideration.

Invocation

The principle requirement for improvement of the invocation function is
for nonofficial actors Lo be accorded greater access to relevant arenas. On
the international plane, short of change in the Statute of the ICJ, this can
be better achieved both by increased willingness of national governments to
represent environmental causes and public interest groups and by provision
of alternative international arenas open directly to nongovernmental actors.
Through development of uniform narional laws and on the individual na-
tional level, what is nceded is relaxation of standing requirements before
courts and administrative tribunals to accord greater recognition to groups
advocating common environmental interests,

A further idea deserving discussion is provision ol an international om-
budsman charged with invoking processes or interveming therein as re-
presentative of inclusive concerns when the common environment is
threatened,'¥® Whether this be the Executive Director of UNEP or some
other individual or organizarion, the orabudsman would have to be directly
connected with the Earthwatch intelligence facilities and supplied with a
competent legal stafl.

Application

As far as the application function is concerned, the authority of particular
stales to make apnlications of international standards appropriately clari-
fied should be recognized and extended. This is especially so where the
applying state has an exclusive interest compatible with and in furtherance of
inclusive community interests, such as the cases of Canada seeking to
protect the unique environment of the neighboring Arctic and Australia and
New Zcaland seeking to prevent threats of radioactive contamination of the
atmosphere in South Pacific areas.

The environmental role of nonstate appliers should also be enhanced. A
special World Environment Court does not seem to be called for at this
time. The ICJ can, however, be sireamlined (through use of chambers,
assessors, ef cetera) ! and other dispute settlement procedures {negotiation,
good offices, mediation, conciliation, arbitration, judicial settlement in
other courts, and administrative tribunals) should be tailored more readily
to take account of and to give greater weight to environmental [actors in
reaching theiv decisions.

Termination

The biggest problems in termination occur with respect to developing
countries. At Stockholm it was repeatedly emphasized that in the developing
countries most of the environmental problems are caused by underdevelop-
ment.'** The efforts of advanced industrial states to combat the ills caused
by modern technological development should not, therefore, be allowed to
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preclude the economic and social progress of the poorer nations. In the
short-term, special provisions to accommaodate the legitimate expectations
of developing countries may result in the creation of “pollution havens” and
other undesirable side-eflects. In the longer term, however, all nations indi-
vidually and collectively must accede to new prescriptions more [ully re-
flecting environmental imperatives.

Appraisal

Ii is perhaps too carly 1o expect major transformations as a result of the
conlemporary upsurge of cnvironmental concern in the world community.
UNEP, however, has already begun appraisal of the funclioning of the
United Nations sysiem from the environmental perspective, and this evalna-
tion will continue and hopefully become more comprehensive. As far as the
carrying out of public policies by nonofficial actors is concerned, univer-
sitics, loundations, and private scholars and concerned citizens must
shoulder responsibility for the appraisal function. In this respect, confer-
ences such as this have a major significance in stimulating the more compre-
hensive and perspective development of inlernational environmental policy-
making.

The task of highest priority for all genuinely committed to a more appro-
priately conserving enjoyment of our most comprehensive environment,
including all its great sharable resources, is, ol course, that of creating in the
peoples of the world the perspectives necessary both to their understanding
of the conditions that affect the achievement of their common interests and
to their invention and initiation of the detailed changes in global constitutive
process that can secure such common interests, It is the confused, dis-
oriented, and conflicting perspectives of the state-centered cffcctlive elites of
the world which maintain both the suicidal patterns in spoliation and de-
struction of necessarily shared resources and the woeflully inadequate
responding decisions by Lhe contemporary global constitutive process; it
will require an enormous collective program in fundamental education and
more general worldwide communication to change thesc perspectives, We do
not share the views of observers who ground contemporary concern for the
environment only upon imminent crises with respect to particular resources:
the crisis is permanent and the resources affected comprise the whole earth-
space ecosystem, The most appropriate perspective is that embodied in the
fable of the lily pond: the lily plant doubles in size each day; il allowed to
grow unchecked, it will cover the pond in 30 days, choking off all other
forms of life in the water. So what happens?

For a long time the lily plant seems small, and so you decide nol o worry
about culling it back until it covers half the pond. On what dity will that be? On
the twenty-ninth day, of course. You have one day to save your pond.!¥
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!b Q/Consfi 4_?_{114Upp.c(81—g0 {1972} [hereinalier cited as Report). ents U-N. Dec.
id., p. 61. The Unit ations Guneral Assembly subsequently established UN
by resolution 2997 (XXVII) of December 15, 1972, UN. Doc:'.' A/SQ{;S(IESI?]). SEcS
?ls%g[?lngr_};,) The United Nations Environment Programme, {3 Malural Resources

Rel:-:orl, P 4. )

. Supra notc 6,

For summarics of the regimes governing these resources, see SCHNEIDER

4, pp. 1661-1663, nn. 10-2f. For camprehensive anal_vs'is of inclusive rc's;::‘:::gsngé:
McDougaL, M. & W. Burkk, The Public Order of 1he Oceans {1962); McDougaL,
0.5 ‘\a‘lc, H. LassweLL FISE I‘F‘ V_LAS!CI, é.aw and Public Order in Space (1963). '
- wce Lonvenlion on the Territorial Sea and the Contiguous Zone, done April 29, 1
[1964]15 U.S.T. 1606, T.).A.5. No. 5639, 516 U.N.T.S. 205 :f:t. gfil Sew gfs%
McDouGaL & BURKE, supra note 9, pp. 584-606, '

11. See Report of the Committee on the Peaceful Uses of the Sca-Bed and the Ocean
Floor Beyond the Limits of National Jurisdiction. Sce, e, the 1972 repor(, 27
%]{Jj SAGOAEOS'I’JPSD- 21,2p]p. 701, :,"?3, 1840, UiNj Doc. A/8721 (1972); Lhe 1973 rep'orl

LN 2 Supp. 21, vol. .4, vol 3, pp.1,19,23, 7 . .

i} kaqml S . p PD , 78, 87, 106, U.N. Do,

- Working Paper on Special Considerations Regarding (he Management of Ana.
dromous Fishes and Highly Migratory Oceanic Fishes. fn Seabcdgs Reporl (197[]335
13 C.mpm note 11, vol. 3, p. 11, !
- Can. Rev, Stat. c. 47 (1969-1970), wxi in 9 Inc. Legal Marerials 543 (1970
Beesley. Righls and responsibilities of arctic coastal sl.lates: The CanaEdian}.vigfve
31 Maritime L, & Commerce | (1971); Prnarano, The Arclic waters in relalion 1o
Canada, /n Canadian Perspectives, supra note 4, p, 434. . BiLper, The Canadian
Arctic waters pollulion prevention act; New stresses on the law of the sea, 69 Mich.
L. Rev. ] {1970). But see HENKIN, Arclic anti-pollmion: Does Canada make—or
brcak—mlernauona_l law?, 65 Am, J. Inr. L. 131 (1971).

14, See SamueLs, International contre! of wealher modification activities: Peril or policy?,
13 Natural Resources J. 327 (1973); idem. Prospeciive international conirol of
&cathﬁar mogl_gcau_on acélvmcs, 21 U. Toromto L. J. 222 {1971); TAUDENFELD

cather modificalion and control: Some int i implicati if
L e o dincall international legal implications, 55 Calif.
:g ?}ce Sl\!gIC_,l l\élgan’sglmpact on Clirnate (1970),
. Done Apri . 1938, [1962) [3 UJ.5.T. 2312, T.1.A.S. No. 5200, 450 U.N.T.S. 82

17. Done May 12, 1954, |1961]12 U.S.T. 2989, T.1.A.S. No, 4900, 32?’U.N.T.S.'3.'An§cﬁd-
ments adopted April 11, 1962, [1966] 2 U.S.T. 1523, T.LA.S. No. 6109; and Ociober
21, 1969, annexed 1o IMCO Ass. Res. A.173 (VI) (1969).

8. Text o_l: Convenlion of Oclober 19, 1957, Canférence Diplamatique de Droil Maritime
Dixieme Session, Bruxelles 1957, pp. 459-472 (1958), 37 Dept. State Bull. No. 959,
Pp. 759-762 (1957} See also M. Whrteman, 9 Dig. Int. L. 230-233 {1968). ’

ég lh)day 25, 1962, text in 57 Am. J. Int. L. 268 (1963).

. Done November 29, 1969, wat in 9 Imt. Legal Malerials 25 ([969

21, Dowe November 29, 1969, text ibid., p. 455.',3 “ ( .

22, Textin Int, Legal Materials 284 (1972).

23, February 15, 1972, text in 1[ Int. Legal Materials 262 (1972),

24. Done November 13, 1972, text in 11 Int. Legal Materials 1294 (1972),

o
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33
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35.
. Supra note 20,
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. Done November 2, 1973, tex1 in 12 Tal. Legal Materials 1319 (1973).

. Adopted February 21, 1974, tex1 in 13 Int. Legal Materials 352 (1974).

. Aupust 5, 1963, [1963]) 14 U.5.T. 1313, T.1.AS. MNo. 5333, 430 UNTS. 43.

. Opencd for Signantre January 27, 1967, [1967] 18 US.T. 2410, T.LAS. No. 6347,

text in 6 Int. Lepal Materials 386 (1967}, arl. 7.

. Entered inte force September 1, 1972, text 1n Barros, J. & D). JonnsToN, International

Law of Pollution 373 {1974), art. 2.

. Repori, stipra note 5, pp. 2, 7 [cmphasis addced]. )
C3UNR.LAA. 1905, 1957 (1938, 1941}, 35 Am. I. 1aL. L. 684 (1941). The arbisral

tribunal explained ils reasoning (n a much-quoted passage: .

Under the principles of inlernational law, as well as the law of the United
States, no Stale has the right o use or permit the use of i1s lerritory in such a
[manner as 10 cause injury by fumes in or to the terrilory of another or the prop-
erlics or persons therein, when the case is of serious consequence and (he in-
jury is established by clear and convincing evidence. . . .

The tribunal hotds that the Dominion of Canada is responsible in international
law for the conduct of the Trail Smelter, . .. 1L is Lhe duty of the Government
of the Dominion of Canada (o see Lo il that this conduct should be in conformily
with the obligation of 1he Dominion under international law as hercin deter-
mined.

The Trail Smelter shall be requircd to refrain in the luture from causing
damage through [umes in Lthe State ol Washinglon. To avoid such damage the
operations of the Smelter shall be subjecl 10 a regime or measure of comtrod as
provided in the present decision. Should such damage occur, indemnity o the
United States shall be fixed in such manner as the governmenis acling under the
Conven{ion may agrce upon. .

[1949] 1.C.J. 4. The Courl had 1o decide whether Albania was responsible under
international law for the cxplosions and resullant damage and whether the
United Kingdom had violated the sovereignty of the People’s Republic of Albania
by reason of cerlain acts (including subsequent mine sweeping) by the Royal
Navy in Albanian waters. The Court rendered judgment in favor ol the United
Kingdom on both counts.

12 U.N.R.LA.A. 281 {1957}, 53 Am. J. In1. L. 156 (1959). The arbitral (ribunal held
for France after finding that there would be full restinziion of the diverted waters il
the proposed eleetricity project were carried oul. 1t made clear, however, that strict
liability would have governed in Lhe cvent of a finding for Spamn: .

It would then have been argued that the works would bring about a definilive
pollution of the warcrs of the Carol or thal Lhe returned water would have a chemi-
cal composition or a 1emperalure or some other characleristics which could injurc
Spanish interests. Spain could then have claimed that her rights had been 1m-
paired.

Ibid., p. 303, 53 Am. J. Tni, L. 160-161. _ _

On self-help, see the U.N. Charter art. 51 and the complemenlary provision prohibitng
the threat or use ol force,” ibid., art. 2, para. 4, The doctrine of ' good neighborli-
ness' is probably most highly developed in the law of international rivers, where a
broad standard of recognition and respect for the multiple and alternative uses of
the waters has cvolved. See, e.g., Case of the Territorial Jurisdiction of the Inter-
national Commission of the River Oder, [1929] P.C.LJ., ser. A, No. 23.

See TAN 10 supra.

See, e.g., Convention on Fishing and Conservation of the Living Resources ol Lhe
Higit Seas, done April 20, 1958, {1966} 17 US.T. 138, T..A.S. No. 5969, 559
U.N.T.S. 285; International Convention for the High Seas Fisheries ol the North
Pacific Ocean, May 9, 1952, [1953] 4 U.S.T. 380, T.L.A.S, No. 2786, 205 U.N.TS.
65; International Convention for the Northwest Alantic Fisheries, done February
g 1959, |1950) | U.S.T. 477, T.LAS. No. 2089, 157 UN.TS. 157, with sevcral
protocols up to that of November 29, 1965, |1970] 21 US.T. 576, T.LA.5. No, 6B41;
Northeast Allantic Fisheries Convention, January 24, 1939, 486 U.N.TS. 157,
1963 U.K.T.S. 68; Convention berween the Uniled States, Greal Brilain, Russia,
and Japan for the Preservation and Protection of Fur Seals, July 7, 1911, 37 Stat.
1542 (1911-1913), T.§, DNo. 564, 104 B.F.S.P. 175, with sequels of December 8,
1942, 58 Swat. 1379 (1944, E.AS, No. 415, 26 U.N.T.S. 364, and of Februacy %,
1957, [1957] 8 U.S.T. 2283, T.L.A.5. No. 3848, 314 U.N.T.5. 105. For conventions
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38.

39.
40.
41,
42,
43,
y Adepted November 16, 1972, text in 11 Int, Lepal Materials 1358 (1972}, arts. 4 and S.
46.

47

48.

49

30,

5L

39,

6l.
62.

on particular species, see LAy, S., R. CHUrcHILL & M. Norpguist. New Directi
in the Law of 1the Sea: Documceus 406 passim {1973). Examples of recent cor:‘]z?:zs-.
tions along these same lines include Convention on Fishing and Conservation of
the Living Resources in 1he Ballic Sea, dore Sepliember 13, 1973, text in 12 Int.
Legal Materials 129] (1973); Apreement on Lhe Conservation of Polar Bears, done
S Novumllacr [5, 1_973,] [ﬁm 1:} 13 Ini. Lepal Materials 13 (1974). ’
ee, e.g., International Regulations for the Prevention of Collisions at sea ed
i\:fl:gwln’i?égng 17l,h[95§0f [I%I:S]L'lfﬁ U.SS.T. 794, TLAS. No. 5813; [nlzz;%al?g;;l
or the Salely of Life at Sea, June 17, 19
L LLAS. No. 5780, 536 UN.T:S. 27. » June 17, 1960, 119631 16 US.T. 185,
opted by the nongovernmental International Law Association (TLA) on Augusi 20
1966, 1ext 1n 1966 Report of the ILA Commilie  Watt f
166, lext in 1966 T lice on the Uses of the Waters of
Suprg nole 28,
Sce SteEvensoN & Oxmsian, The preparations for th J
e e % “9?4}_. prepa ¢ law of 1he sea conference, 68
Ihid., p. 13, n. 42.
See Conservation Foundation, A Citizen’s Guide 1o Clean Air (1972).

Convention on lmernational Trade in Endangered Specics
s 3, '}973, text iEaIZdInl. Lepal Materials logﬁ [197.!;})e.c of Flora and Fauna, March
ee TarLock, Land use choice: National i i ion: i
Natoral Koo 1545 1675, perogative vs. internaticnal policy, 13

U.ST. No. 549, Sec also BiLper, Controlling Great Lakes pollution: A study in U.S.-
Canadian environmenlal cooperalion, In Law, Institutions and Lthe Global Environ-
ment, supra note 4, p. 294; SteN, The Potential of Regional Qrganizations in
Managing Man's Envirgnment, ibid., p. 253.

Almost all the United Nalions specialized agencies and several olher agencies are par-
ticipating in_projecis in the Sahel. UNEP is also giving close attention lo these
projects, in line wilh decisions by ils Governing Council 10 accord high priorily 10

B ti};a armsl of lan;ﬂl {,)a}'aEgé'k:{?;:}}de:;cniﬁcation.

y its resolution of December 15, 1972, the United Nation

Assemnbly decided 1o hold a2 “ United Nalions ConIcrcncc-Expositighoag ?—Iinr;raari
Sertlemeals” and Lo accept the offer by the governmenl of Canada to act as host.
'lfé‘I;GConferencn:-Exstulon i5 scheduled 10 take place from May 31 to June 11,

ortli ggl;qlns]u {l zlmd movn_anl'n_lenl 'l?lrl peoples, sce McDaouGaL, LassweLL, and CHEN, Na-
zlily and human rights: The protection of indivi in ex *na:

Vol L1 500 (1974 g p n of the individual in exiernal arcnas, 83

On international Jaw and the population problem, scc Nanpa, The rote of interna-
rional law and institulions loward developing a global plan of action on populaticn
3 Denver J. Int. L. & Policy 1 (1973); The World Populalion Crisis: Palicy lmp]ica:
tions ang¢ the Role of Law (Proceedings of sthe American Socicty Tor International
Law regional meeling ang the John Bassett Mcore Sociely of International Law
symposium 1971,)

. G, A Res, 217A, U.N. Doc. A/777, p. 71, arL. 15 (1948).

. Repart, supra note 5, p. 4,

. Supra naote 52.

. Annex o G.A. Res. 2200A, 21 UN. GAOR Suppl. 16, p. 49 {1966), reproduced in

61 Am. I. Int. L. 861 (i967).

. November 4, 1950, Eur. T.S. No. 5, 213 U.N.T.S, 221,
. Text in Basic Documents on International Protection of Human Rights, L. Sohn &

T. Bucrgeathal, Eds., p. 211 {1973).

. See G.A. Res. 2342, 24 U.N. GAOR Suppt. 30, p. 49, U.N, Doc. A/7630 (1969), See

also ECOSOC Res. 1672A-D (LIl}), 52 U.N. EC
I SIS (1972, (L1} OS0C Suppl. 1, p. 7, UN, Doc.
ntraduction 1o Picctotto, Relation of International Law 10 the Law of

the Uniled S1ates, p. 10 {1915). e Law of England] und

. SLouxa, International environmenlal controls in the scienlific age, Ji Law, Institu-

tions and the Global Environment, supre note 4, pp. 208, 229-230,
Kli?'gz§4;l'llc “¥ienna School™ and international law, 11 N Y.U. L.Q. Rev. 307, 399
FaLx, R:, stipra nole 4, pp. 37-38.
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. Supra nole 5. . ]
. Ibid., p. 59. The pertinent Recommendalions are as follows:

Evaluation and review: Recommendations 4(1}, 11, 14, 18, 41, 48, 54, 55, 60, 6}, 62,

63, 70, 73, 74, 75, B1, 85, 88, 91, 92, 94, 95, 106, 109.

Research: Recommendations 4, 12(2), 13, 16, 18, 20, 23, 24, 26, 28, 41, 42, 43, 44, 45,

48, 49, 351, 52, 53, 59, 62, 64, 65, 66, 68, 73, 76, 8, 79, 80, 84, 87, 88, 89, 94, 95, 102,

106, 108.

Monitoring: Recommendations 18, 25, 29, 30, 40, 46, 51, 55, 57, 67, 73, 74, 76, 71, 78,

79, B0, 87, 90, 91, 94, 95, 105.

Information exchange: Recommendalions 2, 4(2), 5, 16, 19, 20, 26, 27, 35, 41, 45, 46,

49, 51, 52, 53, 56, 58, 74, 84, 91, 95, 96(1), 97 {20, 100, 101, 102.

See, c.p., Reparl of the Governing Coungcil of the United Nations Programme, U.N.
Doc. UNEP/GC/I10, p. 8 (1973).

Sece generally Feranu, Transnational political interests and the globall environment,
28 Int. Org. 31 (1974}, .

Agreement on Cooperation in the Ficld of Environmental Prolection, May 23, 1972,
text in 11 Int. Lepal Marcrials 761 (1972). See also USSR-US: Mcecmorandum of
Implementation of Environmental Agrcement, September 21, 1972, text ibid., p.

1408,
. 42 US.C, 4321 (1970}.
. See note 66 supra. .
. Gotpig, International impact reports and the conservation of the ocean environment,

13 Natural Resources L 256 {1973).

. Draft Declaration on the Human Environmenl, U.N. Doc, A/Conl, 48/4, Annex,

para. 20, p. 4 {1972).

. For the history of dralt Principle 20 up through the final modified incorporation of

the idea in the Gencral Assembly resolution, see Sonn, The Stockholm Declaration
on the human environment, |4 Harv. Int. L_J. 423, 496-504 (1973).

. See TAN 6 supra.
. G.A, Res. 2997, supra note 6.
. Text in Environment Stockholm, p. 17 {U.N. CESI 1972). Eleven NG Os also promul-

gated the “Stalement of Youth and Student NGO's," ibid., p. I9.

. Meapows, D., D. Meapows, J. Ranpers & W. Beurens. The Limits to Growlh

{1972).

. See TAN 66 supra. SCEP, Man’s Impact on the Global Environment (1970); SCOPE,

Global Environmental Monitoring; SMIC, supra note 15,

. See, e.g., LLE.A. World Encrgy, the Enviconment & Political Action (1973).

. Sec note 65 supra. Sce alsa note 75.

. Supra notes 10, 16, and 37,

. Stpra note 17,

. Supra noe 20.

. Supra note 21.

. Supra note 22.

. Entered into force August 9, 1969, (ext in 9 Int, Lepal Materials 359 (1970).

. Report, supra note 5, Annex 3.

. Ibid., p. 48, correcled text; sec Report of the Second Session of the Intergovernmental

Working Group ont Marine Pollution, U.N. Doc. A/Conf. 483/I1WGMP.11/5, pp.
7-8 (1971).

. Supra note 23. See also TAN, pp. 23-26 and notes 24 and 26.
. Supra note 25

. Supra note 26,

. Statement of Objectives, correct text in IWGMP Report 7.

. Supra note 27.

. Supra note 28.

. Supra note 29.

. Supra nate 44.

. Supra note 45.

. Supra note 37,

. Ibid.

. The Stawle of the LC.J., arl. 34, provides that “Only states may be parties in cases

beforc the Court.”

. Nottebohm Casc (1955] 1.C.J. 4. _ ) o o
. Flegenheimer Clmm, 25 LL.R. 91 {Italian-Uniled Slates Conciliation Commission

1963),
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114.

115,
1186,

118,
119,

120.
121.

122,
123
124,
125
126.
127.

128,
129.
130.

131.

CalseC Cjogccrning the Barcelona Traction, Light and Power Co., Second Phase [1970]

See Svabeds Report (1973), stpra note 11, vol. 5, sec. 21, pp. 1-9.

Aupstralia and New Zealand have each brought suit against France in the World Court
in respect of a dispuie concerning the holding of aimespheric tests of nuclear weap-
ons by the French government in the Pacific Ocean. The I.C.J. issued an Order
Cancerning Iruerim Measures of Protection in each casc on June 22, 1973, et in
12 Int. Legal Malcrials 749 {1973). On July 21, 1973, however, France conducled a
lnuclear test in the atrmosphere over Mururoa in the Pacific Tests area; protests fol-
owed.

Supra notes 20-22,

Supra note 24, art. 7. So as nol to prejudice the results of the upcoming Law of the Sea
Conlierenee, howcever, the convention further specificaily provides thal the “nature
and extent of the right and responsibility of a coasial state 1o apply the convention
in 8 zone adjacent Lo its coast™ will be resolved at a meeling of contracling parties
after LOS-UIL, 7bid., ari, 8.

Swupra note 13,

Sce Canadian Prime Minister's cemarks an the praposed legislation, 9 Int. Legal Ma-
terials 601 (1970). Sce also BeesLey, The Arctic potlution prevention acl: Canada’s
Perspective, | Syracuse J. Int. L. & Commerce 226, 235 (1973).

In the Fisheries Jurisdiction Cases, the United Kingdom and the Federal Republic of
Germany have challenged a claim by Iceland to extend its exclusive fisheries juris-
diction to a zone of 50 naulical miles around Ihe island. The underlying internalional
agreements upon which these suits are founded are found in 397 UN.T.S. 275
(1961} end 409 U.N.T.5, 47 (1961), respectively; the Icclandic Resolution of Lhe
Althing on Fisheries Jurisdiction appears in 1! Int. Legal Materials 643 (1972).
The 1.C.J. has issued a preliminary injunction and has decided it has jurisdiction
in both cases. See Order of Auvgust 17, 1972 Concerning Interim Measures of Pro-
tection, ibid., p. 1069; Judgment of February 2, 1973 Concerning the Questian of
Jurisdiction, text in 12 Inl, Legal Materials 290 (1973); Order of July 12, 1973 Con-
cerning the Continuance of Interim Measures of Protection, jbid., p. 743.

Supra note 1{4.

Stuipra note 39.

On the international authority 1o be created 1o deal with the seabed beyond national
jurisdiction, see STEVENSON & OXMAN, sipra note 41, pp. 4-8,

“Ar this poimt of affairs” or “in these circumsiances”—international law doctrine of
changed conditions.

A Study of the Capacity of the United Nations Development System, UJN. Doc.
DP/5 (2 vols., 19693,

Commission on International Development, Partners in Development (1969).

UNITAR is a separate agency, parl of the Uniled Nations system; the other two
bodies are appraisal units within the U N. Secretariat ilself.

G.A. Res. 2997, supra note 6.

For similar projections concerning the future of ecological conditions and of the in-
ternational environmental legal order, see Brunaxer, S. To Live on Earth {1972)
and QumsTEAD, Prospects for Regulalion of Environmental Law, fr International
La\;.r Association, The Present State of International Law, p. 245 (1973}, respec-
tively.

Reporl, supra note 3, p. 40.

Bangkok Conference on World Peace through Law: Recommendations of the Con-
ference (1969).

Supra note 27.

Resolution on Nuclear Weapons Tests, /r Report, supra note 5, p. 66.

Supra notes 104 and 110,

Sec TAN 30 supra.

Supra note 26.

See Brestey, The Canadian approach—Environmenial law on the international plane,
I Private Invesiors Abroad—Problems and Solutions in International Business in
1973, pp. 239, 273 (1973).

Supra note 72.

Supra note 49,

Sce PiLpen, Legal impediments 1o voluntarism, fn The World Population Crisis,
supra note 51, p. 83,

See MoNTGOMERY, The case for compulsory regulation of reproduction, fbid., p. 67.
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143
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Supra noles §3-64.

See, e.g., Russerr, B. & H. ALker, K. Deutscir & H. LassweLL, World Handbook
of Political and Social Indicalors (1964). . ]

Report of the Governing Council of the United Nations Environmenl Programme,
U.N. Doc. UNEP/GC.11/10.

Stpra note 76.

See, .5, The no-growth society, 102 Daedalus (Faill 1973).

See STEVENSON & OxuaN, supra note 41, pp. 28-30, .

Reporl, supra nole 5, p. 23. The moratonum was subsequently rejected at the next
session of the Imternational Whaling Commission 1 month later.

Sec particnlarly ILC, Report, 11 U.N. GAOR Suppl. 9, U.N. Doc. A/3159 (1956},
reprinted in 51 Am, J. Int, L. 154 (1957).

See Garoner, The role of the U.N. in environmental problems, 26 Int. Org. 237,
254 (1972).

See Ihé sugs);eslions of 1.C.J. Judge Philip Jessup in Do New Problems Need New
Courts?, 85 Proceedings: Am. Soc. Int. L. 261 (1971).

See, e.g., Development and Environment 6 passim (the * Founex Report” 197]),

Meadows el al., supra note 76, p. 29.

C. World Institutions

EDUCATION FOR HUMAN SURVIVAL: AN IMMEDIATE
WORLD PRIORITY

Burns H. Weston

Center for World Order Stitdies
The University of Towa
fowa City, Towa 52242

Deep down inside, I have trouble believing we are going to make it
through to the year 2000.

I think about the powder keg of overkill on which we all sit, and then
about the languor of SALT 1I, the “bargaining chip” reescalation of US-
USSR arms madness, and the revelation that each year at least 3 percent of
the approximately 120,000 military and civilian personnel who finger only
the American nuclear arsenal are found to be “security risks’”” because of
alcoholism, drug abuse, mental illness, and indiscipline,

I think about the largely untold slaughter of countless Chinese in Indo-
nesia in 1965-1966, the unrelenting victimizaiion of apartieid-controlled
Biack Africans, and the still unmitigated despair of millions of Palestinian
refugees, and then about the prolonged United States’ resistance to the
Genocide Convention, about the chrome-plated diplomacies that make
laughingstock of Security Council sanctions, and, generally, about the old
Adam of sovereignty that tenaciously fights delaying actions against the
achievement of fundamental rights and freedoms midst an increasingly
restless “revolution of rising expectations.”

1 think about Third World poverty, illiteracy, and disease, about explod-
ing Third World populations, and about the recent coming of long-pre-
dicted Third World famines on a mass scale, and then about the supremacy
of domestic and foreign policies that resist defining where business profit
ends and social responsibility begins, that grudgingly consign mere fractions
of colossal GNPs toward the alleviation of human want, and that fail gen-
erally to perceive the moral and realpefitik implications of an ever-widening
gap between the “haves’” and the “have-nots.” .

1 think about the wanton killing of precious life species, the rape of non-
renewable resources, and the overall disruption of delicate ecosystems, and
then about the prevalence of governments which, in their commitment to
elusive self-sufficiencies, to economic expansion as the sine qua ron of social
progress and well-being, and to pollution as tie central theme of environ-
mental concern, evinee little or no regard for the “closing circle” and the
consequent need to see our world as a total living organism, with appropriate
coherent policies to match.

And then, finally, I think about the still largely unrecognized interde-
pendence or interrelatedness of all these cancerous conditions—the nuclear
war system, gross sociopolitical injustice, mass poverty, fundamental
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ecological instability—and about how together they have set in motion,
with help from the prevailing myopia, a vicious circle [rom which our pres-
ent State-ceniric system appears to offer little or no real escape. I think
about, for example, the implications artending exponentially growing popu-
lations and rapidly dwindling finite resources, in conjunction with accelerat-
ing larpe-scale poverty, already widespread sccial-political degradation,
and the day-after-tomorrow prospect that even poor nations will have their
own nuclear weapons with which to bargain and coerce (as a by-product,
for instance, of the atomic power plants that many of them are now building
and/or planning). Plainly, this medley of conditions apgurs ili the possi-
bility (probability?) ol increasingly autocratic elites using ever more violent
means Lo engage in a competitive “resources grab” of unprecedented pro-
portion to secure at least for themselves, il not alse for their deprived
peoples, some hedge against the future—and with potentially catastrophic
short- and long-range effects heretefore unimagined or disbelieved. The
interdependent drama can ¢velve, of course, in varying combination and
scquence. But through fantastic displays ol psychological denial, by which
we make abstract that which is concrete, we [rustrate perception of i,
ignare finding real solutions to it, and consequently contribute, however
unwittingly, ta the unfolding of the “crisis of crises.”

True, despite the Cuban missile and other crises that have harrowed our
existence over the last quarter-century, we have managed 1o squeak through.
For better or worse, we are here today, and this suggests that I may be
mistaken, or at least overly pessimistic, in my grim sense of the future, In
fact, considering the recent big power défenies and the sobering influence of
the Arab oil squeeze (tenuous though these developments are), it may be
that the way is now open, perhaps as never before in our liletimes, for a
world that is moved more by enlightenment and persuasion than by irra-
tionality and coercion. In other words, I take very sericusly the caution
lately voiced by British physicist John Maddox and others against suc-
cumbing to the “doomsday syndrome.”?

Still, even if not certain or inevitable, a new Ice Age does threaten hard
upon us. Whatever the paositive steps so [ar taken, noneassures the burial of
the nuclear war system, the eradication of gross sociopolitical injustice,
the rollback of mass underdevelopment, or the redress of fundamenual
ecological imbalances. To the contrary, these perils persist and grow, and
both singly and in combination threaten not just the quality but the very
existence of lifc as we know it or would have it. Morcover, there is scant
evidence that governments are seriously inclined, let alone prepared, to take
the giant strides that are needed to save the future from them. More or less
paralyzed by mounting symptoms of chronic political instability and abuse,
they stumble along piecemeal and timorous. More or less mesmerized by
the rewards of temporary sell-interest, they cling to the fallacy that civiliza-
tion will survive no matter what. A new Ice Age threatens not only be-
cause of the severe malignancies we have inflicted upon the global bady-
politic, but also because we are inert and/or indifferent in relation (o

them,
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Now if one assumes, as I do, that our educational institutions should be
in the business of educating for human survival, it is appropriate to ask
what our schools, colleges, and universities have been doing to counter
these major negalive trends. That is, to what extent and in what ways have
they sought to impress upon our young people that the history of our planet
is as much the graveyard of species that proved themselves incapable of
coping with disaster as it is a record of progressive achievement? To what
extent and in what ways have they sought to guarantee human survival?

I, of course, cannot speak for education worldwide, nor indeed for educa-
tion everywhere and at all levels in the United States. But if the general
posture of American higher education over the last approximately two
decades is any indication, there is ample room for anxiety.

One can take for starters the much and justifiably bannered Final Report
of the Carnegie Commission on Higher Education, the 6-year, $6 million
end-product of 21 specijal reports and a series of auxiliary studics under a
charge [rom The Carnegie Foundatior for the Advancement of Teaching
“to study and to make recommendations about higher cducation for the
1970s and ahead to the year 2000.” * Its findings are incscapable and well
known: financial distress, loss in public confidence, and a nightmare of
bureaucratic constraints—all tending toward a diffusion of responsibility
and a drift in direction that seriously jeopardize creativity, experimentation,
and reform. These findings are unnerving in their own right, of course.
Manifestly they bode ill for both education itself and the wider public
interest. Yet even more alarming is the failure of the Carnegie Commission
to address, except in passing, the ultimate basis upon which academe lays
clamm to intellectual and political legitimacy: curriculum and scholarly
values, i.e., what we teach and why. To be sure, this omission was deliberate;
but is it not irenic to the point of tragedy, the more so when the future is so
uncertpin as to justily compleicly the very question of human survival, that
so major a report by so enlightened a group of people did not deal among
its “Priorities lor Action”—the title of the reporti—with the humanistic
concerns that are at once the beginning and end of education and the bed-
rock of a world order of human dignity, now egregiously imperiled? The
answer, 1 submit, is self-evident.

Of course, it would be wrong to infer from this depressing omission that
either the Carnegic peaple themselves or our colleges and universities are
wholly disinterested in such concerns. According to a recent announcement,
for example, the Cuarnegie Foundation for the Advancement of Teaching
has established a permanent Council on Policy Studies in Higher Educa-
tion, among whose functions will be, hopefully, the investigation and evalua-
tion of curricular trends and priorities; and we all know many academicians
fmd administrators who long have been and remain committed to these vital
1ssues. It is noneiheless no exaggeration to say that the Carncgie Commis-
sion’s near-total disregard of ultimate purpose is a mirror of our times.
Beyond the outcries over secret research, academic bias, and, much too
rarely, the increasing professionalization of undergraduate study, the mat-
ter of what we teach and why has become obscured—in many places alto-
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gether buried—by questions of governunce, measurement, and prf)cedure
(e.g., the evaluation as distinet from the improvement of instruction, the
quantification as distinct from the qualification ol knowledge, the method
as distinet rom the substance of education). What is worse, given the cen-
tral concern ol this paper, few of our educational institutions are taking
seriously the imperative of reappraising their long-standing approaches to
the study of international aflairs in the interest of developing comprehenston
and skill relative to those global problems which menace the existence and
quality of life. Indeed, it is the particular reficction of our times that the lew
educators who are addressing these matters are doing so less with assistance
from the public fisc and their own institutions than with the encouragement
and help of such outside and essentially poverty-stricken non_governmenta]
agencics as the Center for War/Peace Studies, the Consortium on Peace
Research, Education and Development (COPRED), the Institute for
World Order, and the Overscas Development Council. Like the generals
who prepare for the last war, we prepare for yesterday’s reality.

In sum, just as the nations of this world appear generally unmoved to
save the future from potential disaster, so also do the academics. Not that
questions of governance, measurement, and procedurc are unimportant or
that wraditional approaches to international studies should be abandoned.
Conversely, they are necessary and worthwhile. It is, simply, that they are
inadequate to the task and too commonly diverting of responsible attention
from the principal issucs on the human agenda. Regret(ably, it docs not go
without saying that this is a condition that cannot be allowed to endure.

Nor does it go without saying what kinds of curricular innovations and
revisions are nceded to advance the cause ol human survival, It serves little
utility simply to criticize and despair. The remainder of these remarks,
therefore, although by no means definitive or wholly original, are by way of
constructive recommendation. Following the broad contcurs of what has
come o be known as “peace studies,” “transnational studies,” or “‘world
order studies,” und consequently extending beyond the pursuit of human
survival (o include the wider goal of human dignity, they are premised on
the deeply held conviction that education for human survival cannot ad-
vance the cause of human survival very far unless it is done according to an
ethical system which seeks 1o promote “'the greatest production and widest
possible sharing, without discriminations irrelevant of merit, of all values
among all human beings.” ?

* ok ok

Preliminarily, it needs emphuasizing that an optimal human survival cur-
riculum, or what 1 choosc to call “world order education,” would be at once
innovative and traditional in its approach to internationally oriented in-
struction. It would be innovative because it would emphasize global per-
spectives, interdisciplinary analyses, and [luturistic thinking, and it would
be traditional because, in total keeping with “the compleat liberal educa-
tion,” it would be centrally concerned with the meaning, value, and im-
provement of lifc as a wihole. The following chart, contrasting between
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“traditional’’ and “world order’’ approaches to the study of international
affairs, quickly illustrates what would be principally involved:*

Tasues Tradilional Approaches World Order Approaches
1. Analysis is presumed value-free value-oriented
2. Appropriale [ime- past and present pasi, present, and espe-
dimension is cially future
3. Ultimnre analytical description prescription
goal is
4, Primary aclors arg nAelion states; govern- continuum {rom individ-
menial clites uvals 10 supranational
instilutions
5. Geopolitical emphasis national ioterest global interests
15
6. Problems are scen as discrele i1ssucs interrelaled issues
7. Power is basically military and nol only the ability Lo
cconomic manipula- cocrce
tion
8. Large-scale violence is an accepiable mcans o ordinarily unacceplable
implement policy goals
9. Human survival is assumed problemarical

Also, because it would presuppose a basic although perhaps unjustified
oplimism that solutions Lo the grave conditions which presently threaten
human survival are within human capability, a human survival or world
order curriculum would be as much concerned with how as with whar one
teaches and learns.

In the ensuing discussion, in which I trace what I believe should be the
topical focus, guiding principies, general methodology and possible overall
organization of such a curriculum, I try to make these various preliminary
observations clear.

Focus ofF STuDY

The topical focus of a huroan survival or world arder education would be
as is suggested at the ocutset of these pages where the perspectives which
prompt my anxiety about the future are set forth. Briefly, the overall field of
inquiry would be the four large problem areas that now challenge severely,
and are likely to continue to challenge severely, the existence and quality of
life on Earth: the root problems of war, sociopolitical injustice, economic
underdevelopment, and ecological imbalance, To this general statement,
however, needs be added three clarifying observations.

First, it is understood that each of the four problem areas (stated affirma-
tively for curriculum purposes as ‘‘war prevention,” ‘social-political
justice,” “‘material well-being,” and "“environmental protection’”), would
embrace a wide variety of topical concerns, Falling under the label “war
prevention,” for example, might be such study units as “violent and non-
violent change,” ‘“conflict and conflict management,” ‘““arms control and
disarmament,” and “the military-industrial complex.”” Similarly, under the
rubric “social-political justice’ would fall many, perhaps most, of the con-
siderations ordinarily associated with the field of “international human
(civil and political) rights,” e.g., genocide, race discrimination, political
alienation, etc. The four problem areas would be seen, in short, as principal
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themes for study concentration—although not, it must be added, in any
mutually exclusive sensc. To the contrary, as such headline issues as the
worldwide cnergy and ecology-population crises make clear, the four preb-
lem areas would involve overlapping considerations and therefore require
integrative analyses. The simple point s that, as general curricular reference-
points, cach incorporating a diversity of inquiries which tend toward com-
mon issues of fact and policy that transcend the capacity of our State-
centric system, they would serve to focus attention upon those regrettably
ageless problems which seem most demanding of investigation and solution
as humankind moves into the vwenty-first century: how to limit violence
and prevent wars and other types of hostilities among nations and peoples;
how 1o expand social-political justice so that discrimination and oppression
will be reduced and more people given maore opportunity to say what should
happen Lo their lives; how (o raise levels of economic wellare so that degrad-
ing poverty will no longer be the fate of millions of human beings; and how
to restore the quality of the global environment so that people can enjoy the
benefits of the Earth in good heaith and without fear of pollution and the
waste of finite resources.

Sccond, it is understood that cach of the four problem areas, and the
diversity of inquiries they embrace, would require the acquisition of knowl-
edge in much, il not most, of the more familiar subject-matter of interna-
tional education. “Area Studies” courses and courses in national foreign
policy, diplomatic history, and comparative political systems, for example,
not only should not be ignored, but should be made an integral part of
the curriculum if one is to come seriously to terms with the four.problem
areas mentioned; and the same may be said of courses in international law
and organization, world trade and investment, mass communication,
language and culture, ethnology, social ethics, environmental aesthetics,
and others of obvious and not-so-obvious relevance. At the very least, a
human survival or world order course or program would mean allowing
students to attack the problems of war, social-political injustice, economic
underdevelopment, and environmental decay with time-tested knowledge
and skills; it would mean blending new perspectives with old tools. To
quote Montaigne, “[we] ar¢ all framed of flaps and patches and of so shape-
less and diverse a contexture that every piece and every moment playeth his

Ell.'[.” 1A
P Finally, it is understood that the four problem arcas would not and should
not be treated as absolutes. Tn the first place, not every school, college, or
university has all the resources needed to bring cach of these problem arecas
into [ull-scale curricular development. Decisions concerning them neces-
sarily would have to reflect sensitivity to context, and the most one can
expect is that as many ol our educational institutions as possible will do as
much as they can with what they have actually and potentially at their
disposal. Secondly, not everyone will agree that the four problem areas
noted would be the best or only topical reference-points around which to
organize human survival or world order courses and programs. Diflerent
assessments about the past, present, and future are bound 1o produce differ-
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ent curricular conclusions (just as will, parenthetically, the passage of time
itsell), and the most one can ask is Lhat curricular decisions will reflect
thorough and enlightencd judgment about what knowledge is especially
needed to make ours a more secure and just world for years to come, The
four problem areas would and should be approached, in short, more in
tentative than dogmatic spirit—all the while bearing in mind, however, that
ours is an “endangered planet’” and that it is now time, as perhaps never
before, for the academy 1o respond accordingly.

GUuIDING PRINCIPLES OF STUDY

The overriding principles which should guide 2 human survival or world
order education are best summarized by the chart set forth above (Reference
4, pp. 9-10). Special attention shonld be given, however, to the lollowing
key terms: “globalism,” *‘interdisciplinary problem-solving," “[uturism,”
and “policy-oriented analysis.”

By “globalism™ is meant a break (rom the syntactical consistency of the
word “international’ and the essentially competitive and increasingly out-
moded participatory model of the world system it implies. Even though
Gerald Ford, Leonid Brezhnev, and Julius Nyrere continue to look be-
yond their national frontiers largely in terms of the specific interests of
their respective countries, the time is long overdue when the entire world
must be seen as the unil of analysis, much as students of national politics
view national communities. A human survival or world order education
would involve seeing the world as a holistic social process and seeing, conse-
quently, the commonality and interdependence of such problems as war,
social-political injuslice, economic underdevelopment, and ecological
instability.

By “interdisciplinary problem-solving™ is meant a departure from the
excessive compartmentahzation and narrative which typifies much of inter-
national education and which tends to 1solate many young people from
understanding, let alone helping o solve, the pressing global issues of our
day. It is true, of course, that traditional academic boundaries have a proper
and useful role to play. But it must be acknowledged that social problems
do not arise, and conscquently cannot be solved, in unidisciplinary fashion.
Nor are scrious inroads upon them likely if such problems are left largely
to descriptive statement. A human survival or world order education would .
encourage students to draw from the various disciplines and (o venture and
test solutions againsl those of their menlors and peers for the purpose ol
educating a citizenry to cope with the interrclated threats that will charac-
terize the remainder of this century.

By “futurism” is meant nol simply the strategic planaing for the future on
the basis of projected trends, but, [urther, the reconsiructive planning of the
future in accordance with recommended priorities and goals. A key reason
why prescntly it is possible 10 talk about threats to human survival is that,
until recently, few people have sought to projcct and plan 20 to 30-—cven 5
1o 10—years into the future, and a key reason why now il is especially im-
portant to cducate in terms of the future is that, if former Secretary-General
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U Thant and others are to be believed,® we have only a very limited amount
of time (10 to 15 years) in which significantly to alter major negative trends.
A human survival or world order approach to international education would
seek to involve students directly and personally in shaping the future, and
to encourage them to create and evaluate alternative images of the future
based on both ‘‘hard data” and free-associative imagination.

Finally, by “‘policy-oriented analysis’ is meant a conscious commiiment
to the clarification and appraisal of competing values and value systems,
especially in problem-solving contexts. Since no social situation {including
the classroom situation) is or can be “value-free,’”’ it means engaging openly
and critically, without presuming other than a humanistic kind of world
ordering, with ethical or moral judgments that often are introduccd or as-
sumed without question. A human survival or world order education would
place policy or value questions at the center of inquiry by urging students to
ask what is humanly desirable, as wcll as what is politically and technologi-
cally possible, and by challenging them to be critical of the various value-
laden theorics that are brought to their attention,

Summarizing, a human survival or world eorder education would mean
including but going beyond traditional approaches to international cduca-
tion which, over the years (although less now than before), have tended
toward nationalistic, unidisciplinary, too historically circumscribed, and
ostensibly “'valuc-free” perspectives, It would mean focusing upon *“Space-
ship Earth,” rather like social astronauls or cosmonauts, in ways that
strongly encourage young people 1o involve themselves in some form of
lifetime commitment to human survival and dignity on a worldwide basis.
Considering that today’s undergraduates will be reaching the peak of their
careers at the turn of the twenty-first century when our “global village”
already may have passcd what many acute observers foresee as /e critical
milestone in the history of our planet and universe, the urgency of promot-
ing such education is inescapable,

METHOD OF STUDY

Quickly stated, the methodology of a human survival or world order
education would be the basic methodology (or composite of basic method-
ologies) of the behavioral and social sciences applied to the plobal social
process. It would involve, essentially, six operations, all of them [amiliar,
hence necessitating only summary treatment at this juncture:

(1) the ideatification and definition of actual and potential world prob-
lems that transcend the capacity of nation-states, including the identifica-
tion and definition ol all the actors, institutions and relatjionships pertinent
to such problems (i.c., delimitative thinking);

(2) the clarification and appraisal of preferred policies or values relevant
to selected world problems {i.e., goal thinking);

(3) the description and correlation of past trends in the management of
the problems selected (i.e., historical thinking};

(4} the systematic analysis of fuctors that have conditioned past manage-
ment successes and failures (i.e., scientific-interpretative thinking);
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{(5) the projection of [uture trends with regard to the problems selected
{(i.e., prognostic thinking); and

(6) the invention and recommendation of solutions consistent with pre-
ferred policies or values (i.c., resolutive thinking).
Treated separately, as Lhey can be, each of these six operations is seen us a
curricular reference-point around which could be organized the teaching of

“eritical behavioral and sociul skills, e.g., problem specification, policy

planning, data retrieval, systems analysis, probability calculation, and
realization strategy. Treated as a whole, they are seen as the minimum steps
needed for the rational amelioration of any world order problem. Treated
either way, they of course imply the involvemcnt of most, if not all, the
major disciplines—the arts, the natural sciences, and the humaniries, as well
as the more cxpected behavioral and social sciences. This is as it should be.
Educaltion for human survival and human dignity cannot be the exclusive
province of any one discipline or set of skills.

ORGANIZATION OF STUDY

At The University of lowa, this writer and others are now actively work-
ing 1o develop a [ull-scale human survival or world order curriculum
through which we hope to expand the horizons and talents of our graduate
and undergraduate students in service to a more peaceful and just world.
We have not yet completed our mission, and we are sensitive to the fact
that there is no unitary approach to the manner in which one educates in
this realm. Nevertheless, the curriculum chart which lollows—providing
for the teaching about, as well as the learning of, human survival or world
order concerns—may lclp to clarify the admittedly broad-stated images set
forth above (FIGURE 1} It is Lo be taken, of course, as tentative only,

LI

Concededly, education [or human survival and human dignity is a very
difficult thing to achieve, and not just because of the unpuaralleled public and
private creativity, energy, and wealth it requires. 1t involves also the rear-
ranging of thought patterns and work habits that run very deep. Unlike the
doctor who labels *‘suicidal’ a patient who consistently ignores threats to
his/her personal survival, we label as traditional”—not “sell-destructive”
—a curriculum which fails to confront the threats that endanger our national
and planetary future.

But innovate and revise we must. The world has been superbly organized
lor ¢verything except the life of its people, and as naturalist-poet Loren
Eiscly has written, “‘the need is now for a gentler, a more tolerant people
than those who won for us against the ice, the tiger, and the bear.” 7 Genu-
inely to commirt ourselves to an educational process that holds out at Jeast
the potential for heiglitened sensilivity 1o the preciousness of life and to the
possibilities for upgrading human existence is the fundamental priority of
our time. Even if we do not succeed overnight, the prospect that this con-
ference can identify this fact as one of prime consideration and then ai-
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FiGure 1.

tempt to do something about it may do some good. Education for human
survival is not just desirable; it is absolutely nccessary.
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SOCIETY’'S NEEDS IN SCIENTIFIC AND
TECHNICAL INFORMATION*
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Galileo was embarrassed to find that he had to read books by colleagues
so recent that they were still alive instead of being properly (‘:lr:ad classics,
Newton, a couple of generatiens later, was outraged to haw? his work ques-
tioned by living peers and resolved never thereafter to publish again one of
these new-fangled scientific letters—we call them papers—but to go back to
the normal licit process of writing a proper book. o

To the accompaniment of such disturbances began the Sciealific I_{evqlu-
tion which has continued into the present age and been by far the mightiest
force in producing all those changes which distinguish us from the people of
the seventeenth century. Since that 1ime there have been several crucnal.
changes, and it is instructive [or my purpose te peint out thlat SO many c_al
them have been dominated by crucial transformations in social and techni-
cal means for handling scientific and technical information. -

It is my thesis here that we are already in the midst of a new and excitingly
fundamental period of revolutionary change, the Scientific Techplcal
Revolution as we are beginning to call it, and that in this too the seemingly
passive element ol information is actually a crux and a chit?l“ cau_sal agent,
It may well be that the innocent respectability of mere librarianship and the
provision of incomprchensibly arcane journal literature for the epghead
elite of scholarship may be the straw that makes or bl_'eaks the future of our
civilization. It is the business of a professor sometimes to exaggerale in
order to inspire or to expose the weakness ol an argument for constructive
attack, but 1 shall hope to show now that such an evaluation of present
needs in scientific and technical information is no overstatement. )

Increasingly and in all countries the lives of mankind are being domma}ted
by what we call the High Technologies: those technologies that contain a
high input of cumulating scientific knowledge and are thereby.sct apart
from the more familiar and ancient Low Technologies where the inputs are
raw material, energy, and the labors of skilled and unskilled, but not scien-
tifically innovative, manpower. Important though thc_ g_cne_ral notion qf
“information’’ secms to be, in most fields of human aclivity it appears pri-
marily as a means of communication, a conduit or channcl_tha_t faf:ilitates
the prime action. In science, and in particular with all that scientific innova-
tion which is the chief input Lo our dominating High Technology, the “mi'cu:-
mation® is not only 2 means of communication but in a curiously paradoxi-

* This paper was originally presented at Drexel Undversity as the fourth in a series of six
lectures on Saciety’s Technological Needs.
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cal and McLuhanesque way it is the ultimalc product of the work of the
creative agent.

Scientific and technical information is thus the raw material resource on
which our present revolutionary crisis rests, and it is therefore in this light
that we must examine its historical cvolution and find out first what it is
that makes it work the way it does. Then we stand some chance of finding out
what it is that is making it stop working like that and take a new route. We
may desire to ease its path through that route or we might chose to divert it
in new ways; in this case it secms impossible to avoid aclion and unlikely
that we can avoid actions that cawse dramatic and far-reaching effects
throughout the entire world.

The root of the whole matter is that scicentific knowledge is basically
different from all other forms of scholarship and all other forms of creative
activity. Scicnce consists of universal, positive, impersonal knowledge, but
what matters about all these qualities is not so much any philosophical truth
which they may or may not have, but thar scientists act in general as if these
things were true. Scicnce scems universal in that researchers in Tokyo,
Philadelphia, and Kiev all think they are working on elucidating the same
puzzles about superconductivily, immunoglobulin, and plate tectonics,
They foolnote, correct, and extend each others work and tend to get much
the samc ideas about what 1o go onto next and when (o drop an unfruitful
line of enquiry. Work ol Marek’s discase seems oblivious 1o any influences
ol the language, politics, religion, or personality of Marek, It may well
depend quite a lot on his scientific reputation and the spread ol his influence
as a teacher or team leader or journal editor, but these are part of a social
organization within science rather than exterior 1o it—at least in intention.

At all events it is a differcnt position to anything, for example, in the
creative arts. Can onc imagine a priority dispute between Beethoven and
Mozart or Picasso and Klee to match that of Darwin and Wallace or Salk
and Sabin? Darwin and Einstein might be great creative geniuses, but they
were discovering o universe they rook to be outside themselves and thus,
however magnificently distinet be their personal style, their discovery is im-
personal. Each scientific discovery, large or small, carries with it a lecling
that it was there 1o be found, all in its owr order and time perhaps, but 1o
some degree inevitably. As science is laid down, picce by impersonal piece,
like some gigantic universal jigsaw puzzle devised in the mind of an irfinitely
cunning Laplacian creator, the contributions are not always surc-footed;
they are far [rom secure cither in the short or long term.

Tn the short term, every scienlist knows that he is capable of error. Some-
times it is a stupid error of a misplaced factor of 2 or a wrong sign, some-
times one jumps to a false conclusion or misreads the meter, sometimes the
error is so sophisticated that onc dees not discover it until the next picces
of the puzzle fuil to fit properly into place. Somesimes too, we do not realizc
that the contribution has beecn made before or must be altered to take ac-
count of other evidence that has escaped our attention, and at other times
we might not realize that a pedestrian comment in the style of Wonder Dog
can be the blinding inspiration lor some perceptive peer,
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These phenomena occur so widely together with all the long-term changes
in the paradigms of science that the act of creation in science remains incom-
plete without the assent and critical acceptance by one's peers in the whole
scientific community. Not until the work is published, formally or infor-
mally, so that it is tested and either rejected or built upon has work been
done. The evaluwation may not always be fair—every scientist prebably
suspects that he is a bit of a Mendel and his work has not been appreciated
as much as he would like—but it works automatically because there exists
an International Knowledge Industry, a universal consensual sensorium,
I¢ is the workings of this sensorium with which we are now concerned, but
first we must hedge and explain that not all scientific and technical labor falls
within it,

Sometimes when people find something new in the technical areas of
scholarship they do not follow this paradoxical law of claiming private
property by open publication, but use the normal property law of kecping
their creation and deriving benefit from it as a nation, a company, or an
individual. One may invoke secrecy at the national or the indusirial level, or
one might use the legal devices of patents and licenses which trade a2 dis-
closure of information in return for a right to profit [rfom the possession,
Clearly this is advantageous in many respects which may be overriding,
although what one loses is the assistance of the rest of the world communica-
tion both in the process of validation and in the collaborative enterprise of
proceeding further to build on this new advance.

A much larger exception in the world’s scientific labors is simply that
many people must be concerned not with adding to what we already know
and can do, but with using that which we have now. Those that teach at all
but the levels ncarest the research front and those that do much of the
scientific and technical work of the nation use the knowledge that was built
in the past by all this cumulartien and testing and communicated to them by
the processes of education, training, and the encapsulation of knowledge
into textbooks, manuals, and works of relerence,

Let us now turn to the International Knowledge Industry and see how its
machinery has developed into the present crisis which afflicts all those that
help generate, manipulate, and use scientific and technical information. The
dilemma of Galileo was caused by the Gutenburg Revolution, Quite sharply
aronnd 1500 the printed book graduated rom its original role producing
artificial manuscripts to become a new force of mass dissemination to a
much wider audieace than had been available to copyists. Like the windmill
it had the property of requiring a large initial investment and then neces-
sitating a steady stream of production, large in volume to amortize the costs.

Numbers of books grew exponentially, rapidly exhausting the supply of
previous classics available for reprinting, and developing cver wider circles
ofl readers and writers. As the presses became more and more voracious and
casily available, the pulse of publication quickened, By 1600 some vital tirme
constant of publication had been reduced to a magnitude similar to that of
the length of a lifetime, and by the middle of the seventeenth century it had
quickened dramatically further.
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This exponential force of destiny was so powerful that ephemeral publica-
tion of many sorts began to abound, political and religious tracts and bread-
sheets, sermons, and then the newspaper. In science, bencfitting enormously
already through the many potential authors to be found among the artisans
and instrument-makers near to the printers, the force was so persuastve that
the first two scientific journals were orgarized almost simultaneously in
London and in Paris.

Those wwo journals, the Philosophical Transactions und the Journal des
Scavans produced very quickly, by the invention of the scientific paper, the
major revolution of all time in the social organization and rate of flow of
scientific and technical information. Splitting knowledge into atomic
entities instead of waiting for it to gel and cumulate into a book obviously
makes it run faster and much more cooperatively, There was indeed reac-
tion to the method in the time of Newton, but by the cightcenth century the
process settled down to a steady growth. Science encapsulated in papers
became a sort of conspiracy that made knowledge run faster than people,
And the scientific journals and its papers then grew cxponentially much
{aster than books, doubling in numbers every decade or so ard spreading to
all countries and all fields.

Thus science burgeoned, as it has 1o the present day. It must be re-
membered that the mere burgeoning is no new problem. It is one that has
ever since been {elt and coped with quite successfully. It is true that we have
found out as much in the last decade or so as in all previous time and that
90 percent of all the scientists that have ever lived are alive now, but that has
been true since the 1660s. I we have problems it is perhaps because the
United States is highly developed and cannot perhaps burgeon quite so fast
relatively as the rest of the world, or because something other than the
burgeoning rate has been changing.

What seems to have happened as a decisive change in science is that by the
last half of the eighteenth century it broke through two barriers of absolute
size: the sheer magnitude of both the cumulation and rate of growth of
papers being published. In rapid succession one finds that Natural Philoso-
phy splits into an ever-increasing series of subdisciplines, such as physics
and chemistry. Then the fragmentation and impossible bulk of what is
known leads to encyclopedias, first in general, and then in specialized
scientific areas. Then to cope with the increased flood come the first abstract
journals, publishing summaries ol all that has been published this year, then
this month, then this week in cach of the main compartments into which
science has been divided.

The remedies #nd palliative measures introduced by the beginning of the
nincteenth century seem to have been remarkably eflective. All have pros-
pered, growing expenentially in virtually perfect pace with the journals and
their papers which were enabled thereby to continue their expansion un-
checked through this size barrier. During all of the nineteerth century
and halfway through the twentieth we have seen the steady growth of the
primary literature and the secondary devices for handling it in a compre-
hensive and organic unity. The burgeoning has been frightening and almost
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unmanageable at all times but the whole apparatus has held together without
radical renovation through cycle after cycle of the professionalization of
science and technology, and the many orders of magnitude increases in the
size of manpower, librarics, and financial costs.

Successive increases by a factor of 10 each decade or so have taken us
through a lactor of 1000 in the lasi century or so since the system was last
overhauled. It is this crude fact that makes me think Lhat what we are going
through now is not just an evolution and a perfection or even a patching-up
of the secondary system but a dramatic and revolutionary reworking of the
entire primary and secondary apparatus of scientific and 1echnical informa-
tion, Most cxperts are agreed that the International Information Industry
will continue for at least the next half century or s¢ to grow unchecked.
The pay-off of scicnee and technology is too great to leave undone anything
that might be done. Even if the old established countries tire when so high
a fraction of their manpower and money is devoted to these ends, rather
than to other competing priorities, there are still many countries and vast
rescryves of manpower that have only just begun their scientific and technical
development.

We are faced then with the fact that scientific and technical information
will almost certainly continue {o grow at its usual exponential rate on the
world scale for our generation and the next at least, but that the older es-
tablished countrics and those that have developed the most are scraping
the bottom of the barrel in manpower, money, and general efort in or-
ganization to keep up with the burgeoning. Again it is a matter of absolute
size that creates the barrier. Even il the greatest scientific countries slacken
their pace the race will go on. As Louis MacNeice has it:

The glass is falling hour by hour,
The glass will fall for ever.

But il you break the bloedy glass,
You won't hold up the weather.

It is in this context that we must now examine the present set of crises to
try 1o perceive the directions of probable change. We must look for hints
of the new processes that can be engineered into providing the radical
change that must be invoked rather than continuing old palliatives. We
must also remember that we are dealing with an international sensorium
where the balance of national powers is likely to be changed quite drasti-
cally and where the needs of the most developed countries are increased as
their resources decrease,

The most fundamental change I sec is that the time parameter of growth
of information has steadily dropped to the point where it has broken
through 1o quite a new sublevel. Since World War 11 there have been large
improvements of old methods and inventions of new ones to keep up with
the ever-increasing speed ol communication between those at the research
front. Traditional journals have been augmented by rapid publication lettér
periedicals which have taken on a life and a {unction of their own that
transcends already their original function as merely “preliminary” publica-
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tion. Preprints are systematically sent in mass circulation, and “‘preliminary”
reports are steadily looking like more and more regular publications of
their originating agencics. The mail, the telephone, the jet plane, and the
tapc and videotape recorders are ail available technologies of rapid dis-
semination. Laboratories and institutes have been known to have open:
circuit communication by phone and computer with distant colleagues as
a regular working tool.

Obviously a change has taken place, and equally obviously only a hairs-
breadth of technical perfection scparates us from the ultimate limit of being
in reasonably instant, reasonably umiversal contact with all pecrs EVEry-
where. Put that way it might seem startling and a sort of technutopia, bur 1
for one believe it to be both inevitable and a good and valid societal need
which has to be engincered efficiently and quickly. It is, T believe, even
possible to suggest at lcast one rather grand but perhaps workable scheme
which would help this process along well enough to last for another few
gencrations. Before (hat, however, we must explore a force that holds back
this sort of change,

The last generation of increased speed has been bought at high cost. The
unique property of the scientific paper, the thing that made it the very
life’s blood of science and technology, was that these atoms of knowledge
served a double lunction. As one published the unit contributions to be
validated and uscd by one’s pecrs, quite automatically it laid down the
archive of learning. The serried ranks of scientific journals constituted what
was called '"The Literature,”” One searched the cumulation of journals and
then one knew what was known. Of course, the really old stufl had been
packed down into textbooks and handbooks; it had becn absorbed with the
mother's milk in that process known as graduate education or one could
look it up in the Handbook of Chemistry and Physics. Then you were run-
ning with the pack and trying with them to do something new.

The automatic double function has been lost in the latest and ultimate
round in improving the speed and efficiency of communication between
peers. No longer does the process at the research front pack down auto-
matically into a corpus of knowledge. It probably never did it very efficiently
anyway. The eightecnth century crisis of encyclopedism and later ones of
complete and compendious bibliographies show there were problems then,
The more recent concern with textbook writing and the appearance of
special journals devoted to ““Reviews of Recent Advances in X, Y and Z”
show that dissatisfaction has grown. One must remember that the corpus
must be somehow packed down, wrapped up, digested, and made available,
not only for thosc on their way to the various parts of the rescarch front.
All thase who are using what we already know and those who work in any
way behind the front need this knowledge for it is the ultimate product of
all the effort and creative energy that has been used up to date in all the
world.

What I say is that we should cut the anchor and sail clear. Let us admit
that communicating at the research (ront and managing a cumulated corpus
of learning arc by now separate and distinet functions and do what we can
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to help cach scparately and in relation to each other. Our present practice
seems like using a total file of the New York Times as a history bhook; it
would be attractive but for most purposes it is unmanageable. Perhaps
worse, it would be like trying to publish the New York Times under the
constraint that each issue serves as the next section of a loose-leal perma-
nent history text, We really want to know more about more things than
will eventually need to be incorporated into the received story of the nation,

I chose the analogy deliberatcly, for as far as I can see, what we are mov-
ing toward in the communication [unction in scicntific and technical infor-
mation is a newspaper form that parallels the Wall Street Jowrnaf and the
Financial Times. The most rapidly communicative journals have moved
from mouthly to weekly, and 1 suppose that they will wish to go daily—I/or
highly prestigious hot news one already uses the ordinary newspapers [or
scientific items unless the anchor is downand “proper" archival publication
is jealously conserved. Presumably one could already use the accepted tech-
nologies ol simultaneous production at several printing centers, just as casy
with satellite transmission on an international basis as it is now across a
single continent. On a weekly basis and perhaps even on a daily one I see no
reason in the comparative cost of alternative services why such a newspaper
format could not be produced in Russian and Japanese as well as aay other
language over and above the English that accounts for about half of the
world’s scientific and technical information.

Of course such a communication device would bé a newspaper only in
format and the lact that you threw it away or recycled it each day. The
content would not be scientific and technical news stories quite so much as
the analogs of the stock market prices which are what make those other
newspapers essential. Whatever we de in scientific and technical communi-
cation we shall need those moniloring devices of the massive abstract
journals—Chemical Abstracts, Physics Abstracrs, Index Medicus, Mathe-
matical Reviews, and all the current awarcness aids such as Current Contents,
the Citation Index, Indexes of Chemical Compotnds, and so on, We shall
also necd more and more of the “quicky’ journals with their letter [orm of
publication.

T caleutate that if one were to put all this mix topether in a barrel, per-
haps cutting out some of the more obviously overlapping entries and divide
it afl into a daily dose it would go into a format the same size and shape as
the Wall Street Journal with enough room left over for the newsier parts of
the journuls Science, Nature, Lancet, and the New Scientisi and suflicicnt
space {or advertising (in the capitalist countries only) to make it no more
uneconomic than the present tottering services—only a brave few of which
are commercial and survive without heavy subsidy. T am not quile so starry-
eyed an idealist as to imagine that anyone will design and deliver to us such
a complete package, nor do 1 believe that the entrenched lorces of present
services will readily relinquish their holdings to any alternative. 1 do sup-

pose, however, that this is where we are probably beading, willy-nilly, and .

that we might make transitions casier il we took step by step actions that
eascd rather than thwarted the process.
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.Assuming then the SciTech News arrives every day everywhere and is
duly thrown away, how then do we pack down the archive of new knowledge
for all the would-be users at the rescarch front and behind? Strangely enough
the basic problems and present trends secm to be in the areas of compre-
hending, consolidating, and ordering the cumulating information rather
than in those of publishing techniques. Journals of the traditional sort go on
and will continue albeit with new printing technologies such as phetocom-

- position and microform and new economics because of rising costs and a

(alling affluence of scientists and libraries, because they exist as the end-
product of work in the field. Journals are for publishing in rather than for
reading. In that form it sounds cynicul but in so much of the heart of scicnee
and technology there is no substitute for the traditional hard copy which is
given peer review once it has been found by the communication process.

In publication the trend seems to be with international high status journals
of which Phlysical Review has become the paradigm for the whole world
community. If you live in Istanbul and do something really good in physics
it goes into Physical Review not into the domestic Turkish journal. We still
tend to follow the original historic foundations of the various National
Academies of Scicnce and consider national journals in totally transna-
tional subjects to be still a matter of pride. 1 do not see that this is func-
tional, realistic, or economic. Far betier it would be if each area of science
had its unalog of Phypsical Review, and if Physical Review itself were uni-
versally treated as the single high status journal. Again it is only a hairs-
breadth of technology that stops us from multilingual publication and rapid
delivery. Again it would be idealistic not to suppose that there are grave
econemic problems as well as organizational and probably political, but
perhaps it can serve as a target toward which we can direct steady change
in pursuit of our needs. What of low status journals and even the national
Journals in ficlds that have such an international giant? Is there a case for
preserving at greater and greater expense with less and less return a medium
for papers which have consumed rcsources without meriting (rather ob-
taining) high status publication? How much should we be willing to pay for
the mere nattonal and personal pride of showing results and giving oppor-
tunity and visibility to unrecognized worth and recognized non-worth? 1
confess 1 do not know, but I think that these questions must be asked ex-
plicitly and answered within the next generation. In this country of all
places one knows the value of preserving multiple channels and avoiding
monolithic centralization of power. My guess is that a certain element of
monolithicness is built into science; in the transnational community there
is only the one chemistry and no alternative. My guess, for what it is worth,
is that as time goes on we shall be less and less willing to subsidize any publi-
cation that is not high status in its own right, and even more unwilling to
clutter the communication channels with nformation pollution so gen-
erated.

The trick of ordering all this scientific and technical information so that
it can be found in SciTech News each day, and comprehended and consoli-
dated from the high status traditional style publications lies in a new re-
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search result in bibliometrics which I should like now to explain. Biblio-
metrics sounds as if it means some sort of book-counting routine indulged in
by librarians to tell them how many cataloguers they need to service a Aow
of readers. It probably includes that sort of practical art, but it has become
rather sophisticated of late and in this recent work at least it seems to me
that it has produced a result of the deepest philosophical importance as well
as just the thing needed to pull a practical rabbit out of this hat.

I am here today because the main work in establishing this result has been
done by Prof. Belver Griflith of the Graduate Library School here at
Drexel and by Dr. Henry Small of the Institute for Scientific Information
also herc in Philadelphia. What they have done is to look, for the first time
empirically, at the natural structure that is packed into the world corpus of
scientific papers as they are laid down by the daily cumulations. I must ex-
plain why this is important. We used to hope that the computer would come
to our aid by some sort of magic capacity to index everything perlcctly
frontwards, backwards, sideways, and upside down and enable us to find
all that good information that lay chaotically in all our libraries. As
with the hopes for automatic translation by computer the results have been
disappointing, and we have discovered a whole difficulty of which we were
ignorant, rather than a practical and perfectible technique,

There exist some special types of scientific data which may be almost per-
fectly sorted into a series of pigeonholes because some natural and complete
classification scheme occurs in that particular aspect of the universe that is
being considered. Such dalta are called taxonomic, since the paradigm is the
unmistakable nomenclature that was devised for the biological genera and
species of botany and of zoology. A similarly precise set of pigeonholes
covers all the atomic nuclei, and one of the greatest information science
achievements of recent decades has been the invention and perfection of
the elaborate taxonomic scheme which now can be used to classily unam-
biguously every one of the many million different organic chemical mole-
cules, no matter how great their complexity.

When a set of scientific papers can be described for all working purposes
by such a taxonomic system we can reach thereby perfect indexing. Of
course, there remain huge difficulties of trying to reconcile results expressed
in different units and with techniques that prove incompatible, so that the
total information can seldom be integrated automatically into anything
like a perfect computerized data bank, but the basic problem of organizing
the papers is tractable in that sort of situation. It seems hopeful from this
that the most numerous of all classes of papers, those reporting the bio-
logical effects of large organic molecules, might be handled in this way and
removed [rom the system which they tend ro dominate by their special
problems. In all such cases onc should try Lo institute an entirely separate
machinery for primary publication and secondary bhandling and encourage
authors of papers to write for this system rather than in the more {ree and
general way that is possible outside the taxonomic constraints.

Most repions of science are not blessed with the perfection of a taxonomic
classification for the new things they wish to report. Even a bird-watcher,
normally a very taxonomic information gatherer, may sometimes wish to
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report data that pertain not to any particular species of bird but about birds
in general, or he might have data that should be classified so that it might
be found by a meteorologist rather than another bird-watcher. In this case
our papers are nontaxonomic, and it becomes clearer daily that we can
never.expect even the cleverest computer supplied with the most cunning
schemes of indexes and descriptors to give us anything like the powers of
recall and of relevance needed by workers at the research front. We even
have geod reasons for supposing on the basis of information theory that
this is one of the fundamental and powerful principles of incomperence built
into nature, like Heisenberg’s Uncertainty Principle or the speed of light
limitation in Relativity.

What Griffith and Small have done is to use the Science Citation Index
computer tapes Lo get the general pattern of how papers are related to cach
other to a greater or smaller depree by citing cach other. We have known
for a long time that something like this should be possible but the difficulty
is that the system is very noisy not only because of errors but also because
there is much citation that does not follow any pattern but is smeared out all
over the network of papers because we use citation for 50 many purposes
over and above the linking of papers that bear substantive relation to each
other,

The actual trick they have vsed is very ingenious, counting co-citations
with suitable thresholds of intensity, but the point is that it gives good clear
orderly data for the first Lime; it works, The spectacular result is that the
universe of recent atoms of information are arranged in separate molecular
clusters. Papers hang together naturally in bunches, so that each paper in
the bunch is related sirongly to all the others in the same bunch and only
rather weakly to any in neighboring bunches. Not only can one detect the
existence of the individual bunches but the relative place ol each atom in
the molecule can be found, and the arrangement ol the molecules relative
to each other can a2lso be determined. The work is still in its experimental
stage and much remains to be done, but it looks as if it not only tells us
much more than we have ever known about the nature of knowledge but it
also gives the vital clue on how to cope with it after the frustration of index-
ing.

Fortunately for us the universe of scientific and technical information is
not a continuum with every subject bearing upon every other in an indi-
visible whole. The usual major divisions we have now, Organic Chemistry,
Solid State Physics, Metallurgy, Cosmology, are all much bigger than any
natural molecule and may simply be the debris from a once single molccule
that has grown and split many times over through history, The actual
clusters become cbviously identified when one looks through the names of
the individual atoms of papers in them. They correspond to subjects like:

mitochondria
superconductivity
paramagnetic shiflt reagents
Australia antigen
solid state critical phenomena
In gencral they are exactly the sort of thing answered when you ask a re-
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search scientist whart specifically he is working on. Doubtless these mole-
cules change with time, evolve, and alter the words used to describe the
same team of people as it moves on. The nice thing is that we know now how
to keep track of the changes and one could even hopefully produce a great
Operations Room wall map for world scicnce that charted the new territory
of information as it was won and showed with flashing lights and colored
markers where the action was and from which laberatories in which coun-
tries, which research grants, and which key people.

For the present purpose all I need is the knowledge that these molecules
of atomic information are the products of the so-called Invisible Colleges
of people who live in a sort of nutrient Mujd supplied almost entirely by
cach other’s work. It is these unique subfields that should each be served
by their proper journal. Physics or Chemistry of Mathematics is far too
large and unrealistic as an entity except perhaps in the professional social
structure of university departments, although each could reascnably be
dissected into its component clusters as aulenomaous sections.

My proposition then is that we use a refined operational version of the
Griffith-Small process to take scientific and technical nontaxonomic infor-
mation and split it into bite-size chunks. Each subfield, as monitored in its
evolution is known to correspond to a rather stable but growing core of key
workers in its invisible college with a large floating population of lesser
researchers, mostly at the formative stages of their careers. Ler us tailor the
primary journals to each subfeld separately, trying always to sce if an inter-
national high status journal can be generated and maintained by such a
population of probably not more than about 2 thousand key people all over
the world. Rather less than a thousand, perhaps only a few hundred such
Jjournals could probably cover and control the whole of current literature.

Of course we would still have the residual problems, by no means trivial,

of sctting down such material into textbooks and reviews, but the old idex -

of “divide and conquer” makes the problem seem to me to be lar [rom
insuperable. The same constantly changing but constantly monitored classi-
fication scheme into the new subficlds could be used to divide SciTech News
into appropriate sections and incidentally the new operations room wall
map would give instant alert on the occasion of breakthroughs. I think that
again we have here a plausible objective rather than an ideal, but I hope by
now I have given an outline to show that we may look with hope rather
than despair at the needs of society on the brink of this new revolulion in
scientific and technical information.

THE RESPONSIBILITIES OF THE UNIVERSITIES IN
THE ENVIRONMENTAL CRISIS

Willard F. Libby

Department of Chemistry
University of California
Los Angeles, California 90024

INTRODUCTION

The role of the universities in the environmental (:'risis is very in_‘lpor_m_nL
and vilally necessary for a solution. The responsibilitics o_f the universities
fali in two catagories: education and research. The cducathn role is one ol
assimilating knowledge lrom the many different areas and integrating it to
arrive at an overall conclusion. The research role is to undertake research
projects to fill in the blanks in our information.

THE RESEARCH RESPONSIBILITY

It is tradilional that breakthrough discoveries generally are madcl in
universities. Thus it was that Dr. Huagen-Smit discovered the photoch_emu:fll
nature ol what we know us smog some 20 years ago at the California
Institute of Technology. Dr. Philip Leighton of Stanford and Dr. James
Pitts of University of California, Riverside, COnll:llel'.(:d substantially to
this enlightenment. Out of the understanding obtained came the rules _I"or
auto exhaust which the Environmental Protection Agency is now enforcing
under the Clean Air Act. Detroit, lor recasons not cle'ar, -did not undcrslapd
the importance of air pollution and did not lead in the discovery of its
ultimate cause. The Calilornia Air Resources Board a [ew years ago man-
aged to persuade Lhe Governor of Calilornia to award some $10 rm[ll_o,n
for research on air pollution to fll in the gaps, I'_or Dr. Haagen-Smit’s
picture was not totally complete. For instance, we still do not know, unless
it has been recently discovercd, the nature of the pur_ucul_atc matter
which obscures our view. The Haagen-Smit theory .saild or implied that the
particulute mutter had nothing 1o do with the eye irritants, so a team was
put together of people from the univchEtic:x; working with the 111dusfr1al
laboratory ol North American Rockwell Science Center in Canoga Park,
California, Dr. Whitby of the University of Mlnn_esota, and others col-
laborating to atlack tlus basic {undamental question, *“Where does the

arti e haze arise?” . o
pd:l;(;lllﬁér example is the matter of power transn_uission. This utilitarian
problem apparently can be solved enly by the discovery of new 5u1:_|e.r-
conductors of high cnough transition temperature and adequate physu_:'dl
strength characteristics. This work is being le.d by Dr. Be:_‘nd Mautthias
of the University of California, San Diego, who is also ujldus_.mal consultant
to Bell Telephone Laboratories and the Los Alamos Scientific Laboratory.
It is fair to say that of the people working on this vital problem, he and one
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or two others have lead the attack in the past. So the responsibilitics of the
universities to make breakthrough discoveries remains unchallenged.

There is something about the atmospherc and the fierce competition
among the graduate students and young faculty in universities which
facilitates finding the answers and solutions to problems, We cannot ever
know how this works. It is one of the tremendous subtleties of human
behavior. Certain industrial laboratories have managed to capture some
of this atmosphere. The General Electric Laboratory under Irving Lang-
muir, Steinmetz, and Coolidge who laid the basis for the giant company’s
present day business, the Bell Telephone Laboratories with their unexcelled
record ol performance, some of the drug company laboratories, and one
or two of the chemical company laboratories such as duPont's Jackson
Laboratory all serve to prove the rule by being the exceptions. Such suc-
cessful organizations are needed desperately to encourage environmental
research projects in the academic atmosphere. This is vitally important,
for the basic procedure is essential Lo our getting on with the energy and
environment solutions, and it is necessary (o make the directors and ad-
ministrators of research and devclopment funds realize this great truth.
Our principal difficulty in research and development in this nation is not
lack of financial support but poor administration. Here are a few lacts:

1. People differ by orders of magnitude in ability and it is a very rare
research director who realizes this simple fact. Science is no more subject
to democratic rule than are the arts.

2. Truly difficult breakthrough problems can be solved only by the
ablest people, although many are employed. The best people must some-
how be intrigued and inlerested and given their heads.

3. The fundamental breakthreugh work usually is not expensive rela-
tively, lor there are so [ew people in the top category.

4, Large sums are spent in cut and try filling together in the absence of
a full basic understanding. This work is absolutely essential and should
not be frowned upon or neglected, for after any major breakthrough, a
development phase must be entered, in which dozens of relatively un-
important but essential questions must be answered for the overall ap-
plication to be made. This process is called development and consumes
99+ percent of our multi-billion dollar research and development support
in this country. It is very important and necessary but administrators should
not confluse it with great innovation. A Fermi is not a Henry Ford and
vice versa, although the Fermi’s somctimes fancy themselves as greal
development engineers.

The competent administrator must realize and heed these four basic
facls. Among the rarest of pcople is & good research and development
administrator, and they sometimes are the geniuses themselves. Passing by
the living to avoid hurting feelings, I name a few: Gilbert Lewis, the chemist
at Berkeley; Ernest Lawrence, the physicist at Berkeley; and Arthur Comp-
ton, the physicist at Chicago. Please notc that all three were at universities.

Usually the good administrators are not of the genius category. I shall
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head this list with General Leslic Groves who was in charge of the Man-
hatten District.

The superconductor which will make the transmission of electric power
over long distances economic and possible, the vltimate understanding of
the nature of the interaction between sunlight and auto exhaust and the
particulate haze, the question of how much NO,. should be tolcrated, the
question of sulfur dioxide being oxidized by platinum catalysts to sulluric
acid, and the questions of chronic low level hazards to health all require
breakthrough solntions and, therefore, should be attacked in a fundamental
manner. We have hundreds of Ph.D. theses each year on problems which
relate 1o these broad questions but are not aimed at the problem as a whale,
We need a kind of environmental research which does attack the problem
as a whole, a kind of understanding of the mullilaceted nature of most
problems, and an urging to work on a group of disciplines all bearing on a
single central question,

Let us examine one more example. Coul is certain to be consumed in
larger and larger volume as our crude oil supplies dwindle, and this involves
many matters—from mining methads to chemical processing for gasifica-
tion and liquefaction—that are the subjects ¢f extensive research and de-
velopment in the industrial and povernment laboratories. But, at the same
time, there are fundamental questions urgently needing breakthrough
solutions: One of these is the application of catalysis Lo the processing of
coal, Heterogeneous catalysis is a very esoteric field restricted almost en-
tirely to workers in industry who, by the nature of their employment, have
not had the freedom to attack the fundamental aspects. Thus it is a field
based very poorly on fundamental law and is handled principally by recipes
and empirical [ormulations and so it is not possible for anyone to predict
ahead of time the detailed behavior of any given reaction. This is in the
face of the fact that heterogencous catalysis is the heart of the chemical
processing used with such remarkable efficiency to convert crude oil into
useful products. There has been relatively little in the way of catalysis work
done on coal in the last 20 years. The Germans during World War [l
developed the so-called Fischer-Tropsch process which cnabled them to
power their war machine from coal but since World War II the work on
the Fischer-Tropsch process for conversion of producer gas {a mixture of
carbon monoxide and hydrogen and water vapor and nitrogen obtained
by reacting coal, steam, and air) into higher hydrocarbons has been minimal.
1 have been involved in recent months in an effort to put ¢ program on the
use of coal catalysis together and have come lace to lace again with this
ancient adage that if you have a tough problem regarding breakthrough
answers, you must, in general, involve the universities for the basic solu-
tions are far more likely to come from graduate students working with
gifted professors than from any other source. The new ideas essential to
dramatic breakthroughs in coal processing remain to be discovered. For
example, one of the main items in our research proposal is the direct con-
version of coal powder inte methane and CQ, using steam. Strangely
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enough, this rcaction is thermodynamically permissable and, of course,
would constitute a fantastic new source of methane which is the mainstay
of clean fossil [uel power plants and of ammonia [or [ertilizer and nitric
acid. Our shortage of natural gus has become dramatically obvious and
has led to tremendous efforts, but the prospect ol processing coal to natural
cas has been neglected. Coal contains objeciionable amounts of sulfur
and many of the known catalysts arc sulfur sensitive, so it is a fantastic
challenge which at the preseat time can only be approached empirically
by trying various candidates and by trying to understand why they behave
in the way they do. The real answer is to build a fundamental theory which
faces these problems and attracts the top graduate students in chemistry
and chemical enginecring Lo work in the ficld ol heterogeneous catalysis.
This would help greatly in oil refining as well for we are desperately de-
pendent at the moment on foreign supplies of platinum and the new auto
cxhaust oxidation catalyst probably will be platinum, further aggravating
the balance of payments question and our dependence on foreign control
by South Alrica and the USSR, Years ago, before platinum came into the
oil refinery, base metal oxides were used with considerable success. Plati-
num, however, has proved to be superior so [ar to the base metal oxides
as they are known so they largely have been phased out. These challenges
are enormously interesting, and it is clear that the solutions will require
much more fundamental knowledge of the two dimensional reaction site
which we call a solid surface,

The role of heterogeneous catalysis in nature may be important as well,
There is a school of thought at the University of Chicago, headed by Pro-
fessor Edward Anders, who believe that the organic compounds found in
meteorites were produced by Fischer-Trapsch reactions. Hydrogen and
carbon monoxide are not unlikely constituents of the primeval nebula.

Other theories exist and my personal view is that it is more likely that the ’

major part was due to the intensc radieactivily which ionized the gases
and led to the preduction of complex organic chemicals by plasma chemi-
cal processes. In the laboratory we have shown Lhat such systems preduce
polymeric ¢compounds, even amino acids, in good vield. Aside [rom the
guestion of whether Dr. Anders is correct or not, it certainly is so that the
minerals and metals in meteorites have catalytic properties. A screening
program in my laboratory has shown that all transition elements, those
clements beginning with scandium and ending with zinc in the first row
and going down, [rom yttrium to cadmium and [rom lanthanum to mercury
in the second and third rows, and their compounds that have been tested
are catalytically active to some degree and in [act that clements like po-
tassium and calcium which are ncighboring also possess some catalytic
activity. There is a most remarkable difference between platinum and gold
and nickel and copper in their abilitics to catalyze hydrogenation or de-
hydrogenation reactions. Zinc, cadmium, and mercury are very nearly
inactive although not entirely so. There is a remarkable example: molten
zinc chloride has Lhe property of dissolving coal and in this dissolved state,
hydrogenation can be accomplished simply by exposing it to high pressure
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hydrogen. This is one of the processes being developed for direct hydrogena-
tion of coal. The transition elements arc the most active catalysts known.
The elements neighboring to the transition element block in the periodic
table possess some activity, and there js a slight possibility that silicon has
found a way to have some transition element character even though it {s
far removed. We know, [or example, that phosphoerous and sulfur (orm
more than four bonds and it is thought that this may invoke d orbitals
which are stabilized in the particular molecule or surface site. Acidic sites
on silicales can be made by introducing aluminum oxide into the silicate
structure. The [ourth posilion around aiuminum, which because of lattice
structure needs to be filled, can develop a strong enough acidity to dis-
member hydrocarbons, removing hydride ions and leaving a positive ion
cailed a carbonium ion absorbed on the surlace. This leads to isomerization
ol hydrocarbons, an important matter in oil refining for the reason that
isomeric hydrocarbons have a far betler oclane number, burn more slowly
and therefore, do not knock in the cylinder. Professor Michel Boudart of
Stanford has shown that tungsten carbide in many respecis resembles
platinum.

It is completely clear Lo the workers in the field that enormous break-
throughs in the understanding of helerogencous catalysis and thercfore in
its uselulness are possible and hopeflully imminent. The universities should
step lorward and encourage (undamental rescarch on helerogencous
catalysis, The [unding agencies in Washington should do so also, and the
leading professors should turn their own allention lowards this problem in
energy and environmental rescarch which is so important:

These examples of various environmental problems needing breakthrough
research are a small [raction of those needing altention as anyone who has
attempted to writc an impact statement must realize. The depth of our
ignorance is known only Lo the environmental experts. Most people sup-
pose that somehow or other we do know the effects of low intensity chronic
insults, However, the opposile is Lrue. No ong knows whether the radiation
we naturally receive [rom cosmic rays, uranium, thorium, potassium, and
radiocarben in our surroundings and in our own bodices is harmful. Becuuse
of this and our general ignorunce of these difficull mauers, long delavs in
the installation ol atomic power plants have occurred. lgnorance is very
expensive and we cannot afford to remain ignorant of such effects. It is not
clear how one can do resecarch on some of these problems, bul that in itself
is a challenging problem. Most urgently lacing us are fields ranging lrom
new drugs and new [ood additives to food irradiation preservation to
increase the food supply substantially; all of these matters urgently need
rescarch on the efiects of chronic exposure to radiation. II these data could
be made available, they would have a most important bearing on the speed
with which innovative plants and processes could be broughi on line.

In the years I served on the Atomic Energy Commission, I nearly launched
a nalional program of putting radiation detectors on ordinary people to
keep records on the tolal dose received. We readily calculated that it would
take about hall of the people in the country and a total lifetime experience
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belore we could determine answers to such questions as whether cancer is
due to radiation. This project would be quite feasible now because the
necessary sensilivity in cheap unobtrusive dosec meters (a small piece of
plastic about one-fourth the size of a dime and about as thick) could serve
the purpose. Perhaps some such attack should be examined again in an
attempt Lo get at the facts of the radiation exposure hazard. N

We need to think about organized research programs in the universities
which are multidisplinary in nature. Several such organizations have arisen
and are established in various universities in the United States. For ex-
ample, UCLA, the University of Arizona, the John Muir Society, and
Dartmouth College joined together in a project financed by the National
Science Foundation to study the effects Lake Powell is having on the en-
vironment in the great area surrounding it. A multidisciplinary and con-
tinuous watch and observational program faithfully reported is underway
on this improtant problem. More arrangements of this type are needed.
The Institute of Geophysics and Planetary Physics at the University of
California has branches on three different campuses, is affiliated with three
other campuses, and is in a position to attack environmental research prob-
lems of multidisciplinary nature, by utilizing the skills of the various cam-
puses. As Director of this Institute, I am encouraging strongly that pro-
posals of this sort be made. o

There is plenty of work for scientists and engincers in the university in
the field of the energy and environmental crisis in every department. What
we need to do is put the packages together better so the student is more
attracted to these areas.

TuE RESPONSIBILITIES OF THE UNIVERSITIES IN EDUCATION
IN ENVIRONMENTAL PROBLEMS

The Enviromment Doctor

A long career, much of it spent in public service, has taught me a lesson
which I think applies to our present situation and dilemma: the findings
as to fact and consequences must be separated from policy-making decisions
insofar as is necessary lo gain objectivity. If one feels ill, one docs not do
his own research investigation and diagnosis. Nor does one conduct a poll
for the determination of cause. One calis a doctor of medicine to assess the
situation and to advise on a course of action.

Why is the M.D. called? What is it that he does that no one else can do
or does do? He takes the broad overview of the health of the individual,
consults specialists in the various pertinent fields of the health sciences and
using all of the laboratory tests results and the advice of the specialists,
gives a diagnosis and a recommended course of action. The specialist
cannot do this. Neither can the untrained individual either singly or en
masse via the baliot. .

The medical doctor’s role is that of the expert, objective weigher of the
evidence and advice of the specialists. He does not usvally make decisions,
but recommends and counsels.
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I recall vividly experience gained on the Atomic Energy Commission
which in many ways is similar Lo the present sitvation in which public
authorities find themselves—making decisions ol importance to the en-
vironment. Feor good and sufficient reasons we were pressing hard for the
development of our atomic defense armament but were challenged by
critics citing the dangers of the radioactive fallout from atmospheric tesis.
Also controversies grew up on the matter of the occupational hazard from
radiation to vranium miners and workers in atomic plants across the
country from Hanford, Washington, to Savannah River, South Carolina,
which had one question in common, What, in fact, was the level of ex-
posure? In many cases only experts were able to make such measurements,
the levels were lower than those easily measured, and the experts all worked
for the AEC or its contractors and thus were nol above question as to
objectivity. How then were the facts to be brought out lor guidance? The
joint Congressional Committee on Atomic Energy would call us up regu-
larly and a great volume of expert testimony was produced in this way,
but it did not properly and fully answer the question of the magnitude of
the radiation dosages. Of course, the health and genetic effects of small
doses, either chronic or acute, are still being intensively researched and
debated and will continue to be so long as our ignorance in this arca per-
sists. However, in the matter of the amount or how to measure the ex-
posure, our knowledge has been adequate for many years, but our situation
in the middle fiftics was that nearly everyone who knew the technique was
in one or ancther way beholden to one of the protagonists or contestants,
the AEC or the protestors or the labor unions.

So it was in this context that a new profession was created, the Health
Physicist. Contracts for the institution of training courses were let (o
universities, fellowships for the students were established, and jobs for the
graduates were assured. In this way the AEC got surcease {rom the tortuous
problems of making its own assay and assessment.

There is an analogy with our present situation, an analogy so close that,
I think, once again we must create a new prolession to settle the points of
fact as they are known and to give the debate the substance it richly de-
serves, credence, and validity.

The new profession will be the Environment Doctor, probably formally
called the Doctor of Environmental Science and Engineering, but let us call
him what he is, the Environment Doctor. His job and role is to bring the
facts out, Lo tell us before we take a step the likely consequences for the
environment, and to tell us how to correct some of our past errors. He
will not make the decisions himself but will recommend to ciected and ap-
pointed officials. The objective is to provide the decision-makers with the
best possible information.

We will expect him to be trained in all aspects of physical and biclogical
sciences and engineering. He will have the breadth of the M.D. and the
same general approach to his profession. His task is to say what the overall
effects on the environment are likely to be for any proposed new action
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and in order to do this he must be educated in all of the aspects of the en-
vironment,

Let us begin the definition of this new profession by excluding functions
it does not include. It does not include sociology and the political aspects
of human behavior, or public health, because these areas are covered by
existing professionals and it is necessary to limit the scope. OFf course, it
may be necessary to include courses in general medicine and public health
as well as in the social sciences and in law in training the Environment
Doctor so he can properly interact and cooperate with his fellow pro-
fessionals and the governmental and industrial officials who will be hiring
him as a consultant.

Who will want his services? I would say nearly every judge hearing a case
involving the environment, nearly every government official faced with
decisions involving the environment either directly or indirectly, nearly
every company executive deciding on plant locations and new product lines,
and finally nearly every lawmaker working on legislation involving any
aspect of the environment.

I hope he will be a licensed professional with a right to practice and serve
all customers under his license. He may just hang out his shingle or he may
be fully employed by some agency or industry, but he will in all cases pre-
serve his objective integrity, just as medical doctors and lawyers do now.

He will be trained in a special graduate school course extending over
some 5 years beyond the bachelor's degree, at the end of which time he will
be licensed by the state and will enter practice. His course of study will
consist of 3 years of classes in graduate school and 2 years of supervised
field practice in close analogy to the years of internship and residency for
the M.D. depree.

The first experimental trial is underway at UCLA in a joint effort by
the School of Engineering and the Institute of Geophysics and Planctary
Physics and several other departmeats. The degree is administered by an
interdepartmental committee. In this way a serious trial is underway.

There is hardly a single new idea in this proposal and yet in total it leads
to a new course ol action, a new profession, a new school at the graduate
level, 2 new dedication, and a new use of technology and technological
knowledge and skills stored in the universitics. This may help free man to
live with the increased population which seems to be inevitable. At least
it should help him 1o make better uses of his resources and opportunities.

I have here the pamphlet sent to prospective students in the program.
We are now in the happy state of finding that our original predictions are
proving correct. The internship has worked exceedingly well. Our students
have many many choices of induvstries and povernment agencies, One
student has had five oflfers from federal agencies in Washington, D.C.
We have 30 students in the program and we have raised about $800,000
so Jar to finance the program. Int order to complete the experimental périod
of 5 to 6 years, we will need approximately an additional million dollars
and we have hopes of succeeding in raising this money. The experiment is
one of international significance. It appears to be that there is a great
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demand for professionals to preparc environmental impact statements
therefore, there may well be the need to have dozens of schools in thi
country and abroad training Environment Poctors.

We have not really faced the questions of licensing as yet, but we will
in the next year or so, decide whether to create a new professional socict:
and Lry to have laws passed restricting impact statement wriling to thos
licensed in the new profession. Of course, we would not be able to restric
the issuance of licenses to UCLA graduates only, but the stale boarc
examinations would be tailored to the kind of training they receive anc
we expect that many broadly experienced people would have little problem
in passing the staic board and being licensed.

General Environmenral Education

Not all college graduates should be Environment Doctors. However,
some training should be given to the general undergraduates and Lo the
adults in the surrounding community on the great questions in the energy
and environment crisis we face today. Many schools, universities, and
colleges do this now, but [ think we need more of it and it should be done
on a more regular basis. On atomic power alone at UCLA, only the special-
ists are trained, yet atomic power is one of the most vital hopes for our
{uture and ignorance about it is causing iremendous difficultics and delays.
Universities should teach courses in which atomic power is discussed,
described, and considered carefully. In this same course might be fuel oil
power, coal power, natural gas power, water power, geothermal power,
solar power, and windmill power, i.e., a whole course on Lhe generation of
electric power. Another course might be the air pollution problem in all
its mulititudinous aspects, including such hidden subileties as the plalinum
supply problem.

The {ood crisis we are heading into appears to be much more sericus
than most people realize. People should be told about this general subject
so that they will not be surprised to learn that one pound of corn consumes
five pounds equivalent of hydrocarbon fuel and that meat is a wasteful way
of acquiring protein. These basic facts which the professionals know are
rot known to the average layman. A large part ol our prablem is the
ignorance people have about such matters. Sometimes one suspects that jt
is carried into prelty high places.

Earthquake hazards should be a subject of a general course. In fact, the
whole conglomeration ol problems in energy and cavironmenl deserve
treatment. Perhaps one could manage by giving a special course on energy
and the environment in several different departments in the universities.
How would it be to have a course on the history of energy and envirenment,
the sociology of energy and the environment, or the chemistry ol energy
and the environment. Perhaps it would be better to have an interdepart-
mertal curriculum, somewhat similar to the Environment Doctor Program
in the graduate school, in the undergraduate school aimed not art training
the professionals but at giving gencral information to the undergraduates
and to the members of the surrounding community. Perhaps this could be
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a noncredit course. In any event, the universitics have a large responsibility
to teach people about the new technology and the environmental area.
When 1 was on the Alomic Energy Commission, we conducted night
school for the Washington Press Corps on atomic matters. The reporters
attended faithfully and we received compliments and thanks. Even a sub-
ject as technical as atomic energy can be broken down and explained so
that a nontechnical person can get the gist. People should be told about the
facts of our food supply before the crisis appears. There should be series
of articles in the newspapers and courses in the schools, colleges, and uni-
versities, not to scarc people but to warn them and make them aware of a

worldwide catastrophy.

CONCLUSION

1 am pleased to have becn invired to participate in this Conference and
those of you who may be interested in our UCLA program on the En-
vironment Doctor, please feel free to visit us. I want to thank the National
Science Foundation and the Scaiffe Family Charitable Trust for the bulk
of the $800,000 that has supported our program to date.

D). World Population and Environment

WORLD PRIORITY NUMBER ONE:
POPULATION AND SUBSISTENCE

René Dumont

Institet Narional Agronamigie
Paris, France

In October 1962, I published False Start in Africa; in June 1966, The
Hungry Futire® 1 have been severely criticized lor a long time. My first
paper on French Indochina, written in 1930, told of the danger of 2 | per-
cent yearly increase in Tonkinese rural population, now North Vietnam.
I was attacked strongly frem the right and the left, mainly Catholic and
Communist, as a neo-Malithusian. Since that time, world population has
doubled.

In 1970, everybody was speaking about “green revolution,” Mexican
wheat by Borlaugh, and miracle rice from IRRI Philippines, {from Los
Bafios near Manila. Yes, we do have now a much higher wheat harvest in
Pakistan and India, because Pundjab and Haryana are irrigated and in the
hands of good farmers.

However, we are still waiting for a real “rice revolution.” Less than 30
percent of Indian arable land is irrigated, compared to more than 75 percent
in China. The average foodgrains obtained during the years 1970-1973 in
India is about 104 million tons yearly, and probably 120 million are ob-
tained from dry matter of tubers, which are included in Chinese ‘“‘basic
foods™ statistics. In China, for the same period, the crops harvested are
just double the Indian figure, about 243 million metric tons. However,
India has more than half the number of Chinese: 570 million people, com-
pared to 730 million in China. Per capita, this means 210 kg of food in
India, compared 1o 330 in China, a ratio of less than 2:3! In addition, there
is much more equal distribution in China, while the situation of the poor
in many parts of India is continually dramatic (I was in Bihar in October
1973). A general austerity seems much more acceptable in China. The
India-China competition will be soon wunbearable, with many political
implications.

In all the developing countries, after a slight improvement during 1967
1970, the amount of faod harvested per capita is now decreasing. A. Boerma,
general dircctor of FAO in Rome, advised us, 18 months ago: “Except for
a miracle, the second decade of development is afready lost, as far as food
and agricultural production is concerned”’ We have many “miracle rices,”
but no “miracle harvest.” With the new varieties, some rich rural people

*® Dates of French publications. English translations published in 1966 and 1970, re-
spectively, by A. Deutsch, London.
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become richer in India and Pakistan but many poor become poorer, and
unemployment or underemployment figures are still increasing. They have
now become terrifically high, Unemployment and underemployment have
now reached the same order of priority as underproduction.

There arc so many uscful things to do in every village ol Bangladesh,
such as to improve water control (irrigation, drainage, Aoods control).
And there are so many people without any work for at least 3 or 4 and even
6 months every year! The lundless and the too small farmers, who represent
together 40 to 50 percent of the rural population, are in such a situation.
How can a link be found between the workless and work? Land reform,
land taxes, and many such solutions could be found, il a political will were
to cxist, but the urban privileged minority have the political power, while
at the village level the moneylenders and landowners are their main sup-
port. Democracy and socialism are still the official targets of “Sonal
Bangla.” The small farmer can generally neither receive credit at a reason-
able rate, nor has he the basic nceessary knowledge to realize the green
revolution. The Comilla experiment has not reached a significant part of
the rural population.

Everywhere in developing countries, except for a few special cascs (like
Taiwan, Mexico, Ivory Coast), the rate of growth in agriculture is too low.
To realize the more urgent “'rural leap lorward” badly needed, some basic
political changes are also badly needed. The conventional type of education
tends to push the farmers’ sons out of agriculture; in the first instance it
made civil servants and clerks, but now it mostly turns out people to be
unemployed, and who are often unemployable.

There is a great difficulty in creating increased agricultural production,
and still greater difficulties in reducing the growing birth rate. After 20
years of [amily planning, only 13 percent of the 100 millions of Indian
fertile couples use contraceptive methods eflectively. United Nations
demographers are now predicting 6.5 or 7 billion people on our “small
planet’” for the year 2000, and a “possibility” of stabilization at the level
of about 12 billion people, around the year 2050! In that case, with two
big inertias, the agricultural and the demographic ones, we will have very
soon a general and terrific famine, long before the cnd of the century. Please
do not say this is impossible, because some famine is already among us,
even i we do not like to speak about it.

Birth rate is linked with girls’ general level ol education. A functional
literacy, which could be generalized quicker than conventional educalion,
could take the same time to reach a higher proportion of girls. In China, a
political will coupled with pressure ol public opinion at the village level
allows a higher reduction ol births among those of 2 similar income level
in other developing countries. .

Where is it more important to reduce the birth rate?—in over-populated
areas, such as the Indian subcontinent, South Asia in general, Carib arcas,
et cetera. Yes, but il the Club of Rome is right (and generally speaking, I
agree that it is), the number one priority is to reduce the population which
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uses, misuses, and wastes the natural resources, air and water, minera]
and 011._A rich person living in a New York suburb wastes—m,ore than 1?;:'5,
—.500. tmes more minerals, air, water, and oil than an Indian peasant, a
B:har], for instance. In these circumstances, to reduce pollution and '
haustion of nonrencwable resources, it is more important o red, Efx-
number of births in rich countries. o reduce fhe

It is also important to organize a world
on another basis than the market cconomy, We are now in a lon d
general war, “for Muanan survival” This war needs allocation of nft:]ml
fesources organized centrally, on a world basis. We have in front of us rlaO
to 12 years, belore we will attain the point where the destruction of natural
environment could be irreparable. )

It is difficult for me, in such complex fields, to prove this assumption
The prqof has to be given by the other parties, which now acce pt the
destruction. They will be, one day, at the History ,tn'bunal. P

distribution of scarce resources



FOOD, FEED, AND ENERGY*

Georg Borgstrom

Department of Food Science and Hwman Nutrition
Michigan Stare Uriversity
East Lansing, Michigon 48824

The slatement that the energy encased in food _rcpresents a very s:l;na_ll
and diminishing fraction of the encrgy con§umed in fuel and eleclnm_t)sve]l?
frequently encountered. However, in most instances the fogd ?ml::gy-ll r
has been computed incorrectly. When measured on the basis of the ca ::(1:
content within the food as eaten, faod does in 1_-elauve_ terms 1‘at_n::l rad_“r
low in enmergy, particularly in develoPed countries. This is 2 n}xlls eadi agl
figure as it does not recognize the calories expended in producing the amm

. TaBLE | iltustrates this. .
pr?rilicg'iffgrence in calorie intake per capita per day betwecn the ‘IITmlted
States and India is not, as generally assumed, 13_10, ]3ut ra_ither 2182 cahorles.
This in itsell reflects an awesome discrepancy which illuminates a muc mrer-t
looked aspect of the food-and-people issue. It is not st_1fl'1c1ent tlc?dcoun
heads, not to add up calories in the food eaten. In any kind of va_\c; cé)n_'l-
parison, the nutritional standard is a facto; _that must be cons_lucre tu-;
both these procedures of appraisal. In addition, l..hlS example illustrate
how much less it takes to keep an East Indian going thaq an 'A_mcnhc_ar;.
Such data also open up entirely new \crlislas or:j Ptasw economic relationsnips,

nal income, salaries, and expenditures. .
suc’ltlh?ssppae;?expands lh’e scope of such co_rnparison_s. by brlngll:j_g }1]n.to 11'0322
a far more comprchensive cnergy evajuation of daily fo9d which inclu
most of the calories required to raise that food. Judged m_such a mar'mel_-,
each hectare involved in the production of food or feed in moc:lern agri-
culture receives an input of energy whwh_l‘rcquentl_y Surpasses lll e e_ner%y
which crops capture through photosynthesis, a re!atlonshlp whic Ser]io‘;iv 3;
questions the basic encrgy economy of such agriculture. Evgryo?j n
that cars and airplanes are run by [uel, l?ut l_low many realize t dttl r;lorz
than one-third of the human family mamtain thcfn.se}ves through foo
gained by an extra input of fuel, mostly of fossil origin!

HisTORY

irect input of such fuel into food production has indeed a very
bri?ehic:,tory. Itpreally first began in the 1840s when fuc]-powercd_si;ut)(s)
brought fertilizers (guano and lalcrl, bone meal) [rom South cf?mf:nc fo
Europe, primarily to the United Kingdom. Coal was not use lt.o po ver
fishing vessels or food- and feed-carrying cargo trains upul Lhe'i[“e-rl p L
of the nineteenth century. After 1910 transportation vehicles relied almos

= paper originally given al a_symposium on Energy and Socicty, December 1973, called
by the Swedish Academy of Science.
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TapLE |
CaLomrigs IN Foon INTAKE, KcaL PEr Peprson pEnr Day (1970)

Tolal PlanL fAnimal

. T .
Calaries Caloricy Calories Feed Calories m(;llzl\lgii:uz“y
USA 3,300 | ,BG9 1,431 10,017 11,386
India 1,950 1,871 109 763 2,634
Difference 1,310 9,252

exclusively on fossil fuels. Most agriculture functioned without the input
of outside fuel until almost 1860 in Europe and 1900 in North America.
The direct use of fuel in agriculture started with the manulacturing of
fertilizers after 1922. The striking feature of these developments is the
briefness of the period during which fossil {uels have operated behind the
food scene. From being a novelty 130 years ago they have reached sig-
nificant proportions conly in the last half-century, becoming a true driving
force alter World War 1L

As carly as the mid-nineteenth century, however, rescarchers pointed out
that most agricultural efforts to induce higher “artificial” yields of crops
would inevitably involve considerable expenditure of crergy, both in the
manufacture and transport of fertilizers as well as in tillage and the control
of weeds. Irrigation costs (pumping up and out} need to be added.

ONE-TIME TRICK

One of the major happenings on the Western apricultural scene, largely
in this century, was the substituting of the tractor for horses, mules, and
oxen. Primarily this released vast acreages, which became dircetly or in-
direcily available for human feeding. In many countries this, in one single
operation and within a relatively brief period of time, spurted agricultural
production. 1t is however, far too litile recognized that this constitules a
one-time trick, a reversal ol which would have and will have profound reper-
cussions. Some 400 to 500 million people around the world currently get
daily food through this on¢ single happening.

TRACTORIZATION

Farm efficiency culminated in mechanization, or more specifically trac-
torization or motorization. It is almost unbelievable that in 1850 two-thirds
{65 percent) of all work on United States farms was performed through the
muscle power of men and animals. As late as 1920, more than 20 million
horsepower was provided by horses and mules (TanLg 2). Through tractors,
1.13 X 10° kecal or 80 liters of gasoline ar¢ burned per capita in the United
States {TABLE 3).

Electricity is used in considerable amounts on United States farms, in-
creasing 5-fold between 1940 and 1956. In 1969 the generation of such elec-
tricity for farms through electric power plants required around 0.5 million
keal for cach United Siates citizen.
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TaBLE 2 .
TRACTORS AND MANHOURS IN UNITED STATES AGRICULTURE

Manhours
(milli;]:‘:’?fnl;?powul {billiaz)
e s 3.4
1920 5 ]
1950 93 6.9
1960 154 4.6
1969 203 3.4

TanLE 3

EneRGY USE oF UNITED STATES FaRM PER YEAR
per CrrizeN, 19697

Eyvivalent in

10+ keal Gasoline {lilers)
T e - 79
TracLors 1.13
Fertilizers (l)i—ll 1[;[6)
Electricity .
QOther uscs 3,84 210

~ < s5ce also Refcrence 6.
The cultivation ol each acre of land currently requires a dITECt efnerg}},fl
input of 2.52 X 10° kcal, or formulated _another way, Ehe l‘eerdlng ;1: cacr
American requires an extra luel input equivalent ol 600 liters ? gaso mc ped
year. This constitutes 1wice as much encrgy as the amount actually containe
in the average food intake. Yet this figurc includes neither th;: energy exc-l
pended in making the farm equipmel}t, nor the critical costs © s‘;ormg a}n[
marketing the food. The energy rcqunred‘ to make lhc_stccl, rub er,' lpzm];,
and other commoditics necessary for this huge machinery should also be
: arm budget.
ad‘ljr:dsﬁghtl;cbr:oader c§nlexl the ielative smnd_ing of [ood emerges af_ fag
more dominant. Althcugh it remains true that in dcveloped coumncs:l f)o
is, in relative terms, on a dcsccnding scale, that trend Is rcversed_ W uin g
fmore accuratc energy accounting is mtlroduced. Even the cnergy mzohw_red
in the manufacture of fertilizers appreciably boosts the encrgy basc. le in
food, a factor which applics not only devclqpl_:d countries, Wthl‘I geg}
erally show a high input of lertilizers, but _a_lso in poor countries, many o
which import considerable amounts of__l’_eruhzcrs for plamauolélcgo;l)s, dsu )
as sugar {Cuba, Reunion, Maurlitius, Fljl?, bana_nas (Ecuadolr, al_va_ c;rr,
cotton (Egypt, Pern), and otiiers. The [igures in TABLE 4 are ?‘FT‘ 1rr'Ell_r1 ¥
and limited to nitrogen. When broadeqed to _all categories 'o erllllzc_rs
and waking into full account Lransporiation, this commodity flllone a soalcrf
developed countries amounts to from & to 10 percent of total energy

count.
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TaBLE 4
PrimakyY CALORIES AND NITROGEN FerTILIZERS (1969-1970)
Energy Account Primary Nitrogen
(F) (k Cﬁi.‘l Cal&‘ér?og],c} pEE:‘:ET. lul(tlb-n::n%:\} N/E percroL
equivalent’) equivalent) equivalent)
USA 11,144 640 5.7 150 1.3
USSR 4,445 383 9.2 iR 09
Poland 4,223 434 10.2 49 I
China 526 173 a3 4 0.7
UAR (Egypt) 268 230 86 9.7 3.6
India 194 146 17 3 4.2
El Salvador 190 177 93 25 13.0
Mauritius 182 220 121 28 15.4
Indonesia 111 119 107 11.4 10.2

- l_kcul = 0.146 kg coal cquivalent.

THE SCENARIO

Prior to the use of machincs and fuel in crop production about 16 cal
(12-22) ol digestible energy were rcaliced {or each calorie input. When
machines were teamed with draft animals in transition agriculture, the
gain of cropping systems [ell to between 3 and 6. As a rule, with increasing
investments, the energy returns have been persistently declining after reach-
ing increased outputs per hectare and per manhour down to a ratio of 2
to 0.3. For a surprising number of modern cropping systems a 10- to 50-
fold increase in the mun-controlled energy input only doubles or (riples
the digestible energy. Substantial expenditures [ail to produce correspond-
ing increases in yields. The law of diminishing return prevails.

Moving man's feeding from a clearly positive energy balance in close
alliance with the running capture of sun energy via the green plants in
pastures, crops, and forests to an imbalanced or even unequivocally nega-
tive energy balance and this time primarily by resorting to the bank ac-
counts of trapped (sun) energy accumulated over thousands of years,
constitutes a major upset in the condition of man and his relationships
with Living Nature. There is basically nothing wrong in using bank ac-
counts, but it is highly imprudent not to be aware of the big drawings and
still more to [ail to refill them.

IrriGaTioN CoSTS

I have alluded to irrigation costs. When practiced they share the top
position with fertilizers on the energy account of a modern farm. This is
poorly recognizcd. The dearth of studies in this regard is the more notable
as irrigation installations have so conspicuously dominaled the postwar
scene of development investments both in the rich and the poor world via
the World Bank as well as in various aid programs.

Studies show that basically only small scale irrigation is clearly profitable.
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Only a few big dams can be classified as economical, and this is chiefly
due to subsidiary gains in power. Nonetheless, in the cases of both the big
San Men dam in China and the High Dam at Aswan, agriculure has
emerged as a far bigger devourer of clectricity than anticipated. Analyzed
as 1o encrgy, the balance is critically askew and cven negative. Time does
not permit a further penetration ol this vital matter, mercly two observa-
tions. The true costs for irrigation watcr from such big dams are 5o [ar
above the reasonable that it is highly dubitable that we the affluent can
continue to afford this extravagance in food production. Even in Calilornia
ihe well-to-do farmer does not pay more than one-sixth of the actual costs
of the water he is using.

Analyses by leading economists have in general reached the conclusion
that satislactory returns can only be attaincd through high-value, specialized
crops (as, ¢.g., tomAatoes, roscs, of bananas and In some cascs, cotton).
They complain that «1he simplest principles of accounting . . . have not
been applied.” Key [ood crops do not pay the costs. “‘Water supply decisions
have largely been made in the political arena rather than in the market
place and this 1o exploit public romanticism for making the deserts bloom.”

Yer, man has carelessly gone out and recommended to an impoverished
world removing the constraints of water through this device. This is one of
the two major reasons the green revolution is in jeopardy; the other is the
energy demands for fertilizers, both in manufacturing as well as in the long-
distance hauling over land and seu.

The alternative of acquiring irrigation water by removing salt [rom ocean
water is still [urther removed from any ecomomic reality. Besides, the
energy requirements of extensive desalination are backbreaking. Under
reasonable assumpiions the removal of salt from enough sea water to

ow ONc average man’s subsistence crops would re uire as much energy ’
gr P

a5 he on the average Now uses for everything. This is not taking into con-
sideration the excessive amounts of capital and raw materials. Furthermore,
this is not taking into accouit the pumping around nor the costs of dis-
posing of the salt wastes.

This is particulacly relevant to feedilzg the poor and hungry world. The
uneven use of encrgy is in itself crucial, but in effect we have created both
fisherics and an agriculture $0 costly in capital, material input, and energy
subsidies that they simply are beyond reach of the poor world. 1t has been
far 100 little recognized that the success of the so-called green revolution
to a decisive degree hinges upon the huge postwar investments in irrigation
which came to completion and fruition at that juncture in iime when the
new high-yielding varieties were launched.

THE BROADER SCENE

Such modern intense [arming presents in many ways a complete contrast
to that of primitive agriculture. What it has done to increase yields per
hectare and more markedly by increasing yields per manhour (sometimes
as much as 50- te 100-fold) has, however, been at the cost of large inputs
of energy, primarily fuel and electricity. Some of this power flow is not
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spent on the farm but far away in manufacturing chemicals, building t

tors, develop?ng new varieties and new breeds, making fertilizer g] e
distance haul!ng over oceans and across continer;ls and in maimais" Db
armies of scientists, extension agents, adminislra'lors clerks an[(]img ll:lg
office pt?rsonncl to hold the system together and make it Aow. Thi Study
is f_ocu:smg attention on the driving lorce of man’s exira inpu-t 01'ls o
which is by and large supplementing the prodigious free flow of sun Zggg,

Oil pipelines, refinerics, supertankers
; nes, , , lankcars, and gasol
this new indispensible infrastructure. ' & drums belong to

THE MARXETING BILL

ro(%rb];lwza;im ha.s, however, add_ed still another major cost item to the
foo! ['l . Processing and packaging are persistently demanding greater
vm'n ion, as man }Ias come a long way [rom the days when small cities and
ma?]%:fin:elzz ca;tly serv:i:d by adjacent larmlands. Transportation and
ve become domina i i i
marken) inants, both in price structure and in encrgy
Ag TAB[LE 5 md_icat:_as, we hav; evidently created a third sector which is
pers1ste31y growing in pace with the congregation of humans. An un-
2xepccrle consequence of the concomitant specialization of farming is that
g:rogalarsr;i-: dgpend on the same vast delivery system. Il projected on 10 the
, however, one can seriously question whether thi

( howe : r this model or

E)lfétern is feasible in less dcvel_opec! countries. Can that world allow itsell’
c:':n_ef:g.y and resource feast implied in these trends? Equally valid is the
query: Can we in the affluent world continuc to burden our food accounts

with these huge extra charges? Wh i ; .
. ’ en view L
is stupendous. & icwed in this manner, our frivolity

In THE RED

rarl;dlozlt-esgg:irizing is, howeve»r\:’ the fact that when all cnergy inputs on the
ed up, many a Western farmer is employing f:
than his crops coltect. This obvi 1l mose conspicuous
. . iously becomes still more conspi i
' ( cuous in
2?l?ﬁféa€;ﬁ§:c%on' ‘lemy examp};es can be given to subslantiatg this kind
. For instance, soybean-producing Towa farms a i
: re using u
more {ucl per hectarc than the calories carried in the harvested soybegansp-‘
¥

the amplitude according i i i i
e ampl g to various computations by this author is 2.35 to

TauLe 5
KiLograMs oF CoAL EQUIVALENT PER CaPiTa

Primary Encrgy in ;
Farm E¥ Encrgy Used on the Fazm Ernergy Used in Trocess-
ing and Markeliog

USA B 0 )
Australiat (5520 ]oﬁllg. ggg'

* Transporiation frequc-:-nll i
y ¢xceeds ha 5
{ Calculated from Relerence 3. \f of this total.
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TaoLe 6
E~ErGY BavLance PER HECTARE For Corn 1969-197] 18 THE UNITED STATES

~ kal GROSS RETURN (Ficld production)

X 104
(1) PRODUCTION Ficld yicld 14.3 X 10 keal _, .
Yield in the field 14.3 Fuel requirement 6.34 X 10° keal
Processing loss (15%) 21
I Additional energy input ax fuel for 3
Available for con- 12.1 production of foud futers
sumption Ferutlizers/manulacture 592
Iiters
2y USE Farm operations
Feeding animals (74%;) 9.0 Plowing 21,2
Human Tood (26Y) 32 Disking (1wice) 12.0
Human consumption 1.3 Planiing 4.4
of animal products Cultivating (1wice) 11.5
(14%:) Harvesting 16.0 66.1
Net kilocalories lor 4.5 —_— e ————
human consumption Tolal 658
3.7 persons fed/hectare corn to meet caloric L liter gasoline = 9.6 X 10? kcal 658
(nol protein) requirements. Thus nel en- liters [uel equivalent o 6.34 X 10®
ergy per person is 1.2 X 10 kcal keal

NET RETURN (human consumption)

Nel food energy 4.5 X 10° keal _ 0.7t
Fuel requirement 6.34 XX 10° kcal ~

Corn has been researched in this regard” and shows an energy input
around hall that of the crop. My calculations reach similar figures when
Jjudged as gross return but drop below I when taking into account the net
return as human food {TABLE 6).

I the energy input via spray chemicals and for the drying of the harvested
crop is added, the cnergy requirements increase by 0.20 X 10° kcal. This
renders a final ratio of 2.2 and 0.69, respectively.

The net return cbviously would be higher if less corn were channelled
via livestock. Many dairy larms are using 3 to 5 times more energy than
could cver be raised through crops on the same acreage. In the United
Kingdom the ratio is almost 18 liters ol gasoline fuel for cach kilogram of
milk protein.* This is a calorie ratio of 41 (172 X 10” keal of gasoline as
against 4200 kcal of protein). If the concomitant fat and carbohydrates
that go with this protein are taken into account, the ratio drops to 14.5.

Whaling has been cited as an example ol stmilar energy inconsistencies,
as each whaler brought home in oil only 1§ to 142 of the total amount of
[uel used by the ship. Besides oil, the whaler brought back glandular treas-
ures and meat, and it must be remembered that both milk and soybeans
represent valuable protein sources. Nevertheless, man needs to make him-
self acquainted with the total cost of his food bill, particularly since cnergy
costs unquestionably will mount in days to come and already are a key
factor behind rising food prices.

IT energy-intensive farming of the kind practiced in the United States,
the United Kingdom, and parts of the Nordic countries were applied world-
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wide and werc to give the present world population a correspending nutri-
tional standard, this would require some 35 to 40 percent of the total world
cnergy account. This is completely beyend the realm ol possibility and
definitely calls for entircly new and diflerent strategies in world fcod pro-
duction.

THE RicuT Kinn ofF ENERGY INPUT

Therc is no doubt about the possibilitics of enhancing organic production
(I) by madifying the plant base (sclection of crops and genelical engineer-
ing), (2) by supplementing and complementing the availability of mineral
plant nutrients (fertilizers), (3) by removing water restrictions (irrigation)
or surplus (drainage}, or (4) by protective harvesting and ulilization {storage
and processing). This latler constitutes a removal of food from the ecological
hazards of Nature’s cycling processes via predators and competitors in Lhe
shape of microorganisms and pests that cause spoiiage or disease, All these
operations involve in principle an energy input by man into the basic flow
of current sun encrgy but basically the removal of constraints. Whether the
agricultural production dictated by the sun energy Aow can be sustuinably
exceeded through direcl energy subsidization is still very much an open
question. Modern agriculture has developed with little concern or con-
sideration for cconemizing with such energy inputs. It is thought-provoking
that in large parts o Asia the return in [ocod per unit input of energy is far
higher thar in Weslern systems.®

NEW ATPPROACHES

Anr area of key significance in moving toward meore energy-balanced
agricultural practices is a more efficient marshaling of the soil microflora
in nitrogen fixation and mineralization. Tilling practices need readjustment
to these goals. More perennial crops may be another logical response.
Such measures would lurther have the ccological advantuge of counter-
acting the hazards of excessive use of fertilizers as well as of minimizing
losses of minerals through leaching. A pgrealer emphasis on nutritional
aspects as a qualifying gauge of yicld increases would move the matter of
the C/N balance (the calorie-pretein relationship) into the center position
it deserves, supplanting the current overemphasis on clliciency ol photo-
synthesis so frequently believed to be “the only source of food.”

The urgent need ol restoring a functioning urban ccosystem hus been
discussed in a special paper.?

This tics in with a whole range ol questions centering around manure
disposal ang sewage utilization. Regional and urban planning will be forced
to look at the rapidly mounting energy costs in all links of the strained food
chains.

THE KEY I55GE

The global use of resources is currently growing at a far greater rate
than population, the former doubling in 14 years as compared to 30 years
for human numbers. As the world population doubles, industrial activilies
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TanLe 6
ENERGY Bavrance PER HECTARE FOR CorN 1969-1971 1N THE UNITED STATES

tcat  GROSS RETURN (Field production)

X 10
(1) PRODUCTION Ficld yicld 14.3 X 10°keal _ 2.3
Yield in the field 14.3 Fuel requirement 6.34 X 10F kcal '
Processing loss {159) 2.1
R Addirienal energy inpus as fuel for .
Available for con- 12.1 production of food teters
sumplion Fertilizers/manulaciure 592
liters
{2} USE Farm operations
Feeding animals {74%;) 2.0 Plowing 21,2
Human food (26%) 3.2 Disking {twice) 12.0
Human consumplion 1.3 Planting 4.4
ol animal products Cultivaling (lwice) 11.5
(14%,) Harvesting 16.0 66.1
Nel kilocalories lor 4.5 — e ———
human consumplicn To1zal 658
3.7 persons [ed/hectare corn to meet caloric 1 liter gasaline = 9.6 X 10* keal 658
{not prolein) requirements. Thus netl en- liters Tuel equivalent 10 6.34 X 108
ergy per person is 1.2 X 10° kcal kcal

NET RETURN {human consumpLion)

Net lood energy 4.5 X 10° keal _ 0.1

Corn has been researched in this regard® and shows an cnergy input
around half that of the crop. My calculations reach similar figures when
judged as gross return but drop below | when taking into account the net
return as human food (TABLE 6).

If the energy input via spray chemicals and for the drying of the harvested
crop is added, the cnergy requirements increase by .20 X 10% kcal. This
renders a final ratio of 2.2 and 0.69, respectively.

The net return obviously would be higher il less corn were channelled
via livestock. Many dairy farms are using 3 to 5 times more energy than
could cver be raised through crops on the same acreage. In the United
Kingdom the ratio is almost 18 liters of gasoline fuel for cach kilogram of
milk protein.! This is a calorie ratio of 41 (172 X [10? keal ol gasoline as
against 4200 kcal of protein). If the concomitant lat and carbohydrates
that go with this prolein are laken into account, the ratio drops to 14.5.

Whaling has been cited as an example of similar energy inconsistencies,
as each whaler brought home in oil only 1§ to 1{s of the total amount ol
{uel used Dy the ship. Besides oil, the whaler brought back glandular treas-
ures and meat, and it must be remembered that both milk and soybeans
represent valuable protein sources. Nevertheless, man needs to make him-
self acquainted with the total cost ol his food bill, particularly since energy
costs unquestionably will mount in days to come and already are a key
factor behind rising food priccs.

I energy-intensive farming of the kind practiced in the United States,
the United Kingdom, and parts of the Nordic countries were applied world-
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wide and werc to give the present world population a corresponding nuiri-
tional standard, this would require some 33 to 40 percent of the Lotal warld
cnergy account. This is completely beyond the realm of possibility and
definitely calls for entirely new and different strategies in world food pro-

duction.
THE RiGcHT KIND OF ENERGY INPUT

There is no doubt about the possibilitics of enhancing organic production
(1) by modifying the plant base (sclection of crops and genetical cngineer-
ing), (2) by supplementing and complcmenting Lhe availability of mineral
plant nutrients (fcrtilizers), (3) by removing water restrictions {irrigation)
or surplus (drainage), or {4) by protcctive harvesting and utilization (storage
and processing). This latter constitutes a removal of food [rom the ecological
hazards of Nature's cycling processes via predators and competitors in the
shape of microorganisms and pests that cause spoiiage or disease. All these
operalions involve in principle an energy input by man into the basic flow
of current sun encrgy bul basically the removal of constraints, Whether the
agricultural production dictated by the sun energy flow can be sustainably
exceeded Lhrough disect energy subsidization is still very much an open
question. Modern agriculture has developed with little concern or con-
sideration for cconomizing with such energy inputs. It is thought-provoking
that in large parts of Asia the return in food per unit input of cnergy is far
higher than in Western systems.®

NEwW APPROACHES

An arca of key significance in moving toward more energy-balanced
agricultural practices is a more efficient marshaling of the soil microflora
in nitrogen fixation and mineralization. Tilling practices need rcadjustment
to these goals, More perennial crops may be another logicul response.
Such measures would lurther have the ceological advantage of counler-
acting the hazards of excessive use of fertilizers as well as of minimizing
losses of minerals through leaching. A greater emphasis on nutritional
aspects as a qualilying gauge ol yicld increases would move the matler of
the C/N balance (the caloric-prelein relationship) into the center position
it deserves, supplanting the current overemphasis on cfliciency of photo-
synthesis so [requently belicved to be “the only source of food.”

The urgent need of restoring a [unclioning urban ecosystem has been
discussed in a special paper.®

This ties in with a whole range of questions centering around manure
disposal and sewage utilization. Regional and urban planning will be forced
to look at the rapidly mounting energy costs in all links of the strained food
chains.

THE KEY ISSUGE

The global use of resources is currently growing at a far greater rate
than population, the former doubling in 14 years as compared to 30 years
for humun numbers. As the world population doubles, industrial activities
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quadruple. Percent increases in such inputs as fertilizers, pesticides, and
power exceed the corresponding gains in yield by 2.5 to 3 times. In other
words, intensification of agriculture has to be achieved by taking entirely
new approaches, reversing this present trend.
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THE WORLD FOOD CRISIS: PROJECTIONS,
MODELS, AND PARADIGMS*

M. I. D. Hopkins and J. M, McLean

Science Poficy Researeh Unir
University of Sussex
Brighion, Sussex, England

“The major problems of feeding the less developed world are seen to lic in
political rather than physical limits.”” !

INTRODUCTION

This paper is concerned with the global implications of recent work in
the ficld of feod/nutrition planning. The material specifically concerning
nutrition has been drawn largely rom the Study Seminar held at the losti-
tute of Development Studies by Leonard Joy and Philip Payne, to whom
we are much indebted. T

We start with the intuitive realization that the world food situation is,
in some sense, critical. As to the nature of the crisis, we identify two distinct
explanatory/action paradigms which have been adopted by food/nutrition
planners and by other professional writers in this feld.

In Section I we examine and artempt to synthesize and draw some lessons
from our discussion. In Section II we examine the interaction between these
approaches and forecasting techniques which have been used to explore the
future world food situation. Finally, in Section Il we advance a choice of
forecasting techniques which we ecl most appropriate t¢ our synthesis of
the rival approaches to the problem.

I. THE RIVAL PARADIGMS

A. The Aggregate Supply and Demand Approach

In the two decades following World War II the situation was generally
scen by concerned international agencies was that some large {raction of
the world’s population was either underfed or cating an inadequate diet.
The proposed solution to this problem was then to increasc the world
aggregaic food supply. For example, the FAOQ Third World Food Survey? of
1963 estimated that during the peried 1957-1959 300 to 500 million people
were underfed and that some 60 percent of the population in the less de-
veloped areas lived on diets which were inadequate in nutritional quality.

The argument here generally followed the Malthusian pattern—that feod

* This paper was wrilten early in 1974; since ther many of the world modelling projects
mentioncd in this paper have undergone considerable modification. We would like 10 em-
Ell_wsli;gqlhal the views of the authors are relevant only to the state of the models in Febru-

Y -

1 Thirty-ninth Study Scminar; Food and Nutrition: Planning Pelicies and Programnics,
Institute of Development Studies, University of Sussex.
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supplies must be planned to eliminate existing shortages and to keep pace
with rising food demand. This demand was scen to be made up of two com-
ponents: that due Lo population growth and that due to rising weallth,
which leads 1o the basic economic theorem ol aggregate supply planning.

Required supply increase = Increase in demand o
= Increase in population X vasic per
capita needs + Population X (In- (1)
crease in per capita income X elas-
ticity of demand}

By this approach (which I shall label the sup{)!y app_roach for brcvil_y),
the FAQ estimated, with the aid ol a lairly sophisucu_tcd linear programming
madel that the food supplies of developing countrics had 1o be 1ncrea§ed
by 75 percent over the period 1965- 1980 and by 225 percent over the period
1965-2GG0. . _

This approach has a number of basic assumptions; these may be pre-
sented thus:

Assumption 1: Economic demand = human needs
Assnmption 2: Adequate food supply O adequalc nutrition

Rejection of, or qualification of, either of these two basic assumptions
leads 10 a quite diflerent conception of the problem as we shall see later.
Nevertheless, the aggregafe approach as l shalll label the above, h‘as h_eld
and still holds, considerable vogue in dealing with .lhe world lood situalion
both at the level of analysis and in practical planmng.

Viewing the situation in terms of aggregates has also engendered a num-

ber of concomitant propositions, Of these, possibly the most well known is”

the so called “pratein gap.” In the contexl of Assu_mplionl 2 ab(_)vc, nutri-
tional analysis which leads to a diagnosis ol protein dn‘:ﬁcwnc_y in a given
population {e.g., the symptom of kwashiorkor) can b'c 1rf1medlatcly 1dent.1-
fied with a deliciency of the aggregate supply of protein rich l'ood_s. Thus in
the two decades following World War 11, the prime preoccupation of nu-
irition experls was with the aggregate deficiency of the suitable protein
supply in the poor world. As recently as _l ?72 _Georg Borgstrom was able to
say **The phenomenon of world malnutrition is, however, to a major degree
due (o a shortage of protein,” * )

The recent rejection by foed/nutrition experts of the concept of the “'pro-
tein gap’ is indicative of the recent chlange of approuch away l'ror,rz the lfood
supply position. What has happened 1s 1h_aL the theoretical _“sal‘e levels of
protcin intake recommended by nuiritionists hn_ve progressively fallen to a
level whereby aggregate supplies in poor countries have nc)\::F bcc?'me theo-
retically adequate, with the subsequent diseppearance of the 'gap. '_I',_ABL_E 1
shows Lhe dimensions of the changes. With these new figurcs, nutritionists
such as Prof. Len Joy are able to state with confidence that, “Peop_le whose
calorie intakes are adequate are not generally to be found suffering from
protein deficiencies.”
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TABLE |

RECOMMENDED 'SAFE" LEVELS OF PHROTEIN INTAKE
(G/KG BODY WEIGIT/DAY)

Adult 15-Manth-0ld Child

1950 2%
1973 1

3
1

LS 408

|
s
1
;

The disappearance of the “protein gap' was largely caused by a revajua-
tion by clinical nutritionists of the basis upon which *safe” levels of nu-
trient requirements should be calculated. (The 1950 recommcendations were
bascd on data drawn from the eating habits of working-class United States
families whereas the more recent figures take into account the cultural and
social bias inherent in such data.} The repercussions of the discovery of the
aggregate adequacy of lood supplies have, however, spread far beyond the
field of clinical dietary assessment.

From the twin premises that first there is cnough food in the world and
second that the nutrient composttion of much lood is also satisfaclory
nutritionists have been forced to the conclusion that the nature of the “‘food
problem” is one of distribution.

The realization that people are hungry because of maldistribution, in-
stitutional barriers, and misdircction of social and political priortties has
provided [ood/nutrition experts with a completcly new paradigm—the
distribution approach. The shift of conscicusness may be illustrated by the
use ol some simple statistics:

The supply approach can be stated in two slages:

(i) Obtain an adequate aggregatc food supply,

(ii) Institute a nutrition program which will ensurc a balanced diet {or

the population.
The problem of Stage i is to determine and then plan for an adegquate supply,
where

Required supply = Population X *safe' quantity of nutrient

The “'safe”” quantity (S) may be calculated by taking the mean requirement
(R) and adding 2 X standard deviation of the distribution to provide 97
percent adequacy (FIGURE [, top graph). Thus, already agricultural planners
will plan to produce well in excess of theoretical needs. The Planner must
now look at actual intake distribution; this is usually represented by a skew
distribution {(whether the population samplec is the world, a nation, or an
area) (FIGURE I, bottom graph). The supply oricnted planner now nceds Lo
decide upon a required supply which will ensurc that 97 percent of the
population receive at least the “‘sale’ quantity. He will accordingly, il he is
unable to alter demand] patterns, have to plan lor a supply which will shift

I By demand in 1his conlext we mean more or less what an economist would call e fective
demand, that is, the ability of an individual 10 consume. [n a money cconomy this is related
directly 10 income whereas in a subsisience cconomy i reflcets the ability of a peasant o

produce food. Thus, when we reler 1o aliering demand, we mean raising incomes and im-
proving the capacily of the subsistence farmer to grow food.
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the entire skew distribution in the positive direction until S is exceeded by
97 percent of the population, (i.e., that everybody’s intake is incrqased by
the same absolule amount}. This, of course, has the cflect of cnabling con-
sumers at the ‘rich” end of the distribution to consume even more.

Sukhatme?® has calclated that the application of this logic to Maharastra
would require a target for protein supplics of almost 4 times lhl? sum of
individual mean requirements. Such a target would be both unrealistic and,
if taken scriously, dangerously counter-productive. Many global projections,
however, are based on the same spurious logic.

B. The Distribution Approach

The distribution approach to food and nutrition planning may be charac-
terised by the following quote [rom L. Joy:

To see the nutrition problemn as a ‘protein crisis' is 10 place a mistgken em-
phasis on protein. ... The basic [act about the nulrillion problem is that it
is primarily a poverry problem: a problem of inceffective demand rather than
of ineffective supply; for food nol just for protein {Reference 5, p. 5).

The paradigm demands that the adequacy of supplics be determined with
reference to the number of individuals or classes of individuals who are now
underfed, which means working from individuals 10 nalional_and suprana-
lional aggregates—I(rom micro to macro-—and not vice versa. ‘
The distribution paradigm thus requires extremely sophisticated an_alysm
and, for a solution 10 the problem, the construction and implementau_on ol
nutrition plans at all administrative levels. These plans must nem?ssanly be
strategic, not nutrition plans in the accepted sense, but overall societal plans
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which take into account all of the galaxy of planning concepts inelucing
nutritional goals within the ultimate objectives.

Assumption 1 of the supply paradigm is replaced by NEEDS = DE-
MAND (3). The inequality being produced by the dichotomy between
physiological requirements and economic¢ and cultural barriers to the fulfil-
ment of those requirements.

Assumption 2 is demolished by the overwhelming evidence which indi-
cates an inequitable distribution of consumption on a global, national,
regional, and area scale, and even on the level of intakes of the individuals
who comprise a family unit. Furthermore, at the lower end of this distribu-
tion per capita consumption falls below the levels required for the full
realjization of human potential.

C. A Synthesis

The supply paradigm is thus inadequate for the theoretical explanation
of the existence of malnutrition. In terms of actual world shortages or lack
of available food supply, this seems to be more apparent than real in recent
years. The following quotation emphasizes the point:

The per capita availability of food grains is about 214 times the require-
ment. If protein {ail sources} is taken as the main qualitative measure [actor
and its daily requirement @ 70 grms per capita, the tolal.availability is also
more than twice the requirement.?

Similarly the solution suggested by the supply approach—increase in
aggregate food supplies—is clearly inadequate to sofve the nutrition prob-
lem. Here, 4 case study might be tllustrative: the so-called “Green Revolu-
tion” in northern India. A recent study® comes to the conclusion that
whereas undeniable short-term increases in wheat and rice production have
occurred in India since 1967, the wretched social and nutritional condition
of the Indian peasantry has further deteriorated owing to the implementa-
tion of the “high yield varieties.” Landowners with easy access Lo capital
in areas with irrigation have greatly benefitted. In the Punjab 75 percent of
households subsist on less than 214 hectares of land; of these enly 10 percent
were able to utilize the new methods. Thus while a small minority of the
rural labor force have enjoyed higher income and nutritional levels, the
majority have experienced a fall in their real income and nutritional status,
From 1961 to 1968 the daily wage rosc by 89 percent while prices rose by
93 percent in spite of an inerease in agricultural production of 66 percent.
The nutrition problem is further aggravated by the large farmers switching
production to the high yield varieties away from pulsc crops which are the
traditional source of protein for much of the arca.

The lesson to be drawn from the application of the supply paradigm Lo
India’s problem is that technological solutions to the food supply situation
cannot work when unaccompanied by thoroughgoing social and economic
change.

It is this kind of change—political, social, and economic—which is the
basis of the solution presented by the distribution paradigm, the major
objective being the alteration of the shape of food consumption distribution.
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On the global level there is little evidence to suggest that the political will
exists to bring about the needed redistribution of global income and wealth
which would be required to compress and normalize the present skew dis-
tribution of consumption. The following four [catures of the world trade in
food indicate the extent of the inequality of the present world system:®

{1) Nine-tenths of the exports ol poor countrics consist of food, feed, and
agricultural products.

{2) The United States ranks next to the United Kingdom as the largest
importer of protein,

(3) The United States is the largest buyer of fish protein.

(4) The Third World supplies all the world’s sugar, coffee, tea, cocoa,
and bananas and is 4 major supplier of oils and fats to the rich world
for industry and animal feed.

On the national level the prognesis is equally unencouraging. If we omit
the possibility of worldwide revolution, the time scale required for internal
adjustment of food intake distribution scems very long. In the case of the
United Kingdom, it seems that the development of food consumption pat-
terns has followed boitk paradigms. To some cxtent the United Kingdom
distribution is still skew, although much less so than that {or, say, Maharas-
tra, In addition, the entire distribution has moved continuously in the
positive direction. This change in distribution has undoubtedly been caused
by the growth of political power of the working class,§ expressed through
Trade Unions and the Labour Party and coupled with a rise in overall
affluence, both processes taking place over 150 years.

From the regional level down to that of the family group it would seem
that there is more hope for the distribution approach. Redistribution of
consumption at the micro-level does not seem to be fundamentally incom-
patible with the current political ideology of many countries with a severe
malnutrition problem. This is because of the dual nature of the causes ol
inequitable distribution, The first major causc is rooted in political/eco-
nomic realties, whereas on moving toward the micro-level the cause of
maldistribution seems 10 be more related to ideology, attitudes, and cul-
turc, many of which are remnants of, say, precapitalist society. IL is this
constellation of causes which are marginal to economic reality and could
possibly be amended by a massive program of nutritional cducation. Tt
should, of course, be realized that the time scale for such superstructural
changes is similar to that required for the alteration of the political realitics.

However, such alteration of superstructural factors can at best only serve
to alleviate the problem. In the case of the Punjab, discussed above, it seems
that only land reform within the region could provide a lasting solution,
and land reform is cxtremely unlikely given the existing political philosophy
and practice of the state government,

§ Reflected in some of the following legislation affecting food consumption.

Endircct—Progressive income taxation, death duties, corparalion taxcs.

Semidirect—Old age pensions, Tamily allowances, maternity benefit.

Direci—Subsidized school meals, [actory canicens, frec infant milk, orange juice, cod

liver oil, vitamin tablets.
Allecting qualily of food—Weights and measures acts, public health inspectorate,
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D. The Lessons

It may be fairly concluded that regarding the world food crisis as a prob-
lem of limited aggregate supplies is of limited utility, It would seem that
an attack on the inegalitarian nature of world and national nutritional
systems has [ar more potential to create a world free [rom hunger.

However, given this essentlially pofitical and somewhat utopian conclu-
sion it is nevertheless still impossible 1o ignore the problems of supply, There
are two reasons why problems of supply persist. The first is that the process
ol social and political change takes piace over a long period of time. Il we
keep this in mind together with the urgency of the present food crisis and
the pressure of existing population growth, the inevitable conclusion is that
aggrepate [ood supply muss be increased and at an unprecedented rute.

It is within this content—that of very sfow social and political change—
that the pronouncements of the more scnsational commentators on the
world food problem make sense:

Most experts agree that the world lood production needs 1o be doubled 10
eliminate the present hunger gap and give every human now living on earth
an acceplable minimal diet {(Reference 4, p. 172),

On the other hand, stnce we must be lairly confident that in time redistribu-
tion of income and food via 1he political process is possitle and desirabie,
we can avoid the more pessimistic conclusions of the type of analysis:

It is cerlainly evident ihat no conceivable increase in food supply can keep
up with the current population growih rates for long,

There is also the less pragmatic point 1hat income redistribution wil}
generally lead Lo an increase in aggregate demand which will, of course,
requirg an increase in supply. Here, however, supplies are planned to match
desired patterns of consumption while nutrition plans ensure that need is
translated into effective demand. Unless it /s so translated ther: planning lor
supplies to meet needs is more likely to resuit in local “‘surpluses” while the
nutrition problem is aggravatied.

Thus we see that within the Lime-scale required Tor social reform food
supplies must be increased, but that an indefinite exponential growth of
food production need not be demanded. In a study of the social and techni-
cal [ood systems the physical limits and petential of [ood siwppfy must be
cxamined, and any likely alierations in the distribriion of consumptlion must
be analyzed. In parallel with this approach it will alse be necessary to in-
vestigale the social and political barriers to the atiainment of a more equi-
table distribution of consumption between and within nations, regions, and
families.

11. PARADIGMS AND PROJECTIONS

A. System Models

The use ol systems analysis to investigate global problems was given a
recent impetus by the work of Meadows.” For a fuller description of sys-
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tems analysis, the systems appreach, and the recent crop of world models,
to which we shall refer briefly here, see Clark ef a/.'* In the systcms approach,
the world food (or agricultural) subsystem is one of a number of subsystems
which arc assumed to be dominant in supporting life in the world. The main
subsystems considered usually try to represent agriculture, industry, pollu-
tion, population, and natural resources. The study of the intcraciions be-
tween the subsystems, over the very leng term (15 to 50 years) is the main
purpose of the systems appreach,

The Meadows food subsysiem (FIGURE 2) was constructed to determine
the ultimate limits of food production and has been criticized within this
context by Marstrand and Pavitt! for the largely pessimistic and conscrva-
live assumptions which it incorporated. This subsystem has a very important
effect on the overall behavior of the maodel, If the resource depletion and
the pollution “modes™ of collapse arc avoided, the combination of dimin-
ishing returns in agriculture and a growing population lcads to the draining
of all investable resources into agriculture and yet another collapse, Thus

FOODI/PER CAFITA \

FOOD
ARABLE
LAND
LAND
YIELD
LAND LAND k
DEVELOPMENT EROSION
AGRICULTURAL
INVESTMENT
LAND
FERTILITY
AGRICULTURAL LAND FERTILITY
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ALLOCATEO TO
LAND

MAINTENANCE

FIGURE 2. Meadows agricullural sysicm.
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Meadows’ model essentially suggests that food production cannot keep up
with population growth. However, the weakness of his methodological
approach—leaving aside the specilic criticisms of Marstrand and Pavitt—is
his high degree of aggregation and lack ol commodity pricing which lead
him into treating the world food problem as a problem of supply.

The high level of aggregation incorporated in the model renders it totally
inappropriate [or an examination of the distribution approach. Demand in
the model is calculated by Equation 1 given at the beginning of this paper,
and thus is based on Assumptions 1 and 2 which we have found to be un-
tenable, One major leature of the subsystem, thus, is thal food constmnption
is assumed to be already equally distributed throughouw the population;
furthermore, the mcan food intake figure based on the current world fnegui-
tabie distribution is used as the base point [or all the [orecasts. Thus Mcad-
ows has built into his medel the statistical fallacy discussed on p. 162, his
agricultural subsystem being under strain nof because of physical limits but
beeause of the social and political barrier which create glebal inequality.
Similarly, if he had included a pricing policy in his model and treated 1he
problem as one of both supply and demand, it would have allowed shorlages
of commadities to be refllected in price. This would have had two main
effects. First, agriculiural investment would have been stimulated, and
second rich people wouid have begun to eat less duc to price increases in all
but the most basic [cods. Collapse, due to the food system, would then have
been postponed in the model. An approach of this type has been made by
the Department of the Environment’s Systems Analysis Research Unit in
their world modecl.?® They believe that il population growth is greatly re-
duced, demand thus being mainly affected by rising incomes, rather than
by rising population, it is possible by a combination ol investment and
substitution to avoid collapse in the world system. (However, this conclu-
sion, being based on the same aggregaled subsystem as that of Meadows is
hardly more realistic,)

All the recent world models have attempted 1o take care of the major
criticisms of the Meadows model, e.g., they have all been disaggregated
into different geographical regions and different commodities. None have
so far been completed and thus compleie descriptions and resulls arc not
available. The Bariloche model' agriculiural subsystem (FIGURE 3) is very
similar to that of Meadows ¢xcept that the effect of increased urbaniza-
tion on the arez ol arable land is considered explicitly but land erosion is
considered to be controllable by good management praclice. Further, the
Bariloche subsystem is divided into three subsectors: agriculture, livestock
production, and fishery, Demand in the modcl is stimulated by a “basic
needs” [unclion, bul prices are not considered explicitly. Again the model
is supply orientated but should eventually indicaic whether an aggregate of
basic nceds (the basic needs vary between the five geographical zones con-
sidered) can be met by aggregate production,

One ol the tentative conclusions of this modeling effort is that at least
Latin American could feed its population adequately, without external
dependence, within a lairly short space of time. The critical assumpiions in
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Ficure 3. Barloche agricultural system.

the Bariloche model are that the Latin American economy could be free
from external influence and that within the geographical zone all political
and planning priorities would be oriented towards satisfying the basic needs
of the population. These are both assumptions with enormous political
significance and as such place the Bariloche model well within the distribu-
tion approach—although perhaps not within the realm of immediate politi-
cal possibility.

A Duich group under Linnemana has adopted a systems approach to
examine what package of material goods, including food, are necessary to

Hopkins & McLean: The World Food Crisis 169

support human life {according to predetermined “norms”} over a period in
which world population is expeeted to double.'s If these “norms” are not
met, the group is to examine what policies should be followed in the arcas
of production and distribution in order to meet the requircments set by the
“norms.” The agricultural subsystem work has similar objectives to those
of Bariloche in artempling to determine “polential® output levels; again
the main emphasis is on supply,

Little information is available so lar concerning the agricultural subsys-
tem of the Mesarovic interactive world model.*® A food production and
arable land use model has been constructed which allows the assessment of
a number of food-related issues including the need and availahility of phos-
phorus required for intensive agriculture and the consequences of timing
and magnitudes of natural disasters such as drought or crop failure due to
disease. Again the food subsystem is modeled from the supply point of view;
however, the improvement in our view, over the models so [ar mentioned
is the interactive implementation (see Hopkins'® for a description of inter-
active computer simulation models). This allows small perturbations to be
intreduced and by an interactor with their propagation ¢flects being moni-
tored during a run of the model. An advantage here of the systems approach
is that Lhe efects ol perturbations in other world subsysiems on the [ood
subsystem can be examined interactively, for example, the possible decline
in production of oil over the next 10 years as different encrgy sources be-
come relatively less expensive, its implications [or the production of fer-
tilizers and finally its efTect, after a number of delays, on food production.

In the Japanese team’s world model® the agriculiural subsysiem is again
a supply modcl with demand being measured by what is called “potentially
desirable demand.” Detailed definitions and descriptions are net available,
but their approach is similar to that of Bariloche and Linnemana.

B. Traditional Projections

The projections which are used by most countries in estimating [ood
demand and supply usc traditional forecasting methods such as trend ex-
trapolation or simple statistical regresston and are in the main over the short
to medium term (5 to 10 years). A rcadabie, but journalistic, summary of
population trends, lood production, and trade bused largely on statistical
data from the 1960°s is given by Borgstrom.* Typical problem areas which
could have widcspread ellects are discussed, For cxample, in the chapter
entitled *Japan-—The Time Bomb” Borgsirom considers the implications of
Japan having only 17 percent of the total agricultural acreage required to
{eed itself inside its borders.

Apart {rom projections for individual nations the main source for me-
dium-term projections (10 to 15 years) on a global basis is the FAQ. How-
ever, for particular blocks ol countries, the OECD and World Bank seem
to be the main contributors. To our knowledge no work using traditional
¢cconometric techniques is being done on the supply and demand of food
past the year 1983.

Qury'® of the World Bank reviews the major factors affecting food de-
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mand in the long run in less developed countries, He also reviews some
United States Department of Agriculture long-term projection studies ol
demand for food in 13 less developed countries, and summarizes the broad
lines of the FAQ commodity projection model [or the world for 1975 and
1985,2° prepared with two main objectives: to assess the potential increase
in the demand for food and its impact on nutrition and lo evaluale the
prospects for world commodity trade. They were a vital element in the
preparation of FAO's Indicative World Plan for Agriculiural Develop-
ment.®t The study, which covers both the developed and less developed
countries, examines the implications of two separate assumptions regarding
the pace of cconomic development: a pessimistic one, implying no improve-
ment on past economic growth rates in developing countries, and an op-
timistic one, assuming a real improvement over the past from a recorded
growth rate of 4 percent per annum in the early 1960’s, to 5.5 percent from
1965-1975, and 6 percent from 1975-1985.

The study examined demand, supply, and trade prospects for the years up
to 1975; only demand for food was projected for the following decade. We
describe this study in more detail than others in this paper because (a) it is
complete and (b) it is wide ranging and a useful source of data.

Using their optimistic assumpiion, the FAO estimated the total demand
for food in less developed countries to rise by 45 percent from 1965-1975
and 110 percent from 1965-1985. They stated that il food supplies increased
at a rate matching the projected increase in demand, a substantial propor-
tion of the world’s population would still be hungry in 1975, ie., calorie
levels would not be adequate. However, by 1985, the food problems in terms
of calorie intakes would be near adequate control. Using their pessimistic
assumption, the FAQ estimated that per capita demand for food, held back
by slower income growth, would not reach by 1985 even the level projected
Tor 1975 under the assumption of rapid econemic growth, '

The methodology used in these projections was essentially similar to
that applied to the 1970 commodity projections. The study does not, sur-
prisingly, attempt 1o discuss the validity of those projections against actual
data—this would obvicusly be an interesting research question—in order
to evaluate the usefulness of the merhodological approach. The first step
in the “new’ study was to select assumptions for growth rates of population
and Gross Domestic Project [or the following two decades. The second was
to assemble data on production, trade, and domestic utilization by couniry
and commeodity for the base periad 1961-1963, The third was to project
the potential demand for 1975 and 1985 by major commodity groups on the
basis of these assumptions. The fourth was to project agricultural produc-
tion for the same commoditics or groups ol commodities for 1975, The
fifth was to calculate the balance between production and domestic utiliza-
tion in 1975 for the major agriculiural commodities and o analyze the
implications for trade. This culminated in the discussion of national and
international commodity policies presented in the main text of the report.
Projections were made for individual countries wherever data were avail-
able. For cxample, the demand for food was projected separately for 99
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countries, which, together, accounted for about 98 percent of the world
population,

In the model demand and production were considered separately, The
demand for food assumed constant prices and was projected on Lhe basis of
growth in per capita private consumption expenditure for the two assump-
tions. Four typcs of demand function (log-log, semilog, log inverse, and
log-log inverse) were used according to their goodness of fit to Hata ob-
tained from houschold surveys and assumptions of expected changes in the
clasticity of demand. In his summary of the FAQ projections Qury's critj-
cized their blanket adoption of the same methodology for all developed
countries. Centrally planned cconomies probably depend more on policy
and administrative measures than do market economics. Also demand
projections of less developed countries based on aggregate national aver-
ages are not very meaningful since they conceal major differences berween
the rural population which lives mainly in a subsistence ecoromy and the
urban poputlation which lives in a market economy. Thus in a country with
a rapid urbanization, projections based on national averages could be mis-
leading.

The projections of preduction were based in the main on historical trends
of individual commoditics, being supplemented by a review of national
plans and of available economic projections made by various governmenits
or institutions, It was admitted that the projections of this study should
have been associated with a given set of 1cchnological devices, investments,
institutional measures, and, more generally, of policies to be specified. This
is what was attempted in the detailed regional studies made for the Indica-
tive World Plan® whcre the targets selected correspond to the set of policies
and measures recommended,

The OECD atiempted an analysis similar to that of the FAO but for
OECD countrics and Oceania only.” In order to be compatible with the
FAOQO study thc OECD chose the same base years 1962-1963 and gave pro-
Jections for 1975 and 1985. The major conclusions of the report were, first,
that agriculture in the OECD arca has the polential to expand its output
Taster than the growth in requirements within the area, and this withoul any
stimulus 10 output beyond those given by current policies and, second, that
OECD courtries would change from a net importer of agricultural products
(S1.5 billion in 1963/3) 10 net exporters in 1975 and 1985 ($2.2 billions in
1975 and $3.3 billion in 1985). The content of the exports would in the
main be grains, the surpluses arising because of increasing vields and reduc-
ing demand. The trends show that except for Japan and some Southern
European countries, average food consumption is decreasing in the OECD
area. Thus, the report suggests that the main questions facing OECD
countrics will be the possibilities of increasing exports to less developed
countries.

The mcthodological approach of the OECD work is essentially the same
as that ol the FAQ’s commodity projections except that price trends are
explicitly included. Thus, demand and supply are considered separately.
Demand is measured by extrapolating consumption which is a function of
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income and price; the extrapolation function, as in the FAQ work, i5s chosen
on the basis of expected clasticities of decmand. Data are derived from both
OECD and FAQ foed balance shecrs, which provide dara on production,
trade, and various utilizations of cach commodity. Population was assumed
to correspond to the ‘‘medium’ assumptions on which the FAO projections
were based,

Production projections were obtained assuming continuation of recent
trends, under the general assumptions that policies remain broadly un-
changed. In general, projection of production is independent of that for
consumption, cxcept for poultry meat, pig meat, and cggs, where the report
judges that the supply of these commodities can adjust relatively quickly
to the markel situation. Some account was alse taken of increased use of
fertilizers and efTect on land use of reclamation schemes or increased ur-
banjzation.

The OECD work took more account of structure than the FAQ and thus
moved morc toward @ structured ¢conomeltric model, We consider a trend
extrapolation model to be a nonstructured cconometric model. A struc-
tured econometric medel, although essentially using trend extrapolation,
makes more attempt to explain relationships and should then cxplain more
of the irend variation.

C. The Future of Food Forecasting

The world system modcls consider supply and its ultimate limits as the
main focd problem facing the future. The evidence we have quoted sugpests
that adequaic production is not as vital a problem as the need to stimulate
demand. To be fair the emphasis of the world models away [rom the de-
mand-supply dynamics is largely due to the fact that they are considering a
number of subsystems and cannot be expected to go into great detail in
each subsystem, especially since the main point to systems analysis is its
study of interrelationships. The traditional projections clearly take account
of demand but do not dircculy relate supply to demand, and it could be
argucd that, since precise estimates of future demand and supply are so
dependent on so many unqualifiables and unknowables, it is hardly worth
using complex systems analysis or highly structured economeltric methods
instead of simple extrapolative techniques, for both techniques arc, at best,
not very uselul.

If, as this last sentence implics, the [uture is unpredictable, then what is
the point of atlempling to predict it? Part of an answer is an example out-
lincd by Thomas, who remarks:

The developments of models in weslern and castern Europe appear 1o have
been for different reasons. Some counliries in western Europe were reacting Lo
the lailure of waditional forccasting lechniques to predict the important
changes in energy supply from 1958 onwards (substitution of oil for coal}—a
failure which was intimaltely linked with the incapucity of extrapolations and
isolated regressions lo forecast breaks in the trend. Other western European
countries found that even fairly sophisticated economic analysis failed 10
clucidate the effects of allernative policy measures.

That is, there is a need lor tools with which alternative policy measures can
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be evalnated, albeit crudely. Here lies the slight advantage of the simulation
models of the systems analysts and econometricians since they aitempi to
present an underlying structure of what is happening now and what has
happened in the past. Then, if the description is accurate enough and the
assumption made that if present trends continue the model will give a rea-
sonably reliable forecast of the future, alternative policy measures can be
studied. For a longer discussion of the utility of systems anazlysis applied to
forecasting world problems see Clark ef al.?

We have scen that the systems models which have already been con-
structed do not adequately 1ake account of demand and distribution and
that extrapolative projections consider demand and supply separately in
the main. Thus a model which considered the demand-supply dynamics of
the world food system would almost certainly be an improvement on cxist-
ing models. Its main objectives would be to show the effects on supply of
increased income and/or population growth with particular attention being
paid to small perturbations likely to have cumulative effects. Briefly a pos-
sible approach 1o the building of such a model could be as follows. The
demand part of the model could use the cquation of the FAO projections
as u first step, The advantage of adopting this simplifying step would be
that it would act as a proxy to a more complex demand structure which
could be added at a later date—the problem of modeling demand in great
detail is the complexity that would be introduced. The ILO Bachue model*
models income distribution in detail, its economic sector basically being a
demand meodel of a developing country economy. This model could be
used to stimulate demand in the developing nations part of a world foed
model; it is disaggregated into an urban and rural sector and could thus
deal with both types of demand (the world would probably have to be
disaggregated into at least developed, developing, and centrally planned
economies). Since the major arcas of malnourishment are in the developing
nations, a move detailed modcl of demand there would be of more interest
than one for the developed nations or the centrally planned nation. A major
criticism of the 1O maodel® is that supply is not modeled, although it is
soon Lo be added;?® thus, the developmient of a supply sector for a food
model could also usefully draw on the ILO work.

A disadvantspe of the FAO projection, already stated, is that prices are
not explicitly stated and thus demand would, initially anyway, have 1o be
considered in quality and not in money terms. Secondly, in order to examine
the effects on the model of changes in income distribution, the FAQ pro-
jection equations would have 10 be modified accordingly. Another disad-
vantage of the FAO projection is that population is treated as an endoge-
nous variable, the Bachue model calculates population dynamically in
response to the other sectors of the model. Thus, the world model would
not necd to rely on United Nations estimates of population.

The supply model could be based on the Bariloche work menticned
carlier, although the specific objections of Marstrand and Pavitt! would
have to be incorporated.

In short, such a model would enablc one to examine the mufrifional conse-
quences of political and secial change. A tendency toward a reduction of
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global inequalily could either be introduced as an endogenous variable, or
else Lhe consequences of micro-changes such as land reform or increuascd
aid fAows could be evaluated using reduction of incquality as a criterion of
cHectivencss.

The model would thus contribute both to ocur understanding of the dy-
numics of change in the world system and also to our analysis of the present
nature of glebal foed system, a contribution both to the preblem of under-
standing the world and to what is perhups 2 more pressing problem—how
to change it.
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NEW DIMENSIONS IN HUMAN POPULATION

Thomas C. Kavanugh

URS/Madigan-Praeger, Inc.
MNew York, New York 10017

INTRODUCTION

The island of Singapore, with its 2 million inhabitants on 200 square
miles, is affectionately known in the technical world as “high-rise heaven,”
because 40 percent of its population reside in high-rise government housing
built in the last 4 years, 14- to 24-story units, some in separate redevelop-
ment areas, but most in weil planncd towns, and it is projected that this
may soon rise to 70 percent. The population density is around 500 per
acre.

Hong Kong is not far behind. With a present population of 4.1 million,
expected to increase to 6 or 7 million by the year 2000, it has more than
2 million people who live above the 10th floor. The Ferry Street complex
in Kowloon has a density of 2000 per acre, as has the much-more-sought-
after Wah-Fu Estates (one building alone of which has a density of 9800
per acre!). One-third of Hong Kong's people live in high-rise, low-cost
housing, and this is projected to be 50 percent in 10 years, Buildings are
usually of 24-story height.

In another part of the world, Madrid, 99 percent of the city’s 3 million
inhabitants live in high-rise apartments, and 75 percent of these prefer this
type of living. There simply are no ““suburbs” there, for the edge of town
tapers off ta 8-story apartments—then countryside beyond!

Yet here in the United States, the 14-year old Pruit-Igoe houses in St.
Louis—designed by eminent architects and the recipicnt of major design
awards—will be torn down soon, because e¢ven the peorest of the poor
refuse to live in them! And in San Francisco, a “high-rise revolt” took
placc a few years ago by its population against the despeiling of their
city’s endowment of visual richness, architectural heritage, and natural
beauty of landscape, which have been brought together in an cxtraordinary
combination of urbanity, vitality, and cultural charm. Similar, but less
publicized, complaints against tall buildings have occurred in Toronto,
Washington, Paris, and cven in New York City, where the prestigious Urban
Design Council has proposed to modify the 1961 zoning laws, which were
based on LeCorbusier’s concept of high-rise towers on limited ground area.

What is this changing dimension which appears to have gripped the
emotions of the whole world in rclation to human habitations, using ihat
term in its broadest sense to include residential, commercial, industrial,
educational, and recreational uses? This dimension is, in a word, *‘up.” Tt
has evolved in importance as a consequence of the worldwide phenomenon
of enmormous migrations from rural farms to the large industrial centers,
the cities, in a process known as urbanization, which in turn results in the
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social pressure for more working and living space than is available from
the ordinary two-dimensional aspects of these cities’ areas. Not surprisingly,
for example, one-third of the world’s population now lives in cities, and
in the past 10 years the number of cities having a million or more residents
has increased from 30 to 130. With 66 percent of Americans living in cities
in 1970, it has been estimated that by the year 2000, some 90 percent or
more ol Americans will be urban dwellers.

Where more people are crowded into cities, there are, of course, more
buildings. As more land is built up, structures start getting taller in order
to use vertical space. Accompanying that solution, however, other prob-
lems intensify—crowding, transportation, economy, livability, services,
and impacts on the environment and on the people. Tall buildings are
praised by some as a logical solution to encompass more people, to save
space, and to create a more harmonious environment for humans and
nature. Others, however, contend that such a tall building solution tends
to contribute to the already overwhelming problems of the city and its
environment.

To sort out the pros and cons of this debate, an international project on
the Planning and Design of Tall Buildings has been organized under the
aegis of the National Science Foundation, in which some 1000 to 1500
specialists throughout the world are in continuous discussion and com-
munication with respect to the problems encountered in tall buildings, in
order to devise plans to crcate viable, habitable, and operable structurcs
within the total cnvironment, The latter is defined in broad terms (o in-
clude the natural environment {(which we all seck to preserve), the man-
made or artifact environment {which includes the city and its buildings as
well), the human and soctal environment (which is of so much concern
to us in our everyday life}, and even man’s own ego cnvironment {or that
which controls his inner, psychic well-being.)

With a scope of subject at once s¢ broud and complex, we resort to a
systems approach to its many interactions by drawing upon 2ll the inter-
disciplinary professionals invelved—the urban planners, architects, land-
scape archilects, and engineers, as well as the related aspects of the natural,
social, and behavioral sciences, of esthetics, economics, political sciences,
and law, which are ol so much importance in today’s society. We likewise
remain mindful that our conmsiderations must include Lhe financicr, the
developer, industry, the government, as well as the owner-user, including
the public itself,

It is not at all surprising that the progress to date has indicated that the
most difficult question is not, “Can the tall building be built?” (for in
actuality even the mile-high tower proposed by Frank Lloyd Wright is
leasible, physically), but rather, the important question is, “Should it bc
built?” This reflects the tremendous impact the tall building has on the
human and soctal (political and economic) environments above referred to,
besides on the natnral and man-made environments in a more physical
sense.

To provide insight into these matlers, about a third, or filteen of the
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total number of committees on this project (and whose outpul will com-
prise the first of the expected five monographs on the total subject, mainly
directed toward what may be teemed “people problems”), will under my
direction be focussing on the lollowing areas.

History AND PHILOSOFPHY OF TALL BUILDINGS

The first element in a systems approach to high-rise building planning
and design will be to determune the needs and objectives of the high-rise
building, and these two committeces will probably start architecturally by
asking, as Frank Lloyd Wright did: “Why the skyscraper?” They will seek
answers in the rich history of the architeeture of tall buildings, in such work
as that of the man whom Wright called “Der Meister,” namely, Louis
Henry Sullivan. They would be expected to explore the whole gamut of
possibilities ranging even to Wright's visionary “mile-high” tower and the
far-out proposals ol his ex-disciple, Soleri, with his supercities or "arcolo-
gies.”

These committees will seek, philosophically, to determine what are the
motivations [or the high-rise. Are they in the desire to satisfy a primevil
instinct, to rise above sell? Or, do they lie in the urge [or distinclion, mon-
umentality, dominance, power? Modern office block and residence block
towers, motivated by economic powcr, differ [rom their antecedents in
early times when tall buildings were designed either for abstract, religious
power (Tower of Babel, the great cathedrals, et cetera) or for sheer physical
power (the turreted towers of medieval palaces). Obviously, the reasons
for the emergence of the high-rise are closely allicd to the emergence of
cities as the focal points of modern life; both arc urban in character and
serve the needs of an industrialized democracy.

Can the high-rise buildings bring form and order to the city, rather than
disrupt the physical landscape? Clearly, the dualism of the high-rise build-
ing and our urban society offers the preatest challenge to the urban planner
who must lay the future ground for what Jean Fourastié? calls “la société
de ’homme moyen riche,” and to the designer who has the opportunity to
develop a new, expressive architecture for the rall building which will fit
the city with logic and cohesion.

It 1s anticipated that a brief history of the high-rise building will be pre-
pared which would not be limited to the United States, but be worldwide
in its coverage. This history should be used in the way Sigfried Giedion
employed it, that is, not solely '‘as a compilation of facts, but as an insight
inte a moving process of life.”” 3 Thus, it is expected that the committees
would weave into the structure of their output something of the underlying
philosophies which have made the tall building a part of our culture and a
forecast of the trends which may be ahead of us for the Tuture. The ex-
cellent recent account by Winston Weisman,* entitled “A New View of
Skyscraper History,” could serve as a starting point.

ARCHITECTURE OF THE TALL BUILDING

This committee will cover a broad perspective of the architecture of the
tall building not only as a basic cultural form representing the spiritual
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and creative aspirations of man, but also in a general way its larger func-
tional, internal space useage, form-giving, and esthetic aspects. It will thus
concentrate on the preliminary architectural planning aspects of design
rather than on the minutia of architectural details. ’

TaALL BUILDINGS AND URBAN PLANNING

Closely related to architecture, yet in a distinct class by itself, is the sub-
Ject of the evaluation of the contribution which the high-rise building
makes to the urban environment, its effects on local, community, and
regional life, on social and human factors, and the need for comn'u;nica-
tions, contact, choice, opportunity, and mobility which underlies the very
existence of cities—in short, the whole area of urban planning.

The planning committee will focus on the use of the tall buildings (in-
cluding the trend toward multiple usage), land use, and space use. It will
also concentrate on the relationship of the building to its site and to the
landscape and will include all those elements of transportation services
and amenities (such as parking, delivery services, light and power, water
Eu;_)p]y, sanitary, and other municipal services) which form a part ol urban

ving.

Tlllis is admittedly broad in scope, but it is also one of the most chal-
lenging areas in planning and design for 1all buildings. An excellent prior
attempt in this direction has been published by Hans Aregger and Otto
Glaus.? This book is a fine presentation of international viewpoinis on
urban planning for tall buildings and presents illustrative analyses by ex-
amples with the usual thoroughness found in continental European practice.

Econosics oF THE HigH-RISE

This committee will address itsell to the economic and financial analysis
of the factors influencing costs, optimum heights, and general comparisons
of.materials. It will seek to unlock and release some of the general knowledge
gained from experience by many of the large contracting firms specializing
in high-rise work as guidelines for the benefit of all professionals and the
industry as a whale. Since the relationships applicable to different high-rise
usages—residential vs. commercial—probably vary, there will be a bifurca-
tion of the approach to these different usages.

Quite apart from the usual consideration of construction economics
the financial and investment aspects of tall buildings will also be considered'
as well as regulatory restraints of codes and zoning laws, tax, labor, anci
other constraints. Maintenance consideralions, demolition planning, and
other factors may also be studied. ’

HIGH-RISE SYsTEMS METHODOLOGY

The 1960s have been basically characterized by the adoption of the sys-
tems approach to technological problems, and in the 1970s this s being
extended to social and environmental problems under the neologism of
technological assessment.

This committee is exploring the possibility of providing a systems frame-
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work for the entire process of building, conception, design, construction,
operation, and even demolition. This important area offers some of the
most significant opportunities for development, since it encompasses the
application of computer software not only for design automation, but
also for augmenting the entire decision process in planning for tall build-
ings through the use of models and simulation.

PsYCHOPHYSIOLOGICAL ASPECTS OF TaALL BUILDINGS

This committee is undertaking a review of the imporiant psychophysio-
logical S-O-R (stimulus-organism-response) mechanism which leads to
environmental stress or discomfort produced in human beings occupying
tall buildings. These may be kinetic stresses due to accelerations produced
by wind or by elevator travel, as well as by vibrations or acoustic noises,
and they may also comprise anxieties produced by visual effects of such
motions (as in swaying light fixtures, sloshing of water basins, etc.) or by
altitude, pressure, or temperature changes, or even decreased perceptual
acuity in certain climatic conditions. An evaluation ol existing data ap-
plicable to higi-risc building design will be attempted.

OTHER SOCIOPSYCHOLOGICAL FACTORS IN TALL BUILDINGS

This committee will explore the ramifications of some of the behavioral
problems associated with human residence in, or working in, the tall build-
ing environment. This leads to many complex sociopsychological situa-
tions. For example, does the crowding (sometimes called lack of privacy)
usually cited as resulting [rom conceatration of population density in high-
rise buildings, actually lead to neuroses, delinquency, and violence? In
reality, it is known that in such extremely densc centers of population as
Singapore and Hong Kong, man can remain healthy. Perhaps our need
here is to consult with specialists on central nervous system pracesses who
can inform us as to the nature of the appropriate environmental stimulation
needed Lo maintain a healthy mental state.® ©

PoLITICAL AND ORGANIZATIONAL EcoroGy

The initial plan for this project somewhat purposely avoided the single,
overriding, and most important of constraints on the tall building planning
and design process, namely, the political factors. This was a mistake, and
therefore all committees have been asked to include these political factors
in their deliberations. A secondary consideration, of course, was that we
did not wish to overlook the golden opportunily afforded by the many
diverse [ocal, national, and international political viewpoints to cnliven
our treatment in a constructive way.

The term “political’” does not necessarily infer the theoretical and idea-
logical philosophies of political thought, but rather what David Rogers?
calls "the political and organizational ecology of citlics . . . their ‘value
climates’ . . | specifically their interest in group politics, coalitions, govern-
mental structures, and political ethos (that) have such a profound effect
on the citics’ capacity to mount efficient and effective development pro-
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grams.” American cities, for example, while once characterized by a power
structure or power elite which was monolithic (dominated by ward politics),
are now rapidly becoming polylithic or dispersed in their political decision
processes and as a result are facing serious problems in reaching consensuns
on major problems. Perhaps what is being said here is that this commit-
tee’s members are being urged to submit comments on what an engineer
might cail the “efficiency” of the delivery systems of big city governments
in performing their functions.

This may be illustrated by some examples in relation to tall building
planning, First, there was a recent announcement of a move to impose
building height restrictions in our national capital, Washington. Yet, in
another important capital of the world, Moscow,’ they are carefully moving
from a second phase of tall building projects characterized by those high-
rise buildings on Kalinin Avenue, including the CMEA Building, and the
buildings of the Nutional Hotel “gydroproyect,” to a third phase in which
the siting of tall buildings is being coordinated directly with the scheme of
the central area of the city and with the centers of the seven planning zones
surrounding the heart of the city.

The classic example of political interaction, of course, has been our own
famed city ol San Francisco, which has had a long history of respect lor
environment and for the preservation of urban values. Just as in 1966 they
initiated the “Freeway Revolt,” which halted construction of the donble-
decked Embarcadero Freeway, so in 1971 they provided their “High-Rise
Building Revolt.” Although it lost at the polls, it did result in the formula-
tion of a rather remarkable document, “The Urban Design Plan for San
Francisco.” * This Plan may well represent a universal model of how all
planning for height and bulk of buildings should be set up in order best
to meet the needs of each individual city in the future.

Of greater importance, a consideration of such situations with respect
to the political and organizational ecology of cities will lead to new political
awarencss on the part of our designers, many of whom arce disconcerted
by political issues. This is not unexpected, for it has been pointed out!?
that politics and design [requently have comparative qualities which are
drametrically opposed to cach other, as follows:

Politics Design
Prapmatic Idcalistie
Emotional Rational
Short-term Long-term
Chaolic Orderly
Power-oriented Professional

EXTERNAL TRANSPORTATION AND PARKING

Two committees will be dculing with consideration of all modes of
transportation—auto, bus, rapid transit, PRT (personal rapid transit),
and pedestrian—bringing the occupants to the tall building. New tech-
nologies will be treated, as well as nontechaical solutions, such as staggered
working hours and the reduction of peak trallic demands. The effccts of
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environmental conirols will be considered, as well as deliverx, services,
such as goods and materials, via pneumatic devices, containerization, tum_1el
systems, conveyors, entrances and exits, ramps, structure, control equip-
ment, signing and Security.

INTERFERENCE EFFECTS

Another committee will focus on the adverse effects of_TV intcr_ference
(generation of “ghosts’), sun radiation, light glare, and noise refiection.

ENERGY CONSERVATION

Special consideration will be given to potential energy savings in lighting
and service and other systems in high-rise buildinpgs.

OWNERSHIP, MAINTENANCE AND MANAGEMENT PROBLEMS

A special committee will explore prablems of usage, join_l tenancy or
ownership, and operation and management ol high-rise buildings, both
for residential and commercial use.

PrROJECT MANAGEMENT

A committee will investigate the ramifications of the concept known in
the United States as Consiruction Management, broadened to include the
complete life-cycle aspects ol planning, design, coqsu_'uclion and use ol'_lall
buildings, ranging from conception, planning, preliminary an_d final deSIg_n,
construction inspection, scheduling and cost control, operation and main-
tenance, even to the final demolition of the building.

SUMMARY

It is clear that in this project we have undertaken a very broa.d task in
relation to the tall building planning and design process, covering many
areas in which relatively little in the way of resecarch, deve]qpment, or
broad professional practice has been undertaken in tl?c past. This has been
particularly the case with those aspects dcaliqg with so-called ”pepple
problems" which have been emphasized in this paper._The CommlEtee
should complete its assignment in the form of a genuine lechnolog_lcal
asscssment of the role of the high-rise building in our luture ur_ban society,
and in 30 doing it is hoped this will fill many significant gaps in the entire
planning and designr process. ) )

Indecd, this ¢ndeavor illustrates how the design professmps {planners,
architects, landscape architects, and engineers) are following the b_est
traditions of the Interprofessional Council on Environmental Design
(ICED} by relating the tall building to the quality of life of the pcopl_e 015'
the city, which thereby is transformed into what Charles A Blessmg
describes as ... an anthropomorphic entity—Iliving, breathing, moving,
acting.” They have done this by calling not only on their own profe_ssmnal
specialists, but also on psychologists, physiologists, economists, social and
political scientists, in order to assure that the urban essence of the tall
building concept will not elude them in their deliberations. All who are
interested will be welcome to join in this work.
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ON THE WORKING ENVIRONMENT

Augnsta Joubaux

Farmer Director
ILO Branch Office
Paris, France

I am attending this confcrence alter having been, for some 20 years, in
charge of the Paris Office of the International Labor Organization (hcad-
quarters in Geneva) and so I am aware of the concern of this organization
with envirenment.

The ILO is not a scientific organization. [t was created hall a century ago
to promote social progress through international legislation. Thus, from its
first beginning, it was concerned with assuring the working people the best
passible conditions of life and the necessary protection during the time they
spend at work.

It is a fact that one of the most powerful lorces for social and cconomic
change to emerge in receni years is the protection of human ¢nvironment.
What used to be the exclusive concern of scientists has suddenly caught the
limelight of world attention and has become a major issue in domestic
policy in many industrialized countries.

As you know, the Urited Nations created a new organization and an
Environment Fund of a S100 million was set up to promote a worldwide
action plan. The various specialized agencies of the United Nations system,
including the 1ILQ, are prepared to cooperate in this aim in a joint inter-
disciplinary effort, The new activitics started in many countries have a pro-
found economic and social impact both at the national and the international
level, and any discussion of sccial change must take into account the effects
of environmental protection,

While this protection rises general problems of environmental pollution
and management of natural resources, the concern of the JLO affects a
quite particular and, we believe, a very important aspect of ¢environment as
it is dircctly related to the protection of human life, i.c., health and safety
at the working places not only in the interest of the people coneerned but
also in the interest of cconomy, the hazards caused both by machinery and
by atmospheric pollutants, noisc, heat, vibrations, and physical and nervous
strain, and the combination of two or more ol these environmental agenls,
Over the years, the framework of the working environment has been
broadened by the adaptation of buildings, cquipment, and processes to the
needs of the human operator, according to ergonomic principles. A further
dimension was added o achieve greater job satisfaction and so a better
quality of life.

At working places which are not satisfactory human life is subjected to
many environmental conditions. A flew years age, the French National
Security Fund reported that in France one worker dicd in an industrial
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accident every |1 minutes and that, during the same year, 220 million work-
ing hours were lost through industrial accidents. The United States reported
that 800 miners, on the average, were killed in that country every year.
Despite all the echnical progress made, occupational safety and health is
still a very real concern,

I do not want to deal at length on the eflorts made by 1LO to prevent
accidents and protect workers’ health at their places of work. Let me just
mention that out of the 238 conventions elaborated by the organization and
adopted by the International Labor Conference between 1919 and 1973, 56
conventions dcal, dircctly or indirectly, with health and safety matters.
Some of these texts held good for all occupations; others are for specified
trades only including the most highly developed industries. One of the latter
is the convention adopted in 1960 to protect workers against ionizing
radiations, which is a matter of vital importance in the nuclear age and at a
time when workers are subjected to dangerous radiations through the in-
creasing use of x-rays for quality checking.

The Model Code of Safety Regulations for Industrial Establishments for
the guidance of governments and industey contains more than two hundred
scries of safety rules, which are continually changed to keep abreast of
technical devclopments, A new cdition of the encyclopedia Occupations
and Health was issued in 1972, These volumes and many others issued by
the 1L.O are used every day by labor inspectors, by doctors, and by engineers
in industrial undertakings,

For the last 10 years an Occuputional Safety and Information Health
Center has been operaring under the auspices of the 1LO. lts task is to
provide up-to-date, full and systematic information about developments
which should be brought to the attention of all those who are interested in
preventing occupational accidents and disease.

The concept of the working environment as an integral part of the general
human environment is relatively recent. However, in [luact, many of the
environmental pollutants originate at the workplace and the techniques to
control and eliminate them are originally developed at the workplace. Like-
wise, the medical knowledge on the ctiology and therapy of environmental
diseascs is often derived from occupational medicine. Thus, by extending
the concept of the working environtacnt to include all aspects of the work
situation, both inside and outside the workplace, 1LO activities in this field
may become rclevant to the global environment problems.

The importance of the involvement of the 1LO in an interdisciplinary
environment program resides in the fact that it is the international organiza-
tion which, by virlue of its tripartite structure, has a special mandate to
bring to the fore the social considerations involved in the work of ecologists
and government planners.

Economic resources will have to be diverted from production to the
preservation of natural resources. This will affect praduction costs, cmploy-
ment opportunities, and development of economy as a whole and in par-
ticular in the polluting sectors.

These social costs arc known to occur, but so far insuflicicnt attention has
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been given to the meuns of balancing the costs and benefits ol envirenmenra
protection or to the way of meeting such costs without upsctung socjal an
economic stability, The slogan, *'the polluter pays,” oversimplifies a highl
complex problem.

The 1LO has an obligation to employers and workers affected by cnviron
mental protection measures to ensure Lthat environmental improvement ane
ceonomic development are reconciled. Measures (o mitigate the possibl
adverse elfects of environmental meusures, including measures for recon
version of industey and munpower, should be planned rom the outset as ax
integral part of the approach Lo the prolection of environment,

An investigation of labor-imensive and low pollulion technology, fo.
instunce, a comparison of Lthe real costs and benefits of synthetic vs. natura
praducts, 18 of importance in this respect. So, the entire problem of re
lattonship of environmental protection and development implics many
employment aspects, lor which policy recommendations must be devised
Environmental policies with significant employment eflects includz ¢he man
agement of natural resources and human setlements, i.c., the distributior
of populations between rural and urban seitlements in relation to the em.
ployment appertunitics and the quality of life. Therefore it is desirable (¢
examine the employment eifects of envirenmenial policies. Thesc are areas
in which the 1LO is cngaged (hrough ithe World Employment Program
launched in 1969,

The sociocconomic aspects ol cnvironmental protection are at present
under consideration because of the income distribution effects which ure
implied in the policies adopted 10 finance enviconmental costs. A start has
already been made in this direction by introducing environmentai compo-
nents in the program of the International Institute of Labour Studies which
operates in Geneva under the auspices of the [ILO. Further work in this
area may help Lo clarify the socizl and economic impact and provide a basis
for rational choices between the dual objeetives of development and eaviron-
ment, possibly by developing, in cooperution with other international or-
ganizalions, social and environmental indicators.

Cooperation is necessary and constitutes a narural practical extension of
work invested in research and standurd setting Lo prevent injury to life and
health a1 the place where people spend a Jarge part of their daily life and
where the impact of scientific progress becomes the most pereeprble for
them. Prevention is quile a broad domain, including medical, physiolegical,
psychological, and technical aspects. This is why, personally, I think 1t is
absolutely necessary to establish, internationally, much closer links than in
the past between the comperent scientific organizations aad the 1LO which
has the possibility, through its relations with the governments, the em-
ployers, and the workers, to help promote understanding and support of
environmental action and so to facilitate the necessary solutions,
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INTRODUCTION

Th_roughout human history the foundations of civilizations have rested
heavily on their particular supplies of energy. Ancient Egypt under the
Pharoahs, Athenian Greece, and the American South before the Civil
War depended on human slaves as a primary energy resource. The nine-
teenth century Industrial Revolution in Europe and North America was
coal powered, as is the process of industrialization now underway in the
People’s Republic of China. Drives for secure oil supplies by Germany and
Japan were one _of many causes of World War II. Our dominant urban
form, megalopolis, is based on transportation technologies requiring an
abundance of gasoline.

The world community is now at an energy crossroads. We arrived there
suddcrfly as a result of the emergence of OPEC as an effective cartel of oil
exporting countries, and the recent Arab usc of oil as a2 weapon in their
conﬂlc_t with Israel. However, for several years a handful of experts and
some industrial leaders have been issuing warnings—largely unheard—
_that the world’s stocks of oil and gas were exhaustible in a matter of decades
if current exponential growth rates in consumption continued. The Arab
actions in the wake of the October War merely strengthened and focused
the forces already at work into a major global crisis.

The shock of a 4-fold increase in the price of crude oil in 1973-74 and
the enormity of the flow of wealth now underway [rom Western Europe
Japan, the United States, and many of the less developed countries to the
OPEC countries, has created immediate economic and political problems
0{ enormous magnitude and complexity. Thesc problems must be dealt
w:th_ promptly and effectively to permit economic devclopment to continue
albe!t_ painfully and slowly, and to avoid major threats to intcrnationai
stability and security. However, in sceking solutions to current problems
we must not lose sight of the longer term issues. If we do lose sight of the
future in solving immediate prodblems, we may plant the seeds of much
worse energy criscs a few years or a few decades in the furure.

‘Whether viewed as an acute emergency or a chronic condition, the cnergy
crisis has drawn forth vocal advocates for every conceivable particular
Interest at the local, national, and international levels, It has also produced
an ava_lanche of studies, each supported by its own flood of statistics. This
rhetorical and intellectual outpouring, viewed as an aggregate appears to
support one central conclusion which I accept as a working,hypothesis:
namely, that the energy crisis is at bottom a political institutional matter.
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Therefore, it is against a background of rapid and momentousg change
and sweeping claim and counterclaim that 1 attempt in this paper tq de-
velop a [ramework in which to consider energy policy [rom a globa| per-
spective, focusing on the political and institutional issues and alternatives,
The paper covers a vast, complex, and amorphous subject matter in a very
tentative way. Its main purpose is to stimulate thinking about enerpy
issues in ways that will help us to transcend our particular interests.

WORLD ENERGY CONTEXT

The world energy context may be viewed historically to perceive long-
term developments and the momentum behind current trends. The con-
text may also be explored in search of the characteristics that determine
stralegic energy oplions preseatly available and that future policy may be
designed to affect. In considering the world energy context, two broad
developments appear to have overriding importance: nationalism and
multinational eaterprise.

World War 11 left prostrate victors and vanguished alike, except {or the
United States. Nationalism filled political vacuums in the Middle East,
Asia, and Alrica, prevented the return of European colonialism in most
areas, and caused the birth in only (wo decades of over hall the world’s
current number of states. Moreover, resurgent nationalism in Western
Eurepe successfully resisted the emergence on that continent of sirong
suprapational instilutions.

Concurrently with the development of nationalism, large private corpora-
tions renewed their worldwide search for raw materials and markets. They
succeeded in integrating all phases of economic activity from resource
extraction to retail distribution of manufactured products, and they de-
veloped the capacity 1o operate on a global scale. In the carly postwar years,
the more powerful multinational enterprises were controlled by United
States sharcholders, but, as the economies of the European countries and
Japan recovered, their own business interests penetrated forcign markets
and took on multinational attributes.

The privatcly owned major oil companies were the most powerful multi-
national enterprises yet to develop. For decades, the new and often fragile
governments of oil rich but econemically backward nations were no match
for these corporate giants. Mullinational corporations, typified by the oil
companies, may have appeared to host governments to be the agents of
Western economic imperialism. However, the same entities have seemed to
the governments where their ownership was based to be increasingly autiono-
mous in the world arena. In short, the multinational corporations were
becoming independent actors beyond the reach of any national government
1o control.

There were, of course, contradictions between political nationalism and
multinational economic enterprise and concurrent development led to
numerous localized conflicts. Governments nationalized foreign invest-
ments and multinational corporations sought support from their corporate
domiciles and, cccasionally, even independently supported attempts to
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overthrow governments hostile to their activities. With the emergence in
Fhe earty 1970’s of OPEC as an effective intergovernmental oil cartel, these
incidental collisions beiween nationalism and multinational enterprise
escalated into a worldwide confrontation.

'l_'he communist countries—the Soviet Union, Eastern Europe, and
China—pursued sclf-sufficiency for themselves (the Soviet Union and
Eastt_ern Europe exchanging substantial energy raw matcrials), and they
consistently sided with the forces of nationalism in the less developed
countries. The Cold War, however, permeated the entire course of events
in the oil rich Middle East.

Furthermore, the nuclear arms race between the United States and the
Soviet Union may be viewed as a third development of overriding impor-
tance, one that has decply affected the world energy context, The failure of
the United States proposals in 1946 for nuclear weapon disarmament and
for developing civilian nuclear power on a supranational basis, followed
by Ll_lc crash development of nuclear technology for military purposes
provided the technological foundation for the world’s only present alterna-
tive to fossil energy. Ironically, the widespread use of nuclear power may
if not effectively safeguarded by international means, greatly enhance thé
opportunities for nuclear violence in the world.

Wilh.lhesc overarching themes in mind, we turn to the major historical
trends intrinsic to the world encrgy context. From this perspective, the
thrce decades since the end of World War II may be broadly characterized
as follows: first, abundant supplies of low cost energy from fossil fuels;
second, electrification; third, realization of economies ol scale; and fourth,
nuclear power research and development. '

In the first place, the period [rom the end of World War IT until a [ew
months before the Middle East October War was an era of cheap energy.
Energy from fossil fuels became not only cheaper compared with the prices
ol other commodities, but also cleaner and more convenient to use. Oil
and natural gas supplanted coal in residential and transporiation sectors
and also made substantial inroads in the industrial sector and electric
power generation. Thus a transition from coal to oil occurred, especially
in the industrially advanced OECD countrics, and consumption of low
priced natural gas grew flastest of all in the United States.

I?unng the cheup energy era, the principal actors in the world arcna
politically 2nd economically, were & few very large and vertically integrateci
oil companies. The largest of these were privately owned. Their task was
to find, produce, refine, and market the world’s low cost deposits of pe-
troleum._ In the performance of their work, the major multinational oil
companies were relatively unhindered by national governments. Two re-
straints werc Uniled States oil import controls, instituted in 1959 to protect
the high_er cost domestic oil industry [rom forcign competition, and the
sqbsl.anllal taxes on petroleum products levied in Western European coun-
lries in _ordef, among other things, o protect domestic coal industries. Oil
concessions in resource-rich areas were relatively easy to obtain and reve-
nues to the host government were kept low. Governmentis generally en-
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couraged the large private multinational oil companies in their far Aung
operations through a varicty ol tax benefits. The communist countries were
the only major area from which the multinational oil companics were ex-
cluded in their global search for low cost oil.

Throughout most of this pcriod it was a buyer’'s market. The main
problem was to avoid a glut. The Texas Railroad Commission played a
leading role in controlling the enormous surplus production capacily in the
United States, while the international oil companics themselves, acting
through a series of overlapping joint ventures, were able for the most part
to manage worldwide production rates so as to avoid chronic oversupply.

Abundant oil at low prices facilitated the rapid recovery of Western
Europe and Japan from the devastation of World War II, followed by
their achievement of very high standards of living. Consumers generally
responded to the price signals they were receiving by adopting encrgy-
intensive technologies. Energy conservation mcasures were, in short, un-
economical.

The declining costs of cheap oil and pgas relative to other essential com-
modities penerated cxponential growth rates in demands throughout the
world. The growth rates experienced in Europcan countries exceeded that
in the United States, although the United States entered the post-World
War Il era from a much higher consumption level. High growth rates
resulted eventually in a very high apgregate demand and, because prices
continued to remain quite stable, the high growth rate continued to apply,
requiring enormous additional supplies to balance demands.

Well over half the known low cost oil reserves are in Lthe countries of
the Middle East that surround the Persian Gulf. If the world community
had continued to consume its energy resource base in an economically ra-
tional way, the low cost oil would have been drained [rom even the im-
mense Persian Gull reserves in a short time.

Several factors prevented this from happening. First, a large enough
fraction of the low cost petrolenm reserves were concentrated in few enough
places to make the monopolization of crude oil production a distinct
possibility. Second, the governments of producing countries, strengthened
by nationalism, became able to reclaim sovereignty over their natural re-
sources. Indeed, nationalization of foreign-owned oil concessions and pro-
duction facilities became a major way for governments to enhance their
political stature and popularity at home. Third, the continuing Arab-Isracli
conflict eventually galvanized those Arab nations that were oil rich and
sparsely populated to bring the oil weapon to bear in the conilict. And,
fourth, military adventures by American or European forces aimed at re-
capturing cheap energy were deterred, perhaps more by the risk of war with
the Soviet Union than by the capabilities of the indigenous national govern-
ments Lo resist. (It is ironic that the power of the Middle Eastern monarchs,
who view communism as their archenemy, may in fact be substantially en-
hanced by the constraints that Soviet military power places on possible
coercive actions against them by the Western countries.)

In any event, OPEC was conceived in the mid-1960's and, after a difficult
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period of gestation, emerged in the world arcna as a major political and
economic actor. Led by its Arab members, OPEC rapidly closed the post-
World War II era of cheap fossil ¢nergy by political actions. The consensus
on which those actions rest is tenuous, however, and it remains to be seen
whether the high prices OPEC is currently charging for its low cost crude
oil can be maintained in the face of multiple tensions within the cartel and
growing pressures exerted on it from the outside.

The second major characteristic of the world energy context in the post-
World War II decades has been the conversion of encrgy resources into
increasingly refined forms for consumption. The trend of major significance
on a global scale in this regard has been electrification. The consumer
prefercnce for cnergy in the form of electricity seems pervasive, except Iin
the transportation sector (even three, modern mass transit systems are elec-
trified). The growth of central station power generation and the develop-
ment of long distance transmission networks made electricity available in
many regions at prices competitive with prices for fossil fuels for many end
uses of energy. Where prices were competitive, clectricity would generally
be preferred over [ossil energy, since it was clean and instantly available at
the point of consumption.

Electric power consumption grew in most countries at roughly twice the
rale of cnergy consumption as a whole. Thus an increasing fraction of the
energy used in the world was consumed as electricity, and an increasing
fraction of the world’s energy raw matcrials were consumed in generation of
electric power. The trend toward electrification is not likely 1o abate in the
near future. Indeed, the increased physical scarcity of oil and gas (apart
from the politically created scarcity), the environmental as well as economic
costs of converting solid hydrocarbons into liquids or gases for consump-
tion, and the availability of nuclear fuels and technology for power produc-
tion may accelerale worldwide electrification, even though overall cnergy
growth rates may slow.

The third salient characteristic of the world energy context in the post-
World War 1 years has been the realization of economies of scale. This
trend had prevailed by and large throughout all sectors of the energy indus-
ry. In a few decades, the capacity of crude oil tankers has been increased
{from tens of thousands to hundreds of thousands of tons, the diameter of
natural gas pipelines have increased several-fold, and the capacity of elec-
tric power generators has increased ftom 100 to over 1000 MW. Techno-
logical development made possible economies of scale, resulting in lower
unit costs for the energy output. Lower costs in turn spurred growth in
demand. High growth rates on top of large aggregate demands made
possible even larger scales incorporating lurther technological improve-
ments. The progressive realization of economies of scale was thus in large
measure responsible for diminishing the significance of distance between
producing and consuming regions and for the prolonged decline in real
energy prices worldwide during the cheap energy era.

The political implications of economues of scale in the energy industry
are profound. It has been widely noted that the development of supertankers
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largely nullified the strategic importance of the Suez Canal, as far as oil
transport was concerned, although not with respect to military deployments.
In addition, one large oil refinery is adequate to serve the needs of several
small countries. The most economical electric power plant size means that
relatively few plants are needed, and interconnections of power grids across
natienal borders may be required. Hence energy technology dictates a
multinational scale il it is to be used elliciently in many rcgions of the
world. The result is deep interdependence as a physical fact. Furthermore,
the large, complex, geographically dispersed, yel inlimately interrelated
factlities involved in a large-scale fuel cycle, require highly centralized
managerial control if they are to be operated efficiently.

In contradictian to these efficiency requirements, however, politicization
ol the energy industry seems inevitable lor a variety of reasons. The uncven
distribution of energy resources among the nations of the world and the
vital role of energy in all societies are {wo obvious ones. In addition, large-
scale energy technology, implying a relatively [ew very large facilities, in-
jects into location decisions a high political and strategic content. Despite
the fact that the output may be distributed in several countries, the essential
energy production or processing facility will be located in only one, The
government of the country where the strategic facility is located will have a
potential for control that other governments will not.

Finally, the highly centralized, large-scule, technologically complex op-
crations in the transportalion, refining, and conversion steps of the various
fuel cycles tend to create possibilities for intentional interruptions of energy
supplies that would create widespread damage if they occurred. Such inter-
ruptions could cccur not only as a result of 4 political act by the host govern-
ment on whose national territory the strategic facility were located, but
interruptions could also result from an act of war against the host govern-
ment, or a terrorist attack, or simply as a result of domestic turmoil and
civil strife. Of course, vulnerability to interruptions or the extent of damage
il they occur may be reduced by using energy technology on a smailer and
less cconomical scale, by stockpiling in advance of nceds, and by employing
decentralized organizational forms. However, the cconomic and environ-
mental costs of these approaches may be large. Moreover, saleguards
against interruptions or diversions of [uel supplies could be applied to the
various fuel cycles or by international agencies, but it may be doubted
whether the nations concerned would grant any such international agency
sufficient authority to be eflective.

The fourth major feature of the world cnergy context in the post-World
War Ul period has been the development of nuclear power. The uranium
fuel cycle used in the generation ol electricity employs the same fissiocnable
materials and processing und conversion [acilities as the (uel eycle used to
produce materials for nuclear weapons.

Moreover, the Cold War with its nuclear arms rage provided the political
foundation for the enormous effort in money and technical manpower
devoted to the development of nuclear power technology over the past two
decades. The United States Atoms for Peace plan in 1953 was motivated by
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a complicated set of factors that included recognition of, and frustration
with, the approaching US-USSR strategic nuclear stalemate, realization
that any chance for the development of civilian nuclear power under per-
vasive international control was lost, and belief that denial of access to
nuclear power technology to all countries except those which acquired
nuclear weapons would be merally indefensible and likely to accelerate
nuclear development on a nationalistic basis. Although couched in terms
of international cooperation, Atoms for Pgace [ostered a worldwide po-
litical atmosphere which helped to sustain competitive power reacter de-
velopment programs in the United States, United Kingdom, France,
Canada, and the Soviet Union, even as international cooperation in civil-
ian nuclear research of a scientific character was expanded worldwide.
International competition was much more eflective than international co-
operation could ever have been in accelerating the advent of economical
nuclear power. Nevertheless, that development still took over a decade and
the investment of several billions of dellars to achieve.

Not only was nuclear power development carried out on an internation-
ally competitive basis, but it was essentially a government-controlled opera-
tion in all countrics, including the United Siates. The moncys spent for re-
scarch and development were public funds and government agencies de-
termined how these funds were to be used, although in the United States
much of the actual work was done¢ by private enterprise under government
contracts. In the United States two giant electric equipment manulacturers,
both vertically integrated and selling everything from turbine-generators to
clock-radios, were among the major government contractors. Both firms
operatc on a global scale through 2 complex network of affiliates and
licensees.

The central point here is the primarily political motivation and organiza-
tion of the drive for nuclear power, in contrast to the primarily economic
character of the drive lor low cost fossil energy that was occurring at the
same time. Over the years, the pace of nuclear power devclopment had rela-
tively little to do with a clearly perceived need for the epergy on a particu-
lar time scale due to [(ossil fuel exhaustion, although these arguments were
made by the experts. More important, while the governments that were
engaged in the international nuclear power competition focused their at-
tention and resources on the development of commercial nuclear technol-
ogy, [ossil energy resources and technology were almost entirely overlooked.
The private sector was investing moderate sums {rom retained corporate
earnings in coal mine mechanization and ofl-shore oil and gas technology,
but nothing like the amounts that governments were prepared to devote to
the race for a nuclear power reactor.

With the light water reactor using low-enriched uranium fuel, the United
States seems to have emerged the major winner in the competition for the
first generation of fission power reactors. Which couatry will win the com-
petion now underway for a commercial brecder reactor remains to be
seen. The race is, true to form, being run on a primarily national basis. It
has involved massive infusions of money into a single technological type—
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the liquid metul [ast breeder reactor. Can that many governments, aided by
their industries, technologists, and laxpayars, possibly be wrong?

The upshot of devotion Lo nuclear power development is that nuclear
fuel is now economically very competitive with {ossil fuel in the gencration
of electric power. In fact, this situation obtained in many places before
the recent enormous oil price increases and substantial increases in other
fossil fucls prices.

In any event, the economic feasibility of nuclear power re¢sts on two
major (actors: fossil Muel costs that ure high compared with those generaily
experienced during the cheap energy era and an clectric power supply
system that is already large ¢cnough and with a projected growth rate high
enough to absorb a large increment of power generating capacity. Thus
nuclear power may still not be a practical option in many countries with
relatively small installed electric power capacilics. In general, the advent of
nuclear power would seem Lo reinforce most of the major existing trends in
the world energy context, including electrification and economies of scale.

While the worldwide oil industry was politicized only quite recently, the
nuclear power industry was politicized from the start. For various reasons,
nuclear power development is likely to conlinue to be highly political.
Morcover, the widespread use ol nuclear power inevitably broadens the
risk of nuclear weapon proliferation to governments and zlso 1o non-
governmental criminal or terrorist groups. It remains Lo be seen whether
nuclear power technology is compatible with a world community in which
violent behavior is widespread.

ACTORS

Who are the main participants in the processes of claim and counter-
claim, action und reaction, whereby energy policy is made and imple-
mented glebally? Oil has been by [ar the fargest energy commodity flowing
in intcrnational trade. Compared with oil, trade in coal, natural gas, and
LNG has been small, although international commerce in nuclear fuel and
technology has been growing rapidly. Until the 1970% the United States
was largely sell-sufficient in encrgy, as were the communist countrics as a
group. Thus, the primary actors in the energy field in the world arena were
the multinational oil companies, most of them owned by United States
shareholders.

The emergence of OPEC as a muliilateral, intergovernmental oil cartel
and the widespread nationalization of oil reserves and production capacity
by producer country governments has prompted the governments of con-
sumey countrics to respond in 2 variety of ways. The general effect has been
to shrink the area of 2utonomous action of the multinationul oil companies
from both ends. Whether this result is good or bad will be argued lor years
from diverse points of vicw, but the shrinkage in the autonomy of the multi-
national oil companies that has occurred so [ar still leaves them with sub-
stantial cconomic and political power in the process of deciding on a
global scale who gets how much oil al what price. The [uct that govern-
ments of both producer and consumer countries have acted o restrict the
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role of multinational oil companies and the possibility of further constraints
in the near future may suggest that the nation-state is ¢merging or reassert-
ing itself as the primary actor in the energy field.

Much current thinking tends to view nations simply as energy importing,
self-sufficient, or exporting. This is too simple. For example, the United
States is currently the world’s targest oil producer and also a leading oil
importcr, a coal exporter, a2 natural gas and LNG importer, and by far
the world’s largest exporter of nuclear power reactors and supplier of
uranium enrichment services. As another example, Canada is, on a nation-
wide scale, self-sufficient with its developed energy capacily and potentially
more than self-sufficient, given its underdeveloped energy resources. Never-
theless, since there is at present no operable transcontinental pipeline, oil
and gas Aows from fields in the western Canadian provinces to the United
States, while the eastern provinces are almost totaly dependent on oil im-
ports from the Middle East. As a third example, the Sheikdom of Kuwait,
a small sparsely populated patch of desert stretched on top of an immense
oil reservoir, feels itself ¢fectively restrained {rom nationalization by its
lack of technical “know how.” Thus, analysis in depth of a particular
nation's energy posture and potential is likely to reveal a very complicated
picture. -

There is a tendency when thinking globally about energy, as about other
malters, [or some persons to divide the planet into the Free World and the
Communist Bloc. Until recently, the Soviet Union and East European
countries developed their energy resources and economies in general on a
largely self-contained basis, although substantial energy transactions oc-
curred among the socialist countries themselves. However, the Soviet
Union is now exporting nuclear fuel and some natural gas to Western
Europe and is considering a number of massive deals to exchange some of
its oil, gas, and coal reserves for Japanese, Euorpean, and/or American
fossil energy technology. Meanwhile, Eastern Europe is imporling in-
creasing amounts of oil from the Arab countries. Even the government of
the People’s Republic of China, which has made energy self-sufficiency a
maltter of high principle and is relying on its immense coal reserves to achieve
it, is now exporting small amounts of oil to Japan and is considering im-
porting oil technology from Japan or the West.

Finally, the most recent tendency is to divide the nations of the world
into rich and poor or Industrial and Third World. The impulse for such a
division has come from the poor countrics, apparently to dramatize their
plight and increase moral, if not political, pressure on the rich countries to
render them aid. Regardless of the merils of such a polarization [or other
purposes, with respect to energy policy a division of the world into rich
and poor tends to confuse the analysis. For example, some poor countries
are rich in encrgy resources. Nigeria, Indonesia, and lraq have large oil
reserves, while Niger and Gabon have large uranium deposits. On the
other hand, some of the most indusirially advanced and affluent countries
are almost bereft of indigenous energy resources. Japan and Denmark come
to mind in this regard.
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To round out our impression of the actors on the world ENergy scene,
one {urther level of complexity may be introduced. National governments
must be disaggregated and the dynamic balance of domestic political forces
within each nation must somehow be taken into account. For example, the
economic fortunes of the United States-based multinational oil companies
depend to an extent on the personal political fortunes of those struggling
for leadership of the major political parties in the United States. The atti-
tude of Saudi Arabia toward oil prices, production rates, and exports to
the United States is influenced, if not determined, by the Monarchy's hos-
tility toward communism and fear of domestic insurgency abetted by out-
side communists.

Just as domestic political factors condition energy development and pro-
duction policies in exporting countries, so do they influence policies affect-
ing consumption in the importing countries. It may be noted that most of
the countries in the world with functioning democratic political institutions
are large energy importers. It remains to be seen whether democraiic in-
stitutions and parliamentary forms are luxuries to be enjoyed in times of
economic growth and abundant energy supplies, or whether such instito-
tions can also deal effectively with conditions ol chromic scarcity requiring
stringent rationing and conservation.

Thus, the encrgy postures of the major consuming and producing coun-
tries merit analysis with the same care and atlention to detail as the United
States and the Soviet Union have applied over the years to the analysis of
their own and each other's military postures. A nation’s posture with re-
spect to each fuel cycle—oil, coal, natural gas, nuclear, and hydro being
the ones ol primary interest at present—may be assessed with reference fo
energy source materials, facilities (transport, processing, and conversion),
know how {technology and organizartion), financial capital, and industrial
structure (including government-industry relationship). The nation’s pos-
ture with regard to energy consumption may be subject to similar scrutiny
in terms of growth rate and efficiency of energy use. (Perversely, the ineffi-
cient energy user may be hurt less by a partial supply interruption than the
efficient vser.) The analysis would be aimed at assessing a nation’s strengths
and weaknesses, existing and potentizl, in the energy field, and in determin-
ing the nature of its linkages with other actors. .

Parallel analyses of private multinational corporate actors and inter-
governmental organizations in the energy field may be conducted. Here
again the efiort would be directed toward an appraisal of the capacily of
each of these types of institutions Lo act independently in the energy field
and of the interconnections between each actor and the others in the world
arena. In sum, how we describe and calegorize the main actors in the
world energy context will largely determine how we evaluate their per-
formance. Such an assessment will also determine how we structure insti-
tutions to manage the international and global aspects of energy problems
in the years ahead.
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EnNERGY PoLicy GOALS AND CRITERIA

It is clear that the world community is far from agreement on a meaning-
ful goal or goals for a global energy policy, and even farther from agree-
ment on the content of such a policy. Indced, most governments have not
yet Tormulated, much less implemented, coherent national cnergy policics.
The general correlation between growth in energy consumption and growth
in gross national product has been meticulously measured and usually ad-
mired, but even that relationship remains to be explained fully. Indeed, the
gradually diminishing encrgy/GNP ratio that prevailed in most affluent,
industrially advanced countries appears 1o have reversed in the late 1960’s.

Perhaps the major [actor preventing agreement on energy goals is the
profound asymmetries in the energy postures of the actors in the world
arena. Differcnces between states in their lactual cnergy circumstances
seem at least as important as differences between them in internal political
or economic institutions. With these reservations in mind, the problem of
[ormulating world energy policy goals may be approached.

In addressing the Special Session of the United Nations General As-
sembly on raw materials and devclopment on April 15, 1974, Secretary of
State Kissinger declared a common goal of the world community to be
““abundant energy at reasonable cost.” It is hard to disagree with such a
statement. It is natural for societies, regardless of their political, economic,
and cultural circumstances, to seek ample supplics of energy at low costs,
just as all persons want plenty of food for themselves and their families at
prices they can afford. The tragic lact is that a diminishing [ractien of the
world’s population has enough of either essential commodity.

Without departing too much from the thrust of Dr. Kissinger’s formu-
lation, our common goal might be restated more concretely, more modestly,
and yet more provocatively as: assured supplies of sufficient energy at
eqirirable prices with acceptabie environmenial conseguences.

The term “assured supplics” evokes two thoughts: security against in-
tentional interruptions and reliability against accidental interruptions. The
first has political and the second primarily technical implications. Both, of
course, usually result in higher economic costs.

Perhaps settling lor “suflicient,” rather than pressing for “abundant,”
energy supplies implies too large a shortfall from common aspirations for
the common goal I have postulated to be widely accepted. Cerlainly, in
representing the United States, which consumes twice as much energy per
capita as Europe and 30 times as much per capita as Africa, Secretary
Kissinger was well advised to speak in terms of abundant energy as a world-
wide goal since most people would think that hall the energy used per
capita in the United States was an overabundunce (or them. However, from
a global perspective, it may be desirable in the long run to push for a con-
cept of sufficiency in planning levels ol encrgy production and consump-
tion, as well as in levels of strategic armaments.

Two reasons prompted me to change “reasonable cost” in the Kissinger
formula to “equitable prices.” First, the world’s energy difficulty in the
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short run arises from the exhorbitant prices the OPEC members can and
do charge for their crude oil, prices that are unrelated to the very low
Persian Guifl production costs. The word “prices’ rather than “costs” is
thus intended to highlight the continuing need at every siep in each of the
various fuel cycles for prices charged to bear a reasonable relation to
costs, including, of course, an appropriate return to the owners ol resources
and operators of transport, processing, and conversion facilities. Second,
the qualification that energy prices should be “equitable,” rather than
“reasonable,” implies not only a reasonable relationship between prices and
costs, but also a notion of distributional justice. Hence, in allocating en-
ergy resources throughout the world, it may be desirable to consider lac-
tors other than ability to pay the asking prices, even though those prices
were derived from economic criteria. Three reasons for departing from
economically efficient pricing might be distribution of a minimum level of
energy deemed essential for the health and safety of any social community,
restriction of energy consumption (0 a2 maximum level deemed essential to
conserve the worid’s nonrenewable energy resources, and preservation of
an appropriate relationship between the price charged for energy exports
and the prices paid for goods and services in exchange. Nevertheless, before
adopting any departure from economic pricing of energy, the scheme
should be carefully weighed apainst the alternative of direct subsidies.

Finaily, the term ‘“acceptable environmental consequences” is included
expressty as an integral part of a world energy policy goal. Many persons
may presume that an energy pricing scheme would include a mechanism
for internalizing environmental and social costs. However, there is sub-
stantial evidence of a tendency among policy makers to ignore or suppress
concern for environmental values in developing crash programs to solve
energy problems. There also appear to be major risks in doing so. For
example, energy consumption on a worldwide scale may turn out to be
limited not by satiation of our appetites, nor by rescurce exhaustion, but
by the capacity of the biosphere to absorb the heat rejected without un-
controllable and irreversible changes in the earth’s climate.

Finally, we may inquire whether a comprehensive statement of energy
policy goal is biased in favor of energy consumers and against produce!’s.
At first glance, “abundant energy at reasonable cost’ would seem heavily
consumer-oriented. ‘“Assured supplies of sufficient energy at equitable
prices with acceptable environmental consequences” may also appear to
tilt toward consumer interests. However, “assured” supplies for consumers
implies assured markets for producers, “‘equitable’® prices implies 2 bal-
ancing of all relevant interests, and ‘“‘sufficient’” energy signifies not only
that consumer countries have a legitimate interest in exporting country
production policy, but also that producer countries have a reciprocal in-
terest in importing country energy conservation policy.

As with other public policy areas, criteria are necessary in the energy
policy process to provide a means to measure intrinsic performance to-
ward achievement of specified energy policy goals, to provide a means 10
evaluate the extrinsic impact of proposals and actions in the energy hcld
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on other important values and sectors of activ_ily, and gcner.a]ly, to provide
standards whereby conduct may be judged uniformly and with some degree
{ objectivity. _
° Foﬂ exam}'];lc, certain areas wherc criteria need to be developcq are im-
plicit in the tentative formulation of an overall world energy policy goal I
suggested above. They are “sufficiency” with respect Lo the aggregate
amounts of encrgy available, “‘equity” with respect to price _und c_llsmbu-
tion in general, '‘assurance” or security with respect to relationships, and
transactions and “acceptability” with regard to environmcntal _echcts.
Sufficiency and equity criteria would provide basic measures of the internal
performance of energy policy, whereas security and_ environmental accepl-
ability of the internal performance of energy policy would measure ex-
ternal impacts. None of these concepls 1s concr;te_cnough to constitute a
meaningful criterion in itsclf. These words, or similar ones, are, however,
uselul points of departure for the development ol law or rules of conduct in
ergy feld. ‘

th{i r:\'r:rillgiﬁiluslraLe by indicating briefly the dirrfction in which the debate
might move il “security'' were adopted as a point of departure for }he c_Ie-
velopment of specific criteria. Wilh respect Lo security we may begin with
the contrasting idcas ol self-sulliciency and mtcrldependence. Despite their
frequent use in international and national rhetoric, what these terms mean
in the encrgy field remains unclear. _ .

To some, energy sell-sufficiency means actual and exclusive r‘chance on
domestic cnergy resources. To others, it may mean the pptentlal to rc_ly
indefinitely on domestic resources alter somc transition period, and Lo still
others, the capability to rely exclusively on domestic resources for a limited
period of time. Complete self-sufficiency would amount to a seli-imposed
embargo on energy imports in order to assure that an embargo could not
be externally imposed. In some national circumstances, such self-suffi-
ciency may seem to be derived from a rational desire to develop more sclf-
reliance economically and politically, while in othc:_r cases 1t would_ appear
to be prompted by some kind of I}alional masochism. The caqulhty for
energy sell-sufficicncy, after a period of time, may be_uscful in slowly
deteriorating political circumstances but of little value in a world where
political action can result in rapid ch?nges in wm_‘ld encrgy flows. The
capability to be sell-suflicient for a period of time, in the event of supply
interruptions, would seem to be a rcasonable nan_onal energy posture, a!—
though the costs of maintaining adequate stockpiles of the required pri-
mary luels may be quite high. It may be noted, however, llhat as ¢nergy con-
sumption grows, stockpiles would have 1o grow proportionately [or SUC!’I a
policy stance to maintain its eflectiveness. In any event, energy self-suflici-
ency as a Security measurc would in most circumstances involve substantial
economic and environmental penalties for the country con_cemcd.

It would seem that even in securily terms Fhe pursuit of energy self-
sufficiency may be counterproductive in some circurnstances. One example
would be a nation without nuclear weapons that, at great cost, developed
a self.contained nuclear power program. Such a civillan nuclear power
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posture may appear to be a security threat to neighboring countries with-
out nuclear weapons, requiring an offsetting rcsponse. Other steps toward
the development of complete energy self-sufficiency by one nation may also
appear provocative to another. For most nations, interdependence in en-
ergy is an incscapable fact. The People’s Republic of China, one of the
most self-contained c¢conomies in the world, nevertheless exports small
amounts of oil and imperts oil extraction technology. More lundamentally,
primary {uel cycles encircle the globe with complex production, transpor-
tation, processing conversion, and distribution networks. No nation in-
volved in these networks can pull itself away without damaging itself as
well as many others.

When we think of energy security in global terms, therefore, the choice
between self-sufficiency and interdependence is unreal. For most of the
world, the question with respect (0 energy securily may be stated as follows:
How can mutual security be developed and enhanced in energy relation-
ships that are necessarily interdependent?

1 have played with the words in the tentative statement of policy goal
and criteria long enough for us to understand that each term begs a variety
of questions and masks a number of deep-seated value conllicts. Indeed,
my goal formulation does little more than state the problem. Such word
play is an important game, however, in clarifying intentions and com-
municating effectively in a political process that is based partly on assent.
This is especially the case in international diplomacy.

Hopefully, diplomatic rhetoric will eventualily produce a broad consensus
on an energy policy goal or set of goals for the world community that are
sufficiently definite to have operational significance, unlike my statement
or, for that matter, Dr. Kissinger’s authoritative declaration. In the mean-
time, however, it will be equally important for diplomacy to prevent, or at
least to minimize, the use of coercion to solve energy problems.

STRATEGIC ENERGY OPTIONS

In our pursuit of desired policy goals through preferred institutional
structures, the basic strategic options we have to sclect from are necessarily
circumscribed by the world’s resource base and by our past actions and
policies.

On a global scale we are limited for the next decade or so to four stra-
tegic options: (1) restore cheap oil; (2) develop higher cost fossil fuel re-
sources; (3) accelerate fission power; and (4) limit energy demand.

To illustrate the opportunities and constraints in the current stategic
context, the restoration of cheap oil would not be possible if there were not
large oil reserves producible at very low costs in the Persian Gulf and clse-
where. Such oil reserves remain for everyone 1o contemplate. As a second
example, fusion power or solar encrgy is not a strategic option now or in
the immediate future because economical technology has not been devel-
oped. Either or both of these technologies might have been ready now lor
widespread application il their development had been pushed as aggressively
as fission power in the previous decades. However, this did not happen.
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All four strategic options specified above are interrelated. Furthermore,
they can be pursued in ways that will either conflict with or complement the
others. Thus, development of higher cost fossil energy resources or limiting
energy demand may induce a drop in oil prices. Alternatively, continued
high revenues may be realized on cheap oil by simply pegging the price at
or near the price of higher cost alternatives.

Obviously, the relevance of a particular option and the capacity to
pursue it will depend on the energy posture of the nation involved. Some
may adopt tactics enabling them 1o pursue a combination of all four stra-
tegic options simultaneously. Others will have very limited capacities to
pursue any option. Some nations may concert their actions with others in
joint or common efforts, while other nations will prefer to act independently.
And, of course, some will remain as aloof as possible.

REsTORE CHEAP QIL

The world’s known reserves of low-cost oil appear adequate to meet pro-
Jected worldwide demands for a few more decades at least. Therefore, one
option is to reduce substantially the current world market price for crude
oil. The level might be determined competitively, or by application of ap-
propriate standards of economic efficiency.

The era of cheap oil might be restored in various ways. One way, and
probably the least likely, would be the discovery ol oil provinces compar-
able in magaitude and production costs to those centered in the Persian
Gulf. A second, and somewhat more likely, way would be for the OPEC
cartel to be broken and vigorous price competition restored in the world
market for crude oil. Some may argue that the OPEC price agreement
could be breached by concerted government action of the OECD consumer
countries. Others may assert that an indirect attack on the producers’
cartel would be more effective, namely, disintegrating the operations of
multinational oil companies downstream from the wellhead, thereby
achieving a more competitive industry structure.

A third way for cheap oil to become readily available on the world
market once again would be for the OPEC cartel to self-destruct. Of the
three possibilities, this is perhaps the maost likely to occur, given the ab-
sence of a political consensus and the disparate cconomic needs of its mem-
bers. Indeed, cracks in the common front have already surfaced on almost
every substantial issue: price, production rate, nationalization, and con-
ditions for luture foreign investment.

If economically efficient oil prices were reestablished, the outcome ac-
cording to economic theory would be a worldwide altocation of oil that
would result in the greatest benefit to the largest number. The primary
beneficiaries would be the present generation of consumers in both rich
and poor countries. World prices derived from costs rather than monopoly
power would Induce a growth rate in demand for oil that would drain even
the Persian Gulf’s low-cost reserves in a few decades.

Of the 87.10 per barrel it-currently costs the multinational oil companies
to obtain oil from Persian Gulf sources, 10 cents is the cost of production
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and $7.00 is the governiment revenuve. This shocking lact colors the entire
world energy scenc. The current level of oil prices will have inflationary and
recessionary effects on all national economics (except for the oil-expaorting
countrigs), will retard economic development and reduce food supplies in
poar countries, and will convert 2n oil weapon into an even more powerful
money weapon n the hands of a few Arab countries.

Time will not necessarily resolve the problem because vast reserves of
low cost oil will remain lor decades, if the governments of the producing
counltries are able (o maintain the OPEC cartel. Thus, restoration of cheap
oil prices will remain an energy option for some decades to come and
whether it s exercised will depend on political faciors.

DeveELor HiGH-CosT Fossib ENERGY RESOURCES

At or near current world oil prices, a range of alternative energy re-
sources may bccome economical, including oil and gas resources in the
outercontinental shelf and arctic regions, nalural gas hquefaction and long
distance transportation, coal gasification or liquelaction, and oil extraction
[rom tar sands and shale. {(We could zlso include in a longer time scale non-
fossil resources such us fusion and solar encrgy.) There is no shortage of
paths to pursue to bring large supplies of encrgy within reach, assuming the
benefits are deemed to outweigh the risks and costs. However, the out-
standing fact about every one of these options is that it will require large
investments of capital and many years before any of them will make a sub-
stantial difference in the world energy picture. Moreover, many of them
require the development of new technologies before commercial exploita-
tion can proceed. Finally, the environmenial costs appear substantially
greater than usc of existing tow cost fossil Muel resources.

We might think that [uture generations would benefit substantially if
higher cost fuel resources were developed now. We might also believe that
investment in higher cost energy resources would reduce demand pressures
in a secllers’ market and pave the way toward a break-up of the OPEC
cartel. However, just us the cost of effective substitutes for Persian Gulf oil
establishes a ceiling on the monopoly price that OPEC may extract, so also
the OPEC monopoly price may be viewed as a price Aoor on which private
investments in alternative energy resources rest, Governments will either
have to underwrite private investments and guarantee them against cheap
oil, or make investments themselves directly in higher cost [ossil resources.
The cost of these actions will be high and ultimately borne by the consumers
in the prices or taxes they pay.

ACCELERATE FIs510N POWER

The acceleration of fission power is alrcady occurring in a number of
counltries, notably France and Japan, in response to the oil crisis. The
central issue is whether to accelerate fission power in view of the unresoived
certainties that the industry faces. These uncertaintics do not relate pri-
marily to the future price of oil or other [ossil fuels, nor to the [uture de-
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mand for electric power. Rather, they are intrinsic to the nuclear industry
and the materials and technology it involves.

The operational safety of nuclear power plants has been an area of con-
cern from the beginning. There are, however, larger uncertainties and major
unresolved problems, especially when fission power is viewed on a global
scale over a long period of time.

One problem area relates to disposal of radioaciive wastes, So far in
human history, the debris of previous civilizations that perished long ago
has been innocuous when encountered by later civilizations. Indeed, with-
out the debris of earlier civilizations, mankind would be largely without
its history. When a civilization based on fission power perishes, it will leave
behind radioactive wastes that will be deadly for hundreds of thousands of
years to any living matter that might touch it. Radioactive waste is in-
deed a problem that transcends all national and cultural differences and
spans the centuries ahead. Any solution involves much more than tech-
nology.

A second major problem relates to abuse of the fuel materials—plutonium,
high-enriched uranium, or uranium-233—that are vsed in fission power.
Tens of thousands and eventually millions of kilograms of these materials
will be present in nuclear industrial facilities dispersed thoughout the
world. Simple nuclear weapons are not technically difficult to make. Only
a few kilograms of any of these materials is enough to make a nuclear
explosive capable of mass destruction and only a few grams of plutonium
is enough for a deadly radiological threat.

If we accelerate the use of fission power, we do so in a violent world.
The possibilities for nuclear violence will soon multiply and diffuse through-
out the world. Effective safeguards to prevent such violence remain to be
developed.

Finally, we should note that fission power as a long run energy option
depends on the successful development of breeder reactors based on
uranium or thorium conversion. Otherwise, low cost uranium resources
would be exhausted in a few decades and higher cost uranium and thorium
resources would be depleted in the twenty-first century. Breeder reactors
would stretch the viability of the fission option to thousands of years, but
a commercial breeder reactor has not yet been developed. If we accelerate
nuclear power we, nevertheless, commit ourselves even more deeply and
irreversibly to breeder technology. The problems of operational safety and
safeguards against diversion or theft associated with the breeder reactor
are even more difficult to solve than those raised by the present generation
of fission power reactors.

LiMiT ENERGY DEMAND

Prices, government allocations and rationing, and long queues are devices
to limit demand. Reductions in demand for energy would diminish the
magnitude of many energy problems and extend the time for solving them.
From an international perspective, reductions in domestic demand for
energy can lengthen the lifetime of energy resources, reduce the need for
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imports, and reduce environmental side-effects. Moreover, a nation with
high per capita energy consumption c¢an, by conserving, make more energy
resources available to those with low consumption rates.

There is a wide discrepancy in the capabilities of governments to limit
energy demands. Despitc the obvious foreign policy advantages of cnergy
conservation, it would scem that countries with democratic pohitical insti-
tutions may have a much harder time limiting demand than more authori-
tarian {orms of government. Indeed, it remains to be seen whether parlia-
mentary institutions can survive in prolonged periods of scarcity of essential
resources.

Regardless of government capabilities 10 act, there are scvere limitations
on what can actually be accomplished by cnerpy conservation, especially in
the short run. For cxample, the existing stock of energy consuming tech-
nology—buildings, automobiles, industrial machinery—may be made
more efficient but retrofitting or replaccment takes time as well as moncy.
There are also practical limits on the ability of any government to institute
cutbacks in energy consumption that would be reflected in reductions in
employment and cconomic activity. There is always danger of a downward
spiral destroying theeconomy or bringing about the downfall of the govern-
ment, or both.

Thus, while talk of energy conservation is easy, decisive action is difticult,
Perhaps the most fortunate are those few profligate societies who have
wasted the most in the past. In such circumstances, less may really be
hetter. However, for most of the nations of the world and the overwhelming
majority of the world’s population, essential energy demands are likely to
remain unsatisfied for the foreseeable future.

CONCLUSION

All aspects ol energy policy rest on expectations of stability. Hence,
energy policy requires concrete expression in the {form of law operating
within and also among nations. Economic and political forces in the energy
ficld have recently made many of our national laws and institutions into
obstructions io the eflective solution of the problems at hand and emerging.
The same forces unleashed in the world arena have wiped the slate quite
clean of international legal principles and generally accepted norms of na-
tional behavior regarding energy development and use. The need to stabilize
energy relationships is worldwide, long term, and urgent. Thus, a priority
task in the years just ahead will be the development of new legal founda-
tions for stable and mutually beneficial international energy transactions in
the world community.
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This memorandum, which has been draflled under great pressure by one
ol us and discusscd only for a very limited time, does not reflect the [ull
range of our discussion or the full divergence of our views and attitudes.
We ure content, however, that it should go forward as the best expression
of our joint views that we could preduce in the time available. It is subject
to any qualifications or additions that we may individually wish to make.

Our terms of reference ar¢ very wide, and we have arranged our response
in three sections. The first deals with the intellectual framework within which
we have approached our task and which has engaged much of our discus-
sion. The second conlains our general recommendations on three areas of
concern. The third contains our views on the role of the intellectual com-
munity in the ongoing process in which this conference should be one of
many interacting parts.

There is no comprehensive accepted theory that accounts for the process
called human history or defines the nature and extent of the role played
therein by human initiative or the ways in which human standards of judg-
ment are formed and changed. We know a lot about this process [rom our
interpretation of event and cxperience. The social sciences clarily and
reinforce this knowledge in varying degrees in their various fields. Hy-
potheses multiply and conflict. We think we can best contribute to this
area by describing what seem to us to be its most important characteristies.

Since our conlerence prospectus requires us to adopt a problem-oriented
perspective, we need to define a problem; lor problems ure not data but
artifacts of concerned human minds. We regard as problematic any field
of actual or prospective cvent that implies some promise or threat and
invites enquiry to discern whether some change that is within human con-
trol would be likely to make its outcome more acceptable.

This definition has several implications that we think are useful to ex-
press, since they mark a difference between problems of the kind we are
considering and most technological problems. (1) Not all human prob-
lems, when analyzed, are found to have acceprable solutions, attainable
by acceptable and leasible means. (2) Problems involving the abatement of
threats are often different from those involving the realization of promise,
although for convenience we will adopt the common {but we think [alla-
cious} practice of subsuming the first under the second. (3) “Changes
under human control” include changes in the way problematic situations
are perceived and in the criteria by which they and our hypothetical inter-
ventions are judged no less than changes produced in the course of events.
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Since all human acts are also communications, the two kinds of change
are intimately related. {4) Since the human agents who consider and make
such changes are themselves part of the system that they are trying to
regulate, their action {or inaction) is bound to have cffects on Lthe system
beyond those invited by the perceived problem and perhaps beyond their
own anticipation. So the success or [ailure of any ntervention has to be
reckoned by considering its costs and benefits in more than one dimension
and over a span of time that is itsell problematic. (5) The constraints that
limit possible action (and inaction) include not only scarcity of resources
or technologics but also differences in the perceptions and value judgmenis
ol all who have any power, positive or negative, to influeace policy. Both
trends of constraints can be changed within limits, including limits of
time, but by different means. (6) The historic process within which policy
works is itsell generating change far beyond ali those deliberately initiated
by human policy. One manifest source of these changes is the instability
of many of the political subsystems of which it is composed.

We stress these facts not because we doubt the uscfulness of the exercise
on which we are engaged but because wc think it cssential to the success
ol that enterprise that they be borne in mind. They can be summarized by
the statement that we are part of a process that is both historical and
dialectical. We may differ in our understanding of these terms and we con-
clude this section with a nole of some of these deubts and differcnces.
However, we do not differ in believing that, whatever be the futnre of
material progress as this has been understood by developed countries
through most of the last two centuries, progress towards a more humane
society, and thus towards higher standards of what being human means,
is possible, desirable, and suflicicntly recognizable to guide action in the
actual contexts of life for men and societics.

One of the elusive theorelic guestions 1o which we have no agreed answer
is the way m which men take personal and collective decisions involving
the comparison ol estimated costs and bencfits that appear disparate and
imponderable. Some economists concerned with wellare postulate a “wel-
fare function” that somehow subsumes such diverse lactors and makes
possible the comparison of alternative courses; men constantly and confi-
dently make such choices, while others, including professionals, at that
time and later, confidently criticize them. We believe that this is a supremely
important and valid Munction of the human mind and that much can be
done to make it more ¢ffective. We are concerned only to point out that
[or at least some of us it is a dialectic process different in important ways
from the process by which knowledge has accumulated in the natural
sciences.

RECOMMENDATIONS

Any such doubts on differences as may divide us have not prevented us
from discussing and reaching partly agreed on conclusions in three im-
portant areas. The first concerns the apparent conflict that [requently
arises between developmental policy and emviromnental policy. The de-
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veloped nations have greatly increused their productions of wealth and
their power to increase it still further and this has enriched virtually all
classes of their citizens and improved the quality of their lives, individually
and collectively. However, this system has involved an incquality of dis-
tribution so great that the needs of the poorest citizens have not yet been
satisfied, despile extensive redistribution of wealth by political means.
This inequality powers the demand for (urther developmcent, and this
developmenl is rcinforced by the sell-cxciting industrial system ol the
West, which has a built-in urge to grow. In some of the underdeveloped
countries, the needs of the poorest are ¢ven more manifest and the case
for development is even stronger.

On the other hand, development has already produced, in those places
where il is most concentrated, serious pollution of earth, air, and waler,
depletion of nonregenerative marerials, including fossil luels, and a more
than exponential growth of population. Whatever interpretation be put on
these familiar (acts, it is generally accepted that future development must
have much c¢loser regard to its environmental effects and that much of it
needs 1o be dirccted Lo undoing the eflects of past environmental waste,
where this is possible, and to reducing, if not eliminating, it in the future.

We reject the idea Lhat such conflicts are between different kinds of
criteria—unless the value of development be costed solely in terms of costs
and bencfits 1o the developer. All our uses of natural resources are develop-
ments of our environment. Every such usc has costs and benefits in many
dimensions. All should be considered. Because damage Lo the environment,
unless reflected in the costs of the developer, has been so often ignored, it
is appropriate that special interests and institutions should emerge lor the
protection of the environment. We welcome, lor example, the creation in
the United Statcs of the Environmental Protection Agency. However, we
believe that a more positive attitude is needed. [t should be the aim of all
development to leave the environment “betier” (as good larming does) or
at least not "'worse™ than before.

Such conllicts are currently sharpened by debate about “limits to growth.”
We take different views about the importance and urgency of these threats.
Dr. Maddox’ paper, “The Question of Economic Growth in a Finite
World,” is a timely reminder that aay globul piclure drawn basically in
terms of physical limitations must lail o do justice to the political und
social realities that define human problems in different socielies and Lo the
efasticity of political, social, and economic institutions. Even allowing lor
this, there is room for a wide variely of views and, more generally, mental
climates in which views on this huge subject can be gencrated. We are,
however, agreed that the most intractable ol these threats in the long run
may well be the need to stabilize the populations of the earth at a level
and bv means which will not deny to any of its inhabitants the basic condi-
tions of human life. On the short term, however, owing to present numbers,
trends, and distribution of population, the most urgent threal scems to us
to be global and, still greater, regional shortages of food. Even this, how-
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ever, is not wholly or perhaps even mainly a technological problem of food
production or the logistical threat of limited resources.

Today the amount and kinds of Food produced, the amounl of cereal
converted into animals lor food, and the distribution of the result between
nations and classes arc largely determined by market mechanisms and by
government interventions designed to benefit national economies. We will
not try to summarize here our discussion of these complex factors bur we
have no hesitation in assigning high priority not mercly—or even chiefly—
to the siudy of increased food production, but te the study of a system
that clicits and distributes the present volume and mix of foodstuff and to
the mcuns wherchy this may be made more responsive to human need.

Food distribution is only one example ol the presently universal pattern
that the poorest come out worst. We have, therefore, paid particular atten-
tion to the distributive aspects ol the developmental proeess. This process
has produced gross inequalities of wealth and income both within developed
countrics and between them and the rest of the world. As Professor Tin-
bergen’s studies have shown, the just of these trends is abating in most, if
not all, of the developed countrics, partly as a result of political aclion,
but not in the second countries, except those underdeveloped counltries
that command but do not yet depend on resources needed by the de-
veloped world. Oil is, of course, the most familiar cxample of this. We
believe that the gap between rich and poor needs to be reduced, both
within nations and betwcen nations, However, these two problems are
different and invoke somewhat different solutions,

Where changing terms of trade give underdeveloped countrics a favora-
ble balance of payments with the developed world, the fact should be wel-
comed a5 correcling by orthodox economic means the imbalance to which
we have referred. This should apply whether the change derives ffom a
change ip the international value of raw materials or from successful com-
petition, by relatively undeveloped countries, in the market for products
involving simpler technologies and more intensive use of lubor. We do not
believe, however, thal intcrnational market mechanisms will suftice 10 nicet
the needs of those countrics that nced most and have least to offer. We
recognize, therefore, a need to supplement the market by transiers of more
or less unrequired purchasing power on a much larger scale than hitherto,
as well as a need to make it more efficient. We observe that all developed
countrics within their own orders have resorted 1o the sume device, partly
for ethicul and political reasons and partly to sustain the market.

We advocale these changes chiefly because we find it ethically unac-
ceptable that starvalion aad extreme deprivation should coexist with such
abundance as is to be found in parts of the developed world. We advocate
it also lor two other reasons. First, cxperience seems ta show that deprived
classes multiply faster than those with a higher standard of living, so we
believe thal reducing extremes of deprivauon will contribute to praducing
a more balanced world population. We advocate it also because we believe
that whatever the political system of a country, its citizens will claim and
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excrcise the rights and responsibilities of citizenship better if they are
relieved of the pressures invoked by the need to survive in conditions of
extreme deprivation.

The extent to which developed countries can thus contribute to the
support and development of those which are less developed is subject to
several constraints. Some of these are inherent in the political, economic,
and social stale of the polential recipients, which vary greatly. The main
variables seem to us to be as follows. (1) Some, although undcveloped,
have a high ratio of resources Lo population while others are already press-
ing on their resources so intensely as to creatle immediate crises of famine
and to offer no clear prospect of relief cven in the longer term. {2) Some
are sociopolitical systems geared to maintaining existing wide differentials
of wealth, land, and income and show no present intention to modify this
form. (3) Somc lack the infrastructure needed to support the degree of
development that the potential allows, notably administrative and tech-
nological skills. (4) Some arc opposed to developments on Western lines,
either because they fear Lo introduce some features of contemporary West-
ern culture or because they mistrust the instruments of Western penetra-
tion, whether the multinational corporation or implicit political depend-
ence.

Concerning these constraints we think it uselul 1o make only the follow-
ing rccommendations. (1) Whatever lorm of aid is offered and received
should be a form desired by the recipient state and accepiable to the pro-
viding authority as likely to advance the objectives here recommended.
{2) Aid ofTered should s0 lar as possible be free Mrom implied political or
economic dependence. {3) Aid commanded by the two preceding criteria
should not be withheld merely because it is likely to be unrequited, although
investments that are ultimately scif-liquidating arc to be preferred in that
they ultimalely [ree resources for other uses. We think it utopian to suppose
that the redistribution of wealth and wealth-producing power throughout
the world can ever be achieved solely by the crileria applicable to success-
ful investment. (4) Aid should be adapted to the current needs of the
recipient country. In highly populated but underdeveloped countries, labor
intensive activities are likely to need lostering far more than capital-inten-
sive activities. In India, Tor example, it is ¢learly more important to increase
yleld per acre than yield per man.

Apart [rom the constraints inherent in the recipient countries, four
major conslraints are inherent in the potential donors. The first is their
willingness to give. Present levels of international support through govern-
ments and internalional organizations, atthough substantial, are lar less
than the situation requires. The role ol multinational corporations, al-
though expanding, is controversial. Both invite a major shilt in standards
of collective and individual responsibility. The second constraint inherent
in the position of potential suppliers is their ability to supply what receivers
wanl. They are largely geared, both lechnologically and mentally, to sup-
plying the needs of highly developed, capilal-intensive societies. The third
constraint is their own instability, especially (he financial instability, repre-
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sented by inflation informally and imbalance of payments externally. A
fourth constraint, coliective rather than individual, is the inadequacy of
international organization in those lields that require forms of regulation
beyond the simple transfer of buying power, notably the.regulation of the
use 1o be made of the oceans.

The first of these constraints will be greatly exacerbated by the need to
equalize the distribution of wealth within countries. Hitherto it has been
commonly assumed that the poor can become relatively richer without
denying somc increase of incomes to the rich, merely be skewing the dis-
tribution of that part of the increase in GNP which provides net real per-
sonal disposable incomes. 1L seems that this had ceased to hold in America
as well as in Britain, in 1973, and that powerful lorces are alL work Lo stabi-
lize or cven reduce total net disposable incomes, in real terms, at least for
a few years. The most obvious of Lhese forces are the worsening terms of
trade (or oil and the need for vast investments in developing atomic and
other sources ol energy.

Some of us think that this check to the growth of personal incomes is
not likely to continue for more than 2 or 3 years so long as GNP continues
to rise. At least one of us cxpects it to continue much longer, perhaps indefi-
nitely. In any case, it is a fact today. Any reduction of income disparilies
even within the developed countrics will have to take plage in today’s
conditions by reductions in real terms of the larger incomes in favor of the
lower ones. We do not think that this painful process can be safely or
equitably lelt to the incidence of inflation.

We believe, therefcre, that high priority should be given to studying
how to move toward greater equality of incomes, within and between
nations, on the lines indicated by Prolessor Tinbergen. We believe further
that many other problems arising from inequality ol human rights will be
abated by reducing inequalities ol incomes.

A final cxample of a need of high priority is a consistent and efficient
management of the oceans. Their importance is 2-fold. (1) They are the
final dumping ground of all wastes of rivers and hence of large areas of
land. Their pollution has assumed frightening dimensions and needs con-
trol. (2) They are the praducing medium of seafood, oil, and metals from
nodules. An orderly and equilable shaping of these production processes
is an interest of both developed and developing countries. This implies
avoidance of over-fishing, a shift from fish hunting to fish farming, and a
licensing of exploration and exploitation of the oceans’ mineral riches.
This process should be fitted into the aceuns’ [unctions of maritime trans-
portation and maritime rescarch.

OPTIMAL DECISION LEVELS

All social processes which together constitute human history require
continuous decision-making: political, cconomic, cultural, and so0 on, For
cach type of decision-making optimal levels cxist, that is, levels at which
the decisions lead to the highest world welfare atlainable under given cir-
cumstances. Numerous decisions are made at the lamily or the enterprise



210 Annals New York Academy of Sciences

level, many others at local, state, or central government level, and still
others at the level of trade unions, employer associations, and so on. The
main reasen why decisions taken at lower levels may not be optimal is that
they have external effects which are taken into account insufficiently. The
most important criterion of optimality of some level of decision making of
a given type is that the level should be high enough to make externalities
negligible.

With the growing interdependencics in the world—as a consequence of
technological development—the optimal level for some important policy
and economic decisions has become supranalional. Business has been
aware of this and has created multinational enterprises. Governments of
nation states, however, have been reluctant to recognize this need, to the
detriment of the welfare of their populations. Since the 1930’s beggar-my-
neighbarhood policies have been [requent and rightly have been criticized.
Some of the international agencies, such as the IMF, were created with the
purpose of avoiding some of the bad policies of the 1930%.

Between 5 and 10 important areas of international socioeconomic policies
nowadays require supranational decision making and the nstitutions
necessary for it. Among them is the management of the oceans, alrcudy
listed as an urgent priority. Other examples reler to decisions on the mone-
tary system (where IMF docs not yct have sufficient machinery) and to de-
cisions on international development financing. The World Bank is prob-
ably the best equipped international institution in the ficld of financing
through loans. However, inside well-integrated national communities de-
velopment financing out of a current budget financed from current revenue,
is lar morc important. Such financing is donc by the Treasury, which for
this reason is the most important institution inside each country. A similar
institution is badly lacking in today’s international community—at least
the noncommunist community.

Stilt another area in which supranational decisions are badly neceded is
trade. Since the Havana Charter of the planned International Trade Or-
ganization (ITO), drafted in 1947, was not ratified by the United States,
all that remained of the original and correct approach 1o some international
decision-making in the trade fietd, was GATT, a mere negotiation center.
Because trade policies remained in the hands of natien states, it has been
possible to maintain the suboptimal present trade patterns to the detriment
ol all peoples, where labor-intensive products arc produced at too high
costs in some developed countries und capital-intensive products are pro-
duced, also at too high costs, in some developing countries. This has im-
plied mass unemployment in developing countries and foreign workers in
developed countries instcad of more employment at home for these foreign
workers.

Other examples of subjects where supranational decision-making would
be better Lhan national are those of research and development and of
commodity agreements. As a consequence too little research and develop-
ment is undertaken to solve problems of developing countries and some
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large countries (the United States and the Common Market) are able to
stay outside the sugar agreement.

All these examples show that the unimaginative puolicies of nation states
which want to stick to the fiction of national independence have brought us
to a highly undesirable state of world affairs with weak and unstable
monetary systems, with a highly unsatisfactory division of labor among
countries, and with much more poverty than is necessary. Intellectuals
shiould not hesitate to continue their warnings that our sysiem of inter-
national cooperation—or lack of it—is the best example of antiquated
social structures. It has been rightly said that they will be wiped out by the
“development of the produclive forces.” Beiter than waiting lor their
collapse we should consciously replace them by more modern structures,
that is, structures obeying the criterion of optimality, or, in other words,
without externalities.

We spent much time discussing the role of the intellectual in the process
of change and social learning which will certainly invelve our own coun-
tries, if they are to play their parts in resolving these or any other problems
of high priority to a society in transition. By intellectuals we do not mean
only academics, or even only those who have had a formal higher cduca-
tion, but all those who are concerned with the problems that this confer-
ence 1s pursuing and who arc able and willing Lo support their concern
with disciplined pursuit of understanding. We cannot articulate all the
ideas which arose, but we summarize a few of them. (1) The nature of
the dialectic process in which we are engaged requires all who would play
a useful part in it to keep their own assumptions under constant review.
(2) It also requires that this monitoring process be to some extent institu-
tionalized. We welcome the increasing practice in both private and public
sectors of institutions evaluating the results of their policics. However,
experience shows that the lessons to be drawn from such cxercises are
often ignored, unless the information is available also 1o concerned people
and organizations outside the institution concerned. Organizalions that
might play this rolc include professional organizations, voluntary bodies
organized around special interests, institutes within universities, and inter-
national organizations both public and private. Foundations could play
an important role in such develepments. (3) There is need also for public
education in the interrelatedness of policy issues and the vartety ol costs
and benefits involved in any policy. Such education calls lor the invention
of new instruments and devices such as the “social planctarium" referred
to in our prospectus. (4) There is an acute nced lor better theorizing about
the dialectical process involved in policy-making and about the roles of all
concerned. We welcome the advances that have been made in this field in
the past two or thice decades but we belicve that the time is ripe for a major
shilt in our undcrstanding of the political process as a dialectic extended in
time.

We belicve that this sharpened concern for understanding our own and
our neighbor’s siluation is needed not only as an instrument to lacilitate
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dcs_lrable change by generating consensus and abating suspicion, but we
be]le\_fe_ that it is also good in its own right, deserving a high plat;e in our
priorities. For, as we ure beginning Lo learn, even the most desirable of
services cannot be packaged and delivered, like goods Lo consumers, with-
out losing much of their virtue or even going bad. The most import,ant of

all development is the development of individuals ca
\ able of -
standing and mutual trust. peble of mutual under

ON THE “WESTERN HERITAGE” *

Geolfrey Vickers

Little Mead
Goring-On-Thames
Reading, England

I should like to put one thing on the record. It is a partially considered
thought and it may not fit inte our deliberations, but it has been borne of
the experience of this last week, which 1 have personally found extremely
rewarding, and it concerns the real meaning of this ambiguous expression
“the West.” We of the West, and the rest of the world, have come to iden-
tify this more and more with science and technology. The future of science
and technulogy has become increasingly snarled up beneath problems of
limits to growth. I think it might be well il we took a rather longer perspec-
tive and remembered that in the days of our grandflathers, the West meant
the blessings of civilization; shall I say, my grandfather, other people’s
great grandfathers, or great great grandfathers? The West meant the bless-
ings of civilization, and the blessings of civilization meant the christian
religion, secular education, and parliamentary democracy. The increasing
abundance of the material infrastructure was regarded as a desirable and
perhiaps necessary support [or this enormous constructlion.

But what the confident nineteenth century thought it was taking to the
rest of the world was not science and technolegy. It was the combined
cultural package that I have roughly summarized under these threc head-
ings.

Later, it seems to me, there came a phase when even the West began to
regard this heritage as somewhat mixed, and when the still separate gifts
of science and technology became more dominant, then a sense of an un-
controllable dynamism that had been somchow released by the Western
industrial system began to produce a sense of inevitability. The original
sense of mission was replaced with a sense of inevitability: this was the
way the world wus poing, and although the mission of the West to carry
this enlightenment to the darkened corners of the world was no longer felt
to be wholly beneficial, it was an inevitable force that would beat everybody
into the same pattern. Even at this stage the marriage of science and tech-
nology had not really taken place in the sense in which it has taken place
now,

Still less was the link between all this and the earlier version articulated.,
Even when the report on the resources ol the {ulure was produccd by a
committee in this country sometime in the late 1940’ or 1950’s, the whole
of this infrastructure of resources and development was seen as something
that was a necessary base lor “freedom.’’

Since then we have moved away, and the last chapter of this, which is the
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sense of limitations crowding in from a finite planet, is really only th
lust wave of a change that has been going on for a ]ong, time. Even if"{he c
had been no Clu_b of Rome, no book about the Linirs to Growth, and o
Formu!u[ud question or formulated debate about this, ¢he West W(j)uld Lnlcl’
be taking stock, exactly as this confercnce has been l’aking stock, toda . 1]‘
what 1ts name stood for, what it was contributing, what it had in,heri tez OF
enduring promise, and what it had gencrated of frighttening threat. All 1h0
would beltrue il there had been no Club of Rome and althour;h I "
sonally think that the Club of Rome or the Zimirs 10 Growih has ='rob'l:)lglr‘
servcc_l a uscful dialectical purpose in starting a dcbate on many iisjsuesd lJl(
ol whlcl_l des.crve discussion, and some of which, like the almost aulonom, .
population issue, deserve thought now in the context of the nmnam;ab[cogjos
l}g;zt.;yyz_ears, it I_u}S a]sohoti)scured an extremely important issuc rechant [o
; In transition, which w : » i

e amsition, ould be there even if there werc no pressure
. The f:l_ct that this needs saying, as a reminder, has indeed only surlaced
In my mind after a week’s exposure Lo this discussion. This shows, I think
how fa_r we have moved ¢ven in the West and within the WGS[EI’I’I] cult .
and within the frame of western emphasis, from what our previous :l‘l-
cesters, only a few decades ago, regarded as ‘‘the West.” [ am not u'rtl-
sure huw these thoughts fit into anything that has been written suicciI or
done in the last week, bur as they had surflaced in my mind this ,mornz 2
[ aceept your invitation to put them into the mill. e

WORLD PRIORITIES—ENERGY RESOURCES AND
ARRANGEMENTS: GROUP REPORT 2

Francis Perrin,* Jack M. Hollander,} Boris Pregel, Douglas M. Johnston,
Serge A. KorlT, Mason Willrich, Willard F. Libby, Victor A. Salkind,
William J. Darby, Samuel E. Stumpf, Georg Borgstrom,
and Leopa Marshall Libby

In this statement we address ourselves to one of the world’s major prob-
lems, energy utilization. Qur analysis and recommendations are framed as
follows: (1) elements of the world ¢ncrgy situation, near-term (to 1985)
and long-term {beyond 1983); and (2) recommended directions and priori-
ties for action, near-term and long-term.

ELEMENTS OF THE WORLD ENERGY SITUATION

It can be said that energy usc is a prime component of the high standard
of living to which all people aspire. Thus, the improvement of man’s ma-
terial well-being has been accompanied by a rapid rise in the rate at which
he uses energy. In the past, abundant supplies of readily accessible fossil
fuels have been available at low cost and these have flowed relatively freely
across national boundaries. Thus, our use of energy has grown exponen-
tially; in the post-World War II period this growth has exhibited a doubling
time of about |4 ycars. Although this growth has occurred throughout
most of the world, it has not lessened the vast incquality in energy use
between rich and poor regions. The United States, with 6 percent of the
world’s population, uses 33 percent of the world’s-energy; the per capita
consumption in the energy-poor couniries is only about 1 percent of that
in the United States.

We identily the major elemcnts of the cpergy situation in the present and
near-term {uture to be:

(1) In regions of the highest use, the absolute magnitude of growth has
outstripped the capacity of the fossil-fuel industry to kecp pace with that
growth. For a variety of reasons the number of refineries built in recent
years has been insufficient.

(2) Our growing awareness of the adverse environmental impact of fossil
energy sources has introduced an additional impedence into the nations’
planned programs of encrgy expansion.

(3) From the large spectrum of technological possibilities only onc new
energy technology has been developed since World War 11—nuclear energy
—and the rate of its development and introduction into the cnergy cconomy
has been slower than had earlier been anticipated, because of both technical

and environmental problems. _
{4) Recent international events have included both sharp imercases in

* Chairperson.,
T Rapporteur.
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the price of the essential fuel, petrolenm, and restrictinns of its flow across
national boundarics, creating a widely perceived “energy crisis”’ and cxacer-
bating the other problems cired.

Looking to the longer term future, we tdentify three major components
of the energy situation:

(1) We have become fully, albeit belatedly, conscious of the finite extent
of our earth’s resources and of its life-support system. Our fossil-fuel
resources will be essentially exhausted in about one century (somewhat
earlier for liquid and gas, somewhat later for solid fossil fuels) if we con-
tinuc our present patterns of use. Therefore, we must develop altcrnative
energy technologics {or the future.

(2) We are certain that the exponential rise in energy consumption can-
not continue indefinitely throughout the world. It will cease either through
a rational plan of our design or by disruptive events that are not in our
control, such as vast power blackouts and/or international conflicts over
increasingly scarce supplies or transgressions of the environmental sover-
eignty of nations.

(3) At the same time, we recognize that the per capita energy consump-
tion of the poor regions of the world Must continue an exponential rise
until a level is approached thar is adequate and not unacceptably below
that of the largest energy consumers.

OUR RECOMMENDED DIRECTIONS AND PRIORITIES FOR ACTION

The Near-Term Future (10 1985)

Recent political events have transformed what had been perceived as a
future problem, by a few experts, into a situation that entire populations
regard as a crisis. The western industrjal nations and Japan had already
been relying increasingly upon imported oil—a reliance that was lowest in
the United States at 18 percent of oil demand in 1973 and highest in Japan
at 99 percent. Recently the supplics of oil from the Middle Fast have been
becoming drastically more expensive, and in October 1973 the flow of ojl
was curtailed as a bargaining mechanism in the Arab-Israeli conflict. This
action appears Lo have brought to an abrupt and decisive end the era of
cheap fossil fuel energy that we have enjoyed since World War I1. Our goal
for energy, to be realistic, must now be stated in more modest terms, namely
a supply of energy that is sufficicnt for our real needs at equitable prices
with aceeptable environmental consequences. The question that we address
here is, How is that goal to be realized?

Many nations have now declared a policy of the pursuit of “encrgy in-
dependence.” Because of the vast internalional neiwork of production,
transportation, and processing that now ¢xists, this may be an esscntially
impossible goal, but at least it is « sensible direction for policy. The alterna-
live routes to national energy independence are clear; since we have been
consuming more but producing less, we must now produce more or con-
sume less. Neither avenue alone will allow the goal to be reached; both
must be followed.
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Energy Conservarion

The highest priority and urgency must now be assigned to a vigorous
program of energy conservation. Because energy has been in the past so
cheap, we¢ have become accustomed to using it very wastefully; if we
examtne where our ¢cnergy has been going, muc_:h of it passes up the chim-
ncy, out the exhaust pipe, and through the \Yu‘ldow. The encrgy that we
waste contributes nothing to our standard of living.

The residential sector consumes about a quar_ter of our energy use. As
much as 30 percenl of this energy can be saved if we W111_ adopt re_latively
simple measures such as installation of adequlaxe msulat_lon, heating our
houses a few degrees cooler during the day, usmg_c_lock-umcrs to turn off
the heat at night, and reducing the use of air conditioners. These measures
cannot be stimulated completely on economic grounds at present, because
the absolute saving i monetary terms is not great. TE_I)& n_lcenuv?s and
altered utility rate structures, introduced through legislation, will un-
doubtedly be required, and we encourage cons_lderauon of th;se measures
at the carliest time. Families may also be motwaletll to practice conserva-
tion measures at home if they can bc made 1o realize that they may save
an amount ol energy equivalent to the fuel nceded to operate the family
automobile for a substantial peried, in some cases as much as a year. .

In the transportation sector, the automobile is one of our most wasteful
energy consumers, especially in the United States where it swallows over
one-third of all the liquid fuel used. What king ol old had to be pulted by
300 horses? Yet, that is what many molprists have_becqme accuslomed to.
Both legislative and social incentives will be required in order to redress
the present situation, but it is the very excesses of today that guarantec lhg
saving of tomorrow. There are many options open here, and.We shoul
pursue all of them: smaller and lighter cars, smallcr_ and radically rede-
signed cngines, optimization of vehicle design fo_r elﬂiclencg rather than for
power, increased durability, and reduced speed llmlls_. An mdustry that for
ycars has defined “efficiency” in terms of production costs rather 1har}
encrgy usc cannot be expected to pursue these changc_s without externaf
ingentives, therefore consumer preference must _bc s:hlfted by means o
legislation that has real cconomic impact. Such legislation need not deprive
the less affluent of automobile ownership, but rather should transform
energy und resource wastelulness into an expensive _luxury. )

Airplanes too are wasteful users of encrgy, espc_cml]y for sh_ort Jourm_ays;i
in comparison to rail travel. This problem is especially severc in the Unite
States where the railways have practically vanished. Appropriate govern-
ment action can reverse this situation, and this action must be accelerated.

In the industrial sector many of our manu['acluring_processes have been
extremely wastelul of energy, because of its l(_)w cost in Lhe past. Indu.ilstry
is, however, very cost conscious, and this situation can be expecte 1o
correct itself as energy costs rise. We must examing carefully our mcrt'aasci
ingly energy-intensive industries 1o be certain 0_[' the overall ber_leﬁl an
need ol these processecs and products; otherwise, less energy-intensive
substitutes should be found.
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It has been uneconomic in the past to mine luels efficiently, and in some
cases we leave over half of the fuel in the ground. There is rc;om for much
improvement here in the area of secondary recovery, some of which will be
_sumu]a.lcd as the value of recovered fuels rises. We must also counter the
increasing tendency toward becoming “throw-away” sacieties and move
_towarq becolming “recycle” societies. A recycle society is a less ¢cnergy-
intensive society, and is also, cbviously, resource conscrving,

Al_l ol these measures, and more, must be taken to reduce as much as
posmble_ our wasteful use of energy. However, we must also produce more
energy il we are to meet our short-term needs without cxcessive reliance
on imports or the imposition of fuel rationing.

Increasing Energy Supply

) I!l most of the western world the only alternative energy technology that
is likely to produce substantial amounts of cnergy in the near future is
nuclc.ar fission. In the United Stales there is the additional option of coal
burning because a large coal reserve exists in the western part of that
country.

We [avor the orderly expansion ol nuclear fission power during the next
decade, and we note that several countries, nolably France and Japan, have
already adopted policies of rapid expansion of nuclear power. The L,|niled
States and Lhe Soviet Union 0o are committed to its development, but at
a somewhat slower pace relative to total use. ,

The environmental impact of nuclear power has been under intensive
sludx a.nd is the subject of much debate. We should like to state our view
of this important question. It is generally agreed that in routine operation
nuclear plants are very safe, with emissions of radiation that are negligiblé
from a public health peint of view. However, the possibility does exist
alllhough very remotely, of a catastrophic failure that would endanger 1hcj
lives ol many people. We urge that a higher level of effort be mounted to
r?ducc this possibiity as far as is humanly attainable. We are aware that a
smgl.e accident of semi-serious nature might provoke widespread negative
public reaction, which could prejudice the entire future of nuclear develop-
meant.

The question of safe storage of nuclear wasle materials has not been
complctely solved, and we must solve it. Since some of these materials
persist lor tens of thousands of years, our storage systems must indeed be
"pern}anent.” If we choose to will to unborn generations the legacy of
standing guard involuntarily over the wastecs of our generation, we are
obliged to develop systems that are less vulnerable than the prese;u liquid
storage tan_ks. An important improvement would result [rom the solidifica-
tion gf radioactive wastes by incorporating them in a special glass in com-
bination witl‘{ deep underground storage. A great priority should be given
to rescarcl_l _almed at improving the safety of storage of radioactive wastes.

The anticipated increase in the use of nuclear energy during the next 10
to 15 years, based mostly on reactors of the type that “burn” only about 1
percent of the uranium fuel, will lead to a serious depletion of the rich ore
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that is presently used. An aliernative option that is capable of using the
fuel much more efficiently is the so-cailed ipreeder” reactor, which converts
more than 50 percent of the initial uranium fuel. Use of the breeder reactor
would ensure the availability of cconomical uranium fuel for an indefinite
period. Considering the success of the Frst industrial protolypes, it appears
likely that the construction of large competitive breeders could start in 10
years. However, the operation of such breeders raises new salety questions,
essentially because of the very large amount of concentrated plutenium
involved in their fuel cycle, and there has developed a strong opposition,
principally in the United Statcs, against their development. Whether or not
this opposition is well founded, it may succeed, and the development of
other 1lypes of reactors that use uranium more efficiently than the present
ones should be accelerated. There are alrcady in operation some experi-
mental high temperature gas-cooled reactors which, because of their
higher thermodynamic efficiency, use about 30 percent less uranium than
conventional reactors. The best substitute to the brecder reactor is the
Canadian heavy water-moderated reactor, whose industrial success is now
well established. This reactor utilizes uranium twice as efficiently as con-
ventional reactors and has a considerable advantage over all other types
of rcactors in that it operates economically without any repracessing ol
spent fuel; this means that the production of concentrated piutonivm can
be avoided. The possiblity ol a criminal diversion of this source of plu-
tonium for a clandestine fabrication of simple nuclear cxplosives would
thus be climinated.

In the western United States coal is an important encrgy option [or the
near-term future, with an amount available for at least one century and
considerably longer with judicious usc. There are, however, serious en-
vironmental problems associated with the combustion of coal, problems
which, although less dramatic, are more certain in terms of human disease
than those of nuclcar power. These problems must be solved in order for
the environmental consequences ol coal burning to reach an acceptable
level. The problems with coal refer principally to its sulfur content, and a
variety of techniques must be developed for the removal of the sullur pollut-
ant. These include stack sas cleaning, catalytic techniques for precombus-
tion sulfur removal, and on-line low-BTU gasification processes. Somewhat
further into the future will be the possibility lor dircct liquifaction and
gasification of coal at the minc—processes that may someday be done
underground with minimal environmental impact—which would provide
fuel not only lor ¢lectric power generation but also for transportation uses.

We wish to emphasize the great importance of rescarch, both basic and
applicd, in bringing forth these imporlant developments. It is esscntial lor
both government and indusiry to support and pursue cooperalively the
large amounts of efforl required to ensurc their success.

The Long-Term Futnre

Looking to the longer term future we recognize that the period ol fossil
fuel usc is but a brief moment in the long history of mankind, and we must
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prepare for the day when this era is behind us. There are, fortunately, a
variety of technological options that are available to us, and it is of t,he
utmost urgency that we pursue the research necessary for their developmeni
without delay. These options include principally geothermal energy, solar
cnergy in its many forms, and nuclear fusion. They are indeed long-range
options which can have only very limited impact in the near future; how-
ever, il we do not get on with the job of developing them, we will not have
them when we nced them much more thar we do today.

L]

Geothermal Encrgy

Geothermal energy, which has been referred to as “nature's tea kettle
can provide an important source of energy in regions of the world associatéd
with volcanic or seismic activity. The resource is composed essentially of
“hot spots” in the earth’s crust that have been thrust up near Lo the surface
as Lhe result of volcanic or seismic events (although not through the surface
which would have resulted in loss of the heat). Three kinds of gcolhcrmai
sources may be operationally distinguished: dry steam, hot water, and hot
dry rock. These three sources are, respectively, more abundant but also
progressively more difficult to utilize. In the case of dry steam, deposits
have been found in Lardarcllo, Italy; in Geysers, California; and in Wairaki
New Zealand; and these are presently being used 1o produce just over l(}Od
MW of clectric power. However, the occurrence of Lhe steam resource is
very limited, so that the potential utilization may be only 2 or 3 times that
of the present.

The extent of the hot water geothermal resource, in the temperature range
> 150°C, is many times larger than that of dry steam, and it is cstimated
that as much as 80,000 MW of clectric power could be generated in the
western United States alone from geothermal hot waters. There are many
problems associaled with this development, lor instance, corrosion ol equip-
ment duc to the high sall content, estimation of location and fifetime of
dt?posils, and environmental problems such as subsidence or carlthquakes
triggered by the removal of the subterranean water. Much research and
development is required to solve these prablems. .

Hot dry rock at reasonable depths below the carth’s surface rCpreseqs a
huge source of encrgy, as much us 400,000 MW equivalent in the United
States alone, but we do not know at present how 1o extract and use this
heﬂt. A long-range research and development effort must be mounted to
Investigate ways Lo drill economically into hot rock areas and to utilize
waler or other Muids, pumped in and oul, in order to make practical use
of this enecrgy.

Solar Energy:

_ Although solar energy is not, as somelimes claimed, unlimited in amount,
it is unlimited in time and will be a viable resource for as long as our sun
exists. An appreciation of the extent of this resource can be gainad by this
cxample: the power density of the solar influx, on the average, is aboul
250 W/m?, Put another way, il this energy could be converted 1o electricity
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with 5 percent efficiency (u not unreasonable ligure), about 0.5 percent ol
the continental fand area of the United States would suffice (o produce the
present level of that country’s clectrical power, This may seem like a lot ol
land, but it is small compared with the amount of land, 17 percent, that is
used in the United States for another form of solar energy conversion—
agriculture.

A variely of applications of solar energy can be developed and we urge a
large and bread program of rescarch devoted to these developments. Appli-
cations range from the heating and cooling of individual buildings, to large-
scale production of electrieity, even to the generation of synthelic l'vels such
us methane and hydrogen.

Some solar technologies, such as water heating, are already reasonably
well developed and in wide use in countries such us Ausiralia, Israel, Japan,
and South Africa. Systems or unit-building heating zid cooling have, hgw-
ever, received only {imited auenuon, and a high priority should be atlached
to rescarch and development that would reduce the costs of this lechnology.
The amount ol energy suvings possible in this seclor s considerable, since
heating and cooling consumes, [or example, two-thirds of the residentjal /
commerciul energy usc (or 14 percent of total energy use) in the United
States. The prognosis lor success is very good, especially since the costs of
compelitive lucls appears destined to continue to increase. Solar healing and
cooling systems are more capital-intensive upon instailation than present
systems, although lifelime costs ure likely 1o be lower than those of Tossil
systems becausc of the lower (ucl costs. Therelore, cconomie and institu-
tional incentives should be developed so that the higher first cost of solur
systems does not remain an impediment to their widespread implementauon.

In the area of large-scale generalion ol electricity by solur energy, very
little research has been done, and we urge that programs in this area be insti-
tuted without delay. The applicability of these systems is of course greatest
in the arid regions, bul it is also more general than is usually belicved. Two
basic technigues can be cmployed, solar thermal and photovoliaic. Solar
thermal systems collect the sun’s energy as heat, and use this heat Lo generale
electricity via conventional methods. The heat may be collected either by a
distributed collector system or by a central focusing tower approach. There
are many technological barriers to be overcome before solar thermal con-
version can become a practical technology, such as extreme unit costs of
components required in large numbers and the high failure rales of existing
materiuls to tolerate the extreme operating cavironments involved.

Photovoltaie systems are converters ol the sun’s quanta directly into elec-
trical encrgy withoul using the heat-intermediate step. Pholovoliaic systems,
such as those employed in space applicalions, are {ur Loo expensive lor ter-
restrial application, with cosl per installed kilewatt us much as 500 times
too high. 1n this area real breakthroughs in malterials design are reqguired,
and it 1s ol the utmost importance that research into the basic solid-stale
properties of photovollaic materials be accelerated so that jow-cosl direct
conversion devices can eventually be constructed.

The development of bioconversien technelogics represents another prom-
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ising avenue for solar energy utilization. Organic biomass, such as wastes or
organic materials specially grown, are converted to gascous or liquid fuels
or, alternatively, are burncd directly lor the encrgy content. The great ad-
vantage of these technologies 1s that they produce [ucls such as petroleum
and methane, which arc in short supply. A possible side benefit of their
development is an increase in food supplies. At present, although some of
the bicconversion technologies are leasible, they have yel to be established
as economical sources of energy. Some, such as the growth ol algac in large
ponds, may, however, have adverse environmental impacts, and these must
also be studied.

Of the many other ways in which solar energy may be converted for prac-
tical use, we shall mention herc one very promising example, that of produc-
ing hydrogen lucl by direct photolysis of water. 1t appears to bc possible to
use suniight to drive a chemical reaction involving water to produce hydro-
gen by applying our knowledge of the natural process of photosynthesis
and recreating synthetically some of the essential steps of nature’s process.
Research of (his Lype is still in ils infancy, but the potential impact of suc-
cess is enormous, since hydrogen is a relatively nonpolluting fuel suitable
both for ¢lectricitly generation and for transportation and since water is both
the source and the principal product of combustion in this ease. This tech-
nology, should it be developed successfully, could provide mankind with
much of his energy needs essentiully lorever.

Nuclear Fusion

Another new and essentially unlimited source ol energy would result
from the success of the eflort to control the nuclear fusion reaction in light
atoms, which is the source of the energy ol our sun. The easicst and mast
energetic [usion reaction is that between the atoms ol deuterium and tritium,
the two heavy isotopes of hydrogen. Practically unlimited reserves of
deutcrium, in the form of heavy water, exist in ordinary natural water. The
tritium, artifically prepared, can be quantitatively rcgencrated by the ab-
sorption in lithium of the fast neutrons emitted by the fusion reaction, and
lithium is a rather common element, cxisting in an appreciable amount in all
aranites. However, it is not these unlimited reserves of the raw materials used
which muke atlractive the produclion of energy by thermonuclear fusion
reactors; it is the fact that such reactors miglt operate without producing
cither long-lived radioactive wastes or the element plutonium, which is both
extremely toxie and dangerous [rom the point of view of possible diversion
for clandestine purposcs.

The conditions necessary te achicve controlled lusion are extremely diffi-
cult to Tulfll. The most arduous problem is the conlinement, away from any
wall, of an ¢xtremely hot (more than 50 million degrees) gaseous mixture of
hydrogen isotopes. To solve it, two different approaches have been followed,
magnetic cenlinement and laser compression. A considerable rescarch
effort has been devoted to magnetic confinement; il is now based mostly on
the ''lokomak” device, first proposed by the Russian physicist Artzimovitch.
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The next generation of large experimental facilities of this type, which are
now in the final design stage in the United Stawes, in Western Europe, and
in the Soviet Union, may bring the prool within the decade of the physical
[casibility of controlled fusion. A similar success appears also to be possible
with he second approach, the sudden compression and heating by very
powerful laser beams of pellets made of a frozen mixture of deuterium and
tritinm. This methed is now the busis of a large reseurch program in the
United Starcs.

Even if the scientific basis of controlled fusion is demonstrated in the near
future, tremendous technical problems will have 10 be solved before it be-
comes possible to design and build a practical nuclear fusion reactor. The
materials problems, for cxample, are enormous, and the creation of the
requisite new materials may take decades. The costs of the first [usion boilers
will probably be prohibitive, and many more ycars will elapse beforc con-
trolled [usion becomces compelitive with fossil, nuclear, or solar encrgy.
Nonetheless, it is ¢xtremely important that research into fusion be pursued
vigorously, for without an intense long-term cffort we would have no hope
1o suceead with this technology, which could be of erucial importance for
mankind.

We are advocating here the development of a variety of ¢nergy options
lor the future. The range of options must be kept open lor many years; it is
far too euarly to specify which technology will be most appropriate under the
variety of circumstances and situations that will obtain in tomorrow’s world.
These ¢nergy options musl also be continuously assessed so that cach
socicty can make the most appropriate cheices among them as the develop-
menis proceed.

Long-TeryM FoRecast oF ENERGY CONSUMPTION IN THE WORLD

It is often considercd, at least as a desirable und possible objective, that
in the not Loo distant future all the inhabitants of the earth should enjoy a
similar standard of living, implying an equal annual energy consumption
per capita. This is completely unrealistic: in any predictable luture there
will remain considerable difterences between the consumption of energy per
capita in the different economic regions of the world. It is even oul of the
guestion that within 1wo or three generations the consumption ol energy
per capita in the presently less developed countries might atlain a value
comparable to that existing 20 years ago in the United States.

The per capila consumption of energy in Western Europe is now about
one-third of that in North America, and in the poorer underdeveloped na-
tions, it is about onc-lenth of that in Western Europe. Even il cconomic
growth were to be slowed in North America as much as possible without
disrupting the social order, and at the same time exponential growth were
to be maintained in the developing countries, there would remain at the end
of the century a very large gap in the per capila energy consumption {and
that of raw materials) between the United States and, let us say, India. On
such an assumption (overly oplimistic, Lo be sure) by the year 2000 the per
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capita cnergy consumption might have increased by as little as 20 percent in
the United States, but would not be more than one-half of that in Western
Europe and one-sixth ol that in the less developed nations.

We believe that energy consumption per capita must eventually tend ro-
ward a constant value, but this will happen at differcnt points in time and at
very different levels in the various regions ol the world. We hope that this
stabilization will take place by the middle of the next century, when the
total world population will also stabilize at around 12 to 15 billion in-
habitants.

The large remaining disparily in average energy consumption among
different countries may appear to be unjust, but it is not more unjust than
the disparity between individual incomes in any country, and if the smallest
average cnergy consumption is not then too low, Lhis dispurity between
nations would not imply that life is much more pleasant or meaningful in the
nations where the consumption of energy is the highest.

FOOD PRIORITIES*

Georg Borgstrom

Deparnment of Faod Science and Muman Nutrition
Michigan State Uhriversity
Fust Lansing, Mickivan 48824

In the overall perspective, the development of the last 25 years is charac-
terized in part by impressive achicvements in agriculture, fisheries, and
technology. However, by and large, the masterful feats belong in the Lactical
sphere. An overall strategy has been and is lacking, and we have been
alienating ourselves [rom the stark realities of Lthe globe.

The key elements ol a new global strategy which is indispensable for the
survival of mankind and to the luture of civilization must include the
following.

Worldwide drastic steps must be instituled immediately to slow down the
population increase. The urbanization drive must be brought under control.

A privileged minority of less than one-third of mankind can no longer be
allowed 1o consume two-thirds to three-fourths of what world agriculture
and fisheries yicld. World trade with [ood and feed must be revamped ac-
cording to ncw models. Food crops must gradually replace leed crops.
Animal preduction must be tied to a system ol waste recycling and feed
products channeled to dircct gman consumption (Soybean mixtures with
cercals stands out as 2 prime avenue.) Large scale ¢fTorts must be initiated to
control the tosses and spoilage both before and after harvest and to achieve
a more rational utilization cspecially of milk (now exhibiting a diversion of
no less than 5 million metric tons), fish, oilseeds, and bean plant protein.
Rational long-range storage of stuple foods lor emergency situations needs
to be organized on a regional basis. Less capital- and energy-demanding
techiniques and procedures must be introduced in agricullure and fisheries, as
well as in food processing and distribution. A complete accounling is called
for which evaluales our measures [rom a mapagement standpoint, or how
they size up [rom a truly economical peint of view. Energy considerations
have 10 be cntered into such evaluations, primarily as to agricultural tech-
niques, fertilizers, and irrigation. Capital outtakes from the bank ol nature’s
resources in soils, water, forest, and minerals must be accounted lor.

We find ourselves in the labor pains of a new world order. Yalid programs
cannot be attaincd by adding up the worm’s eye view of 170 individual na-
tions, The world is poorly served by unilateral decisions whether they are
madc in Brussels, Brasilia, Moscow, Seoul, or Washington.

A more adequate terminology has to be developed for fundamental con-
cepts such as sell-sulliciency, trade balance, surplus, and supplementary
acreages. The flow of encrgy and raw materials must in a completely ncw

* Addendem 1o Group Report 2.
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way be incorporated into everything connected with industry and transport
economy.

We find ourselves on the threshold to mankind's most ¢ritical period. Our
first and immediate task is to find our way back to reality and to organize
viable action programs. We cannot allow ourselves Lo continue the current
mad rush downhill, largely unconirolled.

MANKIND, ITS NUMBERS, HEALTH, AND FAMILY
ARRANGEMENTS: GROUP REPCORT 3

Emily H. Mudd,* Carl E. Taylor,* Lorenz K. Y, Ng, Rollin D. Hotchkiss,
Richard A. Prindle, Stacey B. Day, and Anneta Duveen

The interactions between population, health, and economic development
are multifactorial and complex. In the broad perspectives of environment
and society in transition, considerations of population growth and numbers
must be viewed in the context of social justice that embraces an inclusive
concern for man as man—the health, well-being, and quality of life of each
individual. Inherent in such a view is the acknowledgment that population
growth or numbers arc not in themselves a “‘problem,” but become one,
however, if the alleviation ol disease and the promotion of health through
new scientific approaches lead to unchecked growth and to dislocation in
the total economy and ecology of man and environment. Such dislocations
are becoming increasingly recognized. Accelerated environmental deteriora-
tion and pellution, malnutrition, increased physical and psychological
stress, excessive utilization of physical resources—these are but a few of the
scenarios that many have come to accept as the common lot of man.

We must ask of ourselves, How does it happen thai revolutionary im-
provements in human condition may result in greater evil, that through
humanitarjapism man continnes to live in the paradoxical predicament of
potential abundance and the exponential threats of disaster?

The implications are clear that this dilemma cannot remain unchecked.
The urgency and importance of the tasks in developing and implementing
strategies for dealing with problems associated with unplanned population
growth and for improving health, well-being, and the satisfaction of family
or other emergent life arrangements are great. Too little attention is directed
as yet to the establishment of a comprehensive network of institutions—
transnational, national, regional, and local—specialized for dealing with
these problems. The “population policies and strategies’” that must be
developed should be contextually relevant to the individual governments as
well as responsive to the collective needs of man. Conservative conventional
wisdoms as well as parochial interests appear to impede the discovery of
common interests and common aspirations. Current and future problems
will not be resolved by simplistic or universal solutions, The growing inter-
dependence of our planetary life must be perceived in ways that enable us to
maximize diversily, [reedom of choice, and the quality of life {or all.

ANALYSIS OF THE SITUATION

Interrelationships, Numbers, and Needs

The “population problem” is, in reality, a set of problems relating the
balance between numbers, structure, and distribution of the population to

* Chairpersons.
T Rapporteur.
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quantity, availability, and distribution of goods and scrvices, The imbalance
between population and resources may be real or imagined, annoying or
critical, and subjectively or objectively quantifiable. Perceived imbalance in
one society may not be recognized in another, or may be compensated by
more advantageous relationships in another scctor. Thus, “trade-olfs* can
exist resulting in increasing complexity in ideatifying and quantifying the
“population problem.” As noted earlier, the vantage point of transnational,
national, and local overview may greally influence perceplion of the
“problem” and the interrelationships.

Relation to the Biosphere

The biosphere, herein intended to represent all the environmental in-
Auences and resources impinging on man except his own social order, is a
finitc object, the components of which represent actual or potential con-
straints on the growth of the population,

The component most discussed has been food. Many would admit that
local shortages, crop failures, and malidistribution have coniributed to mul-
nourishment und famine. Even al the natioral and regional level such oc-
currences have been observed. On a global basis debate still rcigns, but few
will deny that doubling the population in a4 generation or less may well lead
to even more critical imbalances,

Water is another critical component. Essential lor life 1o the individual
directly, it is also essential for food production and other crops, manufac-
ture and production, and frequently encrgy production and distribution.
Again, the quantities available are finite. Local shortages have long existed
and been recognized. Very recently weather modifications, over-grazing,
and other faelors have contributed to droughis throughout whole coun-
tries and regions. Doubling population, of necessity adding 1o demand
through increasing lood production, including domestic animals, coupled
with fuerther pollution consequent to greater ulilization of fertilizers, in-
creasing energy demands, etc., can only hasten the lime of critical imbalance.

Density of persans upon the land is presently a matter of subjective evalu-
ation. Short of absurd commenlaries and projections of the populace stand-
ing on each other’s shoulders, it can be shown that very high densilies can
be achieved. These high-density situations exist very frequently in the highly
developed nations where possible disadvantages may be compensated for by
relative abundance of other components (loed, water, gocds, and services).
Such densitics may not be tolerable or even possible in the less-developed
arcas ol the world,

Recent political maneuvers have increased recognition of cnergy require-
ments as another potential constraint on population growth. The first
necessity in modernization of agriculture is energy. For every caloric of food
energy produccd by medern high technology agriculture, 24 to 34 of a calorie
of el is required. This issue, along with problems of availability ol natural
resources, is discussed at length elsewhere in this monograph. Suflice it to
say that the exponential growth ol population, along with a nearly expo-
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nential rate of consumption in certain regions of the world, cannot long
endure.

Relation 1o Social Organization

The growing population and its growing demands appear to have placed
growing pressures on social organization and its institutions. On a global
basis, rather than increasing linkages, communication, and a sense of com-
mon purpose, there has occurred a growing fragmentation, disruption,
polarization, and proliferation of overlapping and competing institutions.
If this is not as a result of, it certainly is a concomitant of ithe recent period
of population growth.

Evidence is rapidly accruing of increasing tensions in political systems as
growth places srill more demands on institutional services. Expectations
have risen dramatically while essentially unchanged political structures
struggle 1o meet demand.

Violence, terrorism, and other symptoms have appeared, leading some
to speculate Lhat overcrowding is a factor., Although some laboratory
studies of experimental animals suggeslt a possible relationship between
population density and social pathology, it is evident that other {actors,
including deteriorating services, unlulfilled hopes, and distributional dis-
parities, also influence this situation.

Concurrently, cultural values appear to change as the old order Tlails in
rcsponse 1o the expanding numbers and demands, An apparent loss of
affect and increasing callousness evolve as disappointment, frustrations,
criscs, and catastrophes occur and arc communicated,

Problem Areas

Motivational Forces in Hwman Reproduction

Many complex motivational forces arc inherent in the field of reproduc-
lion and family organization, Some of these are understandable, while
others have been given little attention or study. In parcticular, the tmpor-
tance of women as vital parlicipants in this whole picture has been ne-
gleeted. Inherent in many differing cultures is acceptance of the female as
the nurturing force in the tribe, the race, or the national group, In part this
is based on biology bul in addition it is refllected in Lthe almost universal
drive recognized cmotionally, il not intellectually, by cducated as well as
illiterate women that they complete their destiny as human beings 1f and
when they are able to nurture, produce, suckle, caress, and love another
human being, 1n another section of Lhis volume a prominenl contemporary
psychiatrist, Dr, Lawrence Freedman, links the primal trauma of birth and
the subsequent supportive care of the infant or us lack to the multiple
lorms of violence prevalent in most cultures. An eminent psychologist,
Curl Jung, believes that the desire to perpetuate the race is evident in both
men and women and serves to {ink them to the future, to immortality,
and to the infinite.
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Overall motivational drives may be more evident in the female than in
the male and are reflecled often in sexual behavior., These lorces are re-
sponsible 1o date for the continuation of the human race. Thanks to the
more recent contributions of the medical scicnces, human life has heen so
extended as to make continuing fertility a problem with transglobal impli-
cations.

The economically more allluent nations are allempiing to assess and
preseribe measures for dealing with unreguluted fertility in 2 varicty of
ways. These include: (1) development of methods to eliminate conception;
(2) Turnishing ol scrvices 1o make these methods available to women and
lo men; (3) offering mechanical intervention hefore the fetus is viable if
preventive measures have been unavailable or fziled ; (4) making cducation
available on the anatomy, physiology, and psychology of sex; (5) permit-
ting changes of attitude toward the potential contribution 1o society of
women, which are reflected in equality in cducation, Jjob epportunity, and
economic independence; (6) beginning recognition thul equality of status
and occupation between men and women may serve as a substilute in some
measure for repeated childbearing; (7) revising and lessening the pro-
natalist pressures within cultural patterns evident in certain religious, politi-
cal, and nationalistic approaches.

These approuches, together with increases of nany types in economic
development and comfort of living, have been rellected in a demonstrable
reduction of the birth rate in the more developed nations. There is some
evidence to indicate that approaches used by the affluent nations, which
reflect an increase in health and quaiuy of life for women, men, and chil-
dren, are becoming acceptable to developing or nationalistically oriented
countrics. I so, the men and women of these nations may then reflect less
economic need for numbers of olfspring and a greater desirc for a new
quality of life for themsclves and thetr children.

Dealing with Complex Systems

Certain limitations in human systems, or in our abilities, restrict our
capacities Lo deal eflectively with these systems. It is only realistic (o expect
that population changes within a society will, similar to economic changes,
be complex resultants of subgroups of peopie showing differing, only partly
overlapping, responses Lo stimull and trends incompletely and oppositely
perceived. In the multifactorial system of population growth oaly a few of
many variables can be assigned quantitative magnitudes, and we are
obliged to rcly upon anticipatory analyses and cssentially integratcd judg-
mcnis. These need Lo be based upon the experience of medical, psychologi-
cal. and social workers, preferably with experience gained within the
particular subgroups involved. Suck unalyses have long been available for
various areas, but they need to be continually updated, made for other
areas, and, especially, (o ke increasingly into account the impact of
rapidly changing social and ecoromic expectations.

As another limitation, man has been endowed in his evolution with cer-
tain physiological self-protective mechanisms, which limit and control his
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individual responses and are also operative in human group responses, We
recognizc but do not understand such effects as (hose of war, famine, or
pestilence upon birth rates. More specifically, man as a political and sccial
agent rcsponding to crises also tends to respond linearly when faced with
an exponcnlially increasing threat, that is, man makes simple stepwise
reparatory gestures, afler the fact, and points at the symptom more often
than the cause. In his evolution, survival value and some self-correcting
stability (or “homeostasis’") were probably furnished to man by diminishing
his response to increasing threats. However, some dangers in the modern
world—exhaustion, depletion, or pollution of human as well as physical
resources—have already reveuled the inadequacy of merely linear TCpairs.
We must avoid the tendency merely Lo turn down the heat control when
the house is already in the grip of a spreading fire,

Another innate limitation ol human response is the sell-protective habit-
uation to a warning that remains peripheral. Just as the individual “learns
to live with” a headache and even ignorce it, he has an inbuilt :endency to
become callous or hardened, to respond less and less, s an individuval or a
sociely, lo a warmng—even when that danger is increasing. There are
known physiological laws that moderate or inhibit thesc responses to
simple physical stimuli. Only in some similar way carn we understand our
relative “adaplability” or lessened response to Lragic human circumstances
as they arc repeatcd—whether as famine, bombings, or bloodshed in dis-
tant lands, or only as increasing exposure to the needs of the poor, either
in the village marketplace or in our privileged daily mail,

Balaneing Liberty and Control

Any provision lor scll-regulation within the social order will involve the
transmission ol recommendations or regulations, arrived at in some con-
cerr in one group, to persons or groups that necessarily will have had a
smaller part in the establishment of those regulations. 1t is surely onc of
the oldest experiences of socicty that control always involves placing some
limits or definitions upon liberty. But the liberties potentially infringed in
a sociely’s need to regulate birth, care, and education of its children are
perhaps uniquely sensitive to mankind’s other inbuilt self-protcclive in-
stincts and mechanisms.

Society itself, apart [rom government, sets numerous customs, con-
straints, and controls affecting family lifc. YWe may detect these at several
levels in our present world between supranational and national groups;
national/minority, men/women, or collective/personal levels.

Thus the individual will generally be the target of a considerable numb.er
of explicit and implicit restraints and sanciions afecting his biological life
some of which h¢ perceives as natural and others as imposed. Whether he
will react to a newly proposed recommendation, or cspecially a supra-
national one, as an intolerable mfringement of his liberty may be a pro-
found, delicate, and intenscly personal question. In general, his reaction
can be predicted by the outsider only on the basis of a thorough apprecia-
tion of all other [orces impinging upon his motivation. It must also be
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recognized that in such personal reactions one can have different opinions
at different times—a basis for a certain degree of susceptibility to emo-
tional manipulation from without, for which hopefully refiable informa-
tion and education may serve as an antidote,

Trend to Conformity

Under increasing population growth and increasing technology the
imperatives of individual and diversity are fast surrendering to society and
conformity. Does ‘'society’” mean everybody? And does “‘everybody” have
equal say in changing direction, control, content, and purpose of life? In
this sense technology has an ominous implication of treating people as a
commodity—a ‘‘quality’”’ that may not benefit future life. In a certain sense
technology ‘'processes” people—it can increase productivity, efficiency,
and lower production costs if it can process more of people without increas-
ing cost, To this degree technology can be alienating in some situations.
For quality of life men and women must adjust to technology so that tech-
nology does not control them (even though technology is man-made).
In this sense there is an apparent contest between man and technology, one
feature of which will affect quality of life. Some difference will, and perhaps
should, reside in individual initiative and in individual refusal to permit
conditions of life to become unbearably dehumanizing.

Finally, the world is a pluralistic society. We do not yet have a concept
of universal moraliry understood by all men. Ethically and morally, until we
can arrive at a universal morality, we have a responsibility to try to under-
stand perspectives of ethics other than our own. Anglo ethics might rea-
sonably be expected not to deal responsibly for a/f humanity. In such areas
as this, unbiased agencies, starting without a hostile beginning, might en-
deavor to commence problem solving,

Population Composition

Population compaosition in numbers will be a determinant of all other
policies—economic growth, energy disposition, quality of life, political
stability, health, education, and wellare programs. Not recorded as easily
visible, but of great imporiance, are affitudes fowards death and survival pat-
terns now and to be projected for the year 2050, as well as fundamental
problems in the biology of aging. Human senescence brings in train its own
questions and answers, Survivers per 100,000 male live births from se-
lected life tables for selected countries (India, Mexico, Japan, and New
Zealand) show an increasing longevity from 1921-1974, The span of life
has been lengthened, and age at death, as of 1974, commonly occurs by the
ninth decade of life (90-100). Conceivably biological research may make
an ultimate age of 120 not impossible. What is germane is not, however,
length of life in years but quality of life in senescence, and societal nceds
and composition variations through age groups [rom youth to senior citi-
zens. Equally, rate of doubdling populations, types of population, and
zones of population arc to be analyzed., Problems such as demands for
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the statulory right to determine onre's own death (cuthanasia), abortio
policies, and population limitation by social or politjcal pressuru,s arc fore
seen.t Techniques such as artificial insemination, sperm banks, genelic an
enzyme analysis, amniotic {luid research, surrogale motherhood . controllin
such characierisiics as sex of offspring, and eliminatjon of geﬁetic defect
by manipulalive genetic technigues introduce new petentials that seciet
musi confront. The applications of such techniques jntroduce a whol
new imperative into the decision-making process,

Equally, such possibilities as “cloning™ (the growing of twins or multipl
images of an organism with the total whole biologica! character of th
original —such “copies’ identical in mind, mater, and man—might b
grown [rom the nucleus ol an adull cell of the organism) could introduc
an entircly new evolutionary concept in possible genetic options lor lutur
populations. Planning and decision-making in many of these emergin;
ficlds are loreseen us an assumplive priority in the realm of numbers in th
not Loo distant fulure.

RECOMMENDATIONS

Knowledge Gaps

Twentijcth century technological man has in many ways become so awar
of his ~strength” that he is in danger of ignoring his *‘weakness,” Aflter
approximately 2 million years or so of evolution, we still are to ourselve:
largely unknown., A better understanding of man and his behavior i
fundamental to eur efforts to develop strategies that seck 10 optimize the
quality of life Tor psychosocial man as wel] as ro maximize the survival o.
biological man. Our endcavor 1o learn more aboul ourselves and our be
havior should not be jusi a haphazard accumulatior of lacts and figures
It must be guided by a still unformulated sensc of values based upon the
recognition that we are a single species. Anything short of this would no
suffice.

At an operational and pragmatic level we continue Lo live in a world
where human reproduction is still largely a macrer of personal choice. The
desires and motivation, both conscious and unconscious, have largely been
overlooked. I is essential 1o know urgently more of the motivational lac-
tors and the social incentives that induce families and states to want tc
limit their sizc consistent with individual and collective needs, The rate
ol expectation in motivation, particularly as it relates to the develop:
ing countries, nceds 1o be understood.

At the research level there is u continuing need lor improvements ir
contraceplive technology and for more cffeetive dissemination thereol
Such eforts shouid be pursued in the (ramewark consistent with freedom
of access to birth control techniques guided by personal values informed by
concern for others,

1 Tl medical profession is only now brginning Lo realize its obligalion 1o provide

genetic counseling and 1o give patential parents a responsible estimate ol their chances ol
having children with a normal expectation of a satisfactory lifie.
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Values and Attitude Alterations

In considering alteration, or in attempting actual alteration, of values,
attitudes, and behavior, particularly at the grass roots level, it is crucial to
understand the fundamental norms of the community as well as of the
individual. Personnel should be required to have specific firsthand ac-
quaintance with the social outlooks, needs, and motives characteristic of a
community before introducing concepts or expertise derived from distant
and different populations.

it is imperative to be aware that altered behavior can result in considera-
ble personal sacrifice (i.e., social ostracism, either temporary or permanent).
This must be faced realistically and assistance given in diminishing adverse
effects.

A common obstacle to altering values, attitudes, and behavior is the
idea or fact that parental norms are being attacked. Where it is possible,
something in the previous pattern similar to the attitude being altered may
be used as a bridging device (examples: courage, change, sharing, migra-
tions, and sense of adventure as applied to any new transition of attitude).
Sometimes it is necessary to bypass the obvious motivation in order to find
a better method,

Careful training must be given in anticipation of the event wherein the
altered attitude will be tested. Time lags between Lraining and experience
must be taken into account. Fluctuations in attitude and partial return of
old patterning must be given constant consideration. Sustaining new atti-
tudes can be reinforced by training individuals or groups with new values
to share with both individuals and groups. These *“trainees” now become
a new cadre of teachers—perhaps with a greater understanding of persons
te be retrained. Flexibility and ingenuity in the trainer are essential. Con-
descension is picked up intuitively and is an impenetrable barrier. Im-
mediate, external, and positive responses cannot be expected.

Mechanisms of Communication

The communications area emphasizes development of the bases and
dynamics of knowledge and research in the field of numbers with which we
are concerned, Four maijor subareas must be embraced in presenting
problems in the nature of population considerations: (1) Intrapersonal
communication-—a focus internally on the awareness of the problem and
on the related processes of thinking, feeling, and behavior related to this
field—is necessary. (2) A focus on communication between two or more
persons, and on the bases ol agreement and understanding between them,
is needed, such as that between male and lemale, husband and wife, family
and counselor, civic group and local civic unit, local control and state
coatrol, state and federal (or national), and national and transnational
relationships. (3) Smaull group communications effectively setting patterns
are needed; 1. e, a focus on undersianding of goals, objectives, and resource
allocation and utilization as pertains to problems of fertility planning,
mortality statistics, aging and senescence, economics, family, and social
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and political change as they may interrelate. (4) These communication loci
arc aided by media, which involves research and develepment in the use
and impact of media in population communicalion, education, and re-
scarch. Within the provinces of media are: (a) communications techniques
that refer to the testing and development of the eflectiveness of various
approaches o media in the communication process; (b) instructional
technology in which the major interest is in the utilization of media to en-
hance and complement estublished instructional proccdures; (¢) the pro-
graming and production of teaching '‘packages” thut may be utilized as
help in overcoming *‘population problems;” and (d) the evalvation of
media programs to provide a basis [or judging their effectiveness and for
further developments in this area.

Qther dimensions include education and training programs by which op-
timal transfer of information 1o learners is achieved. A dimension must
be allowed to provide assistance to teuachers in Lthe sequencing of elements
in the program and in devising use of media in constmer education so that
ultimately individual members of the world population may enter into a
more cooperative and cellaboraiive process of obtaining u quality of life
through wise planning of population numbers. Responsibility lor this
communication program is seen as shared by many interdependent agen-
cies—health, education, and welfare; public health; social and cultural
planning; economic; governmental (locul, urban, state, and federal); and
international {supranational) agencies,

The Instinrional and Organizational Srructures

Institutions and organizations, both national and international, must
bear the responsibilily of providing the framework [or the establishment of
guides and criteria, ordering priorities, providing services, including educa-
tion, devising systems of fertility regulation, and evaluating outcome in
terms of optimizing the quality of life,

The primary rcsponsibility of the local institutions and agencies is the
provision of services Lo people. Following guidelines and established
priorities, implementation of activity should be undertaken. with monitor-
ing carried out to assure maximum effect and eflicicney. The local institu-
tions, #s the interface with the individual, bear the additional responsibility
of assuring involvement and communication,

National institntions and organizations vary considerably in scope,
capability, political influence, and operational capacily. Nevertheless, some
national authority must take responsibility lor establishing national eriteria,
assuring nationwide coordination and implementation of plans, and assur-
ing cvaluation of activilics and pregrams. To the extenr that such national
authority can draw upon interaational assistance, and within its boundaries,
learned bodies und societics, private groups, or others, including the com-
munities, it is encouraged to do so. As capability increases and involve-
ment broadens, the authority should provide assistance, leadership, and
support to local activities.
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Increasing attention should be paid to operational studies aimed at
providing better delivery systems for health, education, fertility regulation,
food, water, pollution control, and other basic requirements as established.

With respect ro fertility regulation, research is required in problems of
motivation, education and regulation techniques, and conception control
methodology.

Agencies at the international level, in addition o their usual role as
providers of technical, and in more limited instances, financial assistance,
must exert leadership in developing criteria and guidelines of common basic
needs required to preserve and improve quality of life. Finally, interna-
ttonal agencies and organizations must demonsiratc moral leadership
attempting to assure equal rights for all human beings everywhere, while
constantly recognizing national sovereignty and political realities. In so
doing they will be the structure for coordinating and implementing popula-
tion policies,

Policy Determination at the Operational Level

In any process undertaken to plan actions designed to meet some pur-
pose, a system of priorities must be established to provide an orderly
approach (¢ aclivities. Various methods have becn proposed and tried in
evolving these priorities, ranging from thoughtful judgement to surveys of
leaders and scientists, and including various “systems approaches.” The
Secretary General, Kurt Waldheim, in his address to the United Nations
in April 1974, presented his judgement in terms of six major areas of
‘“global emergency . . . mass poverty, population, food, encrgy, military
expediture, and the world monetary system.” McHale, in his interim report
to the Academy, undertook a survey of “‘Individual World Priorities Esti-
mates” disclosing response vates of 37 percent {or social, economic, and
political issues; 23 percent for behavioral and health; 19 percent for ma-
terials, resources, and cnergy; [4 pereent for arts and humanities; and 7
percent for environment and earth science concerns,

Evidenily cach nation must devise its own list, whether through a cen-
tralized planning activity, polls or surveys, or other techniques appropriate
to its political svstem. Yet, since we are dealing with human beings con-
ceraing their rights and responsibilities, common guides or criteria would
appear necessary, A step in this direction is the “biological bill of rights”
previously published.! Emphasizing improvement of the quality of life
as the primary goal, this recommendation recognizes certain basic minima
required to preserve that quality.

Too often public health measures aimed at the reduction of mortality
have been blamed as a “‘causc™ of the population prablem. Evidence to
date does not bear this out, At most, public health would appear to be
only one of ¢ multiplicity of factors acting on death rates, including other
technologies, education, social, and economic changes.

There should be no implication or threat of withholding public health or
other measures aimed at improving the quality of life, To this end the
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commitice recommends that the need for fertility control be recognized in
conjimction with mortality control.

As discussed carlier, a conflict arises between assurance of equal rights
and the problem of control and maintenance of cultural and individual di-
versity and varicty. The committee believes, however, that basic minimum
components of the quality of life may be imposed, if necessary, while frying
1o preserve thar diversiiy.
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PRIORITIES IN EDUCATION, PUBLIC INFORMATION, AND USE
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Lawrence Z. Freedman, Anthony N. Judge, Leona Marshall Libby,
Willard F. Libby, Pauline K. Marstrand, James Martin, John McHulc,
Michio Nagai, Ralph W. Tyler, Burns H. Weston

We interpreted our brief to mean that we should suggest priorities in
action, rather than in the subjects of information, since the main priority
needs were being considered by other committees. However, three groups
of problems for which solution is a prerequisite of world order and proper
use of the environment are not specifically included in other committees,
and we bring them lorward here for attenlion: (1) Arms control including
cessation of manufacture of nuclear, chemical and biclogical weapons, (2)
Problems of climatic change. (3) Inclusion of damage-minimizing measures
at the design stage of new industrial complexes and provision lor con-
tinucus improvement as technigues change.

AINS

The broad aim is to create all over the world an awareness of and ability
to respond to changes in world and local systems caused by man’s interac-
tion with ihe natural covironment by the interactions berween cullures and
by changes in climate which may be ourside human control. At first there
will be only nuciei of people with this awareness, bul the long-term aim is
to enable diffusion of this awareness throughout all communities.

These pecople will need to have faith in the ability of people to explore
and analyze their physical and social surroundings and confidence in the
possibility of learning to use knowledge in order 1o work with nature (using
the word in its ninewcenth century sense) rather than against it.

Within this broad aim there are others, somc of which are mentioned in
the section on **Mcans.” The most definite of these are support for the
establishment of a multidisciplinary United Nations University; the crea-
tion of a profession of ‘Environment Doctors,” and the siarting of pro-
grams to create the necessary attitudes and awarencss in children.

We have divided our proposals into seclions lor convenient reference,
and also because some of the subjects require expansion into onc or more
scctions, we ulso include addenda Lo this efleet.

To Whom Addrvessed:

(1) All in authority, governments, cspecially member states of the
Security Council,

(2) Cducators and educational organizations where these exist.

(3) Private foundartions,

= Also drawn [rom discussions which ineluded Lloyd D. Motz, Aurelio Peccei, and
Peter 8. Thacher.
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(4) Voluntary organizations. ) -
(5) Unspecified (because unknown) potentially aware groups whic
could constitute themselves if the knowledge were made available.

By Whom Disseminated:

(1) All national and international groups Witl? spucia]i_st knowledge,
such as WHOQ, FAO, and thc World Metcorological Serwc_c, on a con-
tiguous moritoring basis. The new International Referral Serw_ce in Gcne_va
would be imporiant on environmenlal matters; Lhe. ]nlerna_monal_ Radio-
logical Protection Service could muke its information available in more

asily assimilable [orms.
Ed?g ?&?L)Télivilh relevant expertise in various discialines, and eventuatly
the mulddisciplinary teams of "\:nviropmem doctors.

(3) Universities and similar institutions.

(4) Ministries of education.

(5) The media.

What:

(1) Information on armaments, conventional, nuclear, chemical, _and
biological in forms that would be easily comprehended even by the illiter-
ate and semiliterate, ) .

(2) Information on the relationship belween pqpulallon,_resources, use
of encrgy and environment, stressing, especially in countrics not yel 1{1-
dustrialized, the possibility of managing u.ld_ustlnahzauon 5o that rllﬁ
change is controlled, permanent damage is minimized, and the lives of a
people enhanced, instead of pursuing the path trodden by Europe, Am_elgca,
and now Japan, whereby a few bencfitted enormously, many became richer,
bul with heavy penaltics in terms of hcalth and environment, and the
natural environment beeame irrevocably dam_uged.

(3} Information on the probiem of aggression (.sec addcndu!n). ocal

(4) Vocational, practical, and cultural education appropriate to locd
situations and changing ovcr time. o _ .

(5) Information on the ellects of climatic cha_mge on a_g,rlcullure, dtr:]d
of agriculture on climatic change, in order to avoid or ameliorate proba he
continuation of drought in the belt between 30° lutitude north and south,
with acttendant famine and pos:sibly unrest,

(6) Information on population con[rgl. ) . ]

(7) Ways ol conserving encrgy, feusing, recycling, and reclaiming ma
terials, reducing obsolescence. o . '

The United Nations University could institute courses of sludy on: re;
duction of armaments; development of cnergizing nations; and new sr(_)\g(():ﬁt
of energy—energy *‘forests™ solar, wind pumps; and development wit

degradation.
By What Means:

(1) By the fullest use of all available written, material, transmitted sound
and vision, meetings, and seminars.
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(2) By establishing appropriate schoois of study in developed countrics

(3) By sending persons with relevant expertise and appropriate “aware-.
ness'’ to en_-:r_:rging countries, in order that they may rapidly develop their
own cgpablhty to select the various tecchnological “'packages’ most suited
to their requirements, Peripatetic multidisciplinary leams might be set up
by UNEP to perform this role.

(4} By maximum use ol newly available means of communication {(see
separate annex) and preparation of vidco lapes and radio tapes in many
different languages.

(5) By ensuring that as many children as possible receive the kind of
carly experience which will enable them to grow up into the adulis with
the necessary awarencss, sensibility, and confidence (see separate anncx}.

(6) The World Academy of Aris and Sciences should pass a resolulion
on the United Nations University and should announce this in a press
refcase.

{7} The NYAS conference should send letters 1o other institutes all over
the world calling [oF support.

) (8) Pressure should be brought Lo bear, by ourselves and the organiza-
tions to which we belong, to get our respcctive governments [0 give im-
mediate support 10 the United Nations University, which will set up its
headquarters in 1974 und urgently requires $300 million. Its frst 3 (o 4
years will be critical in determining whether or not it will be able to achicve
ItS purpose,

{9) Use of fiscal incentives and disincentives both to facilitate various
aspccts_of the educative process and to cncourage or discourage behavior
conducive to the commonwealth as perccived by each community for itsell

(1) _Thc creation of one international problem-oriented organ of in-'
l‘ormat_mn combining the resources, audience, and perspecuives of UNESCO
“Courier,”” WHO “World Health,” FAO *Cares,” et cetera, into one
widely distributed carricr of messages on world priorities. ‘

(Ll) The creation of vidcotape packages in a greater number of lan-
guages than the above, and with images appropriate to Lhe recipients
. (12) Holding of on¢ or more *idcas-lairs” per year (perhaps on a re-
gional busis) is which ideas and experiences could be presented, discussed
and exchanged. ‘ ‘
) (13) The establishment of an international cemier for the exchange of
information on social change.

When

The Next 5-10 Years:

(1) Establish or identily nuclei of aware people in all countrics.
.(2) Set up 40 experimental child educutien programs in about 20 coun-
tries.
(3) Exert pressure [or [unds for the United Nations Uni 1
_ versit -
cially by members of Security Council. R
{4) Begin training of “cnvironment doctor’” teams,
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(5) Begin preparation of information packages on: disarmament, cli-
matic change. and population, resources, and environment.

10-20 Years:

(1) Facilitate continuous diffusion of awarenass in COMMURILCS,

(2) Have 10 pereent of children in at least 6 advanced countrics and 20
emerging countrics in educational programs of the kind outlined.

(3) Have 500 schools training about 5000 gracluates to be mcmbers
vepvironment doctors” leams.

(4) Introduce fiscal incentives.

la fwenty 1o fifty years appropfiale child. adult. and cnvironmenal wain-
ing institutes should be estublished in all developed countrics and at least

30 emerging countries.
CAUTIONS

Because the kind of awareness we Lhink desirable appears 1o be more
evident in the developed countries, there is a danger that it will be imposed
on other countries, rather than allowed to become grafied into their cul-
(ures. Somchow provision must be made for indigenous cultures Lo evolve
in ways appropriaie to a marc industralized society, il that is their wish, or,
in cerlain rare cases (Amerindians in Brazil, Kalahari Bushmen), o be
cnabled to pursue their own ways of life in urcas protecied from this de-
velopment.

There is also the evident danger that becausc Europe and America
achieved industrialization and development first, European and Amcericun
lifestyles may become regurded as morc advanced than those ol other
countrics. Peoples need 1o feel that their own culures are just as valid,
and to know Lthat development in Lurope certainly, and America possibly,
grew out ol an existing culture, somc of which was adapicd. some dis-
carded, und some preserved. The different qualities of life in various Euro-
pean countrics derive partly from the preservation of different aspects of
these preceding cultures. This survival of cultural jdentity need not be con-
lused with ageressive nationalism, but is something valuable which main
tains the diversity and thus propensity for survival of mankind.

It is important zlso 1o avoid the raising of aspirations beyond the possi
bility of fulfillment, as, for instance, hus happened in some countrics whicl
have trained graduates in skills more appropriale 1o developed coungries
(L is also necessary ta stamp out the notion that development/improvemen
necessarily means repeating the consumption pattern and life styles ¢
America and Western Europe, and to presenve behiel in the desirability <
independence and scll-sufliciency.

There is implicit danger too, in the potential “hall-life” of formal educs
tion, which has been geuing progressively shorier. Formal education mu
include the transmission of concepts and attitudes which will allow sel
education by experience 10 continue throughout {ile, and in addition oppo
tunitics for additional formal cducation in later life should be made ava
able as widely as possible.



DEVELOPMENT IN ELECTRONIC TECHNOLOGY OVER
THE NEXT TEN YEARS RELEVANT TO THE
SPREAD OF KNOWLEDGE*

James Martin

{BM Systents Research Institute
New York, New York 10047

fnternational Channels: Satcllites of larger capacity than today’s at similar
cost. Substantial drop in cost of carth stations. Very inexpensive receive-
only antennas,

Long Distance Nativnal Channels: Maximum capacity of trunk:

1972: 32,000 voice channels;

1974: 108,000 voice channels (L5 carrier);

1978: 240,000 voice channels (waveguide);

1980's: more than | million voice channels.

Any type of information can be sent over these channels {data, facsimile,
image, TV, ct cetera).

Wire City Facilities: Rapid spread of cable TV, Increasing numbers of TV
channels into the home. Two-way cable TV. Development of optical
fiber cables vasily increasing wired city capabilities.

Computers: Filth generation of computers oriented toward interactive use
with mass storage and teleccommunications. Pocket computers.

Man-Machine Dialogue: Development of more natural and powerful lacil-
ities for dialogue with machincs via teleccommunication links. Growth
of a new culture of man-machine interaction lor learning and problem
solving.

Data Banks: Dircclly accessible storage sizes rising from 10 billion bits to
10 trillion bits and higher,

Computer Networks: Large numbers of different types of computing and
storage facilities linked nationally and internationally permitting con-
versational interaction.

Broadcasting: Techniques such as cable TV and British CEEFAX permit
interactive television. lmmense potentialities of broadcasting media
likely not to be achieved owing Lo institurional constraints.

Libraries: Computerized libraries with capabilities (or aulomatic searching
and browsing from telecommunication-connected display screens,

Facsimile Networks: Fast transmission ol documents via communication
networks.

* Addendum 1o Group Report 4.
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VIOLENCE*

Lawrence Zclic Freedman

Psychiatric Research Unit
Instittite of Social and Behavioral Pathology
The University of Chicago
Chicago, Illinots 60637

An inventory of scientific knowledge concerning violence which con-
tributes o public policy must acknowledpe and transcend confusions of
definition, contradictions of history, and ambiguitics of lower animal homol-
ogies and of primitive man's analogics.*® %

The science of violence can be applicd to public policy only through
impinging on law and the relationship of iniernal and international violence
on war and the stages of civilization. It must range from aggressive drives to
the techniques of violence; it must draw upon psychology, physiology, and
psychiatry as well as upon the sactal and behavioral sciences.

The litcrature concerning rage, aggression, violence, assassination, lerror,
guerilla warfare, rebellion, revolulion, and war reveals rcmarkable diversity
of opinion. Some authorities assert that we arc genetically predestined to
violence; others, equally eminent, scc men as peaceable lambs whose herds
must be disbanded and rcorganized and whose shepherds, if they are to
cease butting each other, must be rcplaced.™ ¥ In between arc scientists
whose theories and observations coordinate the phylogeneticaily predispos-
ing and the ontogenctically reinforcing, achieving a synthesis of both.!%- 17

In the past [2-month period, approximatcly 600 articles were written
and published in scientific journals on the subject of aggression. Conflict
resolution, legal, exhortatory articles on war, tcrrorism, assassination, and
personal violencc increasc this literature by the thousands (sce References).
However, this explosion of rhetoric concerning this most violent of man’s
preoccupations attests to an extraordinarily rapid expansion of interest, aot
new information. When one-quarter century ago 1 began my study of aggres-
sion and violence, all the literaturc available published within the previous
decade was less than | percent of these figures, but they contained nearly
as much information.'® Over 25 years, 25 million deaths and 25 wars later,
we arc scarcely more informed concerning these matters than we were at the
close of World War IL. I have decided, therefore, 10 append a generous bib-
liography of this outpouring but to confine this essay to the rcsearch and
clinical experience which has come to me at first hand.

On the cover of Life for January 1950, was the picture of a smiling
mother holding an infant. “Childbirth Without Fear” was the caption. Dunng
her pregnancy she had learned to cxercise her body, she had practiced the
procedures of childbirth, had discussed the gestation with her husband and
with similar couples, and had spent the hours of parturient Jabor her

* Addendum to Group Report 4.
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husband’s company. She delivered her child without showing fecar, without
screaming rage or threatening violence. She was conscious and happy.?-3
For the first time in an American hospital, pregnant women were not
trcated like sick robots, patronized through their pain, tolerated or silenced
with drugs when their anxiety yiclded to rage or through anger gave way
to pain as they protested the fearful ordeal of Eve. This mother suckled and
caressed her child as soon as it was born instead of hours later after both had
recovered from the anesthesized surgical intervention—modern obstetrics.?
Yet for that newborn child, as for the millions of newly born every year
on this planet, birth was a painful, twisting passage of the large skull (grown
to accommodate an enormous brain) through a tight and bony pelvis. From
this first separation, this sudden extrusion from a warm, dark sea of amnioctic
fluid to the cold, bright amphitheater of gasping for air, issuing its bellow of
rage which evoked the satisfied sigh of misunderstanding relief from the
bystanders. That child would be 25 years old now. As a girl we can gucss
that she has becn spared most of the group violence of this quarter century.
But the violence of her arrival, her traumatic separation, and her first
socially adaptive howl—and our obliviousness to that primal trauma-—still
affects her in ways she does not know, and we can only suspect.®
So fascinated was I, as a young psychiatrist, by this biologically primitive,
phylogenctically imposed, psychologically fundamental experience of child-
birth, that I began a study of phylogencsis, borrowing from the archeologists,
the palcontologists, the ethologists and through participation in the research
of the comparative psychologists!s while training myself as a psychoanalyst.!4
For man the accidents of fate, love, class, geography, and climate
assembled his unique genctic matrix. His prolonged gestation, his incapacity
after birth to survive without adult care for one quarter of his life spanf
requiring the physical and affectionate care of adults, at first fernale {usually
aided by a male), who fed him and created the micro world which he saw,
heard, felt, suffered, enjoyed, imitated and rebelled against, to form for him
the human macro world into which he cmerged. During that prolonged
period of profound dependence, the deepest of human emotions, both love
and hate, necessarily became focussed upon those first representatives of his
speeies. He learned love when they soothed, nurtured, and loved him. He
learncd fear, pain, and hate when they deprived, frustrated, or punished him.
From that early experience of separations he discovered that isolation from
other humans was the most painful of cxperiences and that there was no
greater pleasure than that gained through the acceptance by significant
others. Always after was the underlying fear of abandonment, of loncliness,
of not behaving properly. Appropriate acts could be defined only in terms of
acceptance or rejection, of similarity or of differcnce.
Intrigued by the implications of this age-old, but freshly won knowledge,
I made controlled experiments in cooperation with my colleague, Rosvold.
We studied anxious, aggressive, and sexual behavior in the Rhesus Macaque,

1 Sce Bolk (and olbers) on human developmental retardation.
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an infrahuman primate.} We observed (as ethologists were already reporting
from observations of animal behavior in more natural scitings) the extraor-
dinary complexity of the approach-avoidance dynamics and of their relation-
ships, of Lbe tantalizing rituals by which animals of dificrent sexes and of the
same scx experimentally, tematively develop ritsals preliminary to sexual
intimacy, to aggressive attack, to anxious retreat, or Lo grooming succorance.
We saw how intcrmingled behaviorally were the first intimations of the rela-
tionships by altering the androgenic state of the female and the testosterone
titre of the male. We discovered the crucial role played by the biochemical
brew of the animal (as well as his nervous and muscular system), of his
capacity lo succor, to relaie sexually, to attack, 1o retreat, or to tremble in
{right.'”

At the same time, as I studied I underwent myself the experience of
psychoanalysis through which I learncd of the primacy of early experience,
of the complexity of human fecling, of the tenlativencss of human relation-
ships, of the primitiveness of human feeling, ol the gripping and sometimes
overpowering grasp of the need Lo be well-regarded, to regard oneself with
some cstecm and with some affection, and of the cnormous reward ex-
perienced when one was assured that others cared for him, that one cared
for others, thal there was a group of which one was a parl, and that by
dcfinition there were other groups from which your own group membership
itself separated you. And one sensed, if one did not know, lha_[ identification
with a group and its csleem and acceptance of you, was psychically a matter
of lifc or death, of seif-love or sclf-halc and might become biologically, as
well, a matter of survival. -

I studied, along with my colleagues, the role that one’s social class played,
how one’s economic,’ and social status affected the crucial group role.: ?
I observed the role of the media' in transmitting these attitudes, and the
role of religion in reinforcing them. We have learned how language and
vocation affecl the social position assigned. ) )

I had just been a medical officer in the United States Navy during Wor!d
War II, assigned to carc for sailors and marines who werc imprisoned in
Amcrican barracks, as well as German prisoners of war who were being held
in adjoining barracks. Thus T saw, c]inicu]ly_, thc Nazi cnemy as mentally
ill patients. I found myself so preoccupicd with 1h(_: human sulfering of the
“encmy” that the stereotype of the genocidal Nazi never once entered my
mind. o ) )

During the time which I spent as the psychiatrist to prisoncrs in my own
military service I was struck with how various forms of phys_lca! illness, as
well as mental illness had extraordinarily different rates of incidence an_d
prevalence among men from significantly different bac!:gromds. Their
personalitics preceded their illness and cxplained those differences. 1 was

M rork Zuck anin E nd, Carpenter and. laler, Harlow in lh_c
Uni‘ltisjestlzfe:.o\:h: ra{;gr?n{::::ltgpgg nll:?s tl?]%ll‘l:‘l]:lldwhicl? in some significant respecls is

capable of analogous and homologous forms of behavior (and, queslionably, fecling)
as that experienced by the human animal.
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struck with the observations that among our men the horror of difference
wiLhin our own group cxceeded the intensity of the rejeclion of the captured
enemy. For example, the prevalent altitude toward the sexually devianl
person from our army, who was a fellow in arms, was far greater than the
rejection meted out against the foretgn “cnemy.”

Peace declared, 1 joined the faculties of the Medical School and the Law
School of Yale University and studied the violent offender from both per-
spectives,®1- "% % He was found to be significantly diflerent in origin and
personality from the sexual and acquisitive offcnder.?3. 6. 3%

In 1963, the President of the United States, John F. Kennedy, was as-
sassinated. 1 tried lo understand the assassin as a critical variant of the
violent attacker whom I hitherto had seen only as an expression of the most
intimate form of destructive interaction between anonymous figures. 1 was
struck with the extraordinary recognition that in his confrontation between
the anonymous figure of the assassin, who came from out of “nowhere™ to
inflict a icthal blow upon thc most honored leader in the world’s most
powerful nation I was sceing the same elements of intimacy, of love, of
hate, of distortion, which in the assaulter’s perspective was similar to the
attacker whose victim shared his obscurily. Each was found to be stmilar in
early background, the qualities of his mothering, and the absence or dis-
tortions of his fathering. The social and psychic mechanisms by which that
assassin was deprived of seli-estecm, of self-love, of self-approbation, of
identification with an existent group which approved of him, and of which
he could reciprocally approve, were very similap 10-33. 26-20. 4%

I thought that I rccognized in this encounter between the insignificant,
often despised and marginal of men, and his ¢xtraordinary assault upon the
most cclebrated, heroic, and rewarded of men (the reverberations of which
affected that encounter among other men) the ultimate in human encounters.
In a sense this was as inevitable, as significant, as incxplicable, as cxistential,
and as transcendent as that carlier experience which cach had shared, the
initial cruel, anxious scparation from the mother and the encounter with
the threatening and molding world. I further developed that understanding
later when as Psychiatric Consultant (o the National Commission on the
Causcs and Prevention of Violence which was appointed immediately after
the assassination of the brother of John Kennedy, Scnator Rebert Ken-
ncdy_ﬂ{i-ﬂ!)

Finally, there were studies of mass killers, a man called Zodia¢,™ a man
called Speck, a man called Whitman, men who apparently mindlessly killed
many persons from their own country, but not from their own group, and
the ghastly mass killings by our soldiers, as what happened at Mai Lai,**
when this country was at war with another country.

For the past 10 years, T have observed the structure and development
of an inner-city gang, a pang which in its outward [orm deliberately and
with remarkable success emulated, in its titles, in its structure, in its status,
the institution of the state. It defended and it defined its territory with power
and trickery and skill and persuasion. Its leaders had governmental titles.!2
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It extended its territory by attacks, by subordinating the leaders of the
¢nemy, by coopting their loyally, and by adapuing successively to the
emergence of the Civil Rights Movement, of the nationalist movements
among previously oppressed minority groups, of polilical militancy, of
economic opportunity.™ 1 saw, as one of the mechanisms, the terrorization
of the young, the icrrorization of the enemy, and the terrorization of the
cnemy’s leaders.

During this past ycar we have seen the emergence of terror as an inter-
national phenomenon, inspired nominally by traditional nationalism, by
political ideals, by political preferences, by a sense that the rights that had
been suffered could be set aright by the powers against the force of the
governing powers only through the use of tercor or guerilla warfare and,
finally, perhaps through rebellion and revolution.#-12

In all these seemingly disparate sets of observations, I had discovered re-
markable similarities. Genetically inherited, developmentally lcarned, in-
wardly cxpericnced. outwardly manifesied, they for genecrations, cons,
millennia, have led groups of men 1o war on other groups of men.

From the biologically imposed dependence upon crucial others, each
learncd pathos, anxiety, the dangers of loneliness. Within each was seared
the penalitics of difference, and the hope of rewards for belonging to a
group. Each needed Lo be loved by and 1o love a le‘admg figure. Without
these bonds there was a feeling of being hated, despised and, worst, over-
looked. With this comes the need for the love, the esteem and the companion-
ship which permits one to esteem and Lo accept onesell. _

Violence, the complex and sometimes cunning maneuvers by which the
insulted and the injured may strike out, may break ihat hated mirror in
which they sec their own distoried visages. By assault they destroy the
image of disintercst and disdain reflected in the eyes of the other, the
stranger.

Bul what, we ask, distinguishes the violent man who destroys another
obscurc figurc of hate and love or one who choos'es to destroy a vastly
powerful and cclebrated political figure? The answer s a complex process qf
politicization through which the sensc of failurc is overcome by ascribing it
to the social and the political sysiem of which one is an outcast, a _hated and
hating shared. But if these Loo bricl summaries describe lhE: assassin anfi the
terrorist, what do these have in common with the tens of millions of ord.mary
citizens who at a command of a leader will, as soldicrs, fight the cnemies of
their country and risk their lives and who return 10 obscurity, to gentility,
1o courtesy, to manncred existence. .

The answer is al once terrifying and, for those who seek peace, edifying.
Tt is an unhappy reflection that ordinary men will killl on comn_‘land l:wthoul.
exccssive pain Lo themselves, that in this sense they, like assassins W 3!11 we
may [car or despise, are made of the samc stuff. Conrad found the ordinari-
ness of the terrorist more terrifying than his murderous disposition.

I have labeled this field of study, to which 1 have devoted a large part of
my professional life, the study of polistaraxia. the study of upsetters of the
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community. That word has two parts: polis, the nation state, and taraxia,
the upsetters. It is a dynamic and ever present tension. But if we know that
the conditions exist whereby the human animal, whether by distortions
within his group or because of conflicts between his group and others, has
the propensity to become a killer, we know as well thar the vast, powerful,

overwhelming and persistent preference is to remain an accepled member
of the polis.

Our research policy, like our diplomatic policy, as we approach the end
of this century must be to ascertain with greater precision, and to creare
with vastly increased efficicncy the conditions under which the great masses

of humans who inhabit this planet live out their lives as fulfilled members
of a planetary polis. 1
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EDUCATION OF CHILDREN FOR ENVIRONMENTAL
AND “SOCIAL” AWARENESS*

Ralph W._ Tyler

Cemter for Advanced Study fn the Behavioral Sciences
Stanford, California 94305

One cannot overlook the importance of the early childhood years in
developing human beings who can respond appropriately to information
about world problems. Individual hicrarchies of motives, the wide varia-
tions among individuals in the length of time they will postpone immediate
gratifications for more distant rewards, and individual differences in per-
ceptions of complex phenomena and in focus of attention are influenced
markedly by carly childhood experiences, much of it in the form of con-
ditioned learning. One may suggest, thercfore, some carly experiences that
can he provided for children to help them develop the capabilities (or deal-
ing with information,

One of the first objeclives is to develop confidence in the child that
he can explore new places and new behavior without losing the love and
nurture of his parents and other tcachers. Modern man must be able 1o
explore his environment, investigate new ideas, and gain wider experience
with men of different backgrounds. This requires confidence rather than
fear and sensitivity o positive and negative aspects of new experience to
which he can respond, rather than behavior guided by tradition. With
young children, avenues for exploration necd to be opened up in a way
that furnishes new experience where the child must cope with some dis-
agreeable features as well as enjoy the pleasant ones. As the range and
difficulty of the places he explores are increased, he learns to approach
new experiences with confidence and to be guided by his own observations
and interpretations rather than to accept traditional attitudes without ques-
tion. This kind of early cducation is very important for the development
of a genuine world community.

A second cmphasis is in developing faith or confidence in the capacity of
each peneration of men to solve their problems rather than to place this
faith in the answers that have been given in the past. To develop this the
child needs to have many examples within his observation and participa-
tion that show the world as something men are always learning more about
—mot one in which everything is known. He necds to see people at work
on the analysis and solving of problems rather than waiting for someone
to tell them what to do. He needs to discover that knowledge is made by
men and is growing and changing as man finds out new things from his
experience, Education for contemporary man is not finding ready-made
answers from books but learning how to inquire, how to formulate ideas

* Addendum to Group Report 4.
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and test them, and how to use his intelligence in understanding the world
and himself and in solving his problems.

The development of faith and confidence in our own human intelligence
confllicts with faith in tribal gods and beliefs in the teachings of traditjon.
They give children a conception of a fixed world of wise men who know
all the-answers, thus failing to emphasize the necessity for worldwide co-
operation in working out new ways of dealing constructively with world
problems,

Fortunately, curiosity is characteristic of children, and their drive to find
out and explain things can be a powerful motive for carrying on inquiry
and finding that they themselves can develop beller and better explanations
as they approach problems [rom diflerent perspectives and increase their
own experiences with the phenomena about which Lhey are curious., The
positive reinforcement of children’s cflorls to understand, combined with
guitdance in ways ol learning, can contribute strongly to building this faith
in human intelligence.

A third focus for early education is on the interpretation and enjoyment
of human relationships. Most children are negalively conditioned so that
they expect and seek a very few elements tn their relations with other hu-
man beings. They do, of course, learn to expect lrom parents and [riends
help in gratifying physical needs and opportunitics (o participate with
limited roles in social life. However, on Lhe negalive side, they expect ag-
gression, rebufls, or aloofness from most of the others with whom they
come in contact. By the time they are young aduls, their social relation-
ships are greatly circumscribed both in the variety of people with whom
they have meuningfui relations and in the range af human interaction in
which they participate, Along with exploring the wider world, children
need to be positively conditioned o seek out new persons [rom different
backgrounds and 1o be involved in an increasingly wider range of relution-
ships. A world socicty requires cilizens who participate with others in a
wide range of situations, not becausc they feel it a duty bur because they
find sarisfaction in a commeon life shared with others throughout the world.
To appreciate a multiculiured and muliivalucd society, children need to
have cxperiences with persons who come rom other backgrounds and
whosc hierarchies of valucs are different. They need help in playing various
roles in their relations with others, they need help in understanding other
customs and practices, other beliefs, and values, and they need o see parents,
Jriends, and other teachers enjoying interactions with others without losing
their own idenlities in these experiences,

The purposc of early education in the area of human relationships is not
to give children the beliel that the people of other groups and nations are
madel angels wholly to be loved but rather 1o help them perceive as accu-
rately as they can what humun beings from many backgrounds are like.
They have strengths and weaknesses and characteristics 10 be admired and
others to be deplored. Most are interesting and {ricndly and can be helpful,
However, they are not all alike, and in their variety, they have to be under-
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stood as individuals, not as stercotypes. Realism regarding men and women
from different parts of the world is essential in establishing a workable
world order. Early exploration of human relationships is the base on swhich
realism can develop.

The above is a condensed suggestion regarding the program of education

for children who can become audiences able to use information appropri-
ately. To build on this education lor youth requires redirection. A¢ present
the schools in all nations lack authenlic materials regarding the dcve[op:
ment of human society. Most of them are either grossly distorted myths
or a narrow sclection of the field of study based on ethnocentric perspec-
tives or limited notions abowt the important areas of man’s achievements.
Furthcrmore, maost of such material fails 10 involve the student in seeking
to understand man's condition, his aspirations, his strivings, and his achieve-
ments. It eaves hiny untouched without tearring anything significant.
_ The cxchange of students on a massive scale is likely to have a positive
influence in developing world citizens, burt the relatively bricf time that a
student spends abroad has, in the past, been largely occupied in activitics
entailing limited cooperation.

Tnstcad of the usual exchange program, a more promising option is a
carr_:t'ully designed work-study program in which students from various
nations serve together on lask forces responsible for achieving a goal rec-
ognized as important by all.

In order to gain wide endorsement of such experimental programs,
opinion leaders, Leachers, organizations, editors, and TV-radic producers
will need to be kept informed of the purpose and progress of the experi-
ments.

PRIORITIES FOR IMPROVING THE WORLD STRUCTURE
OF PUBLIC ORDER: GROUP REPORT 5

Myers S. McDougal,* Jan Schneider, T Walter lsard, Karl Deutsch, Robert
Triffin, Richard H. Nolte, Michael Reisman, Sir George Catlin,
and Peter S. Thacher

We commence with the fact of global community; the level of interchange
and interdependence has reached the point where decisions taken in any
part of the world have impact on all other parts. The maintenance of such
a varicgated and interdependent community requires a degree of organiza-
tion and inclusive competence which will require revision of the archaic
notion of state sovereignly and new struclures.

The most basic decisions of any community are the “constilutional”
deccisions, those which cstablish and maintain the structure of the com-
munity’s decision-making process itself. From Lhe perspective of the scien-
tific observer, the preferred constitutive decision process of any community
is one which strengthens that eommunily and maintains or improves its
ecological and social environment, realizes the common intercsts of its
members, and (ulfills a variety of procedural demands. There have been
few instances in the history of our species when men and women of rational
and humane vision have had the power to cenvene a constitutional congress
and to reorganize Lhe constitutional process of their community in accord
with common interests. This eventuality is as untikely now as before, But
this does not make an exercise in normative formulation [utile. Every cur-
rent choice with global ramifications has, perfloree, constitutional impacts;
its wisdom can be cvaluated in terms of its contribution to an improved
structure of world decisien. Hence the urility of a group of schelars con-
sidering the recommending world constitulive policy.

At the most general level, we would recommend that the world constitu-
tive process produce decistons rationally desigred to realize the common
interests of mankind. More specifically, the process should

—provide for Lhe widest possible participation, with restrictions only on
grounds of incapacity or irresponsibiliry.

—assure thar decisions are rzken from perspectives of common rather
than special interest.

—assure wide access to organized as well as unorganized arenas, with an
appropriate balance majntained berween regional and centralized decision-
making.

—mobilizc authority and ¢flective power in a quantity sufficient to make
constitutive decisions effective.

—encourage persuasive rather than coercive techniques for decision-
making, but develop an institutional adequacy flor cocrcion when world
common intercsis require it.

* Chairperson.
T Rapporleur.
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Given the dispersion of power in the world and the extraordinary range
of institutional phenomena, it would be fatuous to reccommend onc particu-
lar institutional arrangement over others. Institutional arrangemenis from
the rich archives of human cxperience and the novel arrangements yet to
come must be shaped in varying contexis with due account lor power real-
ities 5o as best to realize policy. In every context, however, the arraungements
should be tooled to adequately perform the following [unctions:

—provide an adequate, accurate and timely flow of intelligence 1o de-
cision-makers and appraisers, depicting a wide range of options and the
costs and benefits in terms of all values consequent on cach.

—ullow lor democratic and vigorous promotion by officials, non-officials
and functional groups of policy aliernatives.

—establish procedures utilizing the institutions of the United Nations
and the network of specialized agencies (or Lhe prescription as law of those
policies which enhance the minimum and optimum public order require-
ments of the world communilty.

—allow and reward the timely invocation of decision-making when there
is an apparent deviation [rom prescriptions.

—utilize the existing agencies ol world government to secure fair and
cflcctive application of law o behavior which has been authoritatively
deemed to violate prescriptions, including the applications of sanctions
aimed not at punishment, but above all at the restoration of public order,

—terminate those prescriptions which are no longer consonant with
community nceds with compensatory schemes where appropriate.

—muaintain an ongoing appraisal by officials and non-officials of the
apgregate performance of Lhe constitutive process in realizing the goals of
the world community.

A number of specific recommendations are put forward n this context.
We urge the members of the United Nations in their forthcoming conference
on the luwure of the oceans of the world to corfirm the status of the oceans
as an inclusive resopurce, subject first and foremost o international com-
pectence, Second we reallirm the proposal that individual uses of the ocean
be licensed by an international agency, the proceeds dirccted to public
international purposes including development.

PRIORITIES FOR PUBLIC ORDER OF THE ENVIRONMENT*

Myres S. McDougal and Jan Schneider

Yale Law Schoof
Yale Universiry
New Havan, Connecticit 08520

By the environment we refer to the whole comprehensive ecosystem of
man’s larger earth-spacc community. It is the more specific ccological
unities or intcrdependences of this comprehensive ecosystem which make
it a single shareable, and nccessarily shared, resource. What is truc about
interdependences in the enjoyment of the atmosphere, the oceans, the air
space and outerspace, drainage basins, and land musses when considered
separately is equally true of the indivisible whole which they comprise.

From the standpoint of an observer, identifying with the whole of man-
kind rather than with some single parochial community, we can see Lhat
the peoples of the world share certain commeon intercsts in the protection
and appropriately conserving use of their most comprehensive cnvironment.
These common interests arc both inclusive and exclusive, The exclusive
interests of peoples in the protection and conscrvation of the envirenment
extend, beyond the mere sum of their interests in all the great component
sharable resources, (o the healthy functioning of the earth-space environ-
ment as a whole, including even the exclusively controlled land masses.
The exclusive interests of particular communities relate to the healthy func-
tioning of their own internal social processes, uffected as Lhey arc by the
larger ecosystem.

A principal task of global decision process, including both transnational
and national processes, is to protect and accommodate these inclusive and
exclusive interests ol peoples and Lo reject all claims of special interests
that are destructive of common interests. In an interdependent global social
process, people apply institulions to resources or the production of valucs.

By *‘priorities” we understand reference to perspectives about commaon
interests. In rational conception, prioritics musr, accordingly, refer both Lo
intensitics in demunded values and 1o expectations about alternative de-
cision processes whiclt can be made to secure such values, Since every value
and the decision processes by which it is secured are interdependent with
all other values and the decision processes by which they are sccured, any
estimate of priorities nmust be Lentative and instrumental within particular
contexts. The important perspective must be a demand to grapple with the
*'big. blooming, buzzing confusion” about us at any point at which it can
be made manageable.

It is increasingly recognized today that there arc environmental dimen-
sions, just as there are human rights dimensions, in all the authoritative
decisions that are taken in all our communities, from local Lo global. The

* Addendum to Group Reporl 5.
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most urgent task confronting observers concerned with improving the
public order of the environment is, accordingly, that of bringing a more
realistic and comprchensive intelligence about the environment to bear
upen the making of all these decisions,

In the context of the contemporary spoliation and exhaustion of re-
sources, accelerating population growth, and increasing technological po-
tentialities for destruction, the merc infusion of a more relevant intclligence
about the environment into routine decision is not, however, enough (o
ctarify and secure the common interests of peoples. If mere survival, much
less optimum order, is to be secured, more positive and dynamic programs
must be shaped lor the better protection and more advantageous use of
the whole ecarth-space environment in all its components: atmosphere,
oceans, air space, outer space, polar arcas, drainage basins, and land masses.

For provisional identification of some potential priorities, we make
systemalic reference both to certain features of the process by which peoples
enjoy their environment and to varying phases of the processes of authori-
tive decision by which they scck to secure this enjoyment.

PRIORITIES IN MANAGING USE OF THE ENVIRONMENT

Allocation of Resources

The atmosphere, the climate and weather, the oceans, the air space and
ouler space, and the various international rivers, seas, and waterways
should, because of their importance to all, be maintained as shared re-
sources under inclusive competence, as free as possible of exclusive com-
petence or dominance. In particular, at the upcoming Conference on the
law of ihe sea every cflort should be made 1o reject all monopolistic claims
over resources that have lustorically been shared.

Regulation of Enjoyment

Resources Inclusively Enjoyed

The emerging customary norm that every community is responsible to
#ll others individually and collectively for injurious use of the great share-
able resources that comprise the environment should be communicated
und ceremonialized in all possible media, The prohibitions of the 1963
Test Ban Treaty should, thus, be recognized as extending customary ex-
pectations to all participants, even non-signatories.

Resaurces Exclusively Enjoyed

As an implementation of accepted norms imposing responsibility upon
states for exclusive resources such as atmosphere and marine pollution,
disposal of atomic wastes, supersonic flight and so on, states and the sen-
eral community should design measures lor the prevention and deterrence
of such activities and for rehubilitation and reconstruction. The recent
Convention for the Prevention of Maine Pollution from Luand-Based
Sources should be expanded to include airborne sources and extcnded 1o
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protect the oceans and seas as a whole. The time is also ripe for multilateral
weather and climaic modification agreements.

Facilitating Productive and Harmonious Enjoyment

Resounrces fnclusively Enjoyed

Viable organized regimes for high scus fAsheries and for exploitation of
seabed resources—with a minimum of interference with the other inclusive
uses of trunsportation, communication, and scientific inquiry—are urgently
required,

Resonrees Exclusively Enjoyed

The most immediate need is for adequate supply of information and full
recognition ol the duly te consult with other slates concerning aclivities
likely to aflect them, Beyond this, technical data and other relevant in-
formation should also be supplied to some centralized international body,
logically the [nternational Referral Service (IRS) 1o be established by UNEP
in regard to propased means of enjoyment of exclusive resources which
affect the regime for the common enjoyment of inclusive resources.

Plunning und Development

Resonrces Inclusively Enjoyed

The most urgent need is for overall organizaional arrangements to
integrate inwetligence, planning, and promotional aclivities with respect to
all the varying components and features of earth-space environment, The
Governing Council of UNEP 1s, Lo some extent, charged wilh these func-
tions, but it has not been endowed with the capabilities for Lheir continuous
performance.

Resources Exclusively Enjoyed

Comprehensive planning and development is needed in all countries at
all levels—-lrom local, 10 mctropolitan, 1o drainage basins, to larger and
ultimately national and transnational levels. Many countrics already have
environmental agencies or ministries [or oversecing and managing the re-
sources they enjoy exclusively, and the status and performance of these
bodies should be improved. Whalcver the institutional architccture, Lhe
[unclion of planning and development needs to be provided by govern-
ments with respect to all environmental variables, Cooperative planning,
for exclusive resources—as is iltustrated by the Conference-Exposilion on
Human Settlements—is useful, but it 13 also essential that responsibility
be delegated to and assumed by continuing organizations which can im-
plement the policies by actually carrying out the planned development.

It is, for example, importaat to make the concept ol the working en-
vironment an integral part of the generat human environment. By extending
the concept of the working environment to include all aspects of the work
situation, both inside and outside the workplace, ILO activities in this



258 Annals New York Academy of Sciences

field may become relevant to global environment problems, The ¢ntire
problem of relationship of cnvironmental prolection and development
implics many cmployment aspeets, for which policy rccommendations
must be devised. Environmental policies with significunt employment
eflcets include the management of natural resources and human settle-
ments, i.e., the distribution of popularions between rural and urban settle-
ments in relation to the employment opportunities und the quality of life.

People in Relation to Resotirces

The laws of states concerning nationality and the movement of peoples
require drastic revision teward the lreedom of choice of individuals and a
more rational relation of peoples to resources. It is overwhkelmingly im-
portant that the general community devise incentives compalible with the
values of human dignity to decelerate the growth in numbers of peaple.

PRIORITIES IN MANAGEMENT OF THE WORLD CONSTITUTIVE PROCESS

Intelligence

Al the present time there is no global, little regional, and inadequate
national planning for the long-term luture. In implementation of the plan-
ning and development tasks already indicated, “Earthwatch" or some
equivalent should be expanded into a comprehensive environmental in-
telligence funciion for the entire earth-space community. Appropriate
ancillary institutions should be created at every community level, and these
should be given the facilities and access necessary to full and effective per-
formance,

Promotion

The promotien lunction might be more explicitly located in the struc-
tures ol international governmental organization, and emphasis might be
placed upon specially organtzed public interest groups backed by charitable
foundations, Scientists, socixl scicntists, lawyers, and others must become
concerned advocates and mobilize support among effective elites for appro-
priate environmental policies. Every channel, both public and private,
should be cmiploycd to tuke advantage of the immense potentialities of
conlemporary mass communication,

Prescription

Greater use should be made of the United Nations General Assembly,
ol delegations ol competence to appropriate specialized and regional
agencies, and of procedures comparable Lo those employed by the ILO in
the clarification and promulgation of the urgently required prescriplions
for the environment. W¢ recommend, further, that some expert body com-
parable to the Inwrnational Law Commission be cstablished to engage in
the continuous clarification and recommendation of prescriptions appro-
priate for all community levels. The tremendous importance of the ex-
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pectations about lawfulness created by habitual, cooperative activity might
also be more expiicitly recognized.

Invecation

States might become more willing to represent public interest groups and
environmental causes, nongovernmental groups and individuals might be
given increasing access to transnational arenas of authority, and special
ombudsman or eguivalent might be made competent to delend inclusive
interests.

Application

Facilities and procedures of the International Court of Justice could be
improved, and other methods of dispute settlement (negotiation, pood
offices, mediation, conciliation, arbitration, and administration) could
be tailored more readily to give greater effect to environmental consider-
ations in the rendering of decisions,

In a relatively decentralized world, the role of the natien-state in the
application of inclusive standards would appear inescapable.

Termination

Procedures comparable to those employed in prescription might be em-
ployed 1o ameliorate the special costs of environmental protection for
particular states, such as states in process of modernization.

Appraisal

The institutions employed for the intelligence lunction might be adapted
to more effective evaluation of how the whole process of authoritative
decision in relation to the environment is working. This is a function for
which private universities, foundations, and scholars have an especial
responsibility.

In a more particular specification of priorities, culting across what has
been recommended above, it was noted by Mr. Peter Thacher that at the
second sitting of the UNEP Governing Council (Nairobi, 11-22 March) it
was decided 1o select specific areas of concentration (identified priority
arcas, see report of first session) and had further specified the criteria for
the continuing process of selection of zreas of concentration.

Insofar as the Fund Programme is concerned, Lhat is to say, that par(
of the overall VA Environment Programme which draws support [rom the
Environment Fund, a number of specific proposals for [uture action were
approved, and allocations decided, under the following headings (which
are shown as an indication of thc scope and priorities of the program):

I. Priority subject areas

1. Human settlements, human health, habitat and well-being
1.1 Human settlements and habitat
1.2 Human hecalth and well-being
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2. Land, water and “desertification”
2.1 Ecosystems
2.2 Soils
2.3 Water
3. Trade, economics, technology, and transfer of technology
3.1 Trade and economics
3.2 Envirormentally sound technologies and their international
transfer
4. Oceans
4.1 Marine pollution
4.2 Conservation and protection of living aquatic resources
5. Conscrvation of nature, wildlife and genetic resources
5.1 Plants, animals, and endangered specics
5.2 Ecosystems, sites, and samples
5.3 Genetic resources
6. Energy
IT. Functional 1asks
1. Environmental assessment: Earthwatch
1.I Global environment monitoring system (GEMS)
1.2 International referral system (IRS)
2. Environmental management
2.1 Integrated planning and management methods
3. Supporting measures, information, education, training, and tech-
njcal assistance ,
3.1 Information
3.2 Education and training
3.3 Technical assistance
111, Future development of the programs
L. “Quter limits”
2. National disasters
3. Particular environmental problems of specific industries
4. Ecodevelopment
3. Development of the international law of the environment
6. Eutrophication
7. Comprehensive theory of comparative risk
Among other actions noted with interest wus the recommendation that
the United Nutions General Assembly establish a voluntary International
Hab_ltat and Human Settlements Foundation, with initial support from the
Ellnwronmt_?nt Fund, having as its primary purpose the strengthening of na-
tional cnvironmental programs relating to human scttlements particularly
in the developing countries, through the provision of seed capital and the
extension of the necessary technical and financial assistance to permit an
effective mobilization of domestic resources for human habitat and environ-
mental design and improvement of human scttlements.

IR 4

T

WORLD ORDER PRIORITIES*

Karl W. Deutsch

Departmemt of Gavernment
Harvard University
Cambridge, Massachusetis 02138

During this century, we have passed through three cycles of approaches
toward greater world community and of retreats from it. Between 1900
and 1913 the “one” world of that time was held together by market [orces,
the gold standard, international trade and finances, mass migrations, a com-
mon middle class subcuiture, and the contest of the nations for colonial
empire, power, and prestige. This world collapsed in the shambles of World
War 1 and the revolutions that followed it in many countries.

What lollowed was a world of many nations, increasing nationalizations,
restrictive labor and immigration policies, economic protectionism, and
with the coming of the great Depression, an array of currency controls,
trade quotas, and the like, all in the service of nationalistic striving for
state controls of economic life, However, this divided world collapsed once
more, in World War 11, and in the upheavals and regime changes that
followed it in many places.

After World War 11, it was tried once more to put the world together,
this time in considerable part through international agreements, institu-
tions, and organizations. Far beyond the pioneering but feeble efforts of
the old League of Nations, the new organizations—the United Nations,
the International Monetary Fund, the World Food and Agriculture Cr-
ganization, and many others, as well as an expanded array of private multi-
national corporations—helped governmems to coordinate their actions
more eflectively, There followed two decades of great economic prosperity,
widespread industrialization and urbanization, health improvements and
population growth, and large technological changes. Plans lor regional
integration in Europe, Latin Amecrica, and elsewhere seemed to promise
further progress toward “‘one world" once more.

This development stopped, or slowed down, critically, once again at
some time in the early 1960’s. The institutions, the ideas, and the political
practices and consensus of the late 1940°s and the 1950’s no longer were
adequate, so it seemed, to cope with the burden of the vastly enlarped trans-
actions, ccological and social problems, and political demands which gen-
crations of growth had generated. Once again, governments and people
have been turning to their national preoccupations, and once again they
have relegated world cooperation to sccond place.

We feel that we cannot afford another decade of negleet of world prob-
lems. The accumulated effect of these neglected problems may produce
catastrophies even larger than those ol the past. Most of the priorily con-

* Addendum to Group Report 5.
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2. Land, water and “desertification”
2.1 Ecosystems
2.2 Soils
2.3 Water
3. Trade, economics, technology, and transfer of technology
3.1 Trade and economics
3.2 Environmentally sound technologies and their international
transfer
4. QOceans
4.1 Marine pollution
4.2 Conservation and protection of living aguatic resources
3. Conservation of nature, wildlife and genetic resources
5.1 Plants, animals, and endangered specics
5.2 Ecosystems, sites, and samples
3.3 Genetic resources
6. Energy
I1. Functional tasks
I. Environmental assessment: Earthwatch
1.1 Global environment monitoring system (GEMS)
1.2 International referral system (IRS)
2. Environmental management
2.1 Integrated planning and management methods
3. Supporting measures, information, education, training, and tech-
nical assistance
3.1 Information
3.2 Education and training
3.3 Technical assistance
1II. Future development of the programs
1. “Outer limits”
2. National disasters
3. Partjcular cnvironmental problems of specific industries
4. Ecodevelopment
5. Development of the international law of the environment
6. Eutrophication
7. Comprehensive theory of comparative risk
Among other actions noted with intercst was the recommendation that
the United Nations General Assembly establish a voluniary International
Habitat and Human Settlements Foundation, with initial support lrom the
F?nvironment Fund, having as its primary purpose the strengthening of na-
tional environmental programs relating to human settlements particularly
in the developing countries, through the provision of seed capital and the
extension of the necessary technical and financial assistance to permit an
cflective mobilization of domestic resources for human habitat and environ-
mental design and improvement of human settlements.

WORLD ORDER PRIORITIES*

Karl W. Deutsch

Departmenr of Governument
Harvard University
Cambridge, Massachiisetrs 02138

During this century, we have passed through three cycles of approaches
toward greater world community and of retreats from it. Between 1900
and 1913 the “one” world of that time was held together by market [orces,
the gold standard, international trade and finances, mass migrations, a com-
mon middle class subculture, and the contest of the nations [or colonial
empire, power, and prestige. This world collapsed in the shambles of World
War 1 and the revolutions that followed it in many countries.

What followed was a world of many nations, increasing naticnalizations,
restrictive labor and immigration policies, economic protectionism, and
with the coming of the great Depression, an array ol currency controls,
trade guotas, and the like, all in the service of nationalistic striving for
state controls of economic life. However, this divided world collapsed once
more, in World War 11, and in the upheavals and regime changes that
followed it in many places.

After World War 11, it was tried once more te put the world together,
this time in considerable part through international agreements, instilu-
tions, and organizations. Far beyond the pioncering but [eeble efforts of
the old League of Nations, the new organizations—the United Nations,
the International Monetary Fund, the World Food and Agriculture Or-
ganization, and many others, as well as an expanded array of private multi-
national corporations—helped povernments 10 coordinate their actions
more eflectively. There followed two decades of great economic prosperity,
widespread industrialization and urbanization, health improvements and
population growth, and large technological changes. Plans for regional
integration in Europe, Latin America, and elsewhere seemed to promise
further progress toward ‘'one world” once more.

This development stopped, or slowed down, critically, once again at
some time in the early 1960’. The institutions, the ideas, and the political
practices and consensus ol the late 1940’s and the 1950's no longer were
adequate, so it seemed, to cope with the burden of the vastly enlarged trans-
actions, ecological and social problems, and political demands which gen-
erations of growth had gencrated. Once again, governments and people
have been wurning to their national preoccupations, and once again they
have relegated world cooperation to second place.

We fecl that we cannot aflord another decade of neglect of world prob-
lems. The accumulated effect of these neglected problems may produce
catastrophies even larger than those of the past. Most of the priority con-
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cerns we are going to discuss have been proposed before, most often singly
by some special group interested in this or that particular measure, Wha;_
had been missing has been the will to implement them and to do so Joindly
50 as (o gain the cflects of their interaction, which are essential if we are r_c;
cope with our cumulatively mounting dangers.

Among the matters requiring priority atiention are worldwide food
production and food storage against famines anywhere, the alleviation of
extreme poverty, the intcrpational reductions of armaments and arms
expenditures, the nonproliferation of nuclear weapons and weapons of mass
destruction, the identification and development of new sources of energy
Lthe slowing down of population growth, the conservation of nonrenewab[é
resourccs, the development of substitutes and of technigues of recycling
the substantial increase of research and development eflorts for these pur:
poses, and research on the conditions conducive to habit change and to the
more ready acceptance of innovalions and reform.

PUBLIC ORDER AND WORLD REGIONS*

Wualter Isard

Departmenes af Peace Science aud Regianal Science
University of Pennsylvania
Philadelphia, Pennsylvania 19174

The issues of social wellare, juslice, and preservation and enhancement
of the environment, as they pertain to world regions, are Mundamentally
questions of distribution and production—distribution of income, resources,
productive plant and equipment, infrastructure (including health and edu-
cational facilities), and opportunity 10 enjoy the environment.

For the purposc of this conference, it is useful to concentrate on the
problems of the environment, broadly conceived. Any approach to the
solution of environmental problems must begin with a recognition that
our present government and nongovernmental institutions are inadequate,
In order to sharpen our thinking on directions for improvement of the
world public order, we shall postulale, in fact, we consider absolurely
essential, a strong world unit directing and serving a system of world re-
gions. Such a world unit would either b a completely new institution or a
restructured United Nations which was greatly strengthened in power. In
particular, there are specific requirements for the viability of such a unit.
We are not in a positien to cnumerate all of these, but at the minimum,
these requirements should cover: (1) waxing power; (2) establishment of
reserve funds for designated welfare-development purposes; and (3) full
regulatory power and control of the seas,

Sir George Catlin has suggested that poverty, pollution, population, and
peace arc [undamental issues—as indeed they were at our Rome conference
some ycuars ago. These issues pose some of the basic trade-offs that must
be involved in the establishment of healihy and compatible policies for a
system of world regions. These Lrade-offs between world and regional goals
can be specifically posed by considering the general problem of environ-
mental management.

Some scholars might consider that the first step in devcloping policy
would be to look at the problem from a global standpoint. At this level,
we might ask, by how much should world economic development be limited
in order to improve the quality of the environment? A trade-ofl’ would
then be established between the material goods that enter into the Gross
World Product account and the quaiity of the world ¢nvironment, as mcas-
ured perhaps by the inverse of the level of pollution gencration,

Immediately we recognize that simply sciting limits on Lotal world emis-
sions is insufficient, Attention must also be focussed on Lhe distribution
of pollution in each region of the world, since population, resources, and
industry are by no means distributed evenly over space. Qur standards
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must thus explicitly set constraints on allowable pollution levels for each
region of the world, In setting these limits, we would need to consider the
diffierent industrial densities and mixes, the population distribution and the
resource scarcities ol each region.

Constrainls must be set not only on the pollution generation by region,
but also on the pollution concentration that comes to be resident in differ-
ent parts of the world, since diffusion processes often spread pollution
generated in one place to other parts of the world.

Establishing limits on the levels of pollution in each region of the world
will entail setting constraints on rates of industrial growth in each region,
maximum per capila consumption levels in each region, and even perhaps
population growth—constraints which are likely to create sharp conflicts
between nations and world regions,

Other questions that will have to be determined include: the extent of
the world unit’s income redistribution powers and/or taxing powers; the
extent of its involvement in social welfare programs; and the extent of its
involvement in regional development programs,

In addition to all of these issues, there is another question which con-
cerns the extent of the decentralization ol environmental management,
This comes up most forcelully when we recognize that there are common
preblems that are associated with common ecological systems, whaiever
the geographical location of the nations involved. For example, the arid
regions have common ccosystems, and thus common problems; they form
a natural basis for regionalization or decentralization of policy. In other
cases, environmental regulation will need to be organized around geo-
graphically contiguous regions, as in the example of the nations surround-
ing the Baltic Sea. Obviously, the existence of common problems does not
preclude the possibility of a diversity of solutions for the several regions.

In still other cases, as with mercury pollution, for example, regnlation
will have to take place at the world level, since the externalities go beyond
regional boundaries.

Whatever the case, however, there is a clear need for environmental
management that goes beyond the natioral level—environmental manage-
ment that can only be undertaken by an empowered world unit directing
and responsive to the needs of each region and nation in its system.

PART III, THE CONFERENCE DINNER

OPENING REMARKS

Boris Pregel

The New York Academy of Seicuces
World Academy af Art and Science
American Geographical Sociery

Excellencies, Presidents, Honored Guests, Dear Colleagues,

According to eslablished customs, [ should start my speech with one or
iwo amusing storics, but instead [ decided to read 1o you a very interesting
excerpt, which was sent to me by a [riend of mine a [ew days ago. I goote:

Why musl we be so beser by internal conlusion? Qur leaders place per-
sonal ambitions before national guidance,

We arc waiched by warlike barbarians who envy our wealth. The govern-
ment secems Lo be controlled by social theorists who preach sirange doctrines.

Our ¢lecled candidates oraie endlessly, subsiituting slogans lor good judg-
ment and phrascs lor deeds.

Some ol our men in government treat our laws like [ences, made to be
climbed.

Profit has become our religion, expediency our law, greed our motiva-
tion.

Yet what good are profits when the value of our money graws steadily less?
We have reached the point where we pay more 10 be governed than we do 1o
live. :

Taxes may tower, workmanship grow shoddy, goods inferior, prices oul-
rageous, polilics more corrupl, but the onc thing we fear most is boredom.
We cannot stand time on our hands.

Yel we demand shorter work-hours and mare time to be bored, an un-
wholesome cycle wherein senses have replaced the soul.

Is it man’s late always to muddle through, bog down periodically and rise
briefly [rom his gutter?

Yus, we have everylhing—everything—excepl 1he most precious ol all
possessions—a collective unily, a common integrity.

It would scem we are surrendering our responsibilitics and. are indiffer-
ent o the quality of our leaders, opening the gates ta infiliration by aclivisis
who pretend 10 champion the people but are aciually political adventurers.

That was Sententius Galbo, an olive oil mcrchant talking to his wife,
Cornelia. The place was ancient Rome, The date was 462 A.D. Rome
collapsed 14 years later in 476 A.D.

* ¥ ¥
There is a very dangerous tendency in the world—pcople are becoming
anti-science and anti-technology, This attitude has to be changed and not

let to be polarized if we do not want to accelerate irreparable disastrous
consequcnces,
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The most outstanding feature of medern society is the acceleration of
tcchnological changes. These changes affect all aspects of our daily life
and the man in the street has preat difficulty in assessing the consequences
of this impact. On the whole, it is the development of technologies based
on scientific discoveries that produced the actual well-being of the popula-
tions of the western world. Of course, there are also nepative effects of
technological changes which call for a new way of behavior, in order to
withstand the personal insecurity, social dislocation, and professional
instability, as welt as dangers of pollution, ecological disequilibrium, et
ceterda.

We know the problems? But nobody can claim to have definite answers,
Anyhow, there is no reason to be dismayed by technology or to reject it on
the basis of anti-scientific feelings.

Alvin Martin Weinberg expressed it very well in the following sentences,
and I quote:

For rationality and science there is no simple or cheap substitute. Should
scicnce die under the onslaught of the nihilists, it could be only a temporary
death. That human rationality and human good sense will prevail in the long
run we lake for pranted. It is up 1o us members of the older sciemtific-techno-
lopical establishment 1o persuade our younger impatient scientific nihilists that
ours is the course of reason, and that in our arduously built scientific-techno-
logical tradition lies our best chance of ultimate survival,

U T

Over the last few days, we, who have participated in the conference, have
been trying to throw some light on key requirements facing the world
community, We have been making our own contribution to the under-
standing of science in today's world.

We are most honored that Lord Ritchie-Calder has been able to join us
this evening and that he has kindly agreed to give the after dinner address.
It is difficult to decide which of Lord Ritchie-Calder’s attributes to high-
light on this occasion—his pioneering effort in science journalism, his
academic work, or his numerous activilies toward international coopera-
tion.

As a science journalist, he has published over 30 books which include,
The Life Saver, The Story of the Pharmaceutical Revolution, Medicine and
Man, Science in Our Lives, Living with the Atom, and How Long Have We
Gor. His standing in this field was marked in 1961 by his being awarded the
Kalinga Prize, the highest international award for the " Promotion of the
common understanding of science.”

As an academic, he has been Professor of International Relations at The
University of Edinburgh, and is now visiting Professor of Technology at
the Herio-Watt University, Edinburgh. He is currently a Senior Fellow at
the Center for the Study of Democratic Constitutions in Santa Barbara,
and he is 2lso a member of the General Council of the Open University of
Great Britain.
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His contribution to international cooperation has becen immense. He
participated in the founding conlerence of UNESCO to which le has been
repeatedly the British Delegate; he has served us consultant to the United
Nations and its specialized agencies. Indeed, I understand that his missions
have taken him over 2! million miles in the past 25 years to study the
application of science and technology to the problems of less developed
countries.

Ladies and gentlemen—Lord Ritchie-Calder,
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Lewis Mumford in Interpretations and Forecasts and Gerard Piel in
The Acceferation of History have sent us back (o the uncanny predictions
of Henry Adams, the American historian who outrugcd.his classical con-
temporaries at Lhe beginning of this century by prf:ducm‘g “'_ic Rule of
Phase Applicd to History.” With informed insights into scientific deve]o_p-
ments including recognition of the portentous meaning of Bequerel’s dis-
covery of rudicactivity, he plotted the phases ol history and the spurts
produced by man’s material achievements and related them 10 the Curve
of' Thought by which man has consciously handled such achlevem{:nls.
His History ol Thought was in passage through three phasv_:s, each with a
duration of years 1hat was the inverse square of the duration of the pre-
ceding phase. He compuared the path of history to the path ol‘. a comet
which would pass its perihelion in 2025 A.D. und curve back on itself. His
prognostication was pretty grim. He said:

According Lo my score of ratios and curves: al the acceleraied rate of pro-
gression since 1600 it will not need another century 10 turn Thought upside
down. Law in that case would disappear as a theory or ¢ priori principle znd
give place 10 force. Morality would become policc._Explos_chs would reach
cosmic violence and disintegralion would overcome inlegration.

He reckoned he was making generous allowances in his time scale of
civilization when he extended the passing of the perihelion to 2025, He did
nol live 1o see the atomic bomb but H. G. Wells did. You will remember
that in The Time Machine which anucipaled Adams, Wells had mankind
turning back on itself in the space-tune continuum. After the atom bom_b
Wells, with his octogenarian pessimism, had persuaded himsell that this
idea was not fcrienal. In the year before his death he too used the analogy
ol the comet. He wrote:

Events now [ollow one another in an cntirely unirusiwerthy sequence.
Processes which have reached the parallel for what we call Elerpity swing off
at a (angent from one anotlier—just as the comel at 11s perihelion hangs in the
heavens but for a scason and then rushes away for ages and for ever.

Il we do not like the doomsday interpretations of Adams and Wells we
may find comlort in Jonuas Salk's Survival of the Wisest and believe we arc
in transition from “Epoch A™ tv “Lpoch B,” (rom seceming purposelessness
in “Epoch A" to personal lulfillment through impr_ovud quallity of life in
“Epoch B.” As is evident [rom the agonizing rcappraisals at this conl‘erenc_e
whether we are in the tail of the comet or in the processes of cpochal transi-
tion, we are in an uncomfortable predicament. What Adams called Thought
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and what Salk calls Wisdom is a commodity in short supply. Historically
we accommeodarted to the changes of phase produced by the discovery of
natural forces, of the clements and the sources of energy and consciously
adjusted them to our material advantage. In the process we produced
cultures, societics, and institutions. We accumulated knowledge and dis-
pensed il. We encouraged that natural curiosity which we eall science and
processed our arts and crafts into what we call technology. Now there is
so much knowledge that we cannot cope with jt eflectively and so much
technology that iL tyrannizes us. We are suffering from congestion of the
brain and from the sclerosis of our political arteries. To paraphrase Adams:
Justice has given place 1o law enforcement. Public morality to corruplion.
With the nuclear bomb Homo sapicns, thinking man {or Homo insipiens,
unthinking man) can veto the evolution of hig species, and peoples and
nations are bufleted by forces that they themsclves created.

Environmentally. we all may be in a spuce capsule but. economically, we
are adrift in a balloon, helpless in the updraught of inflation and being
tossed hither and yon. The helplessness is not confined to politicians, to the
economists, to the financiers, to the stockbrokers, to the workers, scrambling
for higher wages, or the shopkeepers coping wilh higher prices, in the so-
called advanced countrics. InRation becomes starvation in rhe poor coim-
tries which we have snarled up in our price system and made dependent on
oil-driven pumps or tractors and oil-based fertilizers and pesticides. They
now find themsclves unable to get oil or, if they could, to pay the prices.
This is a sardonic commentary on “The Green Revolution.” The plant-
breeders and the agronomists may have cxcelled in producing high-yiclding
grains and rice but the hungry will be cheated if Lhe indispensable irrigation
water, nutrients, and protcetors are not available. )

In the acceleration of histary, the pace quickened during World War 11
and alterwards. In the growing-up period of the war babies we have seen
the Atomic Age, the Computer Age, the Space Age, and the Bioengincering
Age in which we will manipulate the nature of man himself. Each is as
epochal as the Bronze Age, the Iron Age, the Rennaissance, and the In-
dustrial Revolution and all have occurred simultancously. Man has stood
on the moon and has looked back at the earth, that smali planet, the limijts
of man’s lamily estate, within whicl billions of people now and the bitlions
still to comic have to contrive to survive and to get ulong together. No two
places on it are distant rom each other by more (han a few hours by jet
propulsion, & few minutes by intercontinental ballistic missiles and split
seconds by radio. It has been reduced 10 a neighborhood, but as Adams
foresaw, the material achievements have excceded the management capaci-
ties of the human mind and human institutions.

The Neighborhood Council is the United Nations. In the hot embers of
a4 world war a new organization was created bur when the Charter was
signed in San Francisco in June 1945 only four people could have known,
but they did not understand, that they were legislating for a world that no
longer existed. The four were Truman, Stettinius, Attlee, and Eden, who
had becen bricfed about the atomic bomb whiclh was to be exploded a



270 Annals New York Academy of Sciences

month later in the desert of New Mexico, They only knew it was a bigger
bomb, a thousand times more powerful than the chemical bomb, but no
one had told them about radiation and the genvtic eflects and none of them
then loresaw the mulitary, political, social, and psychological e¢fleets of the
releasc of a cataclysmic weapon.

There was nothing in the provisions for the United Nations which would
take care of this or any other scientific eventuality. With grear difficulty the
“8 was tncorporated into UNESCO—-the United Nations Educational,
Scicatific and Cultural Organization—which had been conceived of as
UNECO-—Education and Culturai Orgunization—in the thinking about
which scicnce had been treated as something to be 1aught in schoolrooms
or teaching laboratories or, with the grace and patina of time, might qualify
as culture. That it was the social and economic dynamic of our time and
the Nywheel of both education and culture was only reluctantly accepied.

In the parcnt arganizalion, however, science did not get its place in the
decision-making or the decision-taking. It still does not. As the scientific
advances and the momentum given Lo them by the erash programs which
telescoped time intervals between discovery and application from centuries
1o decades, decades to years, and years to months became manifest, the
Uniwed Nations has always had to improvise. The United Nations Atomic
Energy Commission which might have produced international rcgulations
and control of the military and peacelul uses of atomic cnergy withered in
the ¢hill of the Cold War. Ten and 13 years later we had the United Nations
confercnces on the peaceful uses of atomic energy. The great value of thesc
conlerences was that they reduced secrecy and brought the scientists to-
gether in relatively [ree discussions, but their promises Lo developing coun-
tries of packaged reactars and fusion reactors to provide the energy to
hasten them on their way o indusirial prosperity have not been (ulfitled,

Nor did the powers signing the Charter in 1945 realize what communica-
tions would do 1o their empires—independence, yes (that is what the
Trusteeship Council was inseried lor) but not as fast as cvents proved.
What a British Prime Minister called “the winds ol change’ were in lact
etheric winds. Universal radio turned the aspirations of Irecdom into an
active and irresistible force. Independence became cpidemic. Whereas, in
1945, the United Nattons had 51 members, today it has 135 and most of
the newcomers are fragmenis of ersiwhile empires. Telecommunication
not only encouraged the aspirations of freedom but aiso the revolurion of
rising expectations. The highly advanced countries boasted by radio of their
great scicntific achievements,

I have been with the Sherpas on the slopes of Everest as they listened to
accounts of a nuclear powered submarine going under the icepacks of the
North Pole. I have been in the heart of Africa where Lhe radio bulleting
were relayed by talking drums into the swamp forests of the Congo. 1
have been on the Andean plateau, where the disinherited hieirs of the Incas,
under the huge dishes of the rocket irackers, were listening on transistor
radios to the astronauts gossiping in space. I have becn “mooshing” in the
snow-deserts of the Arctic with Eskimos who carried Geiger couniers on
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their dog-sleds on their way to their trap lines to look for uramium and
battery radios te listen to the prices on the Montreal metal market to see
whether it was worthwhile to look for uranium. Everywhere, but cvery-
wherc. people were hearing aboul the wonders of seience,

This “revolution of rising expectations™ encouraged people Lo belicve
that science and technology would provide answers which would transform
their lives—{eed the hungry, treat the sick, and liberate the poor from the
degradations of poverty.

Now midway to the year 2000, when therc is enough overkill in the
nuclear stockpiles to provide a hundred tons of TNT-equivalent for every
man, woman, and child on earth; when men huve broken the gravitational
fences of the planet, stood on the Moon, and sent inquisitive instruments
into orbit around Mars und Venus and 1o Jupiter; when clectronic instru-
ments have cxcelled, lor specific purposes, the human senses and surpassed
the memory-capacity of the humun brain; when organs can be transplanted
in intensive-care units—when such things have been spectacularly demon-
strated, the plight of (wo-thirds of the world’s people has not improved,
Proportionately, it has worsencd. For one thing there are more people to
share the miscry, For cvery bear of the human pulse, there are three more
mouths to be fed—and preponderantly in the less-developed countries.
This is ot duc to a great orgy of procreation. Couples are not having more
children; more children are surviving the deadly hazards of childbirth, in-
fancy, and childhood to mate and Lo multiply. The span of life (still short
in poor courtrics in comparison Lo the rich countries) has increased. Medi-
cal science, when it can be applied in public health dimensions, has curbed
the mass-killer diseases. Even while we see what has been happening in the
Sahcel, south of the Suhara, it is stll possiblc to claim that globally there is
enough food per capita; but per capita means per head not per stomach and
the new concern about protein is a reminder that feeding means more than
just appecasing hunger—it means providing food suitable for well-being,
and there is certainly not cnough nourishment to go around. For another
thing, the drift to towns is increasing urban squalor and urban violence.
Unemployment is increasing and with it deprivation and denial of human
dignity. Alter years of trying to increase cducational opportunity the
illiteracy rafe has dropped buc the wmember of illiterates in the world, by
addition and multiplication, has increased. It is obvious that the developing
countries are struggling up a down escalator. And, what is more, through
the technology of communications, the people know it and resent i1. Dis-
cnchantment with scicnce and technology and distrust of their salesmen
have set in,

While the developing countrics are denicd genuine economic growth to
achieve their social purposes, developed countries are now embarrassed by
the social problems which untrammeled productivity has produced. Pre-
occupation with GNP (gross nationa product), that dubious index of
material wealth, has increased disharmony and alicnaied the younger
gencration who saw in it greed and debasement of the yuality of lifc.

Industrial unrest has been generated by lack of job satisfaction. To tell
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an industrial worker on the production line that with a flick of a switc_h
he can command slave electrons cquivalent to a hundred human slaves 18
poor consolation for tedium. Exccutives havc_been ﬁre.d by the computers
they hired, because the machines could quantily and give a determinism Lo
numbers in place of **hunches” and “shrewd judgments™ of a lifetime of
business experience. And, of course, therc was the growing awareness (to
find its expression in the Stockholm Conlerence on the Human Environ-
ment and Lhe seting up of UNEP, the United T_\Iauons Environment I_’r_o-
gram) thai the wastcs ol production arc impairing not only the amenities
but the biosphere itself. ) ‘

Someswhere, surely, between grinding poverty and disgruntled prosperity,
berween denial of necessities and the squandering of world rcsources, there
must be a golden mean which the alchemy of science has not yet produced
from the base-metals of politics and economics.

I am not a pessimist about the long-term provided that we can do some-
thing in the short-term.

In looking at the parabola ol history ! should prefer ithe analogy of the
rocket to that of the comet. Just as the Houston Control Center could
deflect a rocket by remole control so we could prolong Adams’ trajeclory.
It would still be in Wells’ terms a race between education and catastrophe,
and by “educalion” is mcant “informed judgments.” _

Science is knowledge; knowledge is not \vlsdom;_ w:sd_om is knqwledge
tempered by judgment. What we need is a colleciive w:sdon} whlch_ can
evaluate the trends in science and the inventory of technological achieve-
ments. ) _

As [ pointed out in the March 22nd 1ssue 0_1' Scienee, to suggest that we
can thus incorporate a collective wisdom 18 like proposing to install our
modern, sccular gods on Olympus with no assurance 111;_1[ they could better
handle Promethcus or Pandora. Nevertheless our predicament as morials
calls for some sort of reappraisal and proposals.

The discussions at this conference would scem to reinforce _Lhe need for
a global science policy. This has been put l'or_ward—-—us tentatively as such
an ambitious idea demands—in a seminar which we ]1531d' al l_he (.Iemcr {or
the Study of Democratic Institutions undcr the rubn:: "Gl_udehncs ['o.r d
Global Science Policy inside, outside or in conjunction with the United
Nations.” .

The United Nations, the onc coherent institulion we I?ave, f:loes not at
present provide a nodal point for detcrmining policy, either in terms of
scicnce and technology [or development or of the dc_vclopn.)cnt of science,
It has never been given adequalc money, ¢nough hl_gh-cahbcr personnet,
fucilitics or authority. It is a congeric of 135 sovereign stales each del‘er—
mining (or negleeting) ils own science policy‘ and incapa ble (as the sovereign
states are incapable) of regulating those major disseminators of technology,
the multinational corporations, or of taking better advanta_ge_of the “com-
monwealth of science”—-the academies, the prol‘cssiopal societies, the move-
ments like Pugwash and this gathering of minds which reflect the sense of
the social responsibilities of science.
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We need more than intergovernmental oversights which are blinkered by
national sovercignty, more Lhan international institutions, like ICSU, and
more than transnational traflic which is the laissez-faire of ideas. We need
a global view and a global concern.

And that rzises, rightly, the question whether a global scicnee policy
would impose constraints on, or control science and technology. 1, for onc,
am not geing along with a moratorium on scientific research or the curtail-
ment of natural curiosily, but 1 suggest that a casc can be made for estab-
lishing wise priorities in the technological use of scientific knowledge and,
in terms ol professiocnal responsibility, for offering caveats on trends in
science that are raising profound cthical questions.

We saw Lhe salutary influcnce which the nongovernmental organizations
had in exposing the complaceney of governments and bringing about
UNEP.

As a salve lor his pessimism H. G. Wells produced his ““New World
Order”” 1 believe that this week this confercrice has been, a time-phase
removed, reviving that requirement of @ new world order. We can accept
the simplicity of the brotherhood of man, the commen heritage of mankind,
and the commonwealth of scicnce—and they are nonethceless valid because
they are simple axioms. But we have new science-gencrated factors which
are implosive—impinging on a globe which is itscll Anite, the carth man
looks at from the moon. They are global because their management is
beyond the competence of any nation, or nations, however highly advanced.
Nor can they be tempered by adding up the sum of national scicnee policies
as at present conceived.

We are living with the problems ol nuclear power—no longer at the dis-
cretion of the superpowers playing strip poker in the SALT talks; of over-
population; of shortapges of food necessary for human weil-being; and of
cnvironmental deterioration due to the proliferation of technology in the
recent past. We are facing, in a fulure more imminent than most people
recognize, the implication of new technolegies—of global weather modifi-
cution; of the extension of sensory detection of the earth’s resources [rom
satellites; of mining the ocean-bed for minerals, in ignorance of the efllects
of the vcosystem; of highly sophisticated computers lor data services and
surveillance of our private lives; ol direct broadcasting into the home rom
transmitters in space; and of genetic cngineering changing human nature
itself. They will all have their impact before the year 2000 and the inter-
national machinery or even the international morality to regulate and

ensure their proper use does not cflectively exist.

We should consider not only how Lo improve inlergovernmental machin-
ery but the role of nongovernmental institutions, of the academies, of the
universitics, of the scientific ecumenical movements like Pugwash and
Pacem in Maribusy of cooperative research institutes of “‘centers ol excel-
lenee,” and how, if desirable, such elements could be articulated in a
“global science policy.” What would be the appropriate body or harmo-
nized bodies from which such a global science policy would emanate? How
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could the scientists participate in decision-making with some assurance
that they could influence political action?

- 'We are mewaphorically sitting at the command console in Houston Space
Contro] Which buttons shall we push to extend the parabola of human
hlslory?

This is. mankind’s sccond chance—the first we fumbled in 1945,

CONCLUDING NOTE
Boris Pregel, Harold D. Lasswe]l and John McHale

The Second International Conflerence on Environment and Society in
Transition carried the intcgration of knowledge and policy a long siep
forward by focusing upon World Priorities. Public policy is an act of step-
ping into the future, and future events are “‘estimatec” rather than “known.”
As the members of the Conlerence emphasized at every meeting of a work-
ing group and at every plenum the policy implications of knowledge are
matters of judgment. If judgments are to be other than capricious and
arbitrary an act of judgment must be disciplined by procedures that includec
the contextual consideration of norms, lacts, and estimated futures.

The Conference is part of an institution building process in which both
the American Division of the World Academy ol Art and Science (WAAS)
and The New York Academy of Sciences are engaged. The task is to estab-
lish close and continuing relations berween scicntific and professional
knowledge and action by public authorities. Where scientists and pro-
fessionals can assert themselves as citizens {as well as officials) the responsi-
bility of academies, universities, and research institutes is especially im-
portant. It is cssential and appropriate to report regularly on world priori-
ties, and n this way to provide a well-thought out map for the considera-
tion of all concerned.

It has become increasingly clear that if our judgments of priority are to
be based on realistic assumptions, they must be made in the context of an
inclusive, selective, and provisional map of the past, present, and futurc of
environment and society, Further, it is evident that the probable realism
of world policy is improved when they evolve in the course of a program
that includes an informed review and appraisal ol public policy in a wide
range of fields.

Judgments of priority are no exception to the principle that a decent
regard for the opinion of others is an important clement in a collective
process of decision, Weight must be ascribed to the judgments expressed
by individual scientists in reply to private questions about their ranking
of world priorities. In preparation for the Second International Confercnce
we therefore gathered replics to questionnaires circulated to a preliminary
sample of scientists and professionals in many countries. It is important to
continue and to improve surveys of this kind, which should be sponsored
by organizations that decide to issue revised priority recommendations
from time to time,

As scientific, professional, and official bodies take more regular responsi-
bility for the choice of policy priorities, they will be challenged to clarily
the basic assumptions on which they proceed in reference to the preferred
quality of life. Members of the Conference calied attention to ithe point
that an autharitative preliminary effort has been made to define the appro-
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priate norms for the world community in the Universal Declaration of
Human Rights, which oullines some implications of the overriding goal of
human dignity. {The spccifications of u model of human indignity can be
found in Nazi programs {or non-Aryans.)

Contemporary specialists are actively engaged in selecting and utilizing
at least partial indicators of the quality of life. Exerciscs of this kind arc
indispensuble means of translating the ambiguities of prose into explicit
references to socicly and environment,

The policy papers that were prepared by the working groups of the Con-
fercnce may be reclassified in various ways in order to emphasize important
considerations of objective and tactic, For ¢xample:

I. Policy prioritics related to world institutions.

A, Policies designed to speed up the dissemination and maintenance of a
realistic common map ol world institutions, population and environment,
The mapping process is intended to enable all who would play a useful
part in policy formation and execution at both official and unofficial levels
to keep their own assumptions under review,

B. Policies designed to achicve a more responsible framework of world
public order,

C. Policies designed to foster selective development and to reduce in-
equalities between and within countries.

11. Policy priorities relating to world population and environment.

A, The balancing of lood requirements and population size is a priority
problem in both immediatc and long-run perspective,

B. A comprehensive system of priorities is necessary if world policics
toward covironment dare to be coherent and cumulatively effective.

C. Priorities toward cnergy sources and arrangements aimed at abundant
energy without waste,

Many suggestions by Conference members were intended to encourage
next steps toward strengthening the impact of knowledge institrtions on
public policy. Academies, universities, and institutes do not atr present usc
a common channel to report their acuivitics at the several phases of public
policy. It would be useful 1o obtain from these institutions in a routine way
a publishable account of their policy initiatives (and effects). A simple
questionnaire like the following indicales what is meant:

Has your organization publicly proposed a list of “world policy priori-
ties™ or of “national policy priorities™?

Was the report al your own initiative, or at the request of an official
agency?

Has your organization published 4 report on “world policy goals’ or
‘“national policy goals”?

Has your organization published *‘reviews” or ‘‘recommendations’
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concerning national or international policy toward environment (or
toward any chosen sector of public affairs)?
Arc any of the above in prospect during the coming year?

The. Cr:)nfcrcncc perceives each of its activities, and those of similar
organizatlons, as stieps toward realizing the aspirations expressed by Lord
Ritchie-Calder toward ' Mankind’s Sccond Chance.”



