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TO THE WORKSHOP PARTICIPANTS:

I am pleased that you will be with us on May 8 - 12 and look
forward to personally welcoming you to the East-West Center and to
the Environment and Policy Institute.

The material enclosed is designed to provide all of us with some
equivalent background information so that the time in the workshop
may be as productive as possible. I hope you can read through it
before you arrive. We also invite and urge each of you to send ahead
or bring along other pertinent materials -- those of general interest
can be copied for distribution. Our own project library is just
beginning and so your contributions will be greatly appreciated.

On Sunday evening May 7, Richard Carpenter, Prqject Coordinator,
other EAPI staff, and I will be at the Pagoda Hotel from 7 - 9 p.m.
to greet those who wish to meet informally. When you check in, there

will be further information on the location of this meeting.

If there are any problems concerning travel or lodging arrangements,

please contact Mr. Harold Ajirogi, EAPI Program Offiger.

Your knowledge and experience promise to make this planning
workshop a success for the EAPI, and I believe each of us will be
rewarded as well by new friendships.

Aloha,

William H. Matthews
Director
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Environment & Paolicy Institute March 24, 1978

East-West Center
Honolulu, Hawaii 96848

TENTATLVE AGENDA

PLANNING WORKSHOP ON ENVIRONMENTAL ASSESSMENT IN
DEVELOPMENT PLANNING AND ASSISTANCE

May 8-12, 1978

John A. Burns Hall, Room 3125
East-West Center
Honolulu, Hawaii

Richard A. Carpenter, Project Coordinator

MONDAY, May 8

9 AM

10:30

10:45

12:30

1:30

3:00
3:15
4:35
5:00

5:30

Introductions
Presentation of EWC/EAPI goals and the objectives of the Workshop

Refreshments

Round table discussion in which each participant will be asked to
introduce himself and describe his position and viewpoints on the
Workshop topic

Luncheon - Jefferson Hall Cafeteria

Current practices and trends in environmental assessment. Each
participant will be asked to summarize briefly his recent experiences
with EA in development planning and assistance and knowledge of other
work planned or going on in this field.

Refreshments

Continue individual remarks

Confirmation of agenda for the remainder of the week

Adjourn

Informal discussions during Reception and dinner - Jefferson Hall

TUESDAY, May 9

9 AM

10:30

10:45

Presentation of case studies and illustrative experiences where EA
played a significant role in development planning and assistance
(by resource persons and selected participants). Discussion.
Refreshments

Continue



Tuesday continued

12:30 Luncheon

1:30 Preliminary identification of problems and topics that may be the
subject of cooperative research and study under EWC/EAPI auspices

4:30 Adjourn

WEDNESDAY, May 10

9 AM Parallel small group discussions - each group to identify and ;efine
the particular needs of:

a) donor officials
b) recipient officials
c) development planners
d) environmental agencies
10:30 Refreshments
10:45 Plenary session to aggregate and discuss group reports

12:30 Luncheon

Afternoon free for study, individual discussions or recreation

THURSDAY, May 11

9 AM Construction of work plan for the 3-5 year EAPI project including:

a) research topics in priority order

b) research strategies, scope, and time tables
c) appropriate topics for case studies

d) key persons to be involved

e) cooperating institutions

f) expected products

g) audiences, clients and dissemination plans
h) coordination with other related research

i) evaluation criteria and plans

(Refreshments at 10:30 and 3:00, Luncheon from 12:30 to 1:30)

FRIDAY, May 12

9 AM 1) Recapitulation and agreement on next steps
2) Specific activities for remainder of FY 1978 (to September 30, 1978)
3) Specific activities for FY 1979 (October 1, 1978-September 30, 1979)
4) Tentative schedule for FY 1980

(Refreshments at 10:30)

12:30 Luncheon and adjournment



INTRODUCTORY PAPER FOR PARTICIPANTS
IN THE PLANNING WORKSHOP ON
ENVIRONMENTAL ASSESSMENT IN DEVELOPMENT PLANNING AND ASSISTANCE

I. Background

The Environment and Policy Institute (EAPI) is a new unit of the East-
West Center (EWC), having begun work on October 1, 1977. The concept for the
Institute is to examine environmental factors as an integral part of various
policies rather than as a separate focus of environmental policy. There are,
of course, policles for protecting the enviroument and abating pollution.
These policies and their administrative implementation may often become
polarized vis-a~vis other policies in the minds of decision makers and thte
public with antagonism as the result. A more useful approach appears to be
that of accomplishing of national goals via restoration and maintenance of
environmental quality plus sustained productivity and wise use of national
resources.

The premises of the EAPI are:

1) Progress of civilization is now coming to be measured in the
meeting of basic human needs for all persons. These needs are
expressed through policies of society that guide management
of day-to-day activities in a rational manner.

2) Human activities comb:ne social behavior with the physical
environment that is governed by natural laws. Enhanced
understanding of the structure and functions of the natural
environment can optimize activities to meet basic human needs.

3) Tensions arise within and among nations when environmental

factors are dissociated from technical, economic and political

C
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factors in policy planning and decision making. The purposes
oflthe EWC (to increase understanding amoﬁg nations through
cooperative research on problems of mutual concern and conse-
quence) can be served by the program of the EAPI to address
important issues in the context of environment as an integral
part of policies.

4) The integration of environmental understanding into policy
formation and management requires special efforts from both
sciencists and decision makers. The stuay and synthesis of
environmental knowledge, as focused by the concerns of policy,
through the cooperation of competent and experienced scholars,
in an independent institutional setting, can make a signifi-
cant contribution to the needed integratiom.

In international affairs the enphasis on environmental concerns that has
grown rapidly in the developed countries has been viewed skeptically by the
developing nations. The quest of poorer countries is to meet basic human
needs for their peoples, to maintain political stability, and to obtain an
equitable share of the wealth and resources of the world. Assistance in this
task from the industrialized nations has never been adequate. Procedural
requirements of development assistance (such as environmental assessments)
that divert money, talenc, organization and facilities from getting on with
the business of economic growth are often not well received by planners in
recipient countries or in donor agencies. At the same time, there is con-
siderable evidence that environmentally sound development is a practical long
term necessity for all nations in a world of expanding population, inadequate

or maldistributed resources, and powerful technological capabilities for

d
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perturbin; natural systems. In particular, the quality of life for rural
poor people cannot be improved unless a higher priority is given to restoring
and maintaining the natural resource base.

The policies for development planning and assistance are of mutual
concern and consequence among countries participating in East-West Center
programs and these policies contain a significant and growing environmental
dimension. Discussions with officials and experts in the field confirm this
hypothesis. A review of recent authoritative literature (see Appendix A)
suggests the possibilities for misunderstanding and tension.

A prospectus for an EAPI project in this subject area was sent to about
40 knowledgeable persons in the US and Asia-Pacific countries. Constructive
replies have been received from 25 experts urging that a project should be
given serious consideration. Several staff members, visiting professicnals,
and students at the EWC who have had related experience were asked for advice
about the project; the response was generally encouraging.

Therefore, this planning workshop has been convened. Its purpose
is to:

1) Involve experts from several countries in setting the course
and schedule of the work.

2) Involve persnns who will be potential users of the products
of the project,

3) Anticipate the nature of useful products, i.er, educational
materials, decision making tools, new knowledge, and improved
analytical methods.

4) 1Identify cooperating institutions and individuals.

5) OLtain knowledge of the work of others in the field.

%) Design research activities.
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II. East-West Environment axd Policy Instftute Resources Available to the
Project

In helping to plan the project, workshop participants should be aware
of the approximate work years, money and facilities that may be allocated.

The goal of the East-West Center is to promote better relations and
mutual understanding among nations of Asia and the Pacific through cooperative
programs of research, study and professional education in problem areas that are
of significant concern and consequence. The project will comprise activities
such as workshops, conferences and team research involving individuals from
maﬁy countries, different disciplines, different roles in the development
business, and various levels of professional and managerial .experience.

The major source of funding will be the East-West Center although addi-
tional support will be sought as the project develops. It is anticipated that
permanent full-time academic staff of the EAPI will be assigned to the project
approximately as follows: FY78 (Oct. 77-Sept. 78) 2 work years; FY79, 4
work years, FY80, 5 work years; FY81, 5 work years. One or two visiting
Fellows will be appointed for the years FY79 and 80. One Joint Dortoral
Intern and one Graduate Degree Student will work on the project in FY72 and
this assistance will double or triple in later years. Support services will
be supplied as needed.

Funds will be available for travel, stipends and per diem to support
visiting scholars, conference attendance, and related research activities.
Facilities are adequate for conferences, publication, preparation of audio-
visual products, and computer assisted data processing.

Thus, the project may be envisioned as a total of 35-40 work years over
the next 4 years involving participants from 10-20 countries who are skilled

and experienced in elements of environmental assessment and economic develop-

1
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I1I. Scope

The US, the World Bank, and possibly other countries and financing
institutions now require some form of environmental assessment in the develop-
ment planning process and in the evaluation phase of loan or grant applica-
‘tions. This EAPI project will examine the consequences of these require-
ments and will explore ways to make the environmental asscssment a positive
and integral part of policy formulation and decisjion making. These require-
ments suggest that the propriety (or right) of a recipient country to set
its own priorities for development of its natural resources, make its own
tradeoffs between short and long term gaihs, and to establish its own en-
vironmental quality standards does not excuse donor agenciés or governments
from the responsibility of iuforming the recipient country about risks, con-
sequences, and external costs accompanying development projects.

Other agencies and institutions are also investigating these topics
and the EAPI project is intended to be a complementary contribution to the
evolving business of environmental acsessment in the next few years. The
EWC has a credible independence from all official actors in the development
finance field. The EAPI is committed to objective study and research on
environmental dimensions of policies and is not predisposed toward either
protection or exploitation of the environment, or any particular aid or
development strategy. The premise of the EAPI is that the enhancement of
the process of acquiring and using scientific environmental information can
help improve development decision making.

We recognize that this limited scope lies within a broad set of issues
regarding forelgn aid and development assistance. Debate continues on the
question of aid per se; i.e., how much, to what extent it leads to continued
or increased dependency of the recipient countries, or how developed country

values are thus imposed. But these are not the subject of this EAPI project.

|0
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legardless of present goals and shifting goals, most developing countries

7ant to move away from their current state or condition. Alternate strate-

yies for development are topics for serious study (i.e., emulation of indus-

-rial patterns with "trickle down" effects, or "getting services to the poor

ind poor to the services, or emphasis on ecological harmony and quality of

life); but all strategies can benefit from better information about environ-

gental potentials and constraints, and so intercomparisons are not necessary

‘or this project. The present system of assessment and decision making is

wvolving and changing. We are interested in cooperative research to enhance

:he process of environmental assessment and to optimize its usefulness to

111 parties.

Definitions:

1)

2)

Environment: In this context of assessment for development pro-
jects, environment means man's bio-geo-physical surroundings.

This delimitation is necessary to give special attention to the
natural environment and to raise these considerations to an

equal level and weight in decision making compared with other
factors; i.e., economic, social, cultural, institutional and
political. Special consideration is warranted by the long term
character of environmental consequences, the ultimate dependence

of society on the sustained productivity of ecosystems, and be-
cause environmental values are difficult to internalize in con-
ventional economic analysis.

Environmental Assessment (EA): the continuing process of acquiring,
analyzing, understanding, interpreting and transferring information
about ecosystems as they are related to development projects.

An adequate and proper assessment of environmental consequences

\



3)

4)

5)

-7-

is performed with an awareness that subjective political Judgments
determine the strategies of development and the scope of projects.
The assessment process 1s objective scientific study and therefore
generates essentially 'meutral" information by which decision
makers can judge among trade-offs and alternative plans. An EA
may offer new technical alternatives for accomplishing the social
goals of the subject project (including its abandonment). It
should identify those social impacts that are significant and that
are closely resultant from the predicted changes in the natural
environment,

This rigorous analysis should reveal opportuﬁities for exploita-
tion of resources as well as undesirable effects to be avoided.
Preparation of an EA can be a constructive, helpful, expediting
activity within the total process of development planning and
implementation. It identifies and evaluates all significant con-
sequences explicitly and recognizes the degree of uncertainty in
factual information. It addresses the conditions for long term
sustained use of renewable resources and the environment and the
optimum extraction rates and conditions for non-renewable resources.
Ecology: The study of the interrelationships of living things to
one another and to their physical surroundings.

Ecosystem: a bounded structure of biological communities of
organisms and their non-living surroundings, their interactions, and
the flows of energy and materials; e.g., a pond, forest or grassland.
Environmental impact: the difference in the state of an ecosystem
(as predicted for some future time) with and without the undertaking

of a development activity.

| %
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6) Environmental impact statement (EIS): a document that organizes
and presents knowledge from environmental assessment at one parti-
cular time. According to the U.S. National Environmental Policy
Act (NEPA), the EIS is a formal entity that is made available to
the public, and must accompany economic and social impact information
through the decision making process. The adjudication of NEPA
(Calvert Cliffs case) ordered U.S. federal agencies to compare
eavironmental impacts against economic and social factors in a

"finely tuned and systematic balancing analysis".

IV. Elements to be examined for the research plan
The following items are intended as points of departu;e for the dis-
cussions in the planning workshop. They are questions, hypotheses, information
needs or analyses that can be structured into specific research activities.
The 1list is derived from written and verbal responses to our preliminary
work on the possibilities for the project. The workshop is expected to add, °
subtract, and modify these suggestions and to recommend a research plan.
The rough categorizations are not mutually exclusive.
A. Development Assistance Issues
1) Quandary: Few developing countries possess the talent, infor-
mation and facilities to do EA; but relegation of EA to aid
agencies or foreign consultants may result in a bad mismatch of
standards, values and criteria for trade-offs. If US methods
for EA (i.e., high technology, computer assisted modeling
extensive monitoring, etc.) are not appropriate for deVeloping
countries, what is realistic to expect? 1Is a realistic attempt
sufficient to guide recipient planning to environmentally

sound decisions?

\’b



2)

3)

4)

5)

6)

7

8)

-9-

In the development finance flow, who should pay for EA, who
should be responsible for getting it done, who should do it?
To what extent should EA be separated from other required
studies in the fessibility stage of development assistance
(i.e., market, technology, economic, social and administrative
capability analyses)?

What is expected of EA by different actors: donor institution
officials, development planncrs, recipient country government
officials, recipient country citizens, and researchers or
technical advisers?

Public participation and intervention 'n decision making in the
United States are a result of implementation of the NEPA. To
what extent are these actions possible or appropriate in
development assistance projects?

What proportion of development financing in the next decade
will be devoted to water supply, public health, waste disposal
and other direct measures to improve air and water quality?
Cultural differences exist among countries in attitudes toward
the future (e.g., concept of interest on loans, emphasis on
kinships, reverence for past and traditions). How do these
differences affect the acceptance of EAs? The permanent and
inherent characteristic of both ecological and socio-economic
systems is change. How does recognition of this fact vary
among cultures and countries?

Different countries may have different timetables for the

use of resources and environment: first, exploitation to mecet

immediate needs regardless of damage may be necessary; next

A
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repair and reclamation can be afforded; and finally, conser-
vation and sustained yield can become national policy. How

should EA be adapted to reflect these different phases?

Fundamental Questions

1)

2)

3)

4)

How can EA avoid the appearance of advocacy for environmental
quality and achieve acceptance as objective énalysis?
To what extent and under what circumstances are the following
complaints about EA valid:
a) it generates unwarranted antagonism toward the project
by bringing up a variety of hypothetical or uncertain
negative impacts.
b) it dwells on a long term view when problems are urgent.
c) it causes delays in projects.
d) it increases the cost of project management and diverts
scarce manpower. .
e) it imposes Western values and standards on -ecipient
countries. |
To what extent is the primary environmental issue in developing
countries the deterioration of the resource base through over-
utilization rather than pollution from urbanization and indus-
trialization?
Should the EA be combined into a comprehensive "natural resources
assessment" for each country or region? Would this defuée the
problem of EA seeming to be anti-development? Would this help
get environmental considerations into the planning at an earlier

stage?

\5
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C. The Process of Assessment

1) Environmental assessment (EA) is a process rather than a product
(i.e., environmental impact statement). To what extent can or
should EA be a part of the entire sequence of development -
from prefeasibility, project identification studies to post
Implementatilon retrospective analysis?

2) What are the means and methods for doing a compreﬂensive en~
vironment and resources survey of a developing country including
opportunities for immediate exploitation and for long range
sustained productivity? What are the immediate possibilities
for worldwide implementation of such surveys?

3) The early availability of environmental information to planners
seems highly desirable. What are the practical possibilities
for useful EA when specific projects are unknown or vaguely
defined? How should limited resources be allocated between
early planning and EAs on specific projects?

4) EA as a management tool implies involvement of managers along
with modelers and environmental scientists. What are some
incentives, motives and rewards for development planners and
managers to participate in EA?

5) Three types of government agencies can be involved in EA:
policy level coordinating groups; environmental pollution con-
£r01 units; and mission agencies. Which should have primary
responsibility for EA? What can be done to make £A effective

if the inappropriate agency has the responsibility?
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The Content of Assessments

1) How can environmental factors be quantified, given economic
value, or otherwise prepared for equal consideration in deci-
sion making along with economic, social, technical and
political factors?

2) Should EA include the capacity of a country to manage its
environment including technical and informational Eapabilities,
laws, regulations and institutions?

3) What are the possibilities for studying folklore, customs, etc.
as a shortcut to obtaining ecological knowledge about an area?
Are these cultural manifestations of environmental management
capable of being validated (or rejected) in modern scientific

'rms? Is such study more efficient than de novo field re-
search?

4) Are EAs more effective when they address a few critical issues
in sufficient detail to modify a decision or when they are
c§mprehensive? To what extent is there a trend toward smaller
localized projects using local resources in order to bring
assistance directly to the poor and to avoid undesirable social
disruptions of large centralized schemes? What kind of EA is
useful when each individual project may not be '"significant'?

5) To what extent is the usefulness of EA in all countries limited
by the paucity of data about resources and the environment? What
types of research and monitoring should receive priority in order

to remedy this lack of information?
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V. Suggestions for Research Approaches
The following comments have been received so far in response to the
preliminafy prospectus sent to about 40 persons in November 1977.

1) Case studies on recent development projects that contained a
significant environmental component should be useful in
evaluating the present EA capabilities and in providing
cirricular material for an educational product of the project.
Find out why actual implementation deviated from superior
available alternatives. Develop the technique of post hoc
analysis; avoid second guessing and harping on errors. Case
studies must overcome the inevitable uniqueness of site, time,
personalities and other non-technical factors so that general
conclusions may be drawn.

2) The particular problems of the developing countries in doing
EA should be the focus rather than giving attention to EA
work goning on in the developed world. The EA process must be
simplified and tailored to developing country capabilities,
cultures, and needs. Examine the significant similarities
and differences between developsd and developing countries as
to the nature of environmental problems, relevant institutions
and laws, social aims, available skills, etc. in order to
reveal opportunities and :onstraints for environmental
management and the extent to which Western methods are trans-
ferable or require modification.

3) Emphasize getting EA into earliest phases of development
planning. Include user at the outset and continuously during

EA process. Shift to "resources and environment" as the scope

;"%



4)

5)

14~

of assessment rather than environmental protection. Look at
USAID Initial Environmental Examination and AID and World Bank
country profiles. Try to make EA anticipatory and preventive
rather than reactionary. Pool donor and recipient expertise

and information at the outset. Watch for cultural and political
interpretations of technical facts.

Seek a coherent blending of economic and ecological information
in models, decision making and management. Help the decision
maker deal with uncertainty. View the desirable future as one of
preserving options. Seek more useful expressions of
environmental costs and benefits and avoid o;eraggregation and
oversimplification into ratios and indices.

Study the possibility of different content and scope of EA

for different types and stages of development. The EA may
emphasize a) minimizing damage to the environment, b) oppor-
tunities for using environmental resources such as assimilative
capacity, c) restoration of environmental quality, or d) sus-
tained use of renewable resources. The emphasis may depend

on the type of development project (e.g., industrialization,

a program of many smdll scale changes, reclamation, or large
scale land use planning such as resettlement of populations.

Match the process and content of EA to the project.

\
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Appendix A

" Recent Documents Pertinent to Environmental Assessment

in Development Planning and Assistance

“Multi~lateral Aid and the Environment--A Study of the
Environmental Procedures and Practices of Nine Development
Financing Agencies." Report of Work in Progress, International
Institute for Environment and Development (IIED), Sept., 1977,
Washington, D.C. Funded by the United Nations Environment
Program (UNEP) and the Canadian International Development Agency
(CIDA), this interim report describes the procedures and
practices of the World Bank, the Asian Development Bank, the
Inter-American Development Bank, the Organization of American
States, the African Development Bank, the Arab Bank for Economic
Development in Africa, the Carribean Development Bank, the
UN Development Program and the European Development Fund. The
Study concludes that there is a general awareness and acceptance
of the environmental dimension in all of these institutioﬁs.
Except for the World Bank, however, there appears to be little
attempt to systematically include environmental considerations
in loan &ecisions. The report further notes a general lack of
personnel trained to make environmental assessments, both in
the borrowing country governments and the lending institutions.
A report on the experiences of the World Bank was issued

in June 1975 and a handbook for the preparation of environmental
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assessments, entitled "Environmental, Health and Human Ecologic

considerations in Economic Projects" was published in 1974 in

French, Spanish and English.

A second phase of the IIED project will measure operational

results (de facto standards and practices) of existing procedures

by analyzing specific loans for human settlements, water .resource

development, forestry and energy.

The 1975 Dag Hammarskjold Report on Development and International

Cooperation, "What Now: Another Devclopment,” foresees the

possibilities within global ecological limits for further devel-

opment but of a kind that is geared to the satisfaction of human

needs:

"Development is a whole; it is an integral, value~
loaded, cultural process; it encompasses the natural
environment, social relations, education, production, con-
sumption and well-being. The plurality of roads to
development answers to the specificity of cultural or
natural situations; no universal formula exists. Develop-
ment is endogenous; it springs from the heart of each
society, which relies first on its own strength and
resources and defines in sovereignty the vision of its
future, cooperating with societies sharing its problems
and aspirations. At the same time, the international com-
munity as a whole has the responsibility of guaranteeing
the conditions for the self-reliant development of each
society, for making available to all the fruits of others'
experience and for helping those of its members who are
in need." (p. 7)

The report prescrives a new role for science and technology:

"Another development requires another approach to
techuology. This is true in Third World and industrial
countries alike. However, just as another development
does not imply jettisoning all that has been achieved to
date, so, too, another approach to technology would not
only be innovative but also use, adapt and build on sub-
stantial elements of existing technologies. However, it



3.

-3 -
would also diverge from them in several basic orientations;
it should aim at; meeting needs; providing meaningful
employment; sustaining ecological viability; and making
the best possible use of the specific resources of local
eco-systems. It should be: diversified so as to relate
to the needs, resources and capacities of different
societies and communities; be more closely linked to
sclence; be broadly participatory and draw on the con-
tributions of workers and peasants as well as specialized
professionals." (p. 17)

The South Pacific Forum and the South Pacific Conference have
commissioned a paper "Comprchensive Environmental Management
Programme'" (20 June 1977) that proposes a five-year effort to
"insure that environmental activities become an integral part
of sustained development (ecodevelopment) in the codntries and
territories of the region." Early work will result in proposals
to the UN South Pacific Conference on the Human Environment in
1978. Eccdevelopment, as conceived by Maurice Strong in 1973,
is based on priority for human needs, self-reliance rather than
Increasing dependence on outside groups, ard harmony between
people and their environment. Ecodevelopment does not question
the kind of development per se, but only its appropriateness to
a particular place and culture.

According to the paper, environmental management will require
a substantial expansion of scientific research and surveys in
the South Pacific, and the collection and distribution of natural
resources data. "It is essential that environmental management
be seen as an integral part of the development process, and not

independent of or opposed to it." (p. 7)
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The International Council of Scientific Unions (ICSU), through
its Scientific Committee on Problems of the Environment (SCOPE)
has issued a report on "Environment and Development' (1974).
This compilation from a symposium in Nairobi on February 11-23,
1974 includes a paper on "Alternative Patterns of Development"
by Ignacy Sachs (pp. 385-99). He notes that "the notion of
organizing possible futures and choosing a desired future is
galning acceptance . . . Problems of resources, energy, environ-
ment, population and development cannot, in fact, be correctly
understood unless they are examined in relation to one another
« « «" He discusses ecodevelopment as a style that'"in each
ecoregion, calls for specific solutions to the particular prob-
lems of the region in the light of cultural as well as
ecological data and long-term as well as immediate needs."
Sachs calls for "a network of scientific collaboration in which
our colleagues of the Third World will have primary responsi-
bility, since encouragement must be given above all the exchange
within the Third World, on a South-South axis, by insisting
on cooperation between ecoregions which are similar but
situated in areas geographically distant from one another."
"More Effective Aid," SPEC (76) 11, is a report to the South
Pacific Forum by the AID Review Task Force. The report
presents a vigorous indictment of the aid process that '"not
only enables governments to do things they could not other-
wise have done, but also enables--or in some cases positively

encouraged--them to do those things
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e in the wrong place;
® with unsuitable materials;
e with inappropriate technology;
e too lavishly;
e with inadequate preparation;

e sloppily; and

e with inadequate follow-up."

Many of these problems can be seen to stem from a lack of
environmental consideration. The report further states that,
in the South Pacific, "To date, there is no common policy on
foreign investment, natural resources exploitation or protec-
tion of the environment . . . . On the face of it, the region
is wide open for rich pickings by suitably competent and well-
backed operators . . . . Alternatively, there is scope for
well-planned and mutually-rewarding agreements between recipi-
ent and donor governments and foreign investors--regionally

or nationally."

"International Requirements for Project Preparation: Aids or
Obstacles to Development Planning?" is a paper written in 1976
by Dennis A. Rondinelli, who was a Senior Fellow at the East-
West Center. He argues that complex procedures and requirements
for project planning are beyond the admini§trative capabilities
of developing nations and that foreign standards are imposed
without sensitivity to local needs. "International assistance

agencies may, in fact, be imposing analytical requirements on

26
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developing nations that cannot be met even in modern, developed
countries. The experience with environmental impact study
'requirements for new projects and programs in the United States
suggests that local governments and private firms face the same
difficulties attempting to meet Federal requirements that
developing nations must cope with to satisfy international
procedures for project preparation." This suggests that the
experiences of the states would be a useful mutual exchange
with the developing nations.

"Workshop on the National Environmental Policy Act," U.S.
Congress, House of Representatives Committee on Mefchant
Marine and Fisheries, Serial 94-E, February 1976. In a paper
by R.A. Carpenter, 'The Adequacy of Scientific Information

for the Implementation of the NEPA," it is concluded that the
state of knowledge is inadequate to accomplish the purpose

of the Act, i.e., to raise environmental considerations to

an equal level with those of economics and engineering
feasibility. A pre-occupation with EIS procedure has con-
cealed the lack of ecological understanding and the uncertainty
with which predictions can be made about changes in the
environment. '"There are few established principles of ecology
upon which to construct a prediction. Most importantly,
ecology by its very definition involves such a broad and com-
plex number of things and interactions that adequate knowledge

for practical application is very difficult to obtain. The

-
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synthesis of observations and data into a complete and accurate
description of a natural system to be impacted by technology,
and the prediction of some future state of that system is a
science (perhaps art) practiced by a very few and not satis-
factorily."

Another SCOPE document is the result of a Workshop on Impact
Studies in the Environment in 1974. The report "Environmental
Impact Assessment: Principles and Procedures" (SCOPE No. 5,
Toronto, 1975) surveys the state of the art at that time. The
difficulty in getting the decision makers to actually use the
assessments is explained. '"The political and economic bases

for action are tuned to the immediate and short-range influences
of the market place. Here, cost-benefit analyses are based on
interest rates related to present-~day costs of investment
capital, modified to account for uncertainty and risk and thus
with a time scale of 10-15 years. Economic systems aim to
maximize gains over the short term; ecological considerations
suggest ways to minimize liabilities over the long term."

A third SCOPE report is "Environmental Modeling and Decision
Making: The U.S. Experience'" (Holcomb Research Institute,
Indianapolis, 1977). The report surveys the use of models in
environmental policy and decision making and reveals significant
shortcomings in the availability of data, the lack of ecological
theory and the difficulty of validation. It is concluded that

except for short-term decision making on small slmple systems,
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‘models have a "limited chance of playing a useful role in plan-
ning or policy formation." Although additional technicai work
is expectéd to continue to improve model utility, a crucial
requirement for future development is to include the manager-
-user from the beginning along with environmental scientists and

modeler-analysts.



Appendix B

Relationship of the Project Activities to

EAPI'S "Methodology and Information Base"

An important long-term goal of the Environment & Policy Institute
(EAPI) is to deveiop a Methodological and Information Base in a number of
fundamental areas pertinent to the multi-disciplinary scope of the Institute.
The various projects chosen will provide significant input to this base
which, in turn, will help to contribute an underlying unity, continuity, and
structural foundation for tying together the different activities of EAPI.

The first project initiated at tae Institute focusses on "Environmental
Assesséent in Development Planning and Assistance." A number of issues
which will be considered during this project will provide valuable informa-‘
tion for the Methodological and Information Base. This being the Institute's
first project, the flow of information will be initially uni-directional.
However, as other projects - including the elements of the Methodological
and Information Base itself - develop, the transfer of knowledge will take
place in both directions.

The components of the Methodological and Information Base have been
classified into seven general categories, with some inevitable overlay
between them. These are:

1. Structure and Functions of Ecosystems -- with particular emphasis
on the role and effect of man's activities in modifying natural
systems.,

2, Environment and Resource Surveys, Inventories, and Baseline
Studies -~ with emphasis on the use of this information in

planning and policy-making.
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3. Environmental Perceptions -~ with a focus on the differences
among cultures, societies, and nationms.

4. Simulation Modeling -- with a concentrétion on the use of mathe-~
matical models as management tools.

5. Policy Analysis Methods -- with emphasis on techniques for deci-
sion analysis and the incorporation of environmental dimensions
into economic analysis.,

6. Integration of Environmental Assessment into Policy and Admin-
istrative Procedures ~-- with special attention to the differences
and similarities among countries of East and West as they confront
local, national, and international problems.

7. Dissemination and Utilization Methods -~ with special emphasis
.0 techniques that are useful for professional education in various

cultural contexts.

The interaction between these elements and the research activities
of the project can be illustrated by considering one of the issues which the
latter project will be examining. The question "How can Environmental
Assessment be adapted to reflect the differing needs of countries at differ-
ent stages of economic and technological development?" is closely linked
to several of the Methodological and Information Base components listed above.
For example, the availability of Environment and Resource Surveys, inven-
tories, and baseline studies (Item 2) will vary greatly between countries,
and will influence the type of assessment which can be undertaken: Similarly,
the perceptions of environmental quality (Item 3), and the process by which
environmental concerns are incorporated into decision-making (Item 6) will
differ greatly between countries with different cultures, and at different
levels of economic and technological development. Research on the adaptation

<2 !
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of Environmental Assessment for countries showing this diversity, will pro-
vide valuable information for the elements mentioned. Also, as the elements
of the Methodological and Information Base are built up in tandem with

other projects at EAPI, they will become a'valuable source of knowledge

for answering some of the questions related to "Environmental Assessment

in Development Planning and Assistance."

0%
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A MONIHLY REFOKT ON ! ‘t %o L 1550ES Intheir rush to development, foreign countries and their aid

benefactors frequently overlook or ignore the secondary impacts
of their projects, including adverse environmental conse-
quences. The resulting damage to community or country can be
severe. Expensive programs can in fact be counterproductive or
self-defeating.

The evidence of this is everywhere. Consider water devel-
opment alone. A new water supply system renders obsolete a
well that was the town’s social focal point. Another system
intensifies urbanization in a Third World city unable to cope
with it. A well in Africa's Sahelian zone, equipped with a

[ ]
®
A GrOWlng ; ‘ Orl y ° motorized pump to boost the flow of water, intensifies settle-

ment and grazing and contributes to the horrendous effects of

The Consequences drought. A dam and ifrigation system, s.uc'h as the Aswan in

Egypt, spreads the disease schistosomiasis to hundreds of

th ds of le.
Of Deve}opment ousl;?a\i'gacll)(?:r: widely associated with other forms of de-

velopment as well-—they include industrial pollution, habitat
destruction, pesticide misuse, deforestation, and adverse im-
pacts of energy development.

There is, unfortunately, another ominous dimension to this
environmental neglect: the impacts of development often spread

; !
{

IN THIS ISSUE: Foreign countries

and outsiders involved in their to other nations or to their joint life-suppcrt system, the so-
development efforts often overlook called **global commons.”’ Again, the evidence of actual and
the environmental impacts of their potential international damage has become increasingly plenti-

. . ful and clear:
pPOJeCtS. But many techmques are Pollution in one country sends acid rain to others. Toxic

available to bolster environmental chemicals, including carcinogens and mutagens, spread
plannlng and analysis. These worldwide. Fluorocarbons may endanger the ozone layer. A
include more and better scrutiny by fuvorable climate may be threatened by carbon dioxide, by

. . . desertification, and by the clearing of tropical forests. Habitat
aid and lendlng agencies, and use and ecosystem destruction wipes out animal and plant species,

of the United States’ environmental of which thousands have not been tested for medicinal prop-
impact statement procedures. ' erties and other values. Nuclear proliferation poses risks
everywhere.

All nations, furthermore, arc directly or indirectly affected
by the erosion or loss of agricultural land, and by the misuse or
waste of such resources as water and oil. For these impinge on
the global system of economy and trade, the competition for
control of resources, national security, and humanitarian pro-
grams.

**The question of control over resources use, which over
the years has led to innumerable controversies and a number of
wars, has now emerged as a major international issue whose
many dimensions and full magnitude may not yet be fully
appreciated,’’ says o report of the United Nations Environment
Program (UNEP). “*It reflects today a growing awarcness of the

O The Conseevation Foundiion 1978
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¢‘Many countries have
. become less resentful.”’

¢“Environment and
devclopment are two
sides of the same coin.”’

natyre and pervasiveness of global
interdependence and the exhaustibility
of global resources which has sharp-
ened the competition for resource con-
trol.”"!

All of which further illustrates the
elementary fact, trite as it sounds, that
everyone is in this together now. That
fact, increasingly evident.as pressures
grow, must be faced politically by all
nations.

It will be faced, inevitably. With
growing populations, scarcer re-
sources, and intensified development,
greatly increased environmental plan-
ning, assessment, and regulation will
evolve everywhere. The main ques-
tions are, how soon will such efforts be
effective, and how mu<h will be lost to
global society in the process. Will re-
form come too late?

Certainly, much environmental con-
cern and activity is now evident
throughout the developing world. Since
the 1972 Uniled Nations conference in
Stockholm, many countries, though not
all, have become less resentful and
have tempered their views that devel-
oped nations are trying to impose self-
serving or irrelevant constrains on their
economic growth. They are acknowl-
edging the advantages of obtaining

William K. Reilly, President
Rice Odell, Editor
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more environmental information, of
avoiding the rich countries’” mistakes,
of protecting their natural resources,
and of cooperating to safeguard the in-
ternational commons.

R. Thomas Hoffmann, of the Inter-
national Institute for Environment and
Development (11ED), speaks of “the
**growing recognition by officials in
the developing world that ‘environ-
ment’ is not simply the problem of pol-
lution in highly industrialized nations,
but embraces a total system on which
the development process itself ulti-
mately depends.”"?

A Worldwatch Institute study puts it
this way: *‘The struggle to preserve en-
vironmental quality stands squarely at
the center, many now realize, of the
overriding challenge of the closing cen-
tury: meeting the basic needs of all
people.’’?

Mostafa Tolba, the Egyptian mi-
crobiologist who heads UNEP, has
claborated the concept of ‘‘eco-
developinent.'” He has said that the re-
la.ionship between the environment
and development is intimate, inevita-
ble, and inseparable. **They are two
sides of the same coin.'"?

Il is useful to keep in mind a distinc-
tion between two types of projects:
those which have development goals
but necd environmental assessment,
and those which themselves have en-

vironmental goals (such as pollution -

control, waste disposal, or reforesta-
tian). The latter also may have secon-
dary environmental effects that need
analysis.

For example, a proposal to develop a
water supply system for Surabaya, see-
ond largest city in Indanesia, has had to
consider the fact that adequate and sale
water supplics would be o prime attrac-
tion for rural people. Such population
redistribution, however, is contrary to
Indonesian government policy and

would exacerbate various urban en-
vironmental problems.®

One might say that the ultimate pur-
pose of wise development is to increase
the well-being of people—with respect
to their basic needs and more—and to
do so on a sustainable basis through
rational use of resources and protection
of ecosystems.

The two basic purposes expressed
often are inherently contradictory, of
course, particularly when present and
future generations are considered.
Ciearing a tropical forest may increase
farming and food production in the
short run, but if the land loses its pro-
ductivity in a {ew years, the future cost
is high. A World Bank booklet cites
U.S. studies to suggest that **by post-
poning action on the environment, de-
veloping countries can expect to incur
very large expenditures in the not-too-
distant future.’®

These are the basic questions facing
those who seek to resolve ecodevelop-
ment issues:

1. If the benefits to environment and
development conflict, can environmen-
tal damage be sufficiently eliminated or
mitigated?

2. if not, to what degree should one
be sacrificed to the other? (This may
involve the choice between short-term
and long-term costs and benetiits.)

3. What political mechanisms or
leverage should be used to encourage or
require environmental assessment or
protective measures? (And who is to
pay the costs™)

Following is a discussion of what is
being done in this regard, and what
could be done.

Generally, there are two points at
which to require environmental
analysis und protection: in the govern-
ment of a country where the develop-
ment is to take place, or in an outside
country, organizition, or corporation
doing the work or providing the sup-

port. ')) \‘\
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‘‘Exchanging the
indispensable for the
superfluous.”’

Certainly the most rational and effi-
cient locus for environmental concern
and planning—and the point of ultimate
responsibility—is in the developing na-
tion itself. It is only there that control
can be exercised over the many devel-
opment projects carried out internally
or directly with foreign corporations.

That may be where the greatest necds
lie and, generally speaking, where the
least is done. Certainly one does not
look tc multinational companies to give
high priority to environmental consid-
erations in less-developed countries
that don't require it, though some do.”
Their chief imperative of profit-making
may be achieved most easily by pro-
moting the products or technologies
they have developed, whether it be
forest-clearing machinery, nuclear
reactors, or dangerous pesticides and
other chemicals.

(The federal pesticides law does not
impose any controls on exports by U.S.
firms, but as this was written Senate
and House conferees were expected to
approv: an amendment for at least
minimal control. The 1976 Toxic Sub-

This nungrove area in Mexico has been fitled in for development use. [Uis ut Cancun, in the
northeastern purt of the Yucatun peninsulu, where o ninjor tourist resort aren recently hus been

bulli up,

stances Control Act also exempts ex-
port chemicals from testing require-
ments unless EPA finds they will
present **an unreasonable risk of injury
to health within the United States or to
the environment of the United
States.”” ™)

Denis Goulet, a senior fellow at the
Overseas Development Council, has
noted in a stimulating book that foreign
companies have great leverage for im-
posing their technologies on poorer
countries, and furthermore that the
technologies transferred often are ill-
suited to the environmental or other
values of the people.®

Among many examples, he cites
tourism, a favorite form of develop-
ment for many nations and lending or-
ganizations. But he suggests ways of
matching tourism development to the
cultures of host communities.'®

An editorial in the Ecologist says that
development is a ‘‘means of exchang-
ing the indispensable for the superflu-

s.”" (The magazine actually calls for
**dedevelopment’’ on ecological

erounds. Of Third World countries, it

says: ‘*Material prosperity will never
be within their grasp, but what they can
develop is another type of pros-
perity—probably a more satistying,
certainly a more durable one, based on
a more subtle exploitation of the vast
capital that Nature has put at our dis-
posal.” ')

Along the same lines, Goulet sug-
gests that *‘the very inability of some
poor nations to achieve *development’
may prove a blessing in disguise, ena-
bling them to avoid that economic
*cannibalism’ by which nations devour
their own prosperity.”*?

The UNEP paper says that transna-
tional corporations are likely to ignore
environmental and other social costs.
Profit motivations induce them, for
example, to ‘*deplete mineral resources
rapidly in one country because they are
high-grade, easily transportable or
under threat of nationalization, while
holding similar resources in another
country as reserves . .

“*Governments, and particularly
those of poor countries, may find them-
selves too weak to bargain effectively
or to uphold principles which depend
on coordinated and concerted inter-
governmental efforts for their effec-
tiveness. Thus higher tax rates, re-
quirements for in-country processing of
resources, and pollution controls im-
posed by one country alone may simply
destroy its own hopes for immediate
development as the corporation af-
fected takes its business to less far-
sighted nations.”!

Goulet says that most transnational
corporations apparently conduct their
Third World activities “*with far less
regard for ecological health than they
are obliged to show in their home coun-
tries . . . Otherwise stated, foreign in-
vestments and technology transfers
exact o high ccological price in the
Third World.*"?
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It is the rural poor who
are most dependent upon
renewable natural
resources.”’

A Natural Resources Defense
Council study says that many develop-
ing countrics are poorly equipped for
protecting and managing their natural
resources and environment. They lack
necessary policies and laws; they do not
have adequate resource data to make
sound decisions; and they do not have
enough trained personnel to cany out
programs.'?

Some, however, have adopted
policics, set up environmental min-
istries or councils, and established
protective measures. The new devel-
opment plan for Malaysia calls for en-
vironmental assessments of all major
projects. Ghana has directed that en-
vironmental impact statements be filed
by all new industries.'? However, as
Robert E. Stein, director of IIED’s
Washington office, notes, **Some na-
tions draft laws with environmental
language, but implementing them is
something else again.”

Developing countries can benefit
from impact statements in scveral
ways, says a case study by Donald E.
Cullivan, president, and Richard
Careaga, a planner, of Camp Dresser &
McKee International, Inc. EIS’s enable
them to identify major adverse or ir-
retrievable impacts, and to discover al-
ternative solutions or methods to miti-
gate them. **A potential bonus is the
identification of beneficial impacts,
both primary and secondary.'*®

Some elforts are being made to help
less-developed countries acquire better
resource data tfrom satellite remote
sensing. Other programs provide tech-
nical assistance or training. This is par-
ticularly important, because some
elaborate and expensive development
projects are wasted when personnel are
not available for adequate operation
and maintenance.

The NRDC study points out that the
U.S. Agency for International Devel-
opment has undertaken or proposed a

4

rumber of activities to help build cn-
vironmental information and insti-
tutional capabiiities, as well as to com-
bat problems directly through crosion
control, reforestation, and other proj-
ccts. The study urges increased em-
phasis on such uctivities since this
would serve the *‘overriding objec-
tive'’ of U.S. aid. **It is the rural poor
of developing nations who are most de-
pendent upon renewable natural re-
sources. They suffer most from re-
source abuse and ill-planncd develop-
ment efforts."" '

The study also recommends that AID
carry out a thorough survey of envi-
ronment and natural resource problems
and institutional capabilities for solving
them in each host country. Such sur-
veys could lay the groundwork for the
general expansion of environmental ac-
tivities. '

Influence or pressure from outside a
country—applied by foreign aid and
lending agencies—can induce en-
vironmental concern and analysis.
Such influence and pressure gradually
is becoming stronger, though obviously
there is a long road ahead.

A recent 11IED study evaluated the
environmental procedures and prac-
tices 8f nine international development
financing agencies, including the
World Bank, Inter-American Devel-
opment Bank, and United Nations De-
velopment Program.'® It gave the
World Bank pretty good marks for deal-
ing with the cenvironmental implica-
tions of projects it funds. The Bank has
cited many examples of funded ac-
tivities that have been redesigned or had
mitigation measures included at its be-
hest.®

Stitl, the NED study found many
problems yet to be solved. Projects are
reviewed by a small Office ol En-
vironmental and Health Atfairs with a
high degree of environmental con-
sciousness, but this does not mean that
the staff people who design projects

give appropriate attention to environ-
mental factors. **We frequently heard
that by the time a project reaches the
OEHA review point, it is *set in con-
crete,””” the study said.

The OEHA workload also suggests
that some reviews involve **hurried and
superficial judgments.”” One of the
OEHA staffers said he had reviewed
over 100 projects in 45 days and had
made recommendations on 65 of them.

Another weakness cited was the
Bank's inability to review the environ-
mental soundness of the many smaller
projects financed indircctly by the Bank
through regional or national develop-
ment banks. **Itis precisely this type of
project which often offers the largest
scope for the introduction of alternative
approaches and incorporation of en-
vironmental protection measures."’

Nevertheless, IIED said the World
Bank's environmental position seems
**more sophisticated and comprehen-
sive than that of any of the other banks
that we studied, and it is evolving con-
tinrously in a positive direction.”" '®

Yet it should be kept in mind that the
Bank—Iike so many of its member
governments—is not subject to the kind
of public, press, legislative, or other
oversight controls regarded as essential
in the United States. There is a built-in
resistance to public scrutiny that makes
it extremely difficult to investigate and
evaluate environmental performance.'”

Mnst U.S. agencies have re-

sisted—and still resist—the idea that
environmental analyses are prerequi-
sites for projects they support in devel-
oping countrics. Among other things,
they are skittish about the foreign pol-
icy implications of “dictating’” terms
to other governments. Indeed, a foreign
government may greatly resent any
strings attached as an impingement on
its sovereign authority—for example, if
a U.S. ageney requests an alicrnative
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“Forcign countries have
no inherent or vested
right to receive American
assistance.”’

course of action to achieve an environ-
mental goal. (After all, U.S. agencies
have resisted reforms dictated by their
own country’s laws.) The opposite
viewpoint is presented in a recent En-
vironmental Law Reporter article:
**Foreign countries have no inherent
right or vested right to receive Ameri-
can agency assistance, and the Ameri-
can agency may predicate granting the
assistance, purely on a contractual
basis, on receiving certain information
concerning the environmental impacts
of the aid, and on the aid being consis-

tent with statutory American pol-
icy."" ™

The article said the contract argu-
ment could be carried a step further to
require that a project include specific
plans to mitigate environmental dam-
age.

Environmental organizations have
challenged some reluctant agencies in
court. They are trying to establish a
“‘global reach™ for the National En-
vironmental Policy Act, though not
necessarily with inflexible adherence to
its environmental impact statement re-

quirements. There have been some
favorable rulings, though the battle
continues on a number of fronts. (Sce
box on this page.)

It was under a court settlement that
the Agency for International Develop-
ment agreed to publish new environ-
mental regulations covering all its pro-
grams.'? Issued in mid-1976, these
require a brief environmental examina-
tion of each project to determine
whether it requires a full EIS or an En-
vironmental Assessment. An EIS must
be prepared for any AID activity having

A series of lawsuits filed by en-
vironmental organizations seek to
force federal agencies dealing with
foreign development to meet Na-
tional Environmental Policy Act im-
pact statement or other require-
ments. The principal cases:

® The pesticides programs of the
Agency for International Develop-
ment were challenged in a court suit
brought by four environmental or-
ganizations. In a settlement in De-
cember 1975, AlID agreed to prepare
a programmatic impact stalement on
its pest control activities, as well as
general environmental regula-
tions.'¥

Basically, AID plans to stop
financing wholesale procurement of
pesticides, except in emergency
situations, and to increase emphasis
on integrated pest management. 1t
will no longer approve the use in
AID projects of pesticides whose
registrations have been cancelled or
suspended by EPA, except in
emergencies or where an environ-
mental analysis clearly shows the
benefits outweigh the risks or there
is no practical alternative,

¢ Under prodding ot a court suit
by three environmental organiza-
tions in 1973, the Atomic Encrgy

COURTS REVIEW INTERNATIONAL CASES

Commission agreed to prepare a
generic environmental impact
statement on the overall nuclear
power export program. (Since then,
the Nuclear Regulatory Agency—in
the case of a license to export reactor
components for a nuclear plant in
West Germany—ruled that NEPA
does not require analysis of en-
vironmental impacts limited to a
foreign site.)

® A federal judge in Washington,
D.C., has twice enjoined the Federal
Highway Administration from
further work on the 250-mile Darien
Gap Highway through Panama and
Colombia on grounds that its en-
vironmental impact statement was
greatly deficient. (FHA is financing
two-thirds of the highway's cost.)

Most ominous of the feared im-
pacts is the possible transmission of
foot-and-mouth disease along the
completed highway into North
America, where its destruction
could be cnormous. Judge William
B. Bryant has been highly skeptical
of programs 1o prevent the discase’s
northward march. His injunction has
been appealed, and a decision is ex-
pected soon.

& Two environmental groups are
seeking a court order that the

Export-Import Bank must comply
with the requirements of NEPA. The
Bank is a U.S. agency which fi-
nances and insures exports of U.S.
equipment and services. The case is
still being tried.

At issue are the impacts of equip-
ment used for producing offshore
oil, generating nuclear power, con-
structing railroads and highways,
building polluting industrial plants,
clearing forests, and ‘illing wet-
lands. Among the projects cited in
the suit are a 400-mile railroad in
central Gabon and a 650-mile trans-
mission line in southern Zaire, both
of which would disrupt tropical
forest ecosystems, endanger scien-
tifically valuable species and other
wildlife, and induce damaging de-
velopment.

Also cited is a loan to Indonesia
for the purchase of 24 dredges for
reclaiming 2.2 million acres of tidal
wetlands iand mangrove forest on the
coasts of Sumatra and Kalimantan
(formerly Borneo). The purpose is to
increase cultivation of rice and other
crops. The suit, however, points to
the dangers of siltation, destruction
of fisheries, loss of wildlife, and the
lessened value of the wetlands as a
buffer against floods.
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Photo by Walter Parham

“If AID has taken
notable strides, other
agencies certainly have
not.’’

¢¢Ideas and concerns
trickle through.”

[ S TP P

EIRES LYY
RN RS TR\« Vo

Bauxite for aluminum provides the chief source of income for

Jamaica and a major

source for other countrius, but in the conversion process, great volumes of sludgelike waste
called “red mud'’ are produced. The disposal problem becomes more and more serious, but
the experts are stymied in the search for a solution.

»

+*Ponds and pits in the limestone regions of Jamaica are used as red mud dispaosal sites,”’
says Walter Parham, of AID's Office of Science and Technology, “‘and in some areas, large
earth dams have been constructed across valleys and have been filled with red mugd’’ (as

shown in the picture). Parham says a major

concern is the possibility of dam failure, since

earthquakes have struck the areasin the past. A further worry is groundwater contamination

near the disposal sites.

a significant cffect on the U.S. envi-
ronment or on the global commons
(typically very difficult to show), or if
the administrator of AID finds it appro-
priate.

Otherwise, an Environmental As-
sessment is prepared. This, however,
does not require, cither in the U.S. or
the host country, any public review or
comment. (AlD missions are to en-
courage host countries to make assess-
ments available to the public.) **It's our
policy to have joint environmental
analysis with the host country to the
extent that it is willing to participate,”
says A'bert C. Printz, AID’s cnviron-
mental coordinator.

Finally, AID can decline to partici-
pate in a project if it feels the environ-
mental risk is too great or efforts to
include adequate safeguards have
failed.

If AID has taken notable strides to-
ward environmental protection, other

6

agencies certainly have not. A strong
overall federal policy on NEPA and in-
ternational activities was provided by a
memorandum of the Council on En-
vironmental Quality in Septcmber
1976. It said NEPA requires environ
mental analysis even if a project’s im-
pacts are confined to the host country.
But the memo was not binding.

Now, however, President Carter has
given CEQ authority to issuc regula-
tions on NEPA implementation rather
than just advisory guidelines.*" These
will include international applications.
The key issues—and currently the sub-
ject of bitter interagency contro-
versy—are the extent to which NEPA
will apply to the State, Commerce,
Treasury, and Defense departments as
well as other agencices, and the extent to
which it will apply to impacts internal
to the host country.

Mustrating the difficulty of coming
to grips with these issues is this

cquivocating language in CEQ's draft
regulations on NEPA that have been
distributed for informal review by other
federal agencies: *‘The human envi-
ronracnt is not confined to the geo-
graphical borders of the United States
and includes (to be added).”"*!

As noted, it usually is very ditficult
to demonstrate effects that reach back
to the U.S., though we can expect more
and more examples in an increasingly
impacted biosphere.?* (A sobering
example is the case of the deadly pes-
ticide leptophos, or Phosvel. Banned in
the U.S., it nevertheless was exported
to other nations. Then it was discovered
that some vegetables shipped from
Mexico to the United States were con-
taminated with residues of lep-
tophos.?3)

In addition to the general NEPA reg-
ulations, CEQ has sent out for review a
separate set of special provisions deal-
ing with international NEPA issues. La-
ter, all proposed CEQ regulations will
be subject to public comment. After
final regulations are promulgated, each
affected agency will have to develop
procedures for implementing them.

One official said the CEQ regula-
tions will be designed for flexibility in
the level of detail required in analyses,
and in the extent of public disclosure
and review.

E nvironmental analysis or require-
ments worked out with, or imposed
upon, i country—whether it be under
NEPA's strictures, World Bank proce-
dures, or some other process—
undoubtedly play an important role in
sensitizing foreign governments to en-
vironmental problems, Ideas and con-
cerns trickle through to all levels and
branches.

The World Bank says that, in lending
for a project with significant environ-
mental implications, it “‘often has an
opportunity to intluence the larger insti-
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‘“‘Democratic procedures
do scem to recommend
themsclves.’’

tutional framework within which deci-
sions will be made.""®

The information alone that is devel-
oped in environmental analysis can be
invaluable to a host government. Also,
the appealing model of the NEPA proc-
ess scems likely to prove compelling
for more and morc countrics—
particularly with the reinforcement that
comes from experiencing environmen-
tal degradation itself. (One thinks of
such cxamples as the Sahel drought, the
premature silting up of large dams, or
the severe air pollution of Mexico
City.)

By concentrating on the impacts of

individual projects, particularly the
larger, morc visible ones, it is casy for
everyone concerned (aid agencies, host
governments, cnvironmentalists) to
overlook two major perspertives:

First, in the words of Jeremy J. War-
ford, of the World Buank, anu Patricia
L. Rosenficld, of Resources for the Fu-
ture, there is the question of “*control-
ling a massive number of smaller-scale
activities which cumulatively, and by
an insidious process, may have a much
more significant environmental im-
pact.”’®

Sccond, it is easy to miss oppor-
tunities for setting social goals at the

outset and planning development com-
prehensively around them. Thus Erik
Eckholm, of the Worldwatch Institute,
says we need “another giant step be-
yond such assessments (of proposed
projects) to the incorporation of an
ccological perspective into the de-
velopment-planning process from its
inception. A planning exercise with the
natural environment’s capicity to serve
human needs as its reference point
would, in many countries, generate a
different mix of prioritics and projects
than those supported by present-day
systems,** 26

The Surabaya, Indonesia, case study

Whatever procedures are used for
environmental assessments of de-
velopment projects, they have con-
siderable potential for inducing
more cooperation between govern-
ments and more interplay between a
government and its citizens—
democratization, that is. Even in the
United States, with traditions of pub-
lic participation far surpassing those
of most countries, there remains a
strong antipathy to citizen involve-
ment in foreign activities. The doors
to international clubs are pried open
with difficulty.

Yet some small initiatives in the
name of international environmental
concern have been taken, and they
hint at the possibilities. Consider a
mixture of existing procedures and
proposals for reforn:

¢ The United Nations Environ-
ment Progrium is thrashing out some
“principles of conducet’” for coun-
tries sharing natural resources. Sev-
cral U.N. agencies are working on a
code of conduet for transnational
corporations which could cover the
use of natural resourees.

¢ Lnvitonmentalists have urged
the Ageney for International Devel-

‘AN AGENDA OF COMMON BUSINESS®

opment to make its Environmental
Asscssments, as well as its En-
vironmental Impact Statements,
available for public comment and
review.

o It has been suggested similarly
that formal procedures be estab-
lished so that outside nations, espe-
cially neighboring nations, could
submit comments that would be in-
tegrated into the environmental im-
pact statement process or other
procedures. Foreign individuals or
organizations could be allowed the
same opportunities for participation.

® The Toxic Substances Control
Act requires the exporter of a toxic
chemical to inform EPA, which in
turn must notify the importing coun-
try that data on the chemical is avail-
able or, as the case may be, that
regutatory action has been taken.®

¢ The Clean Air Actamendments
of 1977 provide for revision of a
state implementation plan to control
air pollution endangering the public
health or weltare of a foreign coun-
try. A revision would be prompted
by information from an international
agency or by a request of the Seere-
tary of State.*!

The provision, which would not
apply to a foreign country uniess it
gives the United States essentially
the same rights, requires that an af-
fected nation be invited to appear at
any public hearing associated with a
plan’s revision.

Do these bits and pieces signal a
wend toward greater international
participation and cooperation? In a
recent comment, the New Yorker
suggested that more democratic pro-
cedures may evolve among nations
because unanticipated events have
placed **an agenda of common busi-
ness in everyone’s hands—business
that includes the much-discussed
tasks of saving the carth’s ccosphere
from despoliation, husbanding the
carth’s resources, preventing a
large-scale collapse of the world
cconomy, and preventing a nuclear
holocaust.

*.. . when many wills are re-
quired to make decisions together,
and no anie of them has the power to
force all the others into compliunce,
however much it might like to, dem-
ocratie procedures do seem alimost to

recommend themselves . 7'*9
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provides one illustration, with its con-
flict between the water system’s bene-
fits to health and welfare and the dis-
benefits of crowding induced by the
improved sanitation. **The resolution
of this conflict,”” say Cullivan and
Careaga, *‘lics in the ability of the cen-
tral government to balance the timing,
amount, and location of economic and
population growth through the im-
plementation of effective land-use and
population controls. Such measures are
beyond the capacity of any overall pro
gram of physical development.’’?®

Another cxample is the Sahel,
where, says a World Bank official,
water should not be dispensed until
there is a range management plan. “*Hf
onc finances water management sys-
tems, one should at the same time or-
ganize the users into grazing schemes,
ranching cooperatives, or whatever is
indicated.”

All kinds of considerations might
enter the equation of an otherwise suc-
cessful operation to clear a tropical
forest for timber, says Walter Parham,
of AID's Office of Science and
Technology, in a third illustration. The
luinbering operation may be followed
by slash-and-burn agriculturc. **They
would have an inroad. But the govern-
ment may know that the forest will be
cut and burned anyway. Or it may de-
cide it necds the employment, or to cut
the flow of money out of the country.
The country itself must decide if it
wants the forest cut, and whether it will
be helpful 10 to 20 years down the
road.”

A. D. Moddie, a former official of
Lever Bros. in India, says there is a
need for *‘new and total ecodevelop-
mental concepts’ and that the prime
responsibility for them rests with the
““highly qualificd international funding
agencies and the national planners.
Here is scope for them to play an in-

novative role to match the complexity
of the situation . . .***7

The NRDC study urges that AID ex-
pand its environmental reviews to ¢n-
compass not merely individual projects
but programs which are carricd out in
several countries or are agency-wide.
“Perhaps more importantly,”” it says,
“AlID should examine the environmen-
tal effects of its (overall) program of
assistance to cach host country.™ It
says that a geaeric environmental
assessment—together with the cco-
nomic and social analyses alrcady
requircd—during the preparation of
long-term aid agreements and annual
country program plans, would provide
environmental factor analysis at a much
carlier stage of development plan-
ning.'?

1 would like to sec AlID take the
lead among other donors in all this,”
says NRDC's S. Jacob Scherr.

All these suggestions for carlier,
more comprehensive, and more sensi-
tive planning would be greatly facili-
tated and enhanced if agencies and gov-
ernments built in extensive procedures
for intergovernmental and public par-
ticipation. (See box on page 7.)

The U.N. Habitat and Human Sct-
tlements Foundation, for example, says
it advocates an emphasis on public par-
ticipation because of its **practical role
in making the most of scarce resources
and building up functional self-
rcliance.'"**
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SUMMARY

In 1977, the President and the Congress provided
to the U.S. Agency for International Development a clear
mandate to assist developing countries to protect and
maintain their environment and natural resources. AID
was dirccted to insure the environmental soundness of its
own projects, to make special efforts to protect the land,
soil, forest, water -nd wildlife essential to sustainable
development and human well being, and to help developing
countries to build their own environmental protection
capabilities. "Environment and Natural Resources" was
added to the list in the Foreign Assistance Act of majoxr
functional sectors which are to be the focus of U.S. bi-
lateral aid.

The need for more effective efforts to protect the
environment and to maintain the natural resource base is
becoming increasingly apparent to developing country govern-
ments, AID and other development assistance agencies. A
few countries, such as laiti and the Sahelian nations, alrcady
have suffered ecological disasters where natural systems have
collapsed after years of abuse. In many other aid receiving
nations, forests and agricultural lands are deteriorating
under pressurce from increasing demands for food, energy, and

materials. Overcutting of woodlands, overcropping and over-—
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grazing of agricultural lands, and the lack of proper
conservation measures are contributing to destruction or
decline of millions of acres of productive lands in the
developing world with consequent losses of agricultural
production and national income. Yet the impact is the
greatest upon the rural poor who are the most dependent

on natural resources -- the soil, trees, water and wildlife --
for their livelihood and well being.

AID alfeady has ﬁnderway or propocsed several
activities responsive to the Congressional and Presidential
directives. A number 6f AID projects seek to protect or
maintain the natﬁral resource base of. host countries,
through soil erosion control, reforestation, rangeland
management, and improved irrigation methods. Environmental
assessments or impact statements are beiné integrated into
AID project design procedufes. Finally, the agency is
helping a number of host countries to develop their institu-
tional and info:ﬁatibnal capabilities with such programs
as natural resource surveys using remote sensing data, the
development of natural resource management laws, policies,
and agencies, and training and technical assistance in re-
souxrce planning, protection, and management.

Yet the dimensions of the environmental challenges

facing developing countries, as well as of their government's
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ability (along with other donors) to tackle them, remain
ill-defined. The available information is rather limited.

In order to assurc that AID begins to address these problems
systematically and before crises occur, we recommend that
beginning in FY 79, AID carry out a thorough review of
environment and natural resourde.problems and institutional
capabilities in each host country. The survey would provide
a much needed information base not only for further develop-
ment of AID projects in the Environment and Natural Resources

sector, but also for host governments and other aid agencies.

~
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I. Introduction

Since World War II, the natural resources of many
developing countries have come under severe pressures. Expanding
populations, together with rapidly growing demands for food,
energy, and sheltex, are taxingvland, soil, ‘forests, water, and
wildlife throughout tne developing world. The deterioration of
the natural resource base in a number of poorer countries
undermines their capacity to meet the basic needs of their
people)and to achieve sustainable development.

A few countries, such as Sahelian nations and Haiti,
already have suffered ecological disasters when 1ife—supporting
natural systems collapsed after years of abuse, 1In the Sahel,
overcropping and overgrazing made millions of acres of productive,
semi-arid lands extremely vulnerable to drbught. The dry years
of 1968-1974 accelerated the decline of these lands, changing
some into deserts and resulting in famine throughout the region.
In Haiti, over thiequuarters of the country's forests have
been leveled Qver the past fifteen years, primarily to make
charcoal for cooking and heating. With the trees removed,
groundwater supplies diminished, soil erosion increased, and
downstream hydroclectric generators and irrigation canals were

clogged with scdiment. The destruction of the forests

1/ Glantz, "The U.N., And Desertification: Dealing With A
Global Problem," Descertification, Environmental Degradation In
And Around Arid Lands, (Glantz, eod., 1977),




may e&en have affected Haiti's climate. A succession
of severe droughts sincg 1974 triggered a crisis
early this year when the Haitian people were faced with serious
shortages of food, water, and electrical energy.

Environmental stress is not limited to these countries.
A 1976 survey carried out by personnel in U.S. Embassies on
population policies and the effects of population growth in
other countries found that 43 of the 69 developing nations
profiled were experiencing problems with overcropping and/or
overgrazing, resulting in serious soil erosion (28 countries) and
declining soil fértility (12 countries), In 24 countries, the
heavy destruction of forests was found to be hampering food
production. A number of these were experiencing water problems
due in large part to deforestation: sixtéen suffered periodic -
water shortages and ten increased flooding. Eight of the more
“arid nations were facing very serious difficulties on irrigated

farm lands due to saiinization, waterlogging, and siltation.3

2/ Montalbano, "Haiti--A Paradise Lost To Starvation, Drought,"
Chicago Tribune, May 1, 1977, at 18; Ewel, "A Report On Soil
Erosion And Prospects For Land Restoration In Haiti" (AID, April 1,
1977); Josephson, "Building The Third World," Envivonmental

Scicnce And Technology 852 (Septembexr 1977); Conscrvation Founda-
tion Letler, "Haiti: A Study In Environmental Destruction"

(November 1977).

3/ Paul I, Bente, Jr., The Food People Problem: Can The Land's

Capacity To Producc Food Be Sustainod? (Paper prescented to the

U.N. Conferences on Water and Desertification, 1977). The survey

was initiated by a circular cablegram from the Office of Population

Affairs, Department of State, in late 1975. U.S. Embassies were

asked, among other things, to assess the environmental Impacts
(footnote 3 continued on next page) )
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Environmental abuse is both a cause and effect of
poverty, especially in rural areas where most of the developing
world's poor live. Programs to slow population growth, to
iméf@&e food production, and to pProvide new sources of rural
employment and energy will ease the burdeﬁ on the ecosystems of
developing countries. However, sustainable improvement in the
lives of the rural Poor cannot be achieved unless a higher

priority is given to the maintenance and protection of the

natural resource base. In Losing Ground: Environmental Stress

And World Food Prospects, Erik Eckholm writes;

[R]eform and development efforts will
not achieve their aims if they are not also
suffused with an ecological ethic that recog-
nizes the conjugal bond between humankind
and the natural world from which there can
be no divorce. Environmental deterioration
requires direct attention in its own right;
at the same time, the balance of nature will
not be preserve! if the roots of poverty,
whatcver they may be, are not eradicated, 4

There is growing awareness of the seriousness ¢ these

3/ (continued) ot population growth. Mr, Bente, then a member
of the staff of the Council on Environmental Quality, used the
still classifie@ Iesponses to compile the composite data for his
Paper. Our rccent requests to the Department of Statc for the
declassification of those portions related to environmental im-
bPacts is under consideration and should be grantegd shortly,

4/ Erik Eckholm, Losing Ground: Environmental Stress And World

Fooq_££ggggg£§ 24 (1976). Losing Ground, Co-sponsored by the

United Nations Environment Programme ("UNEP"), is the best over-

view to date of environmental conditions in developing countries.

Eckholm notes that the precise rates and costs of ccological

deterioration in one nation or another are generally not available.

Yet he argues that in nany countries corrective action cannot wait

for definite results from scientific studies of natural resource

conditions, because these will take too long, Losing Ground 186. (\
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problems in many developing countries. ‘A number, including
Zaire, Indonesia, the Philippines, Gabon, Ghana, Brazil, and
Costa Rica, have establishéd ministries or special high-level
commissions concerned with natural resource conservation and
environmental protection. However, most still lack the informa-
tional, technical, legal, and institutional capability for
effective environmental regulation and planning. In particular,
the ecological consequences of development schemes often are
not given adequate consideration, despite the expensive lessons
of the past. TFor example, a major British-financed plan was
initiated in the late 1940's to produce groundnuts on 3,000,000
acres of savannah lands in East Africa. The scheme was begun
hastily without adequate ecological studies. As a result, there
were unanticipated, severe environmental broblems, including
soil infertility and erosion. By 1951, it was clear that the
multimillion dollar project had failed.5

A recent instance involves one of Colombia's largest
hydro-electric dam projects located on the Nare River. Here
there may be a failure to take into account environmental
factors outside the projecc area. A recent study by the
World Bank, which loancd some of the $200 million spent

s far on the partially constructed E1 Penol dam, warned

5/ Russell, "The Impact Of Technological Dovelopments On Soils
In East Africa," The Carcless Technology: FEcology And Inter-
national Development 570-571 (l‘arvar and Milton, eds., 1972),
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of severe soil runoff from uncontrolled settlement upstream.
Unless immediate measures are taken, the dam will rapidly lose
its water storage capacity due to sedimentation.6 Similarly,
in other poor nations, new irrigation projects, penetration
roads, and factories have resulted in unintended ecological
impacts involving significant economic costs and =ometimes
causing human suffering.7

In the past year, the President and the Congress have
given the Agency for International Development ( AID ) a clear
mandate to help to protect the environment and natural resources
of developing countries. On May 23, 1977, President Carter
said: ". . . I'am convinced that in the long run, development
programs that are environmentally sound will yield the most
economic benefits." The President directed the Administrator
of AID to ensure full consideration of the environmental sound-
ness of proposed development assistance projects and asked the
Administrator to ﬁake available to developing countries assistance
in environment and natural resources management.

In August 1977, Congress passed the International
Development and Food Assistance Act of 1977, which adds "Environ-
ment and Natural Resources" to the list of major fun tional

sectors, which arc to be the focus of U.S. development assistance.9

6/ Lernoux, "Iicological Disaster Threatens Colombia's Hydro-
clectric Projects," World Environment Report, December 5, 1977,
at 3.

.1/ Sce generally Farvar and Milton, supra note 5.

8/ Council on Environmental Quality, "The President's Message On
The Environment," The President's Environmental Proqram, at M-11 (1977).

9/ International Development and Food Assistance Act of 1977,
§ 113(b), 22 U.s.C.A. § 2151(b) (1) (2) (Supp. 3, November 1977). L*CK




It also created a new Section 118 of the Foreign Assistance Act
of 1961, as amended, which provides:

The President is authorized to furnish

assistance under this part for developing

and strengthening the capacity of less

developed countries to protect and manage

their environment and natural resources,

Special efforts shall be made to maintain

and where possible restore the land, vege-

tation, water, wildlife, and other re-

sources upon which depend economic growth

and human well-being, especially that of

the poor.10

This paper describes two pressing environmental
challenges to sustainable development in many aid-receiving
countries: destruction of tropical forests and deterioration
of agricultural lands. While it is premature to evaluate
fully AID's response to these challenges, the paper provides
examples of proposed and ongoing projects falling within the
new Environment and Natural Resources sector. The paper examines
AID's efforts to assure the environmental soundness of its
own projects and to help other countries to increase their
ability to protect and manage their natural resources, and

recommends what needs to be done now by AID in the Environment

and Natural Resources area.

10/ § 113(a), 22 U.S.C.A. § 2151p (Supp. 3, November 1977).
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B. Economic Develovment Assistance &7

The President today instructed the Secretary of State, the -
Administrator of the Agency for International Development,
and other concerned federal agencies to ensure that there is
full consideration of the environmental soundness of inter-
national development projects which are under review for
possible assistance.

In the past, environmental considerations have often been
considered a luxury in international development assistance
programs. They often have received little, if any, attention

in the development planning process. However, the growing

body of experience with these programs has shown that adequate
attention to environment is essential to the success of many
programs, particularly those dealing with agriculture, livestock,
fisheries, forestry, and water development.

The President also directed the Administrator of AID to make
‘available to developing countries assistance in environment and
natural resources management. Developing countries in general
have relatively little expertise in environmental and natural
resource management. Provision of assistance in this field can

help the nations involved to develop their own expertise and to.

design environmentally sound roject
of funding. Y projects regardless of the source

5



COUNCIL ON ENVIRONMENTAL QUALITY MEMORANDUM
TO AGERCY HEAIUS ON OVERSLEAS APPLICATION OF NEPA REGULATIONS

January 19, 1978

MEMORANDUM TO HEADS OF AGIINCIES

SURJSCT: Application of the National Environmental
Palicy act to Federal Activities Abroad

Since the January 6 mecting to discuss the application to
federal agency internntional activities of the National Ion-
vironmeatal Policy Act (NEPA), several comments and
coacerns have been expressed which jndicate that further
-explunation might lead to a better understanding and resolu-
“tion of the issue,

Incidentally, no date has been set for your comments on
this specific issue although ‘we would appreciate your
earlicat reasoned response. The date for comnients on our
propo: ed general regulations circulated December 18, 1977
Is January 23, 1978 but on request may be extended to
February 6, 1978,

WHY THISISSUE AT THIS TIME?
In order to make the process of preparing environmental
impact statemeits more cfliclent, economical and relevant,
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ENVIRONMENT REPORTER

on May 23, 1977 President Carter issued an Exccutive Order
directing CEQ to reform NIEPA procedures. In the course of
its work, CEQ identified two concededly difficult and con-
troversial issues of which the subject issue is one. Conse-
quently, we determined it to be advisable to direct agency
attention the problem and obtain assistance and advice
before proceeding to the task of drafting applicable
regulations on the issue. In short, CEQ is responding to a
present duty to consider regulatory reform of NEPA and all
its related aspects.

REQUIREMENTS OF NEPA
Concerning this issue the operative language of NEPA is:
"*The Congress. . .directs that to the fullest extent
possible. . .all agencies of the Federal government shall
.. .include in. .. major federal actions significantly affec-
ting the quality of the human environment, a detailed state-
ment by the responsible official on — (i) The environmental
impact of the proposed action,” etc. Section 102(2)(C)
Therefore, the statutory mandate is to (1) all Federal
agencies who undertake (2) major Federal actions which (3)
significantly affect the quality of the human environment,
The Act does not define or limit the geographical region of
the “human environment’ the quality of which is to be con-
sidered, and it does require that ‘‘all agencies of the Federal
government shall. . .recognize the worldwide and long-range
characler of the environmental problems’. Section
1r2)(F).

MCIAL CONSTRUCTION
¢ extent to which NEPA has international application
heen addressed by the courts on several occasions.

+ Wildnerness Society v. Morton, [4ERC 1101] 463
+ A 1261 (D.C. Cir. (1972), the Court of Appeals for the
I21:striet of Columbia granted standing to Canadian en-
vironmentalists in the Trans Alaska oil pipeline case where
alternative routes went through Canada. The court did so
becuuse the Canadians’ interests in the environmental im-
pact in Canada were within the zone of interest protected by
NEPA. :

In Sierra Club v. AEC, 6 [ERC 1980) (D.D.C. 1974),
AC and Eximbank were sued to make them comply with
NEPA. The AEC prepared an EIS on its overall nuclear ex-
portl process, essentially settling the case, since AEC was
the lead agency. The court zssumed that governmental ac-
tions abroad were covered by the Act.

Sierra Club v. Coleman, [8ERC 1477] 405 F Supp. 53
(D.D.C. 1975) and 421 F. Supp. 63 (D.D.C. 1976). The Court
ordered the Department of Transportation to consider the
environmental impacts involved in the construction of a seg-
ment of the Pan-American Highway in Columbia and
Panama, both as they affected the United States (migration
of hoof and mouth disease) and as confined to Panama
(effects on Indian culture).

EDF v. AID, (D.D.C. 1975), Involves a suit against AID
to make it prepare an EIS on its pest management program.
AID settled on terms which were approved by the Court. The
settlement specifically contemplated covering local im-
pacts within individual foreign countries.,

PRIOR CEQ OPINIONS

CEQ. as the designated agency responsible for implemen-
ting agency compliance with NEPA, has been consistent in
its interpretation of the Act since 1971. The most recent
precedent is a September, 1976 CEQ memorandum opinion
from Chairman Russell Peterson (Appendix A) advising all
agencies that:

“[Wie advise that NEPA requires analysis and disclosure
in environmental statements of signficiant imipacts of
federal actions on the human environment — in the United

Published by THE BUREAU OF NATIONAL AFFAIRS, INC., WASHINGTON, D.C. 20037 !
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States, and other countries, and in areas outside the jurisdic-
tion of any country.”

The proposed draft regulations the Council has prepared
and submitted to you recognize there are unusual and excep-
tional circumstances which may be recognized in the
application of NEPA to governmental agency ctions in
other countries,

AGENCY EXPERIENCE

Some agencies for some actions have administratively
determined to conform with NEPA requirements for their
activities abroad. Examples are:

—the State Department's recent EIS on the Panama
Canal Treaties

— the Department of Interior’s and Federal Power Com-
mission’s EISs on natural gas pipelines and alternatives
from Alaska across Canada to the lower 48 states

— NOAA’s on its hurricane seeding program

— AID’s on its worldwide pesticide program

Of those agencies with a history of implementing NEPA in
their activities in foreign countries, the one with the greatest
experience is AID. At the request of OMB, the Administrator
of AID prepared an analysis of its experience (Appendix B)
which concluded:

“[O)ur overall experience is a positive one. We have dis-
covered that developing countries themselves have come in-
creasingly to recognize the inter-related nature of environ-
ment and development and to seek to ensure that en-
vironmental considerations are adequately addressed in
development projects. Further, the practical experience of
AID had been that it is possible to undertake detailed en-
vironmental analyses of U.S. supported projects abroad and
that the results obtained are useful to us, as well as to host
country planners, in making project decisions.”

AID’s analysis rebutted each of four recited *‘potential
negative impacts hypothetically associated with the conduct
of environmental analyses."

1. AID has been able to undertake environmental analyses
“without strain'’ on foreign relations.

2. Achievement of the Agency's mandate has not been im-
paired by the conduct of environmental analyses.

3. U.S. jobs have not been lost due to environmental
analyses.

4. Costs have not been excessive.

WHAT IS PROPOSED?

Earlier, reference was made to the fact CEQ's present
proposals recognize and make allowance for unusual and ex-
ceptional circumstances involved in federal agencies’ ac-
tivities in foreign countries. CEQ does so by limiting the
applicability of the standard EIS procedure only to those
major activities abroad whose significant environmental im-
pact affect (1) the United States and its trust territories; (2)
the global commons, such as the oceans; (3) Antarctica.

For all other major activities having a significant en-
vironmental impact outside the United States, the federal
agency may, in consultation with CEQ, provide for ab-
breviated ‘'Foreign Environment Statements whose
preparation can take into account such special factors as:

1. Diplomatic considerations

2. Availability of information

3. Comme -cial competition

4. Commercial confidentiality

5. Extent of agency role in the proposed activity

U.S. STANDARDS ARE NOT BEING IMPOSED ON
FOREIGN COUNTRIES

The preparation of a Foreign Environmental Statement
would not impose U.S. environmental standards on any other

- M
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country. Fven If the federal activity abroad is unlawful in
the United States, NEPA does not prevent its being under-
taken abroad. What a Foreipn Environmental Statement
would do is make clear that what the povernmmental agency
preposes to do in another country is unlaw(n) in the United
. States.

CONCLUSION

Our concern over the environmental effects of U.S.
government actions abroad are expressed in the last section
of our proposed draft. Summarized they are:

1. We want to insure that if a product is banned or strictly
regulated in the United States on health grounds the U.S.

agency and other officials are at lcast aware of this before

providing the product to a foreign country.

2. We want at mininnnn full disclosure before an
American decisionmaker takes an action which threatens
natural resources of global impartance.

3. We want to be sure that the American decistonmaker is
awire of what he s doing if his actions, however beneficinl
to one country, cause a significant adverse effect in another
country,

If you have any questions, please bring them to our atten-
tion. We look forward fo recciving your comments,

/s/CHARLES WARREN

Chairman

COURCIL ON ERVIRONMENTAL QUALITY DRAFT REGULATIONS
ON APELYING NEPA TO SIGNIFICANT FOREIGN ENVIRONMENTAL CFFECTS

Draft

Section 1508.12 J{uman Envvironment

“Human environment” shall be interpreted comprehen-
sively to include the natural ond physical environment and
the interaction of people with that environment. The human
environment is not confined to the geographical borders of
the Uriiced States,

Section 1505.13 Application of NEPA to Sigpnificant En-
virommnental Effects Not Confined to the Usited States

(a) Ageacies chall fully eomply with thes= rezulations in-
sofar as Gwir major Fedeoczl ections significantly affect the
cnvironent of:

(1) The United States and its trust territories,

(2) Tiie giobal commons, which consists of areas outside
the juricdiction of any nation (e.g., the oceans).

(3) Antarctica.

(b) Ag ncies shall comply with the provisions of these
regulation: pertaining to forcign environmental statements
(sec. 1208, ____ ) insufer as their major Federal actions
significantly affect the enviromment enly of onc or more
foreign natious.

Sectien 15063. ____. Foreign Environmental Statement

(2) “Foreigm environmental statement” js the statement
require:’ by see, 162(24(C) of the Act when a major Federal
action significantiy affeets the environment only of one or
more foreiya nations, Such statements need only contain the
infermation called for in sections 1502,13-,15,

(b) In developing their implementing procedures for such
slalements under seclion 1507.3, affccted agencies shall
consult with the Council whicl shall assist the ageney in fit-
ting the Act's requircments to the practiczl considerations
of operatinig in the international context. Among other things
these procedures shall:

(1) Establish criteria by which the agency cen determine
that a forcign environmental statement or peiiions thercof
will not be subject to public comment when such review
would be inconsistent with the cecomplishment of the agen-
cy's siatulory objectives.

(2) Take into account special factors which would Hinit the
review period or the required detsil of the statement such
as:

(i) Diplomatic considerations or the relalive unavailabili-
ty of information;

(ii) Whether the Federal agency role is cae limited to
passing on propasals developed clsevihere (as opposed to
situations where the agency is involved in early pianning or
joint sponsorship); and .

(iii) International commercial competition and confiden-
tiality.

{3) Ensure consideration in forcign cnvironmental
statements of;

(1) Activities which arc unlawful or strictly rerulated in
the United States in order to protect public health or safety;

(ii) Activities which threaten natural, ccological or en-
vironmental resources of global impoartance; and

(iii) Activities which may have inadvertent adverse
effects on other foreign countries.
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PUBLIC LAW 95-88—AUG. 3, 1977 9] STAT. 533

( Public Law 95-88

951h Congress
An Act

T'o nmend the Forelgn Asslstance Act of 1961 to anthorize development axsistunee _Aug. 3, 1977
progrians for fiseal year 1978, to amend the Agricultural ‘Iride Developunent LR, 6714)
and Assistance Act of 1954 to make eertain changes in the authorities of that
Act, und for other purposes, .

Be it enacted by the Senate and Iouse of Representatives of the

United States of Amevieain Congress assembled, International

Development and
Food Assistance

SIIORT TITLE At of 1075
Skcrion 1. This Act may be cited as the “International Develop- 22 USC 2151
ment and IFood ssistance Act of 1977, note.

[ TITLE I—-INTERNATIONAL DEVELOPMENT ASSISTANCE

" ENVIRONMENT AND NATTRAL I!l‘..in"l:(‘l-‘,s

Sie. 113, (a) Chapter 1 of part T of the Foreign Assistanee Aet of
1961, nx amended by seetion 112 of this Aet, ix Gother amended Dy
adding at the end thereof the following new seetion:

22 USC 2151p. Sk, 118, TavironyeNT AN NaTunatn Resounces,—The President

is authorized (o furnish assistance under this part for developing and
strengthening the capacity of less developed conntries to proteet and
manage their enviromment and natural vesourees, Special etforts shall
be made to maintain and where possible restore the land, vegetation,
water, wildlife, and other resources upon which depend economic
growth and human well-being, especially that of the poor.”,

22 USC 2151. (b) Scetion 102 of such Act i amended—

(1) by ingerting in the seventh paragraph of subsection (a)
“environment and natnral resonrees,” inmmediately after “decent
housing,”; and

(2) by inserting in enhseetion (b) (2) “environment and natural
resources;” immediately after “health;”,
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Title 22—Foraipn Rolatlons

CHAPTER N—AGENCY FOR INTERMA-
TIONAL DEVELOPMENT, DEPARTHENT
OF STATE

J1tesr, 16]
PART 216--ENVIRQMMEINTAL
PROCEDURES

Sec. '

216.1

216.2

216.3

2104

216G.0

210.6

216.7

2168
AUTORITY

2301).

§ 216.1  Tuteaduction,

() Purpnse. In necovdance with the
National Favirommental Policy Act of
1969 (NEYA)Y and relevant AID polletes,
the following genernl procedures ave cs-
tablished, ‘fhese proeedures have been
developed to Insure that enviromental
factors and values are intesrated into
the dectston-tanking process and to ns-
sipn respousibility within the Agpcuey
for ascessingr the envivonmental effecta
of ALD" nctions,

(Y Environmental policy, In the con-
duct of its mandnte to help upgrade the

Introduction,

JApplicabllity of procedures,
Guenerul procedures,
Responsibilities,
ravironmental assessments,
Favironmental fimpact stetements.
Puble hearings,

ecordys and reports,

(42 U.S.C. 4832, 22 U.S.C. 2301).
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qualily of life of the poor I developing
countrics, AID conducts o broad range
of nctivitics nddressing such bhaste prob-
lems s hunger and mudnutrition, over-
population, disease, disaster, {lHterney
and lack of ndequnte housing and trans-
portation. As authorized by the Forefpn
Ansistance Acl (AA) of 1961 as amended,
ATD finances or directly furnishes hoth
bitateral and multilateral development
assistnnce throuegh loan and prant pro-
grams of lechnieal advisory serviees, re-
gearch, trainhg, constrirtion and com-
modity support, These prosramns are car-
ried out under the foreipn policy guld-
egnce of the Sceretary of State and in the
context of the vealitles of the differing
priorities of the developing countries,
within this framework, it is ATID policy:

(1) To cnsure that the environ.ental
consequences of proposed AID-financed
activities are identiftcd and considered
by AID and the host country * prior to n
final decision Lo proceed, and that appro-
priate cnvironmental safeguards  are
adopted:

(2) 'To assist in strenpgthening the in-
digenous capabilities of developing coun-
tries to appreciate and cvoeluate the
polential environmental c¥ects of pro-
posed development straicgios and proj-
ecls, and to sclect, implement and
manare eitective enviromnental protec-
tion measures, and;

t3) "o fdentify impacts resuiting irom
its actions upon the environnicat includ-
ing thosc clements of the world blosphere
whieh are the common natural and cul-
tural heritage of mankind.

i¢) Depinitions-—(1) CEQ guideline or
guidclines, Guidelines promulgated by
thie President’s Council on Environmen-
tal Quality (CEQ) under NEPA and
Exceutive Qrder 11514, entitled “Prep-
aration of Environmental Iimpact State-
ments” (FEpERAL REGISTER, Velume 38,
Number 147, Aupust 1, 19i3), and
amendments thereto.

(2) Initial environmental cxamination.
As uscd, herein, an Indtial Favironmental
Examination is the itinl study of the
reasonably foresceable effeets of a pro-
posed action o the human environment,
Its function is to provide the basis for o
Threshold Decision as to whether an En-
vironmental Assessment or an Eaviron-
mental hnpact Statement. will be re-
quired, 11 an Eavironmental Assessnient
or an Yavironmental Tmpact Statement
Is required, the Examination will also
provide the basds for fts preparation. The
Initlal  Environment:l Iixamination
should identify and deseribe where ap-
proprinte: () The nature, scope and
mapnitude of any reasonably forescenhie
offeets of an actlon or any prt of an
netion on the Intam environment; b
the reasonably forescenble effecty of any
such envivonmental fmpact on orgse-
nisms in the blosphere ieluding human
Nfe; and, where an Environnental As-

TIn every Instincoe in theao procedaren tho
terms “hest country” or “hoat. govermment”
or “reclplent comtry’ are meant to rafer
to tho country that ta both reeetving and
finuncinlly purtteipativg in the AID wislut-
ance wader the termn of {ho 1FAA,

Best Avuil coiedn

sessinent or an Environmental Impact
Statement s required; (il rensonable
alternatives to the proposed netion which
will be studied In detadl in the Fnviron-
mental Asgessiment or draf4y Ionviron-
mental Impact Stntement, The hutal
Favironmental Fxaumination will e an
interral part of the Procet Review Pa-
per or equivalent document which will be
clreulated to selected Yederal apencles
for comment, when nan Environmental
Assessmient s to be preopared.

(31 Threshold decision. A Tormal
Apency deeiston which determines, based
on an Initinl Fnviconmental Examina-
tion, whether a proposed aceney action
is or is not an action which will have o
signifcant effect on the human environ-
ment, and, if so, whether an Environ-
mental Ascessment or on 'nvirermental
Impact Sl"\((*munt s required. This de-
cision is mude oy {he very carly steses of
aclivity cenception, even before the ne-
tivity 15 reviewed for consistencey with
AID objectives and recipient requests,
wWhile it is difficult to inclusively wdentify
all such actions, types to be carefully
considered for environmental cffects
would include those:

ti) Where the immpact is locnlized, but
the human cenvironment will he signifi-
cantly aivected:

(if) Where the impact s lkely to be
frreversikle or hirhiv centroversiaj:

(ii{) Which involvc a complex of proj-
ccts, with individually Jimired hut cumii-
Jatively considerable cffects;

tivy Which involve a limited amount
of money, but whicit set o prrzccdc:'-'. for
future actions; or represett a devi<ion in
principle about future cousrses of action;
Actions that sheuld ke consicdered in de-
termining  “sigmificant cffects” include
those which adversely affect such aspeets
of the human eavironment as air. water,
1and, flora and fauna, and soclo-ced-
nomic conditions, Special altention
should bke given to problems involving
solid waste, noise, radiation, hazardous
stubstances, energy sources and natural
resources development, and in addition,
artions which:

(a) Degrade the qualily of the huinan
cnvironment;

(1) curtail the range of beneficinl uses
of the human environment and ity re-
sourees and serve Luort-term, to the dis-
advantape of long-teim, environmental
froals;

(¢) Mnay have both detrimental and
benefictal effects even if on balanee the
Areney believes that the effect will be
beneflelal;

() Tlave secondary effects whichh may
be more substantial (han the primary
eifeels of Lhe origsinal aetion,

@) Are likely to have an cffect on any
nulural or cultural herilage Hsted by the
Waorld Heritnge Committee pursuant to
Article XI of the "Convention Coneern-
Ing the I'rotection of the World Cultural
and Natural lleritnge,” of November
1992,

) Environmental Assessment (EA).
The Fnvironmental Awsessment s o de-
tiadled study of the veasonnbly foresicen=
ble environmental effeets, both posttive
and negative, of o proposcd actlon and
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fts reosonublo allernniives carrled out
within or alecting rpeeific developing
countrles as further duseribed i § 216.5
of Lthese procedures. To the extent pruc-
tieable Lhe Avsessment will Le developed
{n close collaboration with the host
country institutions and subject Lo re-
cipicnt country review.

(%) Euvironmenlal I'mpact Stetement
(K1S).The BIS js a detuiled study of the
reazonably  forescenble cenvironmental
fmoacls, both positive and negative, of
8 proposcd AID action and its reasonable
alternatives on areas described in § 216.6
of these procedures, Itls a snecific doeu-
ment having a definite format and con-
tent, as required by NEPPA and as recom-
mended hy CEQ Guideiines, which s cir-
culaied in dratt form.in ordsr to obiain
the comment or review by other Federal,
St and local domaestic agencies and
the US peneral public. The final Environ-
mental Impact Statement tankes into
conslderation the commonts received on
the draft. The required iorm and content
of an Environmental Impact Statement
1s further defined in §% 2165 and 216.6
of these prazedures.

(6) Ncoutive Delerminalion. A Nefa-
tive Detormination is a {formal writlen
decument based on o Threshold Deci-
sion that a proposed action is not n
mejor actien which will have & sigmifl-
ecant cifect en the human environment
and 15, therefore, an act‘on for which an
Euvironmental Impact Statement or ian
Tnvironmzntal Assessment will not hbe
regtiired.

() Negalive Declaralion, A Negative
Teclaration is an oflicinl written Agency
deeision made by rn Assistant Admin-
{strator which stales that the Apency will
nol develop on Environmmential Impact
Stat-ment or 21 Bnvirenmental Assess-
men: Loran acvou waich the Agenvy has
denddica as benag normadiy coverad by
these procedures.” ' The decision mmay be
basod o (B cverriding considerations
el ne Jhe peovision of disaster relief
g e © ol that a substantial number
ol Jnviroume:tal Assessnients or n-
vironmental Imoact Statements relating
Lo similar activities huave been prepared
i, the past, or Gih the fact that tha
Aueney has previously decided to pre-
pare u pragrammatic Statement or As-
sessiient covering the netivity inques-
Lion.

(& Project Fdentification Document
RHIH L A0 inlanal AID doctment which
Lutialy identifies nd describes ©opro-
poscd project. Tt in oo chort paper pre-
senting  cnough  Infermuehon  on tlhic
preject to demenstrate its relevanee Lo
Apency priovities and s practical po-
tentinl,

() Program Assislaace Initial Pro-
pogal (PATPY . Aninternal AID document.
used 1o fnitinte mnd identify proposed
non-project  conmmodity import pro-
proves. 1L e anadoprous to the Project
1dentification Document,

(1M Project Kevlew Paper (PRIY, An
internnl ATD dorument presented during
the wnalylical stuge of noproject in con-
junction  with  formulatlon  of  the
Ageney's  Congresslonud  Iresentution,
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The PRP identifies major project issucs
and assures that necessary steps can be
agreed upon to examine if the project
is feasible and to determine the best
possible implementation plan Tor the
project.

(11) Program Assistunce Review Docu-
ment (PARD)Y. An Internal ATD docu-
ment used far a more detailed review of
an approved Program Assistanee Initial
Proposnl under o non-project comniodity
import program. It is annlopgons to the
Project Review Paper and contains a sec-
tion which identifies categories of com-
moditics and provides the justification
for the proposed AYD finaneing.

112) Project Paper (PPY. An internal
AID document which provides o definl-
tive description and appraisial of the
preject and particularly, the plan of im-
plementation. Project Papers form the
basis for a final decision on whether or
not to offer AID funding for a projcet.

(13) Program  Assislance Approval
Dovumenl (PAADY, An Internal AID doc-
ument approving non-project commodity
import propram assistance. It s analo-
gous to the Project Paper.

§216.2 Applicability of procedures,

These prozedures apply to all new pro-
grams or activities, including those that
may arise in conneztion with on-going
projects, for project assistance, resenrch
and commodity procurement. Not every
AID activily, however, will be a mujor
action significantly affecting the human
envirenment fov purposcs of theve pro-
cedures. For exiunple, the following gen-
cral clacses of activities will not non 2y
require ihce filing of an Enviroamental
Impact Statement or the preparation of
an Enviremarnial Assessment:

() Lducation or training profrenis
not deslrned to result in activities di-
rectly affecting the environment;

(hy Controlled cxperimentation  ex-
clusivelv for the purposc of yresearch
which is confined to small areas and
carefully monitored:

) Annlyses, studles, academie or in-
vestigative research, workshiops and
meetings:

(d) P'rojects where AID is o minor
donor to 1 multidonor project and there
are no potential effects upon the environ-
ment of the 118 or arcas outside any na-
tion's jurisdiction;

(@) Document and informattion lrans-
fers:

(D Coniributions to international, ve-
pional or national orpganizatioms by the
USs which are not for the purpose of
carrying oul o specificaliy identifinble
project or projects;

) Disnster and
activilies:

ay US institution bullding prants, as
provided for under Section 2110 of the
Forelen Assistanee Act,

§216.3

(n) An Initinl Environmenial Fxamt-
natlon will be prepared by the orfpinntor
of o project concurrently with the Project
Review 'aper or Projiram Ascdstance Re-
view Document or earlier. When 'roject
1teview Papers or Program  Ansistunce

cmergency  velief
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Review Documents nve not utitlzed, the
Iaitial Fnvironmental Fxaminntion will
be prepnved concurrently with the prep-
a.ntion of the Project. 1dentifieation Doe-
ument or Préject Assistance Initial PPro-
posal or ul the enrliest appropriate Ltime.

(LY Based on the Initial Environmen-
tal Examinntion, a Threshold Deelnion
will be specifieally receennmended in the
Project Review Paper, Program Assist-
ance Iteview Document or Projcct Iden-
tification Document and acted upon at
the Burcan or Oficr level coucurrently
with approval of the Proicet Review
Paper, Program Assistance Review Doc-
ument or I’roject Identifieation o=
ment. Iif the Threshold Decleion is nepne
tive (i.c. an Environmental Assessmeng
or an Environmental Imponet Statement
is not required:, the counizant Pureag
or Oflice will record tais decision and
such recocd wili constitute a Nepative
Deterination, 1f the Threshold Decel-
ston bused om &n Initial favironmental
joeamination is pocitive de.a sionificant
cnvironmental tmpact is likely to occur)
then the activity is.to be cvaluated to
determine if an IS is to be nrepared
pursuant to Section 216.6 of these pro-
cedures. When .. Threshold Decision
based on an Tuial Favironmentnal Ex-
amination indicates that an Environ-
mental Assessiac e §u required, the pro-
cedures of § 2165 will be followed and
the approved Projoct Review Faper or
eceivalent docun.ent contaming the In-
{tial Environiental Fxamination witl be
circulnted to sclected ULS. Federal agen-
cies with relevint expertlse, utilzing the
list provided in the CEQ Guidelines,
Such apencies will be invited to make
writter: commonts within thirty days on
the Examination and on matters that
should be considered in preparuaiion of
the Environmenial Assessment. Cuom-
ments received on environmental aspeets
from reviewing Federal agencies will be
torwarded to the originating proieet of-
fice for consideration in the formulation
of tlie desipn and implementation of the
project and the required Environmental
Assessment and will form part of the
project flle when the project conies for-
ward in the Project Fuper stage for Tinnd
approval.

(¢) If the Proicct Review Paper, P'ro-
gram  Assistance Review Document or
Project. Identification Document 15 ap-

‘proved and the ‘Threshobd Decision posi-

tive, the orlginator of the project will
prepare, prior to or concurrently witl
the Project Paper or l'roprrant Assislance
Approval Docunuent, an Environmental
Assessinent or dradt Fnvironmental Tin-
pact Statement as resired. Dendt Kn-
vironmental Impact Stawements will be
cirenlated for review and comment ns
part of the review of Project Papers and
s ontlined further in § 216.6 ot theso
procedunes, Final approvul of the Prnject
Paper or Proprum Assistance Approval
Document und “he method of imple-
mentation will include considerntion of
the Environmaental Assessment or final
Environmentad  Impnct  Statement  as
well ns other required (non-environ-
mentul? nnalynes. If lonns or grants for
brond tector activities (eg. river busin
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development, ete) ore proposed, a gen-
erad or progrummatic Environmental
Ascessment o Fnvironmental Impact
Statement conststent with the scope of
the proposed lom or grant will be pre-
pared In conjunetion with the Yrojert
Paper and apgveement will be yeanched
witli the recipient government that o
detafied Assessment will he prepured and
considered on each individual projecel as
it i developed nnd prior to its approval,

(D) Preeessing and Review Within
ATD Initial Environmental Examina-
tions, Environmenta) Assessments nnd

finn] Euvironmental Impacet Stutements
will be processed within AID in accard-
ance with the normal AID procedures
for other documents, ‘Fhese procedures
cull for purticination in the projeet re-
vlew process of {eehmical, fepnd and
country speciulisls, Yviromnaentsl As-
cessments and final Lnvirenmental Im-
pact Statements will he reviewed as an
intepral part of the Project Puper or
equivalent, In aad:dition to these normal
procedures, Environmental Asscisments
will be reviewed by the appoiuted Bu-
rean environmental oflicer and, periodi-
cally, by the Environmental Coordinator.
who will monitor the nvironmental As-
sessment process. Draft and final ITnvi-
ronimental Dapact Statenients will he
reviewed by the Fneironmental Coordi-
nator and the Olice of the General
Counsel.

(¢) Menitoring: To the extent feasible
and 1elevant, projosts and programs for
which avironmental Iimpact Statements
menis or Enviromnental Aseessments
have been prepared, shoulkd be desiened
{o inclhide measurement of any chanees
in environ.ienial quality, positive or
negative, durine their imolementation,
This will require recording of hascline
data at the sivrh, To the cextent that
available dita peomis, oripinating ofiices
of AID will “ammulate systems in col-
laboration with the recipient nationts),
10 monitor such hapacts during the life
of T invotvenent in the activity,

s Wevisions: If, artter a Threshold
Vooeisienn Loaede resnitingg in i Neeative
Determund :on, o project is revised or
new dnformation  hecemes availabie
which indieates that a prope od netion
i nb be tnngor” end s cffeets ey jonift-
eant”, the Nepative Determination will
e reviewed and revi.ed by the copnizant
Berear and an FBovivonmental Assess-
ment or Environotental Jmpact State-
raent will be prepared, 3 approprixte.
ravisonmental  Ascessments wied kin-
virontental hmpaet Gtatenrents will be
cmendad wd proceased approprictely If
{Lere are o clzmpes in the mrejeet
ar prasea, or when sipnificant new M-
formation becomes avallable. Whiecn on-
polng proprians are reviced to o incor-
porate o change Iy seope or nafure,
determination will be made as to whether
stich change may have un cnvivonmental
fimiet not previowsly assessed If so, the
procedures outlined nbove will be fol-
Jowedt.

§216.t
(0 As i general prineiple, responsi-
billties for environmental decislons nnd

Kenponsibilities,
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nctions will be similar to normal AID
orpanizational responsibilitics so that an
environmental awarencss will permente
the entire orpanization and environmen-
tal considerutions will be welghed with
others in an integrated manner at cach
level of responsibility, ‘Thus each A1D
oflicial empowered to authorize funds
will he responsible to the Administrator
for implementing these procedures and
obtainineg and managing the required
IesOUrces.

() In view of the nced for an inter-
nal and external foral point for cn-
vironmental midters, the position of AID
Fnvironmental Coordinator has heen ¢s-
tablished in the Office of Science and
Teehnolapy, Technieal Assistance Bu-
reau (TA/OST). ‘This person will serve
as the principal enviromnental affairs
coordinator for the entire Apency and
will provide poliey puidance and profes-
sional leadership within AT and will
serve as chairman of the AID Cowrmillee
on Environment and Developmend. The
Environmental Coordinator wiil also he
the prineipal point of contact on en-
vironmental aftairs with the Council on
Favironmental Quality, the Department
of State, ull other Federal agencies and
the public. :

(¢) 'The head of ench Burenu, Mission
and major Ofiice will desinate a com-
petent ofticer to act us coordinator, ad-
visor and priuelpal point of contact for
cnvironmentinl matters within hls or-
panizational unit, Those oiucers loented
in AID/Washington will alss be members
of the ATD Committee for Bovironment
ond Development.,

() The Committce ou Environment
and Develonment will provide advice on
major issues, policies or procedures hav-
ing agency-wide jimplications.

(¢) Centrul technical offices will pro-
vide suppert and advice to AID Bureaus,
Ofces, and Missions as requested in their
respective areas of expertise. The {ollovw-
ing Ofices are expected Lo be {nvolved
most frequently:

1. Oftice of Fngineering (SER/FNG)

a, Office of Agriculiure (TTA/AGR)

3. Ohice of Scirnce and ‘Technology (TAS
0sT)

1. Oftive of Commodity Minapement (SER/
COM)

f. Oftice of Health (TA ')

6. Ofiee of Urban Developmeat (TA/UD)

7. ONlee of Nutrition (‘TA/11)

() When required by responsible of-
fices, qualificd outside contractors may
e cmployed to assist i preparing Tnitinl
Lnviromnential Examinations, Faviron-
mental  Assessments or Environmental
Tmpacet Statements,

%2165  Favirommental
(rA).

() General purpose. ‘The purpose of
the Fnvironmental Aszessment s to pro-
vide Ageney nnd host country deelsion
nudiers with g comprehensive under-
stinding of the reasonubly foreseenble
environmental effeets of proposed netlons
ad thelr reasonable nlterantives so that
the expeeted benefits of development ob-
jeetives enn be welghed rgainst any nd-
verse shorl or long-term finpaucts upon

Ausersmenty

the human environment or any hrrevers-
ible or irretricvable commitment of re-
sources. 'The Environmental Assessiment
will be consideied by A1D prior to finul
approval of any activity ps outlined iIn
§ 216.3 of these procedures.

() Collahoralion with Recipient Na-
tion en reparation. Collaborntion in ob-
tunine data, conducting an~lyses and
cons<idering alternatives will help build
un awareness of development-associated
environmental nrotlems in less developed
countries as well as assist in huflding an
indicenous  Institutional  carability  to
denl nationally withi surh problens. Mis-
sions, Bureaus ard Otices will cellabo-
rate with reipient esuntvies to the maxi-
mum ext-nt poscirle. in the development
of any Fnvironment 'l Accessments re-
qiired and obtain 2eveement of the reei-
pieal country to parti-ipate m the prep-
aration of nny reeuired Assessment and
to condider enviienmoninl consequences
as sel feith therein, Tn some cases, cen-
trally Mmnded Proiect Papers ere prepared
andd approved pror to country selection.
I such cases, prior agreements, collah-
oration and specific details of any re-
quired Assessments roust be deferred un-
til o later date. I many reciviciat coun-
trics, neither hosciive data for complete
Tovironmental A=sesiiments or monitor-
ing may be availarle, 1rov local personel
with the knowledee required to partici-
pate suistantively m the Astessments. In
these cases, Missions ghould encourage
and he resroncive to ho-t-country re-
quests for training or technical aseist-
ance. When AID unilaterailv considers
that there is & rensonakle risk of siqni-
fieant adverse offests on the environment
from an a~tivitvy provoes-d to it for sun-
port, and wherc cfforis to encourage the
incorpor-tion of anvvonrats safepuards
are unsuccessivl, AID reserves the pre-
rorative of declining to participate in the
activitv,

(c) Content and 'orm ® The scope and
denth of informstion and data gzathered
for Environmental Ascessments should
be similar to that for cconomie, techni-
¢al and other anrlyses required by AID
and must be relevant to the specific en-
vironment~l fssues involved.

(1) Envivonm-nial Acsessmentfs should
include or meke veference within the
same document to a deserintion of the
proposed action, n statement of its pur-
noses, and o deserintion of the environ-
ment  affected, in-leding  information,
apnmary technicad datn and maps and
dugaems where relevant, adequite to
permit an asseesment of potentinl en-
vironmental invaect. ichly  technieal
and sneciiized anadyres ond data «hould
be avaided in the body of the draft, but,
il required, should be attached as ap-
pendices  ar fostnotaed with adequate
bibliographie references and, it diflicult
to obtain, a notation of where they are
avadlable, In addition to a desceription of
the proposcd action and the environnent
alfected, the Enviromnental Assessmoent
[

s Iits seetlon is aubstantially teken from
CcrQ Guldellnes, Section 1600.9,
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shoutd {dentify and deseribe further re-
lated activities which are intended to be
undertaken in the same peneral area and
of substuntinlly the same nature which
are promsted and finsnced by AID or
unother US Government  ageney, or
where AID assistance §s conditioned upom
the recipient country’s undertaking fur-
ther reluated activities in the same geh-
eral area and of substantlally the same
pature. The interrelntionships and cumu-
lative environmental impacts of the pro-
posed action and other related activities,
ns deseribed above, st he presented in

the Environmental Assessment,  The
amount of detatl yrovided in such
descriptions should be commensurate

with thie extent and expected impact of
the sclior, and with the amount of in-
formation required at the particular level
of decision-maimyg (rlanning, feusibility,
desipn, ete). In order to enrure aceurnte
descripticns of & proposed netion and its
plternatives, site visits should he made
as appropriate. Ponulation and prowth
characleristics of the affected area and
any population and pgrowth nssurnptions
uscd to justify the projcct or program or
to determine secondary: population and
growth impacts resatting from the pro-
posed action and its aiternalives shoutd
be identified. It is essential that the
sources ¢ data used to idontify, quantify
or evaluate any and 2il environmental
consequonces bz exnressly noted.

(2) Thre reiationshin of the proposed
gction 1o plans for land and resources
use, polizies and controls for the aftected
area and sectoral or nationnl develop-
ment plans should be examined. Siuce
AID prcgrams and projects are uander-
taken oniy at the request of and in col-
laboration with the recipient country,
there should be no conflict with the ob-
jective and sperific terms of 1.DC ap-
proved  or  pronal 1 land use plans,
-rdiries 211 controts, if any, {or the area
A cted,

vy The repsonably foresceable impact

. tine vroposed action on the human en-

srenmnent must be accessed.

g1 Tdentification and auantification of

such mnacts roguires an aesessment of
‘e positive and negative eiteets of the
aroposed acticn as it afTects tive environ-
cpent of the resipiont country or neirth-
Laring counlrizs as arproprizte, The at-
tention ziven o different environmental
taelors will vary sceordingto the nature,
seale, nad location of the proposed ac-
tiot. Among factors Oy consider should
pe (h- reasonably forco-erable effect of
the et on sach aspests of the environ-
menib as Lhoese Hsted in » 116.1(c) (3 of
these  procedutes.  Primary allentlon
shoulu Lo piven in the Fnvironmentual As-

SesSNC G to discuseine those factors mosl

evidently impacted Ly the proposed
action.

Uiy Secondary or indireel, as well as
primary or dircet, consequences for the
environment should te ineluded in the
Astessinent. Many maior Agency actions,
in partieular those that involve tlie con-
struction or funding of Infrastructure in-
veatment (e.g. terigation projects, rural

water supply systems, rural access ronds,
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water resource development projects,
ele)) could stimulate or induce sccondary
eftects in the form of associated invest-
ments, introduction of disease veetors,
and changed patterns of social and cco-
nomic actlvities. such sccondary effects,
through their impacts on human health
and existing cominanity facilities an:l
selivities, throunh inducing new facil-
tics and activitics, or through changes in
natural conditions, may often he even
more substantial than the primary cf=-
fecls of the orlginal action jteelf, For ex-
ample, the effects of the proposed action
on population movement  and arowth
may be among the more slenificant seo-
ondary effects. Such population and
growth impacts should he estimated if
ecxpecled to be cfermific 1t and an ascess-
ment made of the cffect or any possitle
change in population patterns ov growth
upon the resource base, including land
use, water, and public services of the aven
in question,

(4) Reasonable alternatives to the pro-
posed action including, where relevant,
1hose not within the existinz authority
of AID should be investirated, The spon-
soring Office or Bureau should studv, de-
velop and describe approvriate alterna-
tives to the recommended course of ac-
tion in any proposal vhieh involves un-
resolved conflicts concerning alternative
uses of avaliable resourccs. A rigorous ex-
ploration and chjective evaluation of
reasonably  foreseeable environmental
fmpacts of all reasonable alternative
actions, particuiarly these that micht
enhance environmental quality or avoid
some or nll of the adverse environmental
eficels. is essential, Sufiicient analysis of
such alternatives and their environmeng
tal brnedts, costs and risks should ac-
company the propozed action through
the review process in order not to fore-
close prematurcly options which might
enhanee environmental quality or have
1ess detrimental cffects. Examples of such
alternatives inciude: the niternative of
taking no action or of postponing action
pending further study; alternatives re-
guiring acllons of a signifcantly dif-
ferent nature which would provide simi-
lar benelits with different environmental
jmpacts e.g., nonstructural alternttives
to flood control programs) | alternalives
related to different desisns or detatls of
the proposed action wiiich would present
difterent envirenmental impacts (c.¢.,
cooling ponds virsus cophing towers for a
power plant?; alternatives that  will
sipniicantly conserve encrgys alterna-
tive measures to provide for comrensa-
tion of fizh and wildlife losses Inchuding
the acquisition of Innd, waters, and inter-
ests therein, In each case, the annlysis
should be sulictently detailed to revenl
the comparntive cvaluntion of the con-
vironmental benefits, costs and risks of
the proro:zed action and each reasonable
alternative,

(5) Any reasonably foresceable and-
verse environmental effects which can-
not be avolded tsuch as water or alr pol-
utlon, undesirable land use patterns,

damage to llfe systems, urban congess

nrne=y
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tion, threals to health or other adverse
consequences) should be fdentified. This
should be & briel section summavizing
in one place those cffects that are ad-
verse and unavoidable under the pro-
posed naction, Included for purposes of
conlrast should be a clear statement ot
how other aveldable adverse ctfects dis-
cussed n this section will be mitigated.

(§) Except for provision of some direct
disaster retief and short-term balance of
payments or pudgetary asslstance. AlD's
netlvitics are normally to providelong-
term benefits, However, the relationship
between local short-term uses of man's
environment and the maintenance an:
enhancement of lng-term proauctivitv
should be explored. This section shonld
contain a brief Uiscussion of the extent to
which the propesed action involves trade-
offs belween short-term vavironmental
gains at the expense of long-term losses,
or vice versa, and a discussion of the ex-
tent to whi~n the proposed action fore-
closes fuiure optlons, In this context,
chort-term and long- term do not refer to
any fixed time periods, but shoukd be
viewed in terms of the environmentally
significant consequences of the proposed
action.

(7) Any irreversible and frretrievabtle
commitments vt natural or cultural re-
gources that- would be involved in the
pronosed action should it be implemented
should be identificd. This requires the
sponsorinp Offine = Bureau to identifv
unavoidahie imgiaers such as those listed
in paragraph five of this section and the
extent to which the action irreversibly
curtails the range of potential uses of
the envirenment.

(8) An indication ¢f what other inter=-
osts and considevations of US, ATD or
LDC policy are thought to otfset the ad~
verse environmemal effects of the pro-
posed action. The Environmental Assess-
ment should also indicate the extent Lo
which these stated countervailing bene-
fits could be realzed by following reason-
able alternatives to the proposed action
that would avoid some or all of the ad-
verse environmental c¢ffects. Where cost-
benefit analyses of a proposcd action are
prepared they should be attached and
should clearly indicate the extent to
which environmental costs have not been
refieeted in such analyses.

(9) In developing the above points,
every effort should be miade to convey
the required information succinetly, ina
form easily understood, piving attention
to the substance of the information con-
veyed rather than to the particular
form, lengith or detail ot the Assessmoent.,
Fach of the above points, for example,
need not always occupy & distinct soe-
tion If it 1: othorwise ndenuately covered
in discussing the impact of the proposed
actlon and its alternatives--items which
should normally be the focus ol the state-
ment.

aom Favironmental Assessments
shouid indieate nt appropriate points in
the text any underlying studies, reportls,
and other Information obtained and
considered in their preparation, includ-
ing any cost-benedll nnalyses prepared.
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In the case of documents not likcly to
be caslly accessible (such as Internal
stiddles br reports), the Environmental

whicament should indicate how such in-
forrmavion may be obtained.

«11) To the exlent required to obtain
a reasoned anadysis, each Asscssment
should be prepated utilizing a systematic
interdisciplinary  approach which  will
cusure the integritted use of the nntural
and social sciences and the cnviron-
mental design avts in planning and de-
cision-1making which may have an im-
pact ou man's environment. If required
diseiplines are not availablie within AID,
approprinie use of relevant Ui Govern-
nient and local 1.DC agencies or the pro-
fessional secvices of universitics and out-
<idn consultants should be made. The in-
f Lciptinary approach should not be
limited o the preparation of the En-
vironmental Assessment, but should also
he u.cd In the carly planning and design
stiges of the proposed action and in its
evaluation. Tarly application of such
an appronch should lielp assure a sys-
tematic evaluation of reasonable alter-
native eourses of nction and their poten-
tial socinl, ceonemic, and environmental
coilscauanees as well as mitigating detri-
menisl eflects of the chosen project or
activity.

(12 Rreoad pronram Assessinents may
be requircd in order to assess the en-
vironmenial etiects of a number of in-
diviaual actions and therr cumulative en-
virgnmenial inpact in e given country or
peceraphic area, or the environmental
impacts that are generic or conunon to
A ciass 0f ageney actions, or other aclivia
tics wideh are notv country-specific. In
theso cases, a swele, progzrammatic As-
S0 en: we l‘ koo pared in AID Wash-
TN N ‘I'll pee to  appropriate
AR WA Ml <iene, bost governmenss, and
prasiod ,uuncs wittiin the (Initr’d

Wt
e . Ousea upron consuliation with the
Coraaittee 0. Dnvircantent and evel-

ames. the poviconmental Coordinator
Wi reconnrend to the Administrator
L. subjcets and appropriate preparing
Laves for such Agency-wide program-
noatie Assessinents, Decisions on theneed
{ ¢ oprogramuuatic  FEnvironmenual  As-
seasments on actions relating to a spe-
v country or region will he made by
1. copnivant Pareau or Oflice head in
canstation with the Enviconmental Co-
ordmator. To the extent practicable, the
Sorm and conU:nt, of the programmatic
Fnvicenmental  Assessinent will be the
same a5 for projeet Assessments, Subse-
quent  Fnvirommental  Asscssmients  on
maior individoael acltions will be neces-
sevy wnere such follow-on or subsegnent
actividies may have sipmificant environ-
mental impacts on  specific countrices
where such wimpacts have not been ade-
quately evaluated fn the programmatic
Lnvironmental Assessment.,
13 In a situation where an analysls
hmn nles that potentinl effects may ex-
ten . beyord the national houndaries of o
recaspient country and adjacent foreipgn
untions muy bhe affected, AID will urge
the recipient country to consult with its
neighbor(s) In advance of project ap-
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proval and to negotinte mutually aceept-
able nccominodations.

(14) Envirommental Asscssments will
not nornudly include material classified
or administratively controlled. However,
there may be situations where environ-
mental aspeels cannot be adequately dis-
cussed without the inclusion of such mn-
tertal, ‘the handling and disclosure of
classificd or administratively controlled
matcrial shall be poverned by 23 CI'R
Part 9. Thase portions of an Environmen-
tal Assessmient which are not classified
or administratively controlied will bo
mode availuble to persons outside the
Agency as provided for in 22 CFR Part
213,

(1) Consultation and Revicw. When
Lnvironmental  Assessiments are  pre-
parcd on activlties carricd out within or
focused on speciflc LDCs consultations
will be held between AID staff and the
host covernment hoth in the carly stage:s
of preparatlon and on the resulls and
sipnificance of the completed Assessinent
hefore the project is authorized. Missions
will encourage the host government to
malke the Environmental Assessment
available to the general public of the
reeipient country. If Environmental As-
sesements are prepared on  activities
which are not countvy-specific, the As-
sessment will be civculated by the En-
vironmentai Coordinntor to AID's over-
seas  Misslons and  inlerested LDC
goveruments for information, guidance
and comment, and will be made avallable
in the US to interested parties.

§216.6 Invironmental jmpact state-
ments (EIS).
Envirommental Tmpact Statements

¢11IS5) will be nrepared and circulated in
accordance with sectlon 102¢2) (c) of
NEPA, ns amplified by the CEQ Gulde-
lines, when major agency actlons sig-
nificantly affect:

(a) The global cnvironinent or areas
outside the jurisdiction of any nation
(c.g., the oceans) ;

th) ‘The environment of the United
Statcs; or

(c) As a matter of policy, other aspects
of the human cnvironment at the dis-
crction of the Administrator.

The content and form of the draft and
final Lnvironmental Impact Stateme.t
will zenerally follow Section 1500.8 of the
Guideiines, but will take into account
tlie speelad considerations and concerns
of AID, such as those set forth in § 216.5
of these procedures. Circitlation of an
Invironmental lmpact  Statenient  in
draft form will precede approval of a
I'roject Daper or cquivalent and coni-
nwents from such circulation will be co.-
sidered before final project authortua-
tion as cutlined in § 216.3 of these pro-
cecinres, The dralt Environmental Im-
pact Statement will also be circulnted vin
the Missions to aflfected LDC govern-
ments for information and comment,
Draft Fnvironmental Iimpact Staten ents
will he made aviilable for comment to
US Federal agencies with jurisdictlon by
law or speeial expertise with respect to
any cnvironmental impact involved, and

to publie and private organizations o 1
individuals for not less than forty-flve
(45) days (gee Scction 1500.9 ), (e),
(), and (1) of CEQ Guldelines for de-
tadlsy ; and notice of the draft Javiron-
mental Impact Statemenls avialabillty
will be published in the Federal Register.
Cognizant Durcaus and Oflicca will sub-
mit these deafts for circulation vin the
AID Environmental Coordinator who will
have the responsibllity for coordinating
all such communications with persons
outside ATD. Any comments veceived hy
the Eunvironmental Coordinator will bo
forwarded to the orviginnting Duveou or
Ollice for consideraticn in final polivy de-
cisions and the preparation of n final
Envirommental Impact Statement. All
such comments will ho attached to the
final Statement, and those responslble
comments not adcequately diseussed in the
draft Statement will be appropriately
dealt with: in the final Statement. Coples
of the fInal Environmental Impact State-
ment, with comments attached, will e
sent by the Environmental Coordinator
to CEQ and fo all other Federal, state
and local agencies and private organiza~
tions that mmrde substantive comments
on the draft, including afiected LIDC gove
vermments, Where emergency ¢ircume-
stances or considerations of 'forelgn
policy make it necessary to take an actlon
without observing the provisions of Sec-~
tion 1500.11 of the CEQ Guidellnes?, or
when there are overriding considerations
of expense to the US or forcign govern-
ments, the originating Office will a2dvise
the Environmental Coordinator who wiit
consult with Departiment of State and
CEQ concerning appropriate modifica-
tion of review procedures,

§ 2167

(a) In most instances ATD will be able
to gain the benefit, of public participation
in the impacet statement process through
circulation of draft statemeints and notice
of public availability in CEQ publications.
However, in some cases the Administra~
tor may wish to hold public hearings on
draft Environmental Impact Statements,
In deciding wlhizther or not a public hear-
ing is appropriate, Burcaus in conjune-
tion with the Environmental Coordinator
should consider:

(1) The magnitude of the proposal in
terms of cconomle costs, the geonraphle
area involved, and tlie uniquencss or size
of commitimment of the resowrces in-
volved;

(2) The degree of interest In the pro-
posal as evidenced by requests from the
public and from Federal, state and local
authorities, and private orpanlzatlons
and individuals, that a hearing be held;

(3) The coinplexity of the fssue and
likkelihoodd that Information wili be pre-
sented at the hearing which will be of
assistance to the Agency; and

(4) The extent to which public involve-
ment already has been achieved through
othier means, such as cavlier public hear-

Public hearings.

1gection 1000.1T of CEQ Guldelines out-
lines requircments for transmitinl of state-
ments to CEQ, minimum perlods for rovlow.

bl
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{nga. meetings with citizen representne
tives, and/sor writlen comments on the
proposed action.

(a) 1f public hearings are held, draft
Environmentnl Impact Btatements Lo be
discussed should be made nvailable to
the public at least fifteen (15) days prior
to the time of the public hearings, and
a notice will be placed in the TEDERAL
necister piving the subject, timo and
place of the proposed hearings.

£216,8 Records nnd reporis,

Fuch Apency Dureau will maintain a
luit of netivitics for which Environmental
Ascessments and rnvironmental Impack
Slarements are being prepared and for
which Negative Determinations and Dec-
lications have heen made and will re-
vise Lhe list guarterly and provide copies
to the Fnvironmental Courdinator for
tratstitiul to CEQ. Final Project Papers
contalning the Environmental Assessment
will be forwarded to CEQ ns soon as they
are available. Copics will also be avall-
abl: to Interested Federal agencles upon
request, The copnizant Bureau will main-
tain w permanent file (which may be
part of its normal pro’ect files) of State-
racuts, Assessments, Determinations and
Declarntions which will be available to
the publie under the Freedom of Infor-
mation Ach c=cept for actlons covered
by § 216.6¢ds 114 of these procedures.

[FRR Doc.76 -18997 Filed 6-28-76;3:36 pm]
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Table I. East-West Center Countries: Statistics

1 2 3 4

1965-

Physical 75

PER Quality PER

CAP Life CAP

POP GNP Index GNP

Country 1976 1974 (PQLI) Growth
Australia 13.8 5330 96 3.4
Iran 3.1 1250 38 7.7
Japan 112.3 4070 98 8.5
New Zealand 3.2 4310 96 1.8
Hong Kong 4.4 1610 88 5.4
Indonesia 134.7 170 50 4.1
Malaysia 12.4 680 59 3.8
Philippines 44.0 330 73 2.7
Republic of China 16.3 810 88 6.9
Singapore 2.3 2240 85 10.0
S. Korea 3.8 480 80 8.7
Thailand 43.3 310 70 4.3
Fiji 0.6 840 83 5.4
Papua New Guinea 2.8 470 34 4.1

Pacific Islands

Afghanistan 19.5 110 19 1.1
Bangladesh 76.1 100 33 -1.9
Burma 31.2 100 51 0.8
India 620.7 140 41 1.3
Nepal 12.9 100 25 0.0
Pakistan 72.5 130 37 2.5
Sri Lanka 14.0 130 83 2.0
China (PRC) 836.8 300 59 4.6
United States 215.3 6670 96 2.4

Columns 1-4 from "The United States and World Development,
Agenda 1977" The Overseas Development
Council, Praeger, N.Y.



5 6 7 8 9
World

Country USAID Bank ADB IDA UNDP
Australia - - - - -
Iran - 0.2 - - 0.6
Japan - 0.2 - - -
New Zealand - - - - -
Hong Kong - - 20.0 - -
Indonesia 49.6 538.5 138.0 - 1.8
Malaysia - 82.5 46.4 - 0.6
Philippines 54.3 244,7 155.2 - 3.7
Rep. of China - 0.2 - 0.1 -
Singapore - 25.0 23.6 - 1.6
S. Korea 5.8 325.0 135.0 - 0.4
Thailand 12.9 147.2 112.1 - 0.8
Fiji - 17.0 - - -
Papua - - - - 0.4
New Guinea
Other Pacific Isl. -
Except U.S. Poss.
Afghanistan 1.5 - 10.8 35.0 3.0
Bangladesh 26.6 - 21.6 182.1 1.8
Burma - - 77.3 37.5 3.6
India 19.9 210.2 - 684.1 9.3
Nepal 2.8 - 16.8 34.0 3.9
Pakistan 106.3 50.4 144.0 107.7 4.6
Sri Lanka 9.6 - 30.0 25.0 1.7

Columns 5-9 from "U.S. Overseas Loans and Grants and

Assistance from International Organiza-

tions" USAID, Dept. of State 1977.

Figures are millions of dollars for
FY 1976.

1
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ASIA

The Uni

ted States interests in the region are political,

economi

¢ and humanitarian:

A.I1.D.

political in supporting maintenance of stability

in the South Asian sub-continent, in Southeast Asia
and in the newly independent states of the South
Pacific;

econonic in promoting the growth of mutually
beneficial trade and investment relaticnships;

humanitarian by encouraging the developing
countries of Asia to undertake policies and pro-
grams which foster greater sharing by the majority
of their peoples in the benefits of development.

assistance continues to be one of the essential

compone

nts of U.S. policv in Asia. 1It:

supports our political interests by helping
strengthen the forces of moderation in these
countries which seek to maintain internal stability
while they achieve progressive social change;

aids in the growth of U.S. trade and investment;

clearly identifies the United States, which in
addition to bilateral aid also provides con-
tributions to multilateral financing institutions,
as a participant in the multi-donor effort to help
Asian countries achieve their development goals;

helps focus attention and action on development
problems which the United States perceives as
particularly important;

promotes U.S.-develeping country cooperation on
international problems such as narcotics control
and environmental pollution.

Economic assistance is proposed for nine countries in Asia.

-= Seven countries (Bangladesh, Indonesia, Nepal,

Pakistan, Philippines, Sri Lanka and Thailand) will
receive A.I.D. Development Assistance, and, except
for Thailand, P.L. 480 Assistance (See Program
Summary below and P.L. 480 Programs Surmmary table,
p. 9).

PROGRAM SUMMARY
(in millions of dollars)
Education
FISCAL Total F°°dd Population Planning and Human Ds:vl:f;;i Other
YEAR ota on and Health fF30uUrces men Programs
Nutrition ' D'r::'::r" Actitivies :
1976
Loans 176.9 145.1 16.8 5.0 10.0 -
Gams | 51.4 | 11.3 28.4 8.4 3.3 1/
Total| 228.3 156.4 45.2 13.4 13.3 -
iTransition
Quecrtar
Losns 44,3 30.2 14,1 - - -
Grants 15.4 5.8 2.0 2.1 5.3 ,ZU
Tout| 59,7 36.0 16,1 2.1 5.3 .2
1977
Loans 150.2 100.4 36.8 13.0 - -
Grans | 117,5 | 79.6 25.4 1061 18] -1
Total] 267.7 180.0 62.2 23.6 1.8 -
Population
Plponn:ng Health
1978
Loans 199.7 119.5 11.7 56.0 8.5 4.0 -
Grants 168.6 109.8 27.4 111 12.4 1.7 i
Total} 368.3 229.3 39.1 67:1 20.9 11.7 -

-~ Two countries (India and Korea) will receive only

P.L. 480 assistance (see P.L. 480 Programs).

1/ Indicates non-add ($9.0) million FY 1976; ($2.2)
million TQ; ($15.8) million FY 1977 for Indus Basin
Development Fund; $.2 million Disaster Relief for
Indonesia in TQ.
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Poverty

Regional Setting

is pervasive in the seven A.I.D. program countries

and in India.

While some countries are poorer than others

the general situation is one in which the great majority

of Asians live in miserv.

The population of these countries, the majority
of whom live in rural areas, totals one billion
and is growing at the rate of about 22 million

annvally.

Despite occasional good harvest years such as
occurred in the crop vear 1975/76, the forecast

is for a 34 million ton deficit in these countries'
foodgrain production in 1985/86.

One country, India, accounts for 157 of the world's

people. Most of the poor people in the non-
communist world live in India.

Over 730 million people receive less than $200
annual income.

Two countries, Bangladesh and Nepal, are among the
world's least developed countries.

Five countries, Bangladesh, India, Nepal, Pakistan,
and Sri Lanka, are among those countries having
the lowest per capita incomes which have also been
most severelv affected bv fuel and food cost
increases.

The effects of povertv are evident in rural people's lives.

An estirated eight million Filipino children in the
six months to 14 years age group suffer moderate
to severe malnutrition, while ir Thailand some 527%

to 76% of the rural children age six months to
five years suffer from malnutrition.

The number of infant deaths that occur for every
1,000 live births in rural areas is 200 in Nepal,
143 in Indonesia, 131 in India, more than 115 in
Pakistan and 71 in the Philippines.

There is only one physician for each 40 thousand
rural people in Bangladesh, 20 thousand in
Indonesia, and 12 thousand in Pakistan.

The reported incidence of malaria in South and
Southeast Asia has increased rapidly from 315
thousand cases in 1966 to over six and one-half
million cases in 1975.

Only 22% of the rural population in Bangladesh
and 27% of the Indian rural population are
literate.

Only 47% of primary school age children are enrol-
led in rural schools in Bangladesh, and only 9.0%
of secondary school age children (10 to 14 age
group) are enrolled.

Unemployment statistics, while incomwplete for all
countries, show that in Sri Lanka the number of
jobless workers has doubled from 1966 to 1974,
with one out of five unable to find employment.

Estimates of the percentages of rural populations
served by electricity range from a high of 13%
in Thailand to 2.0% in Pakistan and Indonesia.
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Real poverty also exists in a number of states in the
South Pacific.

-- We are currentlv exploring ways in which we might
modestly supplement continuing Australian and New
Zealand economic assistance which aids some of
these states in meeting their real and pressing
development needs.

The rate of development progress in Asia will probably
continue to be adversely affected bv:

—-— Worldwide inflation and recession, which have
causad a decline in the prices of region exports
and an increase in the prices of vital imports,
such as o0il and food, which the countries must
have for their development. The net effect has

been to create serious balance of pavments problems

in most of these countries;

-~ Low levels of foreign investment, including U.S.,
in South Asia.

U.S. Assistance Objectives

A.I.D. development strategy in Asia embraces two primary
long~term objectives for its assistance and that of other
bilateral and multilateral donors. These objectives are
consistent with the developing countries' objectives:

-- A 3.5% annual growth rate in foodgrain production
by 1985 from the current 2.47 growth rate;

~- Replacement-level fertility by the year 2000.

Foodgrain Production

We see the interrelated problems of inadequate fcodgrain
production and excessive population growth as the key
problems inhibiting development in the region.

-- The region's annual foodgrain production growth
rate has lagged behind its population growth rate.

—— Asia accounts for 507 of the foodgrain deficit pro-
jected for developing countries in 1985.

—— Three (India, Bangladesh and Sri Lanka) of the five
countries identified as potentially the largest
food deficit countries by 1985 are in Asia.

**% The projected food cereals deficit is
expected to be more than 107% of national
foodgrain demand in these countries.

—- On a per capita basis, Asia was the region in 1973
and 1974 which received thz smallest amount of
concessional bilateral and multilateral aid to the
agricultural sector.

** India, the most populous country in the
region, received only 54 cents per capita of
this aid during 1973 and 1974 compared to the
regional average of 81 cents.

Achievement of the first objective, a 3.5% annual growth in
foodgrain production, will substantially reduce dependence
on foodgrain imports for the region by:

-- helping to build reserve stocks to offset normal
annual fluctuations of domestic grain production
due mainly to weather, insects, and plant diseases.

In years of large decreases in domestic production it is

foreseen that countries with a reasonable supply of foreign

exchange will purchase imports to fill the deficit, while
those developing economies which are hard pressed for
foreign exchange will require concessional financing or be
forced to curtail other imports needed for development
programs.
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Greater food production will also contribute at least
indirectly to reduced fertility rates by:

== increasing inccmes;
== improving nutrition;

~- providing resources for population
planning programs.

FER CAPITA ANRNUAL FOOD GRAIN PRODUCTION,
CONSUMPTION, AND DEFICIT IN U.S. — ASSISTED
COUNTRIES IN ASIA, 1558-71 AND PROJECTED 17985-86

(POUNDS PER CAPITA)

43
417
- fﬁx
f 4
410 | PER CAPITA ”,/Z%*
ONSUMPTION T ‘,/’.;I’ o .“/"\\S/ ‘/',.';:2
399 : “:, o e 2 AZ;'*«'-;-:- PROJECTED
! QL o\ gte® e
. PROJECTED DEFL(}:}T /’.”': 'PDEEL%’I‘;'T:\Z LBS
—_— .ééf L - - -
390 =5 //’“/.‘ // 23
K é;}:’/ t/ "’/“]
PER CAPITA 1&4
PRODUCTION 375
370
0 1969-71 1985-86
AVERAGE PROJECTED

SOURCE: INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE, FEBRUARY 1976.

Populationn Growth

The average annuzl population growth rate for the seven
A.I.D. program countries, with the addition of India, is
2.2%. t this growth rate their combined populations will
total almost two billion people by the year 2000.

Population growth rates must be reduced in order to:

—— avoid disastrous famine;

-~ attain an improved economic and social
existence for the majerity of Asians;

== maintain political stability in the regiom.

The goal of achieving replacement levels by the turn of the
century, less than 25 rears off, is admittedly very am-
bitious. To achieve this goal, will require that:

-— 86 million couples in the Asian countries
where we are supporting population planning
programs have access to population planning
services; '

-= 65% of these couples would have to practice
contraception at any one time.

The results from A.I.D. support of population programs in
the region thus far are mixed because of the different
social, economic and cultural circumstances in each coun-
try, the differences in the timing and degree of political
commitment to these programs, and differences in the level
of financial and manpower resources applied to then.

-~ Long term, well organized programs in Korea
and Taiwan are now self-financed and have
had a dramatic impact on fertility.

-- Preliminary evidence on program accomplishments
in Indonesia, Thailand and the Philippines are
that birth rates are decreasing.

—- The leadership in Bangladesh has declared that
population growth is that country's first
priority problem. Although momentum has built
slowly since independence, new initiatives by
the government are expanding fertility re-
duction activities and increasing the number
of field workers.

—— Despite significant increases by Pakistan in
budget and stafi devoted to family planning
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coupled with widespread and growing public
awareness of the problem - the rate of
population increase remains high. In recog-
nition of the need for injecting new vigor
into the family planning program, the

-- 91% of the allocations in FY 1978 will be
concentrated in the key sectors, i.e., food
production and nutrition, and population
planning and health. These allocations are
directly responsive to the most pervasive

takistan Government is replacing provincial
management of the program with Federal
direction, is designing a country-wide
voluntary surgical contraception program,
and is broadening its contraceptive

problems of low annual growth rates in foodgrain
production, high annual population growth rates
and health care available to only a few.

delivery service. ' DEVELOPMENT PRCGRAMS BY FUNCTION
Estimated FY 1977 and Proposad FY 1978

A.I.D. Program Directions in Asia (MILLIONS OF DOLLARS)

A.I1.D. programs in Asja continu: to evolve in directions 229.3
prescribed by the Foreign Assistance Act.
. . 180.04
—- An increasing proportion of this aid is going B PROPOSED

to those program ccuntries with $200 or less FY 1978

per capita incomes and those most affected

by imported fuel and fecd price increases. 06.2

[} o
. EST.
ALLOCATIONS TO COUNTRIES WITH ANNUAL FY 62.2
PER CAPITA GNP'S OF $200 OR LESS® 1977 :
l— N 23.6 21.0
FY 1976 FY 1977 EST. EY 197C EST, : 26 POP"&‘S!T'ON rF-] g .8
' FOOD & PGP. PLANNING EDUCATION OTHER
NUTRITION & HEALTH & HUMAN

RESOURCES

COUNTRIES
WITH GNP
OF 2200

OR LESS
%

—-— There will be continued use of U.S. voluntary
agencies as channels for assistance. We expect
a change in the focus of many voluntarv agency
“INCLUDES COUNTRIES MOST AFFECTED BY RECENT INCREASES IN IMPORTED FUEL activities from smzll scale village food production
AND OIL PRICES. . . . . .
to local level institution building.

A.I.D. has been refining and refocusing its Asian programs
to make them more responsive to the needs of Asia's poor

majority.

—— A new program proposed for the Philippines has as
its major objective the integration of women into
the development process of the country. A similar
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project will begin in Bangladesh in FY 1977.

—— Continued emphasis is being given through a
regionally focused program and through programs
in Nepal and Indonesia to develop means:- to pro-
vide a minimum practiczl education,

-=- New and ongoing activities in six program coun-
tries will help insure that basic health services,
including endemic disease control, are available
and within the means of all.

- New ways will continue to be explored in Indonesia,
Pakistan and the Philippines to involve the rural
masses in planning and implementing local
development activities.

-- Greater attention is being given to identifying
the rural landless as the poorest segment of the
rural poor in certain countries, and to devising
ways to improve their economic and social
conditions.

The FY 1978 Asia Development Assistance Program

It is proposed that development assistance to Asia be
increased 37.67% in FY 1978 from FY 1977.

Food and Nutrition

A.I.D.'s program emphasis in Asia is to provide assistance

DEVELOPMENT PROGRAMS BY COUNTRY

Estimated FY 1977 and Proposed FY 197¢

which will help increase food production for the benefit
of the ralnourished and the low income small farmer and
his familv who are the rurzl poor majority.

Assistance will take the form of:

—— adaptive agriculture research to produce higher-
vielding and more disease-resistant foodgrains;

COUNTRY

BANGLADESH

PAKISTAN

PHILIPPINES

INDONESIA

SRI LANKA

NEPAL

THAILAND

REGIONAL

(MILLIONS OF DOLLARS)

55.5
ESTIMATED FY 1977 101.0
PROPOSED FY 13978
76.7
| 98.2
44.3
| 63.0
43.1
| Y
11.0
45
6.7
12.1
125 368.3
l | 267.6
a4
177 PROPOSED
1.2 FY 1977
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—- an expanded base of low term credit availabilities
for the small farmer;

-- creating greater fertilizer production, storage
and distribucion capacities;

—- rehabilitated storage facilities to better protect
foodgrain stocks;

—- expanded and petter protected irrigated acreage;
-- new farm-to-market roads;

-- development of fisheries as a source of improved
nutrition;

-~ provision of economical electric power to rural
areas;

- fortifying basic foods of the rural populations in
order to improve nutritional value;

—- developing bases for increasing local agribusiness
activities;

-- establishing village level food processing plants
to improve the quality and quantity of low cost
food;

-=- train market town planners and administrators in the

design and management of projects to improve the
provision of services to the surrounding areas.

Population Planning and Health

Most Asian Governments realize that sustained economic
growth and political stabilitv in their countries require

a decline in populaticon growth rates. More are coming to
realize that, in addition, they must bring fundamental
social services to their poor and foremost amongst these
services is basic health care.

Population Programs will assist the governments of

Bangladesh, Indonesia, Nepal, Pakistan, the Philippines

and Thailand provide family planning services by:

—-- strengthening the institutional structures which
deliver family planning services and information;

-- testing new approaches for the delivery of non-
clinical family planning services and voluntary
surgical contraception;

—- assuring the reliabilitv and availability of
contraceptives.

Basic health care to the rural poor is the basis for
programs which will:

—-- bring serious levels of malaria under control in
Bangladesh, Nepal, Pakistan and Sri Lanka;

-- expand basic rural health services in Nepal,
Pakistan and the Philippines;

-- prevent the outbreak of water-borne communicable
diseases through the provision of potable water
in rural areas of Pakistan and the Philippines;

~= conduct research leading to techniques for the

prevention, treatmen and eradication of endemic
diseases.

Education and Human Resources Development

A.I.D.'s proposed activities in Bangladesh, Indonesia,
Nepal, Pakistan, and the Philippines are an expression of

two emphases.

== In the Philippines, a new project will expand the
opportunities for the poor acgquiring the basic
skills to improve their standard of living by:




** supporting the testing of new low-~cost non-
formal educational systems;

** revising traditional educational systems to
be mcre responsive to the functional needs
of the poor.

—- In all five countries there will be activities to
train those who must design and manage development
projects by:

**% assisting developing country secondary and
higher educational institutions to meet the
country's needs for development policy makers,
project designers, implementers and
evaluators;

** financing participant training in the United
States and third countries when local insti-

tutions are unable to meet these needs.

Regionally focused programs will:

—- provide technical assistance for the development of
trade union movements;

-- aid in establishing regional institutions for
educational training and research.

A limited number of developing country doctoral recipients
from the United States and third countries will be needed
to:

-—- head the formulation of national and sector devel-
opment plans and policies within which the
development of local projects directed towards the
poor will be facilitated;

-- strengthen indigenous educational institutions to
produce development program planners and managers
in-country;

—— provide the leadership for development-oriented
country research activities.

Selected Development Activities

A.I.D. activities in this category address problems which
share a commonality in their effects on the achievement
of development objectives in Asia. Activities will be
undertaken to:

-- develop improved local tax systems to increase the
generally limited local revenue base in order to
fund additional development activities;

—— promote rural development and employment generation
through low-cost labor intensive technology;

-—- establish a cooperative system and train rural
women in handicrafts through the aid of American

voluntary agencies;

-- measure the social and economic impact of develop-
ment projects on women.

The Development Effort in Asia

The chart below indicates the development effort of the
major U.S.-assisted countries in Asia in relation to the
foreign financing they receive. Data are for 1975.
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DEVELOPMENT EFFORTS OF MAJOR
U.S.—ASSISTED ASIAN COUNTRIES®

P.L. 480 Programs

CY 1975 (BILLIONS OF DOLLARS)

DOMESTICALLY FINANCED -5

$29.25 - 77% TOTAL

INVESTMENT
IN DEVELOPMENT
$37.8 BILLION

* FOREIGN-
FINANCED
$8.54 — 23%

CONCESSIONAL AID — $4.96

DAC MEMBERS U.S.$1.04 |OTHERDAC-$1.93  |2.97
MULTILATERAL 1.4

AGENCIES
OPEC COUNTRIES | |.55
OTHER FOREIGN FINANCING — S3.58

OPEC HARD LOANS | |.85

IMF CREDIT

FACILITIES : 64

COMMUNIST

COUNTRIES ‘:'25

ALL OTHER (NET) |84

P.L. 480 PROGRAMS SUMMARY
{In 0OOMT/S000)

FY'1976* FY 1977 FY 1978

Program {Actual) {Estimated) (Projected)

MT S MT S MT S
Wheat .......... 1,9961290,667}1,402{170,400{1,933]|228,100
Rice ............ 8131212,307| 495i124,300| 4151110,700
Feedgrains . ........ - - - - - 4,300
Vegoil ........... 98 45,865 135! 77,300{ 159} 91,600
Non-food ......... 51,909 33 23,100{ 1p7. 47,300
Tile 1 Total ... \\\ 600,748& 395 100\\\\482,000

Voluntary Agencies .. \ 142,322 114 553 110,567
World Food Programs . \ 15,33’% 20, 133 \\x 15,845

Gov't-to-Gov't. ..... \ 6,423 o \\

Title 1l Total ... NNN164,078 iN134,686 \\\126,412

N
Total P.L.480...... &\ N 764,826 @ 529,786 \\\\\ 608,412

*Includes Transition Quarter.

For countries receiving A.I1.D. bilateral assistance, the
P.L. 480 programs are described in the country narratives.
In addition, significant P.L. 480 programs are planned for
Korea and India.

Korea - P.L. 480 Programs

Title I

P.L. 480 sales to Korea will:

*INCLUDES BANGLADESH, INDIA, INDONESIA, KOREA, NEPAL,

PAKISTAN, PHILIPPINES, SRI LANKA, AND THAILAND.

—- meet the understandings of the 1971 Kennedy
Commitment which 1imits the quantity of Korean
textile exports to the United States;
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P.L. 480 PROGRAMS SUMMARY
{In Q0OMT/5000)

World Food Programs .

N \ i
Gov't-to-Gov't. ..... \\\\\ 24,5, \\ \\ﬁ

FY'1976* FY 1977 FY 1978
Program (Actual) (Estimated) (Projected)
MT S MT S MT S
fitle /
Wheat .......... 471 ! 61,803} 480 | 56,600 550 | 64,900
Rice ............ 228 | 57,8100 45| 11,300 45| 12,000
Feedgrains ......... - . - - 40 4,300
Vegoil ........... - - - - - -
Nondood ......... 12 y 17,774 30| 11,2000 75! 28,100
NN N N
Title | Total ... .. N 137,387 RN 79,100S§§§§§ 109,300
SN N
Title If \§§ \\ §
Voluntary Agencies .. \ - - -
;\ \ R \

N .

7

Title 1l Total .... ’\\\\Q 245 \\\Q =

A,

Total P.L.480...... R\\\\\E 137,632&N 79,100 \

7

109,300

*Includes Transition Quarter.

~- enable the Korean Government to maintain buffer
stocks of wheat to meet an increasing demand for
wheat flour;

-=- aid in financing planned development activities
primarily in the agricultural sector.

The P.L. 480 Title I request for FY 1978 is $109.3 million

to consist of 550 thousand tons of bulk wheat, 45 thousand

tons of rice, 75 thousand bales of cotton and 40,000 tons

of corn.

—— The estimated value of the wheat amounts to 28%
of Korea's projected wheat imports for 1978 while
the value of the cotton represents 6.37% of the
country's estimated total 1978 imports of cotton.

—- The wheat will be milled locally for flour which

is used principally for noodles and baked goods.

** A bran by-product will be used as feed in
developing the domestic livestock industry.

** The government discontinued its subsidy of
wheat prices to consumers in 1975 because of
worldwide price decreases. Domestic prices
of wheat are now within government guidelines.

Between July 1, 1975, and March 31, 1976, Korea
purchased 1.2 million tons of wheat commercially
from the United States.

Corn will be used principally as animal feed to
encourage increased livestock production by
holding down one of the principal costs of
production.

Most of the Title I local currency proceeds will be
used to supplement the Korean Government's agri-
culture sector development budget to finance
irrigation facilities, develop new sr 1 varieties,
increase grain storage, and improve the foodgrain
marketing, storage, and distribution system.

The proposed P.L. 480 program will not serve as a

disincentive to local wheat production which is
limited by unfavorable land and climatic conditionms.

India - P.L. 480 Programs

Title 1

P.L. 480 sales for India will:

-- provide foodgrain toward building-up and maintain-

ing buffer stocks totaling 10 to 12 million tons;
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P.L. 480 PROGRAMS SUMMARY
{In 00047 /5000)

*Includes Transition Quarter.

FY'1876* FY 1977 FY 19878
Program {Actual) (Estimated) {Projected)
MT S MT S MT S

Title |
Wheat .......... 353 48,845 - -1 500 59,000
Rice ............ 94 25,718 - - - -
Feedgrains ......... - - - - - -
Vegoil ........... - -| 65| 37,200{ 50 | 28,900
Nonfood ......... - - - - - -

Titte | Total ... .. WY 74,563 Y 37,200 N\ 87,900
RS IS Gt S —— N\

g k\\ 111,565 \\\ 78,756 §\\\\\ 79,107
Voluntary Agencies ..} .~ , RN , ‘\ ,
World Food Programs . w 8.706 \\\\\ 6,549 \\\\ 8,405
Gov't.to-Gov't. ..... - = PONNN -

Tive 1 Toto . NNNW120, 271 NN 85,305 RN s 87,512
S ‘\.\ ~ N \\~<
Total P.L. 480 . ..... &\\194’834 k\\\ 122,505 \\x\175,412

-- provide grain to the poor distributed through
233,000 government shops at subsidized prices
lower than the open market.

The P.L. 480 Title I request for fiscal year 1978 is

$87.9 million for 500 thousand tons of bulk wheat and

50 thousand tons of vegetable oil.

-- While India had a record foodgrain crop in 1975/76,
substantially due to good weather, the long term
growth trend for food production for India has
improved only marginally,

Experience indicates that fcodgrain output will

continue to fluctuate from vear to year and that
local consumption requirements will be met
exclusively from domestic production only during
years cof unusually good ocutput.

-— A buffer stock of 12 million tons will reduce wide

fluctuations in consumer and producer prices, dis-
tribution availabilities and import costs which
have historically followed each monsoon failure
and caused much hardship to the poor.

India is a major buyer of U.S. commercial wheat.
Between May 30, 1975,and June 1, 1976, the United
States exported 4.8 million tons of wheat to India.

Most of the local currency proceeds from the sale
of Title I foods will be used to supplenent the
Indian Government's efforts to increase the pro-
duction and distribution of fertilizer, seeds and
equipment, improve storage facilities and water
Management systems, conduct a program of multiple
cropping, continue with research to increase crop
productivity, and develop new techniques of dry
land farming.

It is unlikely that the proposed Title I program
for wheat, which, in size, represents less than
half a percent of India's aggregate foodgrain
production and would be only 9.0% of its expected
foodgrain imports, would have any effect in
reducing grain prices to a level that could be
considered a disincentive to Indian farmers.

India - Title II

The India P.L. 480 Title II proposal for FY 1978 is

$87.5 million.

-- $79.1 million of this request is mostly for school

feeding and maternal and child health programs
administered by U.S. voluntary agencies.

** These programs provide high protein supplements
to 13 million recipients among the severely
undernourished poor.



ASIA

— $8.4 million is for the U.S. share of World Food
Program projects in India which provide food
supplements to undernour ished poor.

Asia Region Resource Flows

RESOURCE FLOWS
(In thousands of dollars)

p FY 1976* FY 1977 EY 1978
rogram {Actual) {Estimated) {Estimated)
A.LD**
LOBAS . evvvvcnenonnconnnnncns 221,250 150,200y 199,690
GIANE - vneeeeeenennennenens 66,753 117,467 168,611
Total ALD. vveeiiiineeenns 288,003 267,667 368,301
P.L.480°"* 1/
Titlel .oeiiieieaeaaaaas 600,748 395,100 482,000
TR M oo eaeaeeeaeaans 164,078 134,686 126,412
Total P.L. 880 . ..onnnnnnnnnnns 764,826 | 529,786 608,412
Totol Af.D.ond P.L. 480 ........... 4,052,629 797,453] 976,713

*Includes Trensition Quarter.

ea4 [ D. levels represent actual and estimased expenduures.
»eep [ 480 levels represent actual and estimated value of shipments.

1/ FY 1977 and FY 1978 data represent estimated
program amounts rather than estimated shipments.
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SUMMARY OF PROGRAM BY COUNTRY AND APPROPRIATION
FISCAL YEAR 1978

REGION: (in thousands of dollars) TABLE |
Food Edueation and
COUNTRY Total ond Population Plonning Health Humon Resources Selected Development Other Programs
Notritian Development Activities

Bangladesh 101,015 83,641 9,060 5,000 - 3,314 -
Indonesia 57,200 38,150 11,400 600 6,500 550 -
Nepal 12,096 8,610 1,303 852 1,331 - -
Pakistan 98,208 50,840 5,218 40,000 2,150 - -
Philippines 62,971 34,781 7,690 10,000 4,000 6,500 -
Sri Lanka 14,500 7,500 - 7,000 - - -
Thailand 4,405 - 4,405 - - - -
Regional 17,906 5,800 - 3,700 7,006 1,400 -

Totel . ....... 368,301 229,322 39,076 67,152 20,987 11,764 -

13




SUMMARY OF PROGRAM BY COUNTRY AND APPROPRIATION
FY 1976, TRANSITION QUARTER (TQ), FY 1977

REGION:  ASIA (1n thousands of dollars) TABLE lo
Toral Food Population Planning Education and Selected
ot d d
COUNTRY : Nu::ﬁen H::Ilh Hu;:::::::::" Development Activities Other Programs
1976 TQ 1977 1976 TQ 1977 1976 TQ 1977 1976 TQ 1977 1976 TQ 1977 1976 T 1977
Bangladesh 24,200; 8,369 ; 55,546[19,800 | 8,369 | 48,600 1,600 ~-{ 5,796 - - 250} 2,800 -{ 900 - -
Indonesia 49,500|14,804 | 43,165(27,90C 180 | 31,860 [14,900 | 14,274| 3,405 | 6,700 200 7,900 - - - 150 -
!
Korea 5,8001 - -| 300 - - - - - 500 - -| 5,000 - - - -
!
Nepal 2,900; 577 6,742 1,100 180 | 4,219} 1,300 18| 1,534 500{ 179 989 - - - - -
Pakistan 59,0001 25,194 | 76,731| 48,600 25,194 | 45,935| 7,600 ~123,178 300 - | 7,618 2,500 - - - -
Philippines 54,300! 6,430 44,276 40,400 630 | 27,63523,800 800{16,541 100 - 100 -1 5,000 - - -
Sri Lanka 3,8001 -1 11,000| 3,800 - 6,000 - -| 5,000 - - - - - - - -
Thailand 12,900! 612% 12,542| 8,400 jo0 | 7,712} 4,100 212{ 4,030 400 100 800 - - - - -
Regional 9,900: 3,717 17,665 200| 1,168 | 8,070| 1,800 605| 2,752 | 4,900|1,645 5,943 3,000| 299 900 - -
[
i
(Non-Add) l
Indus Basina | H !
Developmentr Fund | (9,000)(2,250)(15,750 - - - - - - - - - - - - |¢9,000y% 2,250y | (15,750
|
{
1
|
!
!
)
i
!
i
]
* * *
Total ....... 222 300} 59,703 267,667150,500] 36,021 {180,031] 45,200 16,109 62,236 | 13,400 2,124 | 23,600 13,300 5,299 ; 1,800 130 B

* Figures mayv not adé due to ~ounding.
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East Asia and Pacific

Trend in Lending, 1964-77

(USS millions. Fiscal years )

Annual Averages

Borrowers, Populationt® Glr\e';‘clal)rz;;?=) (00) Number of Operations
fiscal 1975-77 i (000) {USS)
]

Fiji $69 1,090 B ]1(;,%9

Indonesia 132,112 220 g4

Korea, Republic of 35,280 560 @ 1 3816

Malaysia 12,308 760 §_ o 4l (20.4)

Papua New Guinea 2,756 470 = X

Philippines 42,231 380 x J 7039

Singapore 2,250 2,450 S e e eead 12D

Thailand 41,870 350 - T

Western Samoa 152 320 g 11 } s

O Estimates for mid-1975. : ! 2
@ Due to shifting of the base period from 1973-75 to 1974- ! § 3 1'(‘35_.—,8)'5

76, the, GNP cstimates shown herein ditfer from those HESIPOpN e b

shown in the Annex of the 1976 World Dank Atlas. }
S 14750
@ (36}
- g : [ PRSPPI SITEPY

1 ] i 1 |
400 800 ' 1,200 1,600

This arca of islands and peninsulas, in which
a large majority of the population lives within
80 Kilometers of the sea, has experienced rapid
cconomic growth over the last decade. Despite
population growth rates of 25 10 3% a year,
most countries of the Region have muanaged to
altain annual growth rates of gross national
product (GNP) per capita of 495, und in some
countries (Republic of Korea. Singapore) per
capita prowth has been double that rate. Except
for the Republic of Korea and the city-states of
Hong Kong and Singapore, and despite rural-
urban niigration everywhere, most of the popu-
lation still fives in rural arcas and is largely
dependent on agriculture, Because of wide varia-
tions in soil fertility, the population is spread
very unevenly, With increasing population pres-
sure, some of the most fertile areas have the
worsl poverty problems, the prime example be-
ing the istand of Java, where 87 million people,

nearly a quarter of the Region’s population, are
concentrated in about 3% of its arca,

While agricultural growth has generally been
well in excess of population growth, land re-
serves have dwindled, and most of the remaining
land is of fower quality, frequently subject to
crosion. As a result, less and less opportunity
exists for absorbing additiona) workers into agri-
culture at rising incomes. Since prowth of the
lubor force remains very high <364 and above
—itis proving difficult for mo.t countries in the
Region to provide sullicient new opportunitics
for productive employment, even at GNP growth
rates of 640 to 7Co-—-which most of them are
attaining. o its cconomic work, the World Bank
is giving increasing altention 1o this central
prablem,

Against this background, it has been an im-
portant policy objective of the countries in the
Region to maintain their growth momentum
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during the recent years of sharp price Nuctua-
tions in international trade and worldwide recese
sion. Specific circumstances in a number of
cauntries are discussed elsewhere in this chapter
but, generally, the Region's cconomics cantinned
ta grow significantly in this diticult periad, How-
ever, with worsening terms of trade and a slow-
ing down, ar even stagnation, in real exports,
deficits in the current aceaunt halance of pay-
ments increased greatly in 1974 and/or 1975,
and some countries suffered substantial losses in
intermational reserves notwithstanding increased
forcign borrowing, In 1976, with renewed growth
in the international cconamy., real exports of all
the countries in the Region . ccovered rapidly,
and grew faster than imports, In a majority of
the countries, the international terms of trade
also improved. current balance of payments def-
icits were reduced sharply, and international re-
serves replenished. Although, in some countrics,
the terms of trade continued to deteriorate, even
these current account deficits stabilized. and no
loss of reserves oceurred., Overall. therefore. the
Past year was favorable for the Region, with a
continaation of recovery in cconomic growth in
all countries. and a sharply improved balance of
payments position in most of them. In addition.
inflition, a grave problem for all countries dur-
ing the international stagflation of 1974-75, con-
tinued to abate.

Depending on the structure of their exports.
the timing, extent. and even direction in which
the various countrics were alfected by interna-
tionzl events. varied significantly. As an oil ex-
porter—-albeit a small one in relation to the size
of its population—-Indonesia'’s exports. in terms
of real import capacity. increased greatly in
1973-74. The Government. as well as the state

oil company, Pertamina, set ot to expand its
investment program. But in 1975, Indoncsia’s
IMport capacity was severely alfected by the re-
cession, while a large part of the country's re-
sources had 1o be used 1o meet the obligatians of
Pertamina, which had 1un into serious financial
difliculties. Foreign exchange reserves declined
sharply, despite substantial forcign commereial
borrowing and SIpension or postponement of
several Lirge investient Projects. By 1976, how-
ever. most short-term obligations of Pertaming
had been repaid, and both oil and nonoil exports
recovered. As a result, net forcign exchange re-
serves increased by $700 million and, at the end
of the vear, caverad nearly three months of
imports, Over the last three yeirs, the economy
maintained an average growth rite of 6S5 to
7. and the annual rate of inflation gradually
declined from over 306 1o Joss than 15%%,

For a number of rears, Malaysia has been
nearly self-suflicient in oijl and, in 1976, it be-
came a net exporter. The country suffered sub-
stantially from the world recession, but its main
raw material exports (rubber, wood, and tin) re-
covered rapidly in the past year. Thus, while real
national income declined in 1975, it rebounded
in 1976. Net foreign exchange reserves increased
by nearly $1.000 million. but private investment
remaired depressed,

The Philippines and Thailand sulfered from a
less favorable export mix. and their terms of
trade. therefore, continued 1o deteriorate in
1976. The effects were compensated for by sub-
stantial growth in export volumes. Especially
eratifyving has been the growth in manufactured
exports: for hoth countries (as well as Malaysin),
these now constitute over 205 of total exports.
Nevertheless. large current account deficits per-

Lending to Borrowers in East Asin and Pacific, by Sectors

(USS millions. Fiscal years.)

Annual Annual
averape average

1964.658 1969.73(n 1974 1975 1976 19717
Agriculture S 288 S 482 S189.8 $193.0 S 470.0 $ 5225
Education 2.4 4.8 38.5 225 93.0 83.0
Industry tincluding DECs) BN 367 88.5 285.0 230.0 312
Nuanproject — — — 100.0 75.0 —_
Popetation and nutrition — 3.6 — 250 -- IS
Power 290 86.2 8s.8 147.0 125.0 196.0
Techrical assistunee _— 2.0 5.0 — 13.0 —_
Telecommunications 54 19.2 — — 31.0 —
Tourism ) — — 41.0 —_ —_ —
Trunspartation 287 103.4 188.6 1244 3420 2.48.0
Urbanization —_— 3.2 — 40,0 S8.0 525
Witer supply and sewerage 54 4.6 67.0 39.5 215 230
Totl $H10.8 S381.6 $703.9 $Y76.4 $1,458.5 $1,475.0
Of which: Bank S 1086 $2543 $6023 .4 $972.0 $1,458.8%  $1.452.0
DA $ 22 $127.3 $100.5 $ 44 $ — $ 230

Details may not add 1o totats hecause of roundin

U chindes loans of $375 midlion o Japan and sﬂ'»z.s million to New Zealand,

) fnctudes $101 million 'on T hind Window teams,
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sisted. These were wholly financed by capital
imports; reserves, therefore, remained essen-
tially unchanged. The deficit in “Thailand was
mainly financed by medium-term and long-term
borrowing. In the case of the Philippines, some
of the borrowing was relatively short-term.

The remaining major World Bank borrower
in the Region, the Republic of Korea, which
largely depends on industrial e ports, was hard
hit. by the sharp increases in the prices of petro-
leum. foodgrains, and other imports, and by the
internitional recession. Consequently, it ran
substantial current account deficits in hoth 1974
and 1975, With the recovery in the world ccon-
omy in 1976, Korea's exports increased by
about 45% in volume, and its terms of trade
also improved greatly. As a result. the current
account deficit declined to about $300 million,
and net reserves recovered substantially, while
the GNP growth rate, which had averaged 86
per annum, cven during the difficult vears of
1974 and 1975, rose sharply to 15¢¢.

Assistance to Smalllolders

Lending by the World Bank for projects in
the Region during fiscal 1977 totaled $1.475
million, including $23 million by IDA. or $16.5
million above the previous vear's record total.
More projects (36) were financed than ever be-
fore. Agricultural lending amcounted 10 $523
million as against $470 million in the previous
fiscal year and constituted 395 of the Region's
program and 35¢ of its lending. The dominant
theme in all 14 agriculture projects is assistance
to smallholders for rice or other food crops. or
for trec crops which are an important source of
family income as well as large foreign exchange
carners. Seven of the projects (totaling $352
milion) are concerned with rehabilitation and
improvement of regional irrigation systems, but
increasing atlention is also being given to the
needs of farmers dependent on rainfed agricul-
ture, for example, in the Second Rural Develop-
ment Project in the Philippines and the Trans-
migration Project in Indonesia.

Transmigration—-the organized relocation of
people from overpopulated Java to Sumatera
and other islands-—is an important part of the
Indonesian - Government’s  development plan.
Official transmigration dates back to 1905, In
the 19505, about 227,000 people (56.000 fam-
ilies) were resettled under the program but, in
the follewing decade, the number dropped to
about 197,000, Better organizational arrange-
ments, adequate phyxical amd social infrastruc-
ture, and improved agricultural support services
are essential for the successful aceeleration of
the progrant. The project, assisted by a $30 mil-
lion Bank loan, will spell out the ¢osts and
benefits of settlement in two schemes, provide
the means for detailed preparation of other
schemes, and investigate the problems of sus-
tained anunual cropping on upland soil of poor
fertility.
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Financing of this 150-megawatt thermal-clectric '

venerating unit of the Plulippine National Power
Corporation on the Bataan peninsula near Manila
was assisted hy a $22 million Bank loan and a 810
million 1D credit. The increased generating
capuciiy is to meet the erowing need for elecrivity
for such purposes as drinking warer distribution,
panped irrieation, and power for workshops,
cotuge industries, and small businesses.

The new settlement at Baturaja is in an area
of 60,000 hectares hordering the trans-Sumatera
highway in Selatan provinee on Sumatera. [t
consists of 10 villuges for about 4,500 settler
families, who will be provided with housing,
wiater supply. and other facilities. The village
centers include a primary school. mosque, com-
munity center and market, and a health post,
which will dispense primary medical care, pro-
vide malaria control, immunization, and environ-
mental sanitation, and teach mutrition and family
planning. Zach family will be given five hectares
of Land, including one hectare of Government-
planted rubber trees, four hectares of food-crop
tand, and one draught cow, During the lirst year
of settlemient, all settlers will receive food and
other essentials in line with the existing Govern-
ment progrant,

The second scheme involves upgrading an
existing settlement of about 30,000 hectares at
Wiy Abung on the trans-Sumatera highway in
Lampung provinee, where about 12,000 familics 43
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Juve been settled on wwo-hectire plots in antici-
pation of irrigation development, Some physical
facilities and about half the settler hotdings
there have not been developed. Crop yiclds have
remained low because fertilizer had cither not
heen awvailable, or its application had not been
guided by extension advice. The upgrading in-
cludes o constraction program affecting 22 vil-
Figes. FFour secondiry schools and health fa-
cilities, including staft, will be provided, and a
network of new and improved roads will he
built, Feasibility studies and <detailed engineer-
ing plans for drrigation facilitics will be pre-
pared. Fach of 5,000 settler families with upland
holdings clearly unsuited for irrigation develop-
ment will get one draught cow and will be able
1o grow rubber with a guarantee of at least six
years of maintenance,

Evidence of a successful smallholder tree-crop
settifement in virgin forest ¢an he found in Papua
New Guinei. where the New Britain Small-
holder Project wis recently completed. The
project wis partly financed by the Bank through
a SLS million IDA credit granted in 1969,
Each of the 380 smaltholder families was pro-
vided with cight acres of oil palm and land for
subsistence craps, Settlers received subsistence
allowances and loans to cover the costs of Jand
clearance and a small house. and were provided
with bisic social amenities in the village. The
farmers now have incomes of abcut $1.500 a
vear, or about three times the basic rural wage
rate. The project has demonstrated that nucleus
estate /smallholder projects are an appropriate
basis for expanding the incomes of small farm-
ers. provided they are well managed. Projects
suchusthe Fourth Agriculture Development Proj-
cet in Papua New Guinea and the Indonesian
Nucleus Estates Project follow the same principle,

While all agricultural projects have an exten-
SI0n component. two projects in Malaysia and
Thailand have the strengthening of the national
extension service as their sole objective. The
Bank has already given support to a similar proj-
cet in Indonesin. Strengthening a national ex-
tension service is a long-term task, essential to
transferring new technology o small farmers,
In Thaikind, most land suitable for rice, the
major food and export crop, is already in use,
and futwre production increases must come from
higher output per hectare. Some of these in-
creises can be brought about through an im-
proved estension service. which becomes even
more elfective i combined with a greater use of
purchased inputs or the application ol new re-
search results. As the st phase of o national
program, the National Agricultural Extension
Praject. for which a Bank loan of $28 million
wits miade, will improve eatension services in 33
of Thailand’s 71 provinees, selected on the hasis
of agricultural importance and  administrative
ellicieney.,

The project provides for an additional 2,800
stald and the strengthening of the organization
of the Department of Agricultural Extension,

The ratio of extension apent to farm families
will be dncreased from 1 per 400 to | per
1000, The project aims at transmitting, theough
an intensive svstem of training and regularly
scheduled visits, simple, Jow-cost improvements
in agricultural management practices to 2.8 mil-
tion target farm famidies, The extenston methods
evolved gradually from extension components in
carlier projects in limited arcas, assisted by the
Bank. Extension advice will cover the entire
production evele, such as selecting appropriate
seed varieties, obtaining institutional credit at
reasonable interest rates, maintaining a correct,
weed-free plant stand. and scelecting and apply-
ing appropriate fertilizers and pesticides, Includ-
cd will be the construction of over 300 extension
centers al the provincial and district level, the
vrocurement of vehicles and equipment to én-
able the extension agents and other specialists
1o he mobile, and funds for a limited number of
training fellowships.

The World Bank. in addition to concentrating
its support on increased food production, has
turned to a related area - nutrition—in an eflort
to improve the condition of life of the rural and
urban poor. The Government of Indonesia has
hecome increasingly coneerned about the prev-
alence of malnutrition among its population, but
past efforts to raise the nutritional level have
had only limited success, partly because of lack
of coordination with agricultural and other de-
velopment programs, and partly beeause ot fail-
wre to focus on the particulir problems of the
poor and most vulnerable,

A nutriton project. for which a Bank loan
of S13 million has been made, is expected to
help the Government prepare the way for a na-
tional program by providing additional staff,
training. and equipment. and by a modest expan-
sion of physical faciiities for the Ministry of
Health's Nutrition Rescarch Center. The project
will assist in establishing a Food Technology
Center at the Bogor Agricultural University,
whose principal task will be to improve food
processing and storage and rice-drying methods
n rural areas. and assess opportunities for food
fortification. The project will also finance a pilot
project in seven rural districts (about 180 vil-
Tages) to provide supplementary feeding to some
30.000 malnourished children under three years
of age and about 17.000 pregnant and lactating
women. immunization of about 100,000 children
against infections diseases, nutrition education
to mothers, and extension work on home gar-
dens, Evaduation of the cost elfectiveness of the
pilot program should provide the basis for ¢x-
pansion into o program on a national scale,
The project will attempt the diflicult but critical
task of determining how customary habits of
food preparation and weining and feeding sick
childeen hamper nutrition improvements, 1t will
have close Finks with the National Food Crops
Extension, the Agricultural Rescearch, the Tran. -
migration, and the Population Projects in
Indones:
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Other Scectors Aided

World Bank assistance for power, water sup-
ply, and transportation was scecond in impor-
tance in the Region, totaling $467 million for
ninc loans. A project of particalar interest is the
Provincial Water Supply Project in the Philip-
pincs. Assisted by a $23 million Bfmk loan, the
project covers the first four yeirs of a long-range
water supply improvement program that will
benefit about 370,000 people living in six cities
on the island of Luzon. In these citics, as in the
majority of the 300 provincial towns in the
country and in Manila itsQ)f, old water systems
do not cover the urban area and provide only
intermittent service, while the water is of poor
quality and is sometimes contaminated. Assis-
tance for water supply projects has been given
previously by the Asian Developmient Bank. the
US Agency for Tnternational Development, and
the Danish International Development Agency.
The present project, supported by the Bunk.
constitutes a fourth group of projects and will
finance rehabilitation works, construction of
wells, pumps, pipelines. and storage tanks, as
well as equipment, vehicles, and engineering
services. Feasibility studies for water supply
projects in 10 other citics will also be provided,
as well as training of Government staff in the
dusign and construction of water supply systems
in small communitics.

Although Mualaysia has acomparatively strong
system of formal education, on w hich the Gov-
ernment spends a high proportion of its budget,
educational services are distributed unequally,
In particular, poorer states and rural :ireas lag
behind the rest of the country in adequate pri-
mary school facilitics and trained teachers. The
major portion of the Bank's fourth education
loan to Maulaysia, amounting to $35 million,
supports the Government's five-vear primary
school construction program by financing ap-
proximately 4,100 classrooms at about §50 pri-
mary schools in seven of Malaysia’s most dis-

adventagedstates, Fowill help establish systematic
procedures Jor school mapping and for planning
primary school facilities. This process, beginning
at the local leve' is designed to improve deci-
sions regarding size and location of new schools,
consolidation of small schools, and expansion of
existing schools. The project should lead to a
more cquitable access to primary schools and
increased returns for investments in school con-
struction by a better allocation of resources.

The Bank continues 10 emphasize the impor-
tance of increasing industrial employment. A
special feature of an $82.5 million loan to the
Korea Development Bank (KDB) is that KDB
will bring out more clearly. in its future loan
appraisals, the employment impact of the proj-
ects it finances. Another innovative aspect is
that S7.5 million of the loan amount will he
carmarked for use by the Korea Industrial Leas-
ing Company (KILC). a subsidiary of KDB,
for financing small-scale enterprises which have
& positive impact on urban employment. With a
few exceptions (c.g.. hospitals and research in-
stitutions), the $7.5 million will be channcled
exclusively to enterprises with 1o1al assets of
less than S1.2 millien and projects whose cost
per new job created is less than $15.000.

World Bank lending in support of the develop-
ment of Korea's industrial sector has hitherto
been channcled entirely through three Korean
development banks. A new initiative was taken
in fiscal 1977 when the Bank approved a loan of
$80 million directly to the industrial sector {or
a heavy machinery project. The project is de-
signed 1o manufacture, at full operation, some
100.000 tons per year of heavy machinery and
cquipment. primarily for steel miils, power gen-
eration, and chemical and petrochemical plants.
Manufacturing facilities will be sufficiently flex-
ible and versatile for producing « wide range of
other heavy industrial equipment. The project
represents a significant step in the implementa-
tion of the Government's policy to effect struc-
tural shifts to more skill-intensive industries.
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South Asia

Trend in Lending, 1964-77

(USS millions. Fiscal yeats)

P , Annual ‘Averages
er capita :
Nuorsowers, Populationt® GNP 1975() (00) Number of Operalions
fiscal 1975-77 (000) (USS)
r
Bangladesh 78,600 90 @ } 2588
Burma 30,170 110 Gl d
Indlia 608,072 140 K IRy
Nepal 12,587 110 gl jiuse
Pakistan 69,229 160 Bz
Sri Lanka 13,603 240 . I 16579
] » | ) J (18)
o Jistimates for mid-1975. S ] :
™ Due to shifting of the base period from 1973-75 to 1974- o ' ¢1,109.6
76, the GNP estimates shown hetein differ from those o il tea
shown in the Annex of the 1976 World Bank Atlas, - = A
T ] ]
©® i X 1,349.2
B h e e bd @D
] ! 11,1642
&5 ;] (32)
- ht.-m;—-.... RO PURURY |
400 800 1.200 1,600

Development in the South Asia Region is
handicapped by a heavy density of population
in relation to cultivable land, an unfavorable
natural resource endowment in substantial parts
of the aren, and a population which, for the most
part, suflers from low levels of literacy and voea-
tional skills, as well as poor health, Viewed
againat this background, the countries of the
Region have achieved much in the past 30 years:
in several, food production has increased to Keep
pace with rapid population growth,** and con-
siderable progress has been made in building up
industry and developing the institutions of gov-
crnment needed to implement ceonomic devel-
opmient programs,

The ecenomic progress made in fiscal 1976
Largely continued during the past year-—although
at a somewhat reduced pace. Although growth
rates were fess buoyant thanin the year previous,
itappears probable that overalt growth in output

of most of the countries of the Region cxceeded
the growth in population for the sccond consecu-
tive year.

Generally favorable monsoons again resulted
in good harvests which, in turn, provided the
Lasis for continued industrial expansion and
levels of exports which were as large, or larger,
than in 1976, Reserves of foreign exchange and
food rose substantially,

Despite a generally encouraging record of
production, the balance of trade of Bangladesh,
Pakistan, and (1o a lesser degree) Sri Lanka con-
tinued to be under severe pressure. The pay-
ments problems of most countries of the Region
were alleviated by considerable inflows of for-

W Revent statintivs from The Population Council show, how.
ever, that there has been o 1745 reduction in Tndin's conde
hirth rite (CHIO) durag the perind 1985-74, Pakistan's
CHR has diopped 550, winle the CUR in Bangladesh has
remiained constam,
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cign capital, predominantly from public sources,
including assistance fram international agencices,
particularly the Asian Development Bank and
the World Bank.

These broad tendencies in economic condi-
tions for the subcontinent as a whole inevitably
mask wide diflerences in individual countries
and regions within countrics. For a fuller appre-
ciation of the current cconomic situation, it is
necessary to look more closely at the experience
of individual countries.

In fiseal 1977, the Iudian cconomy continucd
to build on its bright performance of last ycar.
Early in calendar 1977, best estimates were that
real pross domestic product (GDP) might rise
around 2% on top of the 8.8 growth for 1976.
Lower GDP growth in 1977 may be explained
by the fact that agricultural production. although
the second highest on record. was less than in
1976—a ycar of exceptionally favorable mon-
soons. Production of cash crops generally in-
creased, however. Industrial production wis also
projected to grow—by more than 1072 . or twice
the increase of 1976, and the highest in more
than a decade—as a result of increasing domes-
tic and export demand and generally adequate
supplies of power. The country’s trade balunce
also headed for a major improvement in 1977,
Exports of manufactures increased consider-
ably, and the total volume of exports was likely
to grow about 106, reflecting the effect of poli-
cics of stimulation implemented last year. As a
result, foreign exchange earnings were estimated
1o increase about 16% . With total imports de-
clining somewhat (led by declines in imports of
fertilizer, fuel, and foodgrains), the country’s
trade deficit is tikely to be about $1.0600 million
lower than the fiscal 1976 deficit of $1.500 mil-
lion. In addition, the net receipt of invisibles is
expected 1o rise by some $300 million. resulting
in 4 balance of payments surplus and an addition
to foreign exchange reserves. Though inflation is
of some concern agitin (wholesale prices. which
fell steadily between September 1974 and March
1976, in subsequent months were rising at an
annual rate of about 107%), the large foodgrain
stock, as well as the increased scope for imports
resulting from Large foreipn exchange reserves
and further liberalization, should help counter
further upward pressure on prices.

The growth in Pakistan’s economy during fis-
cal 1977 was again limited, continuing the trend
of the past several years during which natural
disasters hampered eflorls o increase output.,
During the past year, heavy rains caused serious
Mood damage (o the cotton crop in the Indus
valley, (The Bank respomded by approving a
S0 million 1DA credit to help repaic the Nood
damage.) Nonetheless, the production of food-
grains and sugarcane, which attained record
levels fn fiscal 1970, may be maintained-—or
even exceeded --due o good rains, increased
fertitizer use, and added avaitability of water
feom the Tarbiel reservoir, Pakistan, as a vesalt,

may attain foodgrain self-sufliciency in the com-
ing year. Growth of all agriculture may be about
264 for the year, Industrial growth, barely posi-
tive in fiscal 1976, may be about 4% under the
stimulus of recovery in demand, so the overall
growth of real GDP may not exceed % De-
spite limited domestic resources, the Govern-
ment continued to expand publiv investments in
industry and icfrastructure. As a result, the rate
of investment is expected to rise to 18¢¢ of GDP
in fiscal 1977, while domestic saving is estimated
to be about 106 of GDP. The resulting gip has
put a severe strain on the country’s balance of
payments, and the current account deficit may
be about $1.400 million when the books for
fiscal 1977 are closed.

The Bangladesh economy has experienced a
marked improvement over the past two years
following the initiation of a stabilization pro-
gram-—which included credit restraint and the
elimination of deficit financing. combined with
some import liberalization—in conjunction with
a stand-by arrangement with the IMF, This pro-
gram was preceded by a 58¢¢ devaluation of the
taka. Bangladesh's stabilization efforts have been
successful: food shortages have eased: inflation
has been brought under control: exports have
expanded greatly in volume (though not as much
in value) and balance of payvments deficits, al-
though still very large. have been reduced. Good
weather was a major factor in the record food-
grain harvest in fiscal 1976; continued faverable
weather is likely to increase agricultural produc-
tion further in fiscal 1977, Manufacturing cut-
put may expand by about 7¢z —somewhat above
the growth achieved in fiscal 1976-—despite de-
pressed internal demand caused by cautious
monetary policies, declines in hoarding. and low
rural income. This situation has been improving,
and. altogether. GDP in fiscal 1977 is expected
to grow at about 4. Given the many profound
political changes of the past six years and the
acknowledged constraints on administrative ci-
pacity and entreprencurship, recent progress is
# considerable achievement.

In fiscal 1977, Sri Lanka's economy showed
signs of recovery after a lapse of two years,
caused mainly by drought. Field crop produe-
tion responded sharply to an adequite amoant
of rainfall, and the Maha 1977 paddy output
(the principal crop, harvested in the spring),
alone, his been estimated (0 be close to total
production in“all of fiscal 1976, With the ex-
ceplion of coconuls, tree crop production wis
also eapected 1o inerease in the latter hall of
fiscal 1977, and tea and rubber output for the
year showed signs of exceeding the previous
year's levels. Inaddition, tea prices have bene-
fited from a1 strong export market. Manubactor-
ing output grew linle, however, as it has tor
many years. Assuming that growth in the serv-
jeessector continnes at recent fevels, GDP prowih
in 1977 is likely (o be in the 496-550 range, as
compared with growth of 3% recorded in the
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previous year. With money supply expanding
rapidly due to budgetary deficits and s rise in
external reserves, the recent annual inflation rate
has been about 10%,

After two years of modest economic growth
and rapid inflation, production in Burma in-
creased markedly in fiseal 1976, Weather con-
ditions were win favorable, and the paddy
harvest appears to have set a record, According
to preliminary estimates, the Burmese GDP in-
creased by 604 in fiscal 1977 and exports rose
by 0. The increase in export earnings, com-
bined with a substantial increase in capital flows,
enabled the Government to increase its import
of goods for development, much needed spare
parts, and raw materials for the industrial sector.

The April 19706 tax reform halied the deterio-
ration in the Government's fiscal position. A sub-
stantial rise in current revenue permitted the
Government to increase both current and capi-
tal expenditures. Reflecting the recovery in GDP
growth and the improvement in the Govern-
ment's financial situation, the annual rate of
inflation has decreased from more than 30¢¢ in
1976 to about 1042 in the past year.

In fiscal 1976, Nepal's economic situation im-
proved markedly. led by a substantial increase in
foodgrain and cash crop production. That im-
provement continucd into 1977. Production of
various manufactured goods also increased.
Growth in exports was not as rapid in fiscal 1977
as in the previous year. however, and Nepal's
trade balance in fiscal 1977 may not be as favor-
able as in the 12 previous months.

Increasing Food Production

The Bank's principal concern is with the
fundamental problems which determine the wel-

fare of the people of the South Asinn Region in
the longer run. The Bank and IDA have songht,
i fiscal 1977, 1o respond to the underlying de-
velopment needs of the South Asian countrics
through a varicty of activitics. A progrim of ceo-
nomic and sector missions in every country of
the Region has been desipned to broaden and
deepen understanding of countries’ problems
and development opportunities, as well as pro-
vide an improved basis for fending. Bunk and
IDA lending to the Region was $1,164 million
in fiscal 1977. down $185 million from fiscal
1976 amounts, in large measure beeause of a
more limited availability of 1DA resources. The
number of projects assisied rose to 32, or five
more than in fiscal 1976, ’

While the lending programs of both the Bank
and TDA in South Asia have continued to serve
a broad range of activities and sectors, particular
attention has been directed to the agriculture and
rural development sector in keeping with the
principal concerns of governments in the Region,
Continuing the emphasis of recent years, lend-
ing for agriculture in South Asia grew in rela-
tive importance during fiscal 1977, uccounting
for half 1he number of projects (16 out of 32)
and nearly 39% of the amount financed ($451
million out of S1.164 million) in the Region.
Projects assisted by the Bank and IDA concen-
trated on increasing food production, especially
of fooderains. These projects aim to accelerate
growth by making better usc of cxisting re-
sources, for instance, through command arca de-
velopment and improved extension services to
help farmers improve vields in irrigated areas.
In India. IDA lending supports a comprehensive
strategy to improve agricultural yields with the
following clements: sced production, ground-
water development, provision of credit, the up-

Lending to Borrowers in South Asia, by Sectors
(U'SS millions. Fiscal years.)

Annual Annval

average average
1964-68 1969-73(1 1924 1975 1976 1977
Agriculture S 25.2 $108.1 $150.0 $ 400.1 $ 3455 $ 4510
Education 5.2 4.7 — — 12.0 15.0
Industry (including DIFCs) 40.8 77.1 110.0 167.5 170.0 250.0
Nonproject 91.0 109.0 235.0 290.0 350.0 75.0
Population and nutrition — 4.3 - 15.0 — —
Power 25.7 42.0 — — 283.0 150.0
Technical assistance — 0.8 —_ —_ 7.5 3.0
Telecommunications 0.6 50.3 20.0 57.0 — 80.0
Tourism —_ 0.9 — —_ — —
Transportation 51.2 713 100.1 60.0 114.6 70.0
Uihanization — — 35.0 —_— —_ 49.0
Water supply and sewerage 10.4 11.0 7.8 — 66.6 21.2
Total $256.1 $479.5 $6579 $1,189.6 $1.3149,2 $1,164.2

Of which: Bank $ 710 $ 86.5 $112.0 $ 2069.0 $ 260,00 § 394,00

IDA $185.1 $391.0 $545.9 $ 920.6 $1,089,2 $ 770.2

—————

Details mav not adid 1o totals becaose of rounding,

| . o A .
OV actmdes 3222 nathion of commitments to Danpladesh which teplaced commitments orfginally made to Pakistan,

:-: Inchides $ 198 mulhon on “Hhird Wandow terms,
Luchides $ 24 mullion on 'Hind Window terms,
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grading of cxtension services, and rescarch
planning through both national-level and state-
fevel action programs.

In fiscal 1977, four state-level agricultural de-
velopment projects in India, whose key compo-
nent is a reorganized and strengthened system
of agricultural extension and adaptive rescarch,
were assisted with 1DA funds. The strengthened
extension system emphasizes concentration of
cffort, systematic and regular training, close su-
pervision of stafl’ at all Jevels, and a fixed sched-
ule of visils to farmers' groups. Initially, the
message carricd by extension agents stresses im-
provements in basic agricultural practices that
arc known to have significant impact on yiclds
but which cost little in addition to extra labor
input. This approach is especially well attuned
to the needs of small farmers, and the experience
gainced, so far, indicates that small farmers have
benefited—as have larger ones.

The agricultural extension service in the west-
ern Terai region of Nepai will also be strength-
ened as a result of a $9 million IDA credit,
designed mainly to add to the productivity of
small-scale farmers by introducing a first stage
of a groundwater development program for irri-
gation. Under the project, deep tubewells and
storage reservoirs will be installed and con-
structed, thus relieving the major constraint—
water—to agricultural productivity growth in the
area. Irrigation and drainage networks will also
be constructed. Credit will be made available to
farmers so that they can finance the costs of ad-
ditional agricultural inputs required to make
best use of an assured irrigation water supply,
and a stafl of agricultural extension workers and
technicians will carry out intensified agricultural
extension and training programs. A revamped
agricultural extension service involves—as in
the Indian examples—new methods of demon-
stration, strict adherence to a schedule, and con-
centration on important practices for the major
crops. Some 4.500 furm familics will benefit.

Lending in Other Seclors

Increasing concern with the condition of the
urlan poor has led to an expansion of the Bank's
efforts to contribute to the alleviution of poverty
in South Asian cities. ‘There were four urban de-
velopment projects in fiscal 1977 slum upgrad-
ing, benefiting almost a quarter of @ million poor
in Madras, urban transportation in Bombay, and
water supply projects in Nepal and S+i Lanka,

The Bank and 1A also continued to help the
countries of the Region expand and modernize
their basic cconomic infrastructure with credits
or loans for teleconnmunications and power in
India, port facilitics in Burma, and railway mod-
cruization in Pakistan, The $150 million power
project in India is also important to the con-
tinued development of the apricultural sector; it
well help meet the demand for power arising
pactly as a result of the country's large rural
clectrification and irvigation programs,

Sompe 4.7 million people in the Indian states of
Karnataha, Madya Pradesh, and Rajasthan will be
aided by three 1D A credits, totaling $74.1 million,
which assist the financing of dairy dev ' pmient,
Throueh an integrated progre ., inilk production
will be greatly increased, and 1ii: heneficiaries, most
of whom farm less than two hectares or are landless,
will be able to have larger cash incomes and higher
living standurds,

Nonproject credits declined from a total of
$350 million in fiscal 1976 (to India, Bangla-
desh, and Pakistan) to $75 million (a credit to
Bangladesh) in fiscal 1977, The Bangladesh
FFilth Tmports Credit continues the approach of
the Fourth Impotts Program Credit (it became
cffective in late 1975), which contained provi-
sions for an “action program” to upgrade the
efliciency of the country’s important jute and
cotton industries: the latest eredit adds o similar
*action program®™ for the pulp and paper indus-
try. In view of the efforts which the Government
has committed itsell to undertake to improve
disbursed to these indostrics. As compared with
performance in these three industries, at least
hall the proceeds of the fiscal 1977 credit will be
the previous ceredit, the list of industries cligible
to import under the eredit has been reduced in
order to permil  concentration on  priority
industrics,
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WS A 1D
Environmental Actions Bureau for Asia CY1977
Country Project & Number FY Threshold Decision Comment

Bangladesh L.
2,
Indonesia 3.

e
5.
6.

Te

8.

9e
10,

Pakistan 12,

17.
Thailand 18.

19.

Agricultural Inputs (0035) 77 ND 1/5/77
Rural Electrification (0021) 77 EA 11/22/76
Agriculture Development,

Planning & Administration

(0265) 77 ND 8/12/77
Agricultural Research (0198) 77 ND 7/77

Assistance to Agricul. (0189)77 NI 9/13/77

Kabupaten Provincial Planning

§nd Management Training (0237) 77 ND 8/31/17
Northern Sumatra Regional

Planning (0246) 771 ND 5/23/17
Provincial Area Development

Program I (0264) 71 NDx 9/1/17
Rural EBlectrification (0267) 77 EA 7/6/11 (coneur Jakarta aL7¢)

Technical Assistance/Consul~-

ting Services (0249) 77 UD 10/26/11

Science & Technology (0266) 78 ND 3/18/77

Improved Crop Estimating (O418) 76 WU 5/23/77

Fortification of #lour (OLOL) 77 ND 11/21/77

Population Research &

Development (OL11) 77 ND 11/21/77

Rural Roads (0L409) 77 EA 11/22/76 lmger—swicwe -
Rural Clean Water Supply

1 &33 (0L06,6k35) 17,9 LA 8/12/77
Rural Electrification (OLO8) 7€ EA 7/6/117

Artificial Fish Propapation
(¢PG) 77 ND 8/10/77

Lam Nam Oon On-Farm.Develop-
ment (0272) 77 EA Cable concurrence

(’ 0



Country Project & Number FY
Sri Lanka 20, Agricultural Base Mapping

al.
22,

23.

Philippines 2L

25,
26,
27.
28.
29.

30.

31.
324

33.

3k

(0045) 7

Mahaweli Basin Development

Stage II (0042) 77

Malaria Control (0043) 77

Amparai Irrigation & Area
Development I (00L6) 78

Bicol Integrated Arca Devel-

opment1(0310) 77
Crop Protection (0288) 77
Population Planning II (0277)77

Small Scale Irrigation 1I

(0301) 77
Agro-ferestation (0305) 78
Barangay Water (0291) 78

Bayanihan Barrio Schools
(0293) 78

Cooperative Marketing (0300) 78

Fisheries Education Develop-
ment (0296) 78

Nonconventional Znergy (0291)
Energy Exploration & Develop-
ment 78

Rural Blectrification/Bridge
Financing (0321) 76

Integrated Bicol Assessment Includes:
1, Bicol Integrated *ural Development (0303) - FY78
2+ Bicol Integrated Area Development III (0289) - 1178

3+ Bicfol Integrated Area Development II (0310) - FY77 (separate LA dene 9/77)

[\

Threshold Decision Comment

ND 9/26/77

Completed 9/77
EA  Sent to EC 10/77

EA Completed 8/77
Sent to EC 9/77

Completed 9/77
EA Sent to EC 10/77
(projected dropped)
BA% (S¢¢ narrative)

ND 1/3/77
ND 5/77

EA 12/28/76
10/26/71
BB 11/30/77

=

ND 10/26/77
ND 10/26/77

ND 10/27/77

ND 10/27/77

Az (see -1«rra*.u¢)

ls Bicol Kealth, Nutrition & Population (0319) - FY79
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In CY 77, the Asia Bureau carried out 3l actions.

20 Threshold Decisions were Negative Determinations.
1); Threshold Decisions were Environmental Assessmentse

0f 20 ND's, one (#8) is conditional. Specific projects have not been
selected, but if an illustrative list accurately depicts sub-projects to be
carried out, an'EA will not be necessary.

0f 1) EA's determined in CY77, four have been carried out and passed
on th the EC, Of those four, one (#23) has now been dropped as a projecte
Another (#2;) was done as a discrete project but will also be integrated
into an overall EA of four Bicol projecﬁs listed at the bottom of page 2.
With the completion of these four EAts (#21-2L), the host country govern-
qents have been reviewing the assessments and we are awaiting their
responsee

All projects listed as EA's for the Philippines are in the process of
being carried oute The EA on Rural Electrification will cover all phases
of thils project back to its origin iﬁ 1972.

On the rémaining EAt's, we are in the process of contracting for
services fcr Indonesia, Candidates are being reviewed for the five
remaining EA's in Pakistan, Bangladesh, anc Thailand,

In addition two prpjects for which EA's were determined in CY76 have
not yet been acted upon. Onc was flalaria Control (003L) in Bangladesh; it
now appears that this project has been dropped from consideration. The
second, Sederhana Iprrigation (0252) in lndonesia, will be carried out by

the consultant now being selcctede
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ENVIRONMENTAL PROTECTION LEGISLATION IN THE ESCAP REGION

The attached tablg was compiled from the replies to a questionnaire
distributed by ESCAP to its member nations in late December 1976. The
questionnaire was designed to elicit information concerning the current status
of environmental law in the ESCAP region. The results of the questionnaire
were examined by an Expert Group Meeting convened in December 1977 to evaluate
the status of environmental protection legislation in the region and to
determine ways and means to assist individual governments towards formulation
and enforcement of such legislation. An analysis and synthesis of the total
response is being undertaken by ESCAP in conjunction with an ESCAP-sponsored
Intergovernmental Meeting on Environmcntal Protection Legislation as recom-

mended by the 32nd session of ESCAP,



Country

EXCERPTS_OF RESPONSES TO ESCAP QUESTIONNATRE IN RESPECT OF ENVIRONMENTAL PROTECTION LEGISLATION IN THE ESCAP REGION

Institutional Setting

Legal Setting

Environmental Impact Assessment

Australia

1, Pederal: Aust.Env.Council
(CEQ-type); Dept.Env.,
Housing & Community Dev.;

2. State: env.offices; some env,
functions in other depts.

1, Federal Env.Prot.Act 1974
(NEPA-type)

2, Env,Law Branch in Atty.Gen.
Dept., legal assistance to
public on env.issues of nat.
concern

Selected Other

1. EIA required of new dev.projects
2, EIS and public hearings; consideration
Minister

3. Projects must have sig.effects on env.
and involve constitutional power

1. Education: env.prot. compon=

ent of courses at all levels

2, Fishing: Fed.Fisheries Act,
1952

3. Forestry: Fed.Forestry &
Timber Bureau, Dept., Pri-
mary Industry; state
agencies and legislation;
coordination thru Aust.
Forestry Council

Bangladesh

1.National:Env.Poll.Control
Board:coordinates inter=-
ministerial activities;
responsible for policy;
Directorate of Env,Poll,
control under Ministry of
Local Govt. and Rural Dev.
& Cooperatives.

1. Env. Poll. Control Ordinance
1977

2, Consultations with env.experts,
administrators, and law makers
concerning introduction of
env, laws.

1., New dev.projects processed by Min,
of Planning

2, No public input; no requirement for
consideration of EA

1. Forestry: Forest Act of
1927; rules and proce-
dures, Act.no. 23,1973;
Forest Dept.

Cook Islands

1. Director of Conservation

1. Conservation Act 1975

2, Use of traditional means of
discussion ard negotiations
to sett e disputes affect=-
ing 7- .. and env.

1, No formal/legal mechanism

2. General govt,.policy that anything
affecting env,be considered in
decision-making

1. Preservation of traditional
culture strongly en-
couraged

Fiji

1. Diversified responsibilities
in various Ministeries;
e.g., Ministry of Agric,
Fish, and Forests

1.No specific env.legislation;
various statutes

1. No formal/legal mechanism

2. e.g., Ministry of Marine, Fish &
Forestry must satisfy Director
of Lands of ncn-disadvantageous
effect of any dev. inC.Z,
before foreshore lease is issued,

1.Forest Act 1953

2 Native rights on native
lands a problem for enforce-
ment of various statutes,

India

hb

1.Ccnstitution: Article 48A
"the State shall enceavor
to protect and improve the
anvironment and safeguard
the forests and wild life
of the country.

2.4th-5-year plan:''--necessary
to introduce the env.as-
pect into our planning and
development"

1.Guidelines and executive
instructions in selected
dev.sectors

2,Persuasion usually employed
instead of litigation

1, No formal/legal mechanism; however
authorities must consider env,
implications of dev. projects,
e.g., new individual ventures must
assess env,hazards and review
steps to adhere to accepted env.
standards.

2. Public view considered by appro-~
priate departments.

1.Indian Standards Institu-
tion developing env,
standards

2.Water (Prevention & Con-
trol of Pollution) Act
1974; intensive effort
underway.

3.Forestry: State Forest Depts:
"working plans'; Inspector=
General for Forests;
Indian Forest Act 1927 and
various State Forest Acts;



Country.

Page 2,

EXCERPTS OF RESPONSES TO ESCAP QUESTIONNAIRE IN RESPECT OF ENVIRONMENTAL PROTECTION LEGISLATION IN THE ESCAP REGION .

Institutional Setting

Legal Setting

Envirommental Impact Assessment

Indie (continued)

3. Union: Committee on Env. Plan~-
ning & Ccordination; policy
advisory role.

4, State: some state committees
and Dept., of Env.

5. No separate env, Ministry; env,.
affairs responsibility of
various departments.

Selected Other

3.(continued)
needs of fuel, fodder and local
peoples' rights are enforce-
ment problems,

Indonesis

1. Constitution:Preamble (Art.33,
para 3): '"land and water and
the natural resources therein
shall be controlled by the
State and utilized for the
greatest welfare of the people";
env, policy entrusted to People's
Consultative Assembly thru
President,

2, 1973-1978 5 yr. plan: "Indonesia's
matural resources must be utie-
lized in a rational manner--(so).
that the human env, is not
damaged and future generations
are accounted for'"; Env,Dev,

Plan incorporated into Nat.Dev.
Plan.

3. National Comm. on Env.jsubcommss
Human Settlement, Nat.Res.
Manage, Poll.Cont,, coordination
and implementation of Nat.Env,
Policy; responsibilities in
various Depts.

L. Nat.Comm on Human Env,.=-
subcomm.on env.legisla~
tion submits bills. to
House

P, National standards

1.EIA by Nat.Comm.on Human Env, in
conjunction with Nat,Planning

Board
2,Consideration of public viewexpress
ed vig protests or media _ . ...

3. Review of dev.proiects by House

1, Crash program on marine pollu=
tion

2, Center for Env.Law and Problems
at Univ, Padjadjaran

3. Comprehensive CZM legislation
under study

4. Porestry: Dept.Agriculture,
Directorate Gen.of Forestry;
control by local officials;
Basic Act. No. 5 of 1967,
various Govt. Regs.; shortage
of enforcement personnel &
facilities outside Java is
obstacle to enforcement,

Pakistan

1. Eov.& Urban Affairs Div,,Ministry
of Housing & Works; formulates
env.pulicy.

2, Proposea Env.Prot. & Improvement
Agency; would formulate policy;
also Env.Prot.Council (CEQ,
NEPA arraagement?)

1. None

2, Mipistry/Division of
Law suggests improve-
ments to env,.,legisla-
tion

1. No formal/legal mechanism for
EA incorporation in planning;
local authorities resp.for
dev, planning.

2. EIA by Env, & Urban Affairs Div.;
responsibility to be trans-
ferred to PEPIA.

3. Press review,

1. Forestry: Provincial Porest.
Depts, have responsibility for
planning/regulating exploita-
tion of forest resources;
Forest Act of 1927; provine
cial enactments; increase in
pop., adverse socio-econ.
conditions exerting press. on
forests problems for enforce=-
ment.
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Institutional Setting

Legal Setting

Environmental Impact Assessment

Pakistan
(continued)

Page 3.

EXCERPTS OF RESPONSES TO ESCAP QUESTIONNAIRE IN RESPECT OF ENVIRONMENTAL PROTECTION LEGISLATION IN THE ESCAP REGION

Selected Other

2, National Parks, Wildlife Sanctua-
ries and Game Reserves
appears to be most advanced
at present

Papua Nev Guinea

Constituticn; 4th Goal: "PNG's
nat.res.& env. to be conserved
and used for collective benefit
of us all, and be replenished

for the benefit of future genera=~

tiqns";

Office of Env. & Conservation;

primary poli.y body; Ministry for

the Environment; initiating
responsibility primarily with
provincial govts,

l. Env. & Conservation Policy
formulated

2, Presently weak and scattered
legislation among many
agencies

3. Env.Planning Bill in draft
stage; also Env,.Contami-
nants Act to estabiish
standards, penalties and
enforcement procedures;
Conservation A~eas Act

1.Env,Planning Bill will require EA
at planning stagejreview by Office
of Env., public and Nat.Exec.Coun-
cil-~incorp. of econ.considerations
also apply to policy initiatives;2
ad-hoc EA ongoing - a hydroelectric
installation and a Cu mining dev.;

1. Conservation, customs and tradi-
tions will be incorporated in
law with enforcement at village
level

2., Clan groups wishing to lease

land for dev.must first lease
to Dept.Nat.Resources; thus
govt.control

3. Ferestry: Office of Forests,

Dept. of Primary Industries;
env. restrictions, present
legislation allows landowners
to deal directly with timber
co.; conflict of interest of
DPI one obstacle

Philippines

1.

2.National Env.Prot.Council; coordi-

4.

Preamble and Art.on Gen,Provi-
sions:'"The Nat.Assembly, taking
into account, conservation,
ecological and dev.require-
ments of the nat.res,shall

nation policy; env. quality
standards; develops legisla-
tion (CEQ-type); Nat.Poll.
Control Comm.(EPA-type) En-
vironr-ental Center of the
Philippines.
Representation by lawyers of
different agencies before
a lead agency, the Dept.
Nat. Res./Nat Env.Protec.
Council, in the preparation
of the Env.Policy, the
Env.Code and EIS guidelines.
Env.considerations incorporated
in national economic plans.

1. Presidential decree 1121
(1977); Nat.Env.Prot.
Council

2. No legal imperative to
include env.considera-
tions in nat.plarning

3, Presidential decree 1151:
EIS required;supervised
by NEPC

4. 45 govt. lawyers involved
ir env.matters.

1.EJA, EIS required (NEPA-type)
(pending); draft released;
public hearings

l.Presidential decree 1151; env.
education at all levels; media
publication of env.matters.

2,Forest Dev., Dept.Nat.Res.;
management plans required by
operators; P.D.389 & 705; en-
forcement obstacles include lack
of tech.pers.capable of identify-
ing z prob., overlapping of )
enforcement functions among
agencies.
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EXCERPTS OF RESPONSES TO ESCAP QUESTIONNAIRE IN RESPECT OF ENVIRONMENTAL PROTECTION LEGISLATION IN THE ESCAP REGION.

Institutional Setting

Legal Setting

Envirommental Impact Assessment

Page &4,

Selected Other

Singapore

1, Mipistry of Env.; policy dev. of
legislation and enforcement
responsibilities.

'1.None ) . e
2, 1 lawyer in Ministry of
Env,

1, No formal flegal mechanism; env. as-
pects considered in dev. planning

1. Accel, depreciation over 3 years
for investment in water poll,
abatement facilities and for
new industrial and community
undertakings.

2. Vehicle emissions measured

Sri Lanka

1 RBesponsibility for env.probs.
resides in respective relevant
national and local agencies;
suggested legislation emanates
from agencies.

2. Nat.Comm,on 'Man and the
Biospheré; Nat.Sci.Council
Statutory Working Comm, on
the Env., Nat.Comm, on Inter-
govt,. Hydrolog.Prog.; co=
ordination responsibilities.

1. Nane; iacreasing recog-
nition of imp.of assess-
ing env.effects of new
projects.

1. No formal/legal mechanism; mass medid 1. Env.education introduced at

views considered; env.aspects
generally low priority.

primary & secondary level

2. No legally prescribed penal-
ties for most polluters

3. Forestry:Forest Dept,, Min.
of Agric. & Lands; State
Timber Corporation-harvesting
long~term forestry managa=
ment/development scheme;
obstacles to enforcement
include shortage of food
and poverty of rural people,
shortage of timber.

Thailand

1.1974 Constitutional reference
to env.probs,, also 4th 5 yr
plar

2.National Environmmental Board;
formulate policy (CEQ-type);
Nat.Env,.Prot.Comm.; establish
env.standards (EPA-type)

1. Nat.Env,Act 1975

1.No formal/legal mechanism.

1. Main obstacles to env.prot.
are low public/media interest/
commitment, no public forum,
fragmented legal approach
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SUMMARY AND CONCLUSIONS

International development assistance has always attempted to
address problems of the human environment—the principal focus
being the poverty, disease, hunger, and illiteracy associated wich the
lack of economic development. Worldwide concern, however, has
steadily mounted over other aspects of environmental problems—
those which emerge as undesirable secondary effects of the very
processes of development itself. These aspects of the problem were
articulated and documented in considerable detail at the 1972
United Nations Coniererce on the Human Environment. The
Stockholm deliberations led to the development of a U.N. Action
Plan and to the establishment of the U.N. Environmental Fund tor
proviaing “financing for environmental programs envisaged in the
Plan.”

in 1970, the World Bank Group® established the post of Environ-
mental Adviser “'to review and evaluate every investment project
from the standpoint of its potential effects on the eavironment.” In
the 30-month period between juiy 1, 1971, and December 31, 1973,
the Bank Group has reviewed 434 lcans and credits from the en-
vironmental viewpoirt. Of these, 275 revealed “no apparent poten-
tial problems.” For 135 projects, the environmental problems which
were identified could be handled by 8ank Group staff; the remaining
24 projects required special studies by outside consultants.

The Bank Group has now accumulated considerable experience in
dealing with environmental concerns. This report reviews its ap-
proach and the experience which has been gained. Among the main
lessons derived from the experience are the following:

1. Environmental probiems have a cumulative impact. if remed:ial
action is taken only at a later stage, its cost would be considerably
higher.

2. The Bank Croup’s experience so far suggests that the addi-
tional cost attributed to the environmenta! and health safeguards in-
corporated into projects has ranced from zero to 3 percent of the
total project cost. The high end of the range applied where precau-
tionary measures were added to projects already well advanced.
The additional costs were generally kept low by incorporating en-
vironmental standards in the developing countries appropriate both
to their current stage of developmant and the requirements of the
project.

! The World Bank Cro.p includes the Interrational Bank for Reconstruction and Develapaen:
{popularly krown as the World Bank), the International Development Association DAY, and
the Internatinnal finance Corptication HFC).
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30 Concern vl e envioiment Das TUS LT gy prodiessite -
corporation of envitonmental saefeguards i technalogy., Thes o par-
ticulariv so inindusiry, a sector in which environmental issaes Tirst
attracled altention. Incorporation of environmental wechnology
makes it dinicull to separate environmiental and noncenvironmental
Costs in the processes i wihnch s development hes oocurred.

<. Inthe initial stages of the development of what may be called

environmental technology, the emphasis was on the treatment of
poliutants. The Bank Group's eaperience has underscored the need
to treat environmental probiems as hbemg multifeceted and interre-
lated.

5. The projeci-by-project approach has pomnted oy a number of
sector-specific environmental problems, and scctoral guideiines
nave been prepared that couid help improve project designs with
regard to their impact on the envirorment and health.

6. In evaluating various costs and benelits involved in alternative
ways oi dealing with environmental considerations, ihe Bank
Croup’s experience so far has shown guantification of the relevant
tradeotis to be particularly difficult.

For the future, the Bank Group intends to continue its project-by-
project apgroach. The lessons learned so far provide helpful guid-
ance for the course to oe followed. In determining and dealing with
the impact on the environment of the projects tinanced by it, the
Bank Group will adapt the standards of protection to the circum-
stances of the country, and incorporate those environmental and
health measures that are considered essential in any particular case.
Shauld international agreements be reached in certain environment
areas, the Bank Group will ensure that iis project financing s consis-

en: with their terms. it will also help to hring to the atteation of its
member goveniments information, guidchnvs, instruc tion materals,
technical data, etc., on environmenta! impact analyses available
from pubiic and private organizations concerned with environmen-
tal arfairs. In those countries in which there are no adequate laws,
ruies o regulations governing environmental matters, the Bank
GCroup can be eapected to encourage and advise on promulgation
and implementation of appropriate legistation.

The Bank Group will be prepared to consider lending for “en-
vironmental” projects (a term which can be applied to a great
variety of projects, including air and water poliution control, control
of erosion, sclid wastes disposal, reforestation, and pest and disease
vector controll, where the project in question otherwise satisfies the
Group's normal project criteria.

.
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Constructuing roads, Gams, air sE
power piants, and indastnal tachties reguentiv resclts in ecological
problems, because the consequenyes 10 the envirgnment were not
adequately considered in project planning or implementation, or
beceuse the information necessary o forecast the eventual impact
on the environment was inadequate. Aiso, where advers. ecolegical
CONMCQUENTES are torecast, cifective steps 1o prevent or minimize
the damage may sometimies 1ot be taken because date on cost-
cffective safeguards or on cconomicaily competitive project alterna-
tives are inadequate. Althougn the magnitude o the loss in ecologi-
cal values varies, there is 2 real cost o society over the long run.

In recent years, many wearnings nave ceen issued in many regions
of the world—in both developed and developing couniries—that
deterioration in air, wazer, soil, and other natural resources threatens
the quelity of the environment and i life, including human life. The
urgency of such warnings is now considered by many conservation
groups, scientists, and government agencies to be especizlly acute.

The trend towards degradation of the biosghere is global in its
dimensions and consequences: it can be reversed only through
comparably wicespread recognition of the danger and the need for
international cooperation in dealing with it. There are encouraging
signs in both of these directions. Resolutions of the UN. General
Assembly in 1968, 1969, and 1970 undesdined the importance of
taking environmental facters into account in econcmic and socizi
development planning. The Intirnational Stratezy for the Second
U.N. Deveiopment Decade, adapted in 1970. deciares that “govern-
ments will intensify national and international efforts to arrest the
deterioration of the human environment and to take measures
towards its improvement, and o promiote activities that will help to
maintam the coological balance on which hurmen survival depends.”
The first U.N. Conierence on the Human Environment, held in 1972
at Stockholm, led to the development of a UN. Action Plan end to
establishment of the U.N. tnvironmental Fund for providing “financ-
ing for environmental programmes envisaged in the Plan.”

Definitions

Although the terms “cavirnnment” and “ecology” have received
much use in recent years, there is no universally accepted definition
of either. I~ this paper, “environment” is used to describe the total

selting [ui czinomic developrment activity: the term refers not only
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to the nawraily occurnng miliee (the ecological svstems which sur-
round and collectively suprort man . bhur also extends 1o the
sociocuitural miicu which man has created 1o adapt to the demands
and chatlenges of nis nawrally curring surroundings. “tcology” is
used e refer to the relationship between organisms and their en-
vironment, including most especially the man-environment relation-
ship.

Types of Environmental Problems

Environmental problems may be divided into three categories re-
lazed 10 their magnitude: global, regional, and local.

Clobal problems pertain to the biosphere, aifecting rearly ail
countries. Into this category fall the most widely discussed and
threatening problems, including. for example, those caused by per-
sistent pesticice residues which through the actions of wind, water,
and living carriers find their way into the biosphere beyond the
country in which the chemicals were apnlicd. Other examples of
gicbai problems are the burning of fossil fuels, aitecting the carbon
cioxice balance and the sulphur dioxide toading of the atmosphere,
ard the particuiate conter:t of the stratosphere; the poliution of the
oceans trom land sources, oil spillage, or ship dumping on the high
seas; and man-influenced changes in global climatic patterns.

Regional prodlems result from Biophysical linkages among a
group of countries but have little efiect beyond the members of the
gioup. A typical example is the efiect of river basin development on
riparian countries, upsiream or downstream.

Local probiems are confined within the boundaries of a particular
country; for example, the extirpation of a wildlife resource, the crea-
tior of an zesthatic blight. or the eutrophication of a lake from fer-
tilizer runof cr discharge of domestic sewage.

Thus, environmental probiems differ in their dimensions. They
may also differ in the amount of time they take to become visible.
For example, while a global problem may eventualiy result from the
gracual buildup of carbon dioxide in the atmosphere over a long
pericd, the effects of persistent pesticides can be seen more im-
mediately. Another variant related to timing is the degree of certain-
ty. The greater the time-span for the cause-effect relationship to be
obsenved and understood, the greater the uncertainty as Lo its
maniiestation, but the continuation of presently observable conse-
quences is far more certain to be perceived.

Two other variables may be ncted: magnitude and reversibility.
Magnitude cannot easily be compared, because effects are of
different types, occur in different places, and affect different aspects
of life systems. Reversibility concerns the possibility of returing an
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The eavironmental problems of the developing countries can be
divided into two more categories: effects of poverty, and cHects of
economic development.

Under conditions i poverty the biophysical environment oiten
exhibits the ravages of long vears of Liismanagement iovergrazirg,
erosion, denuded forests, surface water pollution, etc.). Not merely
the “quality” of hife but life itseil is endangered, for it is often very
difiicult and sometimes impossible {or the environment 1o renew is
lite-supporting capabilities. Developing countries assign the highest
priority to finding solutions to problems of this nature. Here the
principal concern is 10 rehabilitate the environment that has gone
thinugh a long pericd of detericration.

The other set of problems accompanies the process of cevelcp-
ment itsell. Agricuitural growth. for example, calls for construction
of irrigation and drainage svstems, clearing of forests, use of fer-
tilizers and pesticides—ail of which have environmentzl and kealth
implications. Similarly, the process of industrialization couid well
result in the release of pollutants and in other environmental prob-
lems related to the extraction and processing of raw materials.

In sum, developing countries are noww beginning to be concerned
with two different tvpes of cnvironmental problems: In the first
type, these nations have to alleviate poverty; while in the other,
they have to seek ways to prevent the envircnmental deterioration
citen associated with deveicpment. The first task is considerabiy
more difficult than the second. but the second could also becom
dificult if the present concern for the environment is not transizied
into action. The Bank Group is concerned with both aspects of the
problem. Some otrer poiicy papers have addressed themsealves to
the problem of poverty and the Group's approach to it;* this pzper
is concerned primarily with how environmentai problems arising
with development can be mitigated by taking precautionary
measures.

'Agricuiiural Credit, Land Reiorm, and Population Policies and Economic Development.
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CHAPTER 1

OVERVIEW AND CONCLUSIONS

The Book and its Audience

Although the focus of this book is environmental
assessment, its central message is that the process itself
should be replaced. 1If environmental concerns are largely
dealt with as a fixed review in reaction to an 1ndependent]y
designed pollcy, we argue that laudable economic enterprises
will suffer and critical environmental constraints will be
violated. we offer, as an alternative, the process of adap-~-
tive environmcntal management and policy design which
integrates environmental with economic and social under-
standing at the very beginning of the design process, in a
Sequence of steps during the design phase and after its
implementation. That argument is directed to senior
administrators and policy-makers who are responsible for
the design of mechanisms and pProcesses for dealing with
developmental issues.

At the same time, however, we recognize that in many
countries environmental assessment is practiced as a

reactive review process. Even in that mode, the goal of
0"

|
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environmental protection can be more validly and effectively
achieved by the application of different concepts, procedures,
and techniques than those commonly used. We describe these
methods in some detail, directing our analysis to those with
operational responsibility for doing environmental assessment
and for communicating the results to senior administrators.

Because we are speaking to these two audiences, not all
chapters will have equal interest to all readers. Some
concentrate on broad conceptual issues, some on fundamental
procedures and some on non-technical but still detailed
descriptions of techniques. The final chapters provide
specific examples of five case studies. As an aid to the
reader, therefore, we have provided a reader's guide and
tabular summary of points inside the front cover of this book.

This present chapter is designed for both audiences.
It presents a broad overview and summary of the book--the
issues, concepts, procedures and techniques. Since it is
written as an extended executive summary meant to stand
largely alone, the themes and framework of analysis presented
here will be repeated throughout the remaining chapters in
greater detail.

In this summary we will treat five themes. The first
is a brief encapsulation of present practice, presented in a
rather exaggerated way for emphasis. The second provides
a background that describes how present assessment practices

have cvolved. The third concerns the issue of uncertainty
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and the problem it now presents. The fourth pPresents a view
of stability and resilience of systems that provides a
perspective or concept that points to resilient or robust

pPolicy design criteria that differ from the traditinnal.

Together, this set of issues, concepts and technigues defines

our approach.

Myths of Environmental Management angd Assessment

Perhaps the best way to introduce what adaptive
environmentai management and assessment is, is to indicate
what it is not. Below we discuss twelve "myths" of Present
management and assessment. However much these appear as
"straw-men, " they are still inherent in pPresent practice.
Most of us have subscribed to at least one or two at some

time or another,

Myths of Environmental Decision

The fi:st set of myths concernsg policy design and

decisions,
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Myth #1: The central goal for design is to producc
policies and developments that result in
stable soctial, economic and cnvironmental
behavior.

Stability is a two-edged sword. If our knowledge of
objectives and structure is complete,then design should
indeed minimize the chance of the unexpected. But what we
know of social, economic and environmental behavior is much
less than what we do not know. Therefore the.opportunity to
benefit from change and the unexpected should be part of
the design goal.

Myth #2: Development prcgrams are fixed sets of actions
that will not involve extensive modification,
revision, or additional investment after the
development ocecurs.

Program goals change and unexpected impacts trigger
corrective actions that result in progressively greater
economic and political commitments to make further corrections
if the initial ones are not successful. Thus, present

decisions have future decision consequences as well as direct

environmental ones, and these subscquent induced decisions
often generate greater environmental impacts than seemed

possible originally.
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Myth #3: Policies chould be designed on the basis
of economic and soeial goals with environ-
mental concerns subsequently added as
constraints during a review process.
We must ride withyecological forces as much as with
social and economic ones. Unless all are incorporated at
the very beginning of the design, opportunities to achieve
social goals are lost and subverted.. The design will be
more costly and the benefits too sensitive to the unexpected.
Myth #4: Environmental concerns can only be dealt
with appropriately by changing institutional
constraints.
That might ultimately be necessary, but constraints
are more often perceived than real. If one agency has policy
and management responsibility and one research or assessment
responsikility, there may be nothing to stop the latter from
developing a policy design -process that provides alte nat.ives
for comparison and priorities for research. Such a capability
can often provide an interface of communication between
those responsible for the research and those responsible for

decisions and management.

Myths of Environmental Assessment

This second set of myths concerns the details of how

assessments are done.

1o
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Myth #5: Environmental assessment should consider

all possible impacts of the proposed
development.

The interesting question is rather: what does the
fact that it is impossible to foresee all (or even most) of
the impacts imply for the structure of the basic development
plan and assessment research?

Myth #6: Each new assessment is unique. There are

few relevant background principles, information,
or even comparable past cases.

It is true that each environmental situation has sore
unique features (rare animal species, geological formations,
settlement patterns, etc.). But most ecological systems face
a variety of natural disturbvances and all organisms face
some common problems. The field of ecélogy has accumulated
a rich descrintive and functional literature that makes at
least some kinds of studies redundant and some predictions
possible. The same is true for economic, social, and physical
aspects of the assessment.

Myth #7: Comprehensive "state of the system" surveys

(species lists, ete.) are a necessary step
in environmental assessment.

Survey studies are often extremely expensive yect pfoduce
nothing but masses of uninterpreted and descriptive data.
Also, they seldom give any clues as to natural changes that

may be about to occur independently of development impacts.

\ch
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Environmental systems are not static entities and they
cannot be understood by simply finding out what is where
over a short survey period.

Myth #8: Detatiled desecriptive gtudies of the present
condition of system parts can be integrated
by systems analysis to provide overall
understanding and predictione of systems
impacts.,

The predictions from systems analysis are built up from
an understanding of causal relatidnships between changing
variables. Descriptive studies seldom give more than cne
point along each of the many curves that would normally be
used to express such critical relationships. 1In short, .
what a complex system is doing seldom gives any indication
of what it woula do under changed conditions. Again, the
interesting question is: what are the assessment, monitoring,
and policy implications of the fact that even comprehensive
Systems models can make predictions only in sharply delimited
situations?

Myth #9: 4ny good scientific study contributes to

better decision-making.

The interests of scientists are usually quite narrow
and geared to a particular history Oof disciplinary activity.
There is thus no guarantee that in a scientific study the
appropriate variables or processes will be measured, or

that information will be collected on the proper spatial and

101
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temporal scales to address management questions. The
research necessary for adaptive assessment and design must
be focused through policy concerns.

Myth #10: Physical boundaries based on watershed
areas or political jurisdictions can
provide sensible limits for impact
investigations.

Modern transportation systems alone produce environmental
impacts in unexpected places. Transfers of impacts across
political boundaries lead to a wide range of political and
economic reactions from the other side. A narrow study that
fails to recognize at least some of these impacts and
reactions will provide inadequate and misleading information
for the decision maker.

Myth #11: Systems analusis will ailow effective
selection of the best alternative from
several proposed plans and programs.

This assertion would be incorrect even if systems models
could produce reliable predictions. Comparison of alternative
policies can only occur if someone places values on the
results of each alternative. Rarely is this an explicit
part of environmental assessment.

Myth #12: Ecological evaluation and impact assessment

aitm to eliminate uncertainty regarding the

consequences of proposed developments.
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- Attempts to eliminate uncertainty are delusory and often
counterproductive. The appropriate concept for both assesg-
ment and policy design is a recognition of the inevitability
of uncertainties and the resulting selective risk-taking.

The above shortcomings of pPresent assessment practice
are in part the consequence of the sudden and recent broad
perception that environmental issues are important to the
health of societies. These shortcomings emerged as an urgent
response to apparent crises, and befors pProviding suggestions
for an alternative, it is useful to explore this historical

background.

Background to Present Assessment Practices

It is commonplace now to perceive limits--limits to
growth, ' to resources, to climatic and environmental stability.
Although the general perception of the importance of those
limits is relatively new, mankind has always been confronted
by them. There have always been pProblems of resource
depletion, environmental contamination and poverty.' Moreover,
industrial man's history, by and large, has been one of
Successful resolution of these problems, at least in the
short tern. In recent years, however, they seem to ﬁave
taken the shape of crises; perhaps because the problems are
ours and not our fathers'; more likely, because our percep-
tions anqg methods, having once helped, now hinder.

W
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The present approach to environmental concerns was
very much colored by a rather sudden shift of public awareness
in the industrialized nations. What was once the concern of
a minority became the concern of the public at large. The
problems were not that qualitatively different from those of
the past. But in the past they were largely local and often
transient. Solutions often emerged by simply waiting--next
year's weather for crop production could well be better.

And where this was not the case, there was often "somewhere
else" that provided a way out--an unexploited resource, an
unsettled piece of land, a new river to dam. In seeking
elsewhere for solutions, the knowledge and technological
devices needed could evolve at an easy pace. It required
more innovation of spirit than innovation of technique for
the Young Man to Go West.

With the "elsewheres" becoming gradually scarcer,
however, alternatives had to be sought in new knowledge and
technology rather than in new places. 1In so doing the scale
and intensity of impact inevitably grew, eventually triggering
that sharp shift of public awareness.

The past solutions however, provided little experience
with ways of dealing with the environment. In most instances
the goals of economic and social advance werc most promptly
achieved by subduing nature. The present protective response
was therefore natural. 1In the face of limits now so suddenly

" perceived, time at least could be bought by protection of the
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environment and regulation of its use. The respbnse is,
therefore, largely reactive. Regional developmenps or
policies are still designed within an economic

context and only reviewed after the fact for their
environmental consequences.

There has now been enough experience with this approach
to suggest two major difficul£ies. First, the fundamental
properties of any development or policy are set very early
in the design stage. If problems &arise because the
original context was too narrow, any fundamental redesign
is extremely difficult unless extraordinary pressures are
mobilized. The consequence is to guarantee confrontation
as different groups identify clear conflicts with their own
interests. Confrontation and public debate are essential
dimensions to the development of policies. But if the
issues emerge only because the design phase was unnecessarily
limited, economic enterprises offering legitimate social
benefits can be halted and opportunities for husbanding and
enhancing man's natural endowment can be subverted.

The second major difficulty with the present protective
and reactive response is that it makes the practice of
environmental assessment arbitrary, inflexible and unfocused.
Each issue is often dealt with as if it were unique; as if
the environmental consequences could be separated from the
social and economic ones. And yet the major environmental

impact of a pipeline, for example, often occurs not along
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the route itself but at distances remote from it, as human
settlements experience an acceleration of economic and
population pressures. Such environmental effects induced
through social forces are rarely considered. And the
reverse is true. Deleterious social and economic impacts
can be induced through ecological forces that, if recognized
early, could at times be turned to man's benefit rather

than simply subdued to any end.

The result of simple reactive assessment is therefore
intolerable. How can we know what to measure for base line
information or assessment if the detailed‘character of the
policy or development is not revealed until it has largely
crystallized? The tendency is to measure everything, hence
producing the indigestible tomes fypical of many environ-
mental impact statements. More time and effort are spent
in measuring what is, rather than in projecting what is
likely to be, or could be made to be. Static and confused
description replaces anticipation and clear prescription of
alternatives.

But enough experience has now accumulated to begin to
develop and implement an alternative app.oach. Systems
ecology, in partnership with the physical sciences, has now
matured to be capable of producing succinct representations
of key elements of ecological and environmental systems.
The resulting models mimic not simply static properties,

but the dynamic ones that shift and change through the
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influence of natural and man-induced influences. They can
serve, alone or combined with similar economic representations,
as a kind of laboratory world for the development of alter-
native policies and for the exploration of their impact.

The systems sciences have evolved methods of optimization
that, with care, can point towards general policies that
better achieve objectives by working with, rather than
against, the rhythm of ecological and economic forces. There
are techniques to deal with uncertain information, with
mobilizing available data of partially known processes, and
with the “ormulation of objectives that are less sensitive
to the unexpected. All these lie at the heart of developing
policies that recognize and benefit both economic and
environmental realities. Finally, decision theory provides
a few theoretical hints and some practical experience in
ways to explore decisions in the face of uncertainty and
conflicting objectives.

This set of descriptive and prescriptive techniques
provides the skeleton for policy design which can integrate
economic, ecological and environmental understanding. What's
more, this integration can commence at the very beginning
of the design process. But techniques alone are not cnough.
The best of techniques, unless guided by a clear visioncf
the fundamental issues and by a concept that gives them form
can turn solutions into larger problems. we argue that thé
fundamental challenge is not simply how to better mobilize

5
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known information. Réther, it is how to cope with the
uncertain and the unexpected. How, in short, to plan in the
face of the unknown. It is to that generic issue that we

now turn.

The Issue of Uncertainty

The design of policies or economic developments implies
knowledge--knowledge to develop alternative policies, and
knowledge to evaluate their relative consequences. And
indeed a significant part of the contents of this book is
how to deal with gualitative and quantitative data, how to
use this knowledge of fundamental processes to construct
models that can serve as "laboratory worlds" for the testing
and evaluation of intrusions, developments, and policies.
How, in short, to better reduce uncertainty. But however
intensively and extens%vely data are collected, however much
we know of function, the domain of our knowledge of specific
ecological and social systems is small when compared to our
ignorance.

Thus, one key issue for design and evaluation is how to
cope with the uncertain, the unexpected, and the unknown.

It seems a common plea that too little is known of the
q&ruct%re and behavior of ecological systems. That can

lead to the syndromes of living dangerously ("who cares how
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birds and bugs are affected--jobs and income are more
important") or living safely ("nothing must be done until

we know more"). But man has always molded the environment
and been molded by it, and we will argue that more is known
of ecological systems than is generally appreciated or used.
Nevertheless, there is still uncertainty.

At the sare time, there is growing unease about the economic
systems with which ecological systems are linked. The
unexpected increases in o0il prices which have touched so
many aspects of national economies have the same flavor as
the unexpected appearance of a new crop pest after success-
fully controlling the original pests with insecticide.
There 1is sufficiént knowledge to anticipate both events,
but both coﬁe as surprises. And, being unexpected, they
are ignored in the original design of policies.

Ever. the ultimate objectives of environmental policies
and developments are uncertain. A renewable resource
industry might have an irnitial priority objective of
stabilized employment over the short term which then shifts
to a major concern for environmental standards, then to
diversity of opportunity, and then back to simple long-term
economic objectives. A designwhich assumes objectives are
certain can rapidly foreclose options if those objectives
shift. |

Man hzs always lived in a sea of the unknown and yet

has prospered. His customary method of dealing with the
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unknown has been trial-and-error. Existing information is
used to set up a trial. Any errors provide additional
information to modify subsequent efforts. Such "failures"
create the experience and information upon which new knowledge
feeds. Both prehistoric man's exploration of fire and the
scientist's development of hypotheses and experiments are
in this tradition. The success of this time-honored method,
however, depends on some minimum conditions. The experiment
should not, ideally, destroy the experimenter--or at least
someone must be left to learn from it. Nor should the
experiment cause irreversible changes in the environment.
The experimenter should be able to stért again, having been
humbled and enlightened by a "failure." And, finally, the
experimenter must be willing to start again.

There is now increasing difficulty in meeting these
minimum conditions. Our trials are cepable of producing
errors la;ger and more costly than society can afford.

While the individual parts of a nuclear plant, for example,
can be tested to the point of failure, the full integrated
system cannot. Moreover, when this integrated system is
viewed as not just an engineering one, but one that links
engineering, ecological and social aspeccts as well, then
the variety of unexpected events--from coolant failure to
sabotage--and the scale of the consequences make trial-and-

error truly a way to live dangerously.
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Moreover, even when errors are not, in principle,
irreversible, the size of the original investment of capital
and of prestige often makes them effectively so. This
behavior has its roots in a very human characteristic of
industrial man: We do not like to admit and pay for our past
mistakes; we prefer to correct them. And the consequence of
correcting an inflexible plan is often increasing investment,
increasing costs for maintaining and controlling the system,
and progressive foreclosure of future decision options. °
Retreat from error is difficult for three reasons: because
of the scale and conscquence of possible "irreversible"
pPhysical changes; because changes in expectations for future
returns make faﬁiliar goals politically or economically
unacceptable; because reserves of capital and trust are
lost, and the governed rise up against the governors, forcing
them to invest in order to satisfy basic constraints newly
percaived.

But the search for a solution should not replace
trial-and-error with some entrapping attempt to eliminate
the uncertain and the unknown. That could only result in
tighter monitoring, regqulation and control based upon an
illusory assumption of sufficient knowledge. Rather, the
direction lies in the design of policies and economic
developments that can allow trial-and-error to work again.
Efforts to reduce uncertainty are admirable. Much of this

book concerns just that. But if not matched by an equal
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effort to design for uncertainty and for obtaining benefits
from the unexpected, the best of predictive methods will

only lead to larger problems achieved more quickly and
'efficiently. This view is the heart of adaptive environmental
management--an interactive process with techniques that not
only reduce uncertainty but also benefit from it. The géal

is to develop more resilient policies.

The Resilience of Systems

Our concept of resilience emerges from a very specific
understanding of the structure and behavior of ecological
systems (Chapter 2). It seems to have a counterpart in the
behavior of institutional systems. The way a system
responds to a planned or unexpected disturbance depends on
its stability properties. One view, implicit in 1any of
man's past efforts to manage, assumes the world is globally
stable. That is, no matter how large the disturbance, the
system will recover to its original stable condition, once
the disturbance is removed. This is a view of a Becnign
Nature that can comfortably accommodate any scale of
trial-and-error. In this view, "big" is truly necessary
for the economies of scale to be achieved.

A contrasting view implies a high degree of instability
of ecological systems. They are fragile and caught in a

Y
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natural rhvthm of small-scale extinctions. They persist
because of diversity in structure and ovef space. Outside
sources provide the source of recovery. This view of
Ephemeral Nature naturally leads to "small-is-beautiful" and
to concentration on the need for spatial variety, diversity
of opportunity and fine-scaled, local autonomy.

But the burden of examples and of analysis leads to a
combination of both these extremes. Natural systems often
have more than one stable mode of behavior. As 1long as
variables like population density, amount of nutrients or
even level of unemployment stay within a certain range,
small disturbances can be absorbed. Quantities might
change but qualitative behavior does not. Small disturbances
can be introduced incrementally, particularly if no apparent
danger signal appears. Then one additional increment can
"flip" the system across the boundary into a totally differenc
mode of behavior. A river can become an open sewer, or the
economy of a nation can suddenly begin to prosper. In this
world, the prudent manager would be wise to view nature less
as benignly forgiving than as a Practical Joker.

The small-is-beautiful theme can still operate much as
before with a more focused sense of optimal spatial scale,
and a recognition of the need for a balanced dependency on
outside forces. But "big-is-necessary” can also be accommo-~
dated; one only must be more cautious. Thus if boundaries

exist separating "desirable" from "undesirable," then the
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task is to carefully control the variables to keep them Qell
away from the dangerous boundary. In addition, the boundary
itself may be made less permeable; the strength of the
guard-rail can sometimes be more critical than the charac-
teristics of the highway. To do this effectively, big might
well be necessary as the only way to gain sufficient knowledge
of the boundary, to monitor the digtance to it, and to
institute control procedures to maximize that distance.

The goal of maximizing the distance from an undesirable
region is within the hichly responsible tradition of
engincering for safety, of nuclear safeguards, of environ-
mental and health standards. It works effectively if the
system is simple and known--say, the design of a bolt for
an aircraft. Then the stress limits can be clearly defined,
and the bolt can be crafted so that normal or even abnormal
stresses can be absorbed. The goal is to minimize the
probability of failure. For bolts this approach has
succeeded. The probability of failure of nuclear plants,
for example, is extremely small. But in parallel with that
achievement is a high cost of failure--the very issue that
makes trial-and-error as now practiced so dangerous.

A fail-safe design is emphasized and encouraged at the price
of a safe-fail one.

One additional view of stability is neceded. The three
views--of Nature Benign, of Nature Ephemeral, and of Nature
the Practical Joker--have been described thus far in three

@
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atops of increasing reality and comprehensiveness. In each

cane, however, they implicitly presumed that the rules of
{he game were fixed. But ecological, and for that matter,
ceonomic, institutional and social systems are not static
non completely determined. Variability and change are the
rule and provide the next step toward reality.

Chance events dominate some ecosystems. Fire, rather
(han being a disaster, is the source cf maintenance of some
grassland ecosystems. Shifting patterns of drought determine
the structure of some savannah systems in Africa. 1In addition,
the variables themselves can move, through internal forces,
from one stability region to another. That is one of the
lessons described in the case study of forest pest management
discussed in Chapter 11. There, we Se€ that periodic insect
outbreaks can be triggered by chance patterns of weather,
by dispersal of moths from other areas, O by the natural
growth of the forest. Populations increase explosively from
low stable numbers to high. While the high numbers are
stable for the insect, the forest carnnot absorb this level
of defoliation. The forest dies back, regeneration occurs
and the clock is started again. Such large swings and
movements between stability regions directly contribute to
forest renewal and the maintenance of diversity.

Hence the variables of natural ecosystems do not reside
in one stability region far- from boundaries. Locally,

species may even become extinct, to be reinstated through
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contributions from other localities. Hence the variables
‘are moving continuously and the stability boundaries are
continually being tested. There is an internal monitoring
of boundaries.

And now the central issue: not only do the variables
shift and move, but so do the boundaries between stability
regions. In ecosystems, this "stability landscape" owes
its features to natural selection which works on the
variability that naturally occurs. The rcason boundaries
exist where they do is because they are periodically tested.

This dynamic pattern of the variables and of the basic
structure lies at the heart of coping with the unknown.
However much we may be sure of the stability landscape of
a physical system, rarely will we know the societal or
ecological stability landscape in any detail. Policies
often attempt tc reduce variability within these partially
known systems, either as a goal in itself or as an effort
to meet standards of safety, health, or environment. That
constricted variability in turn may itself shift the balance
of natural, cultural, or psychological selecction so that
stability regions will contract. Paradoxically, success
in maximizing the distance from a dangerous stability |
boundary may cause collapse becausc the boundary may implode
to meet the variables. Hence if surprise, change and the

unexpected are reduced, systems of organisms, of people and
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of institutions can "forget" the existence of limits until
it is too late.
This final view is of Resilient Nature, where resilience

is a property that allows a system to absorb and utilize

(or even benefit from) change.

But, of course, a different perspective of Ehe generic
issue, even with a concept to give it form, is not enough.
Flowing from that must be some effort to design and test
specific procedures and techniques that allow at least one

step to be taken in harmony with this perception.

Procedures and Techniques

Our recommendations for a specific procedure and a
range of techniques come from our particular experience with
a number of studies concerning renewable resource problems
in different national settings: renewable resource manage-~
ment and disease control in Venezuela and Argentina; range
and wildlife management in the United States; developmental
and oceanographic problems in Europe; ecological process
studies in the USSR; renewable resource and pest management
systems in Canada.

We provide five specific case studies (Section I1I) so
that examples of the results of applying these methods can
be exposed. The first is a.detailed example of the lessons
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learned in developing and evaluating policies for a problem
of forest pest management. This one has gone furthest in
coping with existing management questions, validating
alternative modeling techniques, and generating management
alternatives and evaluating their consequences. It has
resulted in agencies of two Canadian provinces adopting the
approach for the setting of research priorities and the
development and evaluation of management options. The’
second case study is an example of an analysis of new
procedures to enhance and manage fish stocks in North
America, in which adaptive management approaches are
proposed that provide one way to reduce uncertainty as an
integral part of the policy design. It has gone furthest
in affecting and modifying a proposed new development to
enhance fisheries populations. The third is an example

of the results of one of the intensive five-day workshops
(whose details will be described shertly) that resulted

in a preliminary but broad assessment of the consequences
of development in a high alpine region of Europe. The
fourth is a modeling and policy analysis of a major regional
development in a sparsely population region of Venezuela
involving hydro-electric, forestry, and agricultural
development. The fifth and final example deals with the
impacts of o0il shale development in the western United

States on wildlife populations.
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In each case the purpose was to develop a set of
alternative policies or plans and assess their environmental,
cconomic, and in some cases, their social consequences. At
first thought, therefore, the process we recommend would
seem more appropriate for environmental management than for
assessment. Before addressing that question in the next
section, however, we shall compare our recommendations with
two alternative procedures in common practice.

At one extreme is the approach of having a small core
planning staff contract out parts of the study~-the hydro-
logical analysis, vegetational or wildlife survey, and so on.
Integration occurs on receipt of the contracted reports.
But two difficulties emerge. First, the contracted pieces
typically drift further and further from the question posed,
and, since the study is not linked with others throughout,
useful inteyration of the pieces becomes very difficult.
Second, it is unlikely that a small core planning team will
have sufficient breadth and depth of knowledge to identify
those key elements or processes that deserve analysis. To
cover themselves, there is a natural tendency to wish to
measure everything they can tuink of. Typically these are
static quantities, both environmental and economic, or the
more obvious physical processes. But the problems are not
static; they are not simply physical; their behavior comes
Jrom the integration of the parts and not just from the

parts themselves. As a result, much of the information
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gathered is unnecessary, while key items are ignored entirely.
The cost is unnecessarily large, and the product incomplete.

At the other extreme is the large interdisciplinary
team that attempts to develop the integration missed in the
above approach by mobilizing most of the expertise within
one organization. 1In order to avoid bureaucratic growth,
sometimes a task force is established for the duration of
the study only with staff provided from a number of existing
institutions. Such large teams, however, have a high'
financial, organizational and emotional overhead attached
to them. We suppose this could be overcome by appropriate
organizational techniques, but the common experience is that
it is not. Anarchy and fragmentation often occur. Separation
of the team from the policy-maker is common and internal
goals evolve that have more to do with persistence of the
team than with the original purposes.

In contrast, the process we have evolved depends on a
small core group of two or three analysts and one or two
support staff. The core staff should have experience in
two or three of the disciplines involved--for example
forestry, fisheries, economics, or ecology. At the same
time their prime experience should be in integrating
information and coordinating people. 1In our case the
integration comes from application of systems techniques--
€.g., computer modeling of dynamic systems, mathematical

analysis, optimization, utility analysis, and communication.
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The coordination comes from the development of a series of
steps each of which is initiated by a workshop that brings.
together key cooperators for short, intense periods of
interaction. The periods between the workshops are spent
in consolidation; the core group refining the model (s),
developing initial alternative policies, analyzing data;
the collaborators collecting énd integrating data and
information both on behavior of the system and on goals of
the project. The workshops that define the sequence of steps
are the heart of the approach (Chapters 3 and 4). They
prov Jde a series of sequential targets, maintain integration
while minimizing organizational énd emotional overhead, and
allow involvement of a wider spectrum of key actors than is
normally possible. The policy-maker, busy as he is, is
involved at key points for short periods.

Each workshop draws upon up to twenty specialists, the
choice depending on the particular stage of the process.
The first workshop is critical, for it is then that the
problem is defined and focused. It is essential to have all
prime "actors" present at that time--scientists, managers
and policy people. The policy people and managers provide
a balance. to the scientists' penchant for exquisite detail
and excessive resolution. The scientists provide the rigor
and understanding of fundamental physical, ecological, and
economic forces. During such a workshop, impact categories

are classified, key information needs defined, alternative
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actions described, and the framework and crude working
version of a computer model developed. Even if, through
lack of expertise, facilities, or time, a model is not
developed, the techniques of organizing elements in prepara-
tion for a formal modeling effort are themselves of
fundamental value. The point is that, at the very beginning
of the study, all eclements--variables, management acts,
objectives, indicators, time horizon and spatial extent--
are jointly considered and integrated. Even the crude

model that is developed at this stage can be a powerful
device to explore the significance of unknown relationships.
By testing alternative extremes, priorities can be established
for data and for scientific and policy analysis.

That first workshop 1is followed by a period of
consolidation. The model is {urther refined and tested by
the core group. Some of the attending specialists assume
responsibilities for collecting detailed information on bhoth
scientific and policy questions. Subsequent workshops
further define managcment objectives, construct alternative
policies, and explore uncertainties. Some involve only
scientists when the goal is critical scrutiny of underlying
assumptions. Some largely involve managers, when the issue
concerns operational feasibility. Some involve only decision
makers, when the purposs is to assure relevance and under-
standing. In every instance a period of consolidation

follows each workshop.
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One key technigue makes it possible to set’ this process
in motion. And that is the ability to abstract the essential
properties of at least some ecological and environmental
systems and represent them in a model that mimics behavior
over time fer a variety of conditions. By essential, we
mean those properties that retain the minimal natural
behaviors that must be retained in order to be responsive to
the management questions. The models, therefore, are not
designed for general scientific purposes but for very specific
management ones. Hence, they attempt to be both parsimonious
(and hence tractable) and realistic (and hence useful).

Our professional experience is ecological and
environmental. ﬁut it‘is obvious that at least regional
economic systems can be treated in the same way and integrated
with the ecological and environmental systems. Because this
integration occurs in the very first step in the analysis, it
is possible to achieve designs that work with rather than
against natural forces. In so doing, more opportunity is
provided for less costly and intrusive economic developments
and even for the enhancement of natural systems rather than
simply their protection. We provide examples of this
together with others incorporating simple social phenomena
such as human demographic and market processes. More complex
social behaviors are well beyond the state-of-the-art and
arce hetter dealt with as they are now--through public

~

dialogue.
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Hence the models developed in the workshop process
focus on one or more of the ecological, environmental,
economic, or simple social forces underlying many develop-
mental problems. They provide a credible "laboratory world,"
whose existence makes it possible to mobilize 2 set of
techniques for prescription and evaluation; techniques to
allow the following:

--generation of a range of alternative objectives;

--design of effective policies to achieve alternative

objectives;

--generation of indicators (social, economic, resource,

and environmental) of relevance for decision;

--evaluation of each policy in terms of the behavior

of the indicators over space and timé;

--partial compression of indicator information to

facilitate screcening of the most appropriate policies;

--communication and interaction between and among those

who design, chose, and endure policies (staff,
decision-maker, and citizen).

The particular techniques chosen to represent or model
the dynamics of a system need not be numerical simulation
models. Beyond the constraints set by expertise, the
characteristics of the problem in part suggest the technique
chosen. There are three key characteristics: (1) the number
of. variables, managcment actions, and spatial elements;

(2) the level and generality of understanding of underlying
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'»physical, ecological, and econonic processes; (3) the amount

and quality of data. No matter what combination of these
any specific problem has, there is a technique available.

Our exploration of techniques covered a range from
non-quantitative cross-impact matrices, to "qualitative"
modeling techniques that generate dynamic changes over time
without data on magnitude, to simple simulation methods,
and finally to fully detailed large simulation modeling
techniques.

If the level of understanding of processes is low, and
data are scarce, all of these technigques seem to perform
equally well or poorly. But even in scarce data situations,
there is usually more understanding of processes available
than is generally recognized. 2nd there are techrniques
available that organize and focus uncderstanding of processes
even in the face of scattered data. If these techniques
are used, then we have found simple or complex simulation
models to be clearly supevrior in predictive capacity,
responsiveness to questions, and relevance of results
(Chapter 5).

Even if we have a satisfactory dynamic model, however,
one further step is helpful. Such models are complex. They
arce so difficult to understand that many are tempted to play
computer games with them in a blind, undirected exploration.
But there are ways to simplify these models so that we can

understand the essential behavior. The structure of such
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a model can be analyzed to reduce the number of variables
and interrelations to those that are key determinants of
the qualitative behavior. Often a simplified set of
equations can then be devised that is used to provide a
de?th of understanding that is enormously useful as a guide
to intuition and judgment. Alternatively, topological or-
graphical representations can sometimes be designed to
achieve the same purpose in a form more readily understood
by non-mathematicians (Chapter 6). All these techniques
provide the means to give informed direction to our search
for policies and impacts, and to convey more effectively
our understanding to the decision maker.

Before a model can be used as a laboratory world to
test the consequences of alternative policies, its degree
of credibility must be explored. Note tha£ no model--mental
or mathematical--is "true." But degrees of credibility and
usefulness can be defined not, as is often done, by attempting
to tune paramcters to fit a given set of historical data.

Rather, the effort should be directed to invalidate and not

validate the model (Chapter 7). That is in harmony with the
scientific method where only falsification, not proof, 1is
possible. Invalidation requires information from extremes
of bechavior that can then be compared with model predictions
for similar extremes. Those data on cxtremes come from
natural experiments that have been historically reccorded--

for example, the extreme weather that occurs in some
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particular geographical region or has occurred at some past
time. Further information on extremes comes from the
behavior of the target or similar systems that have been
subjected to management by man. The more robust the model
at these extremes, the more confidence can be placed in its
behavior under newly designed policies.

That leads to the final sét of methods, which use this
laboratory world to develop, explore, and evaluate alternative
policies (Chapter 8). They concern the formulation of
objectives, the definition of indicators, and the touchy
job of evaluation.

There may be many ways of attempting to achieve a given
objective. For éxample, maximum sustained yields from a
fishery can‘be reached by controlling fishing effort through
manipulation of open fishing days or by setting catch quotas.
The role of the model at this point becomes the generator of
those indicators which best match the objective. Because
costs and benefits arisc in many forms, the manager usually
needs a large number of indicators. One necessary step
then becomes the compression of this massive amount of
information to a comprechensible form. There are several
ways this can be done. We prefer indicator compressions
that are graphical because of the breadth of their compre-
hensibility. The relative merits of alternative management
actions can be evaluated using the indicator output from

the model. Both formal and informal evaluation techniques
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are useful here but in ei£her case, they are only used to
point out policies that should be more thoroughly explored.
The object is not to derive some mythical "optimal" policy,
but rather to compare and combine alternative policies in
order to illuminate the range and nature of available choice.

Methodologies are only parts of the process, howeveé.
Communication holds these parts together. The thick volumes
which characterize the products of many impact assessment
programs are an inefficient and ineffective way to communicate
results. There are other ways to present the information,
in which the level of detail and attention required are
determined by the user (Chapter 9). The resulting reports,
graphical summaries and audio-visual materials become, with
the workshops, an integral part of the study allowing
ihteraction and adaptive modification throughout.

That, then, completes our summary of the issue, concepts,
procedures, and techniques. 1In closing this chapter, we
discuss not their merit or lack of it, but whether it is at
all practical to implehent them in the face of present

institutional realities.
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The Problem of Implementation

For Developed Countries

To those conditioned by North American approaches to
environmental assessment, the above process would seem too
inclusive since assessment is viewed as a passive reaction
to an independently developed probosal. Such a proposal is
generated according to guidelines and is then reviewed by
an informed panel. Certainly the modeling techniques, at
least, would be useful in forming a judgment. But, we would
argue, the other techniques and the procedures themselves
would make a qualitative improvement to even this reacti.ve
model of assessment.

In order to properly assess something, there has to be
a yardstick against which performance is measured. 2and
that yardstick is some alternative policy or development.

One clearly is the "no-policy" world. 1If that is the only
alternative then confrontation between no development and
éevelopmcnt is encouraged. But other explicit policies

would provide a richer menu of alternatives that would
sharpen and focus response to a proposal and would suggest
specific modifications. Once there is a requirement for such

alternatives, if only for internal comparison by the
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assessment panel, then assessment is in the game of policy
‘design. At that point all the procedures and techniques
described above can apply.

Despite the breadth and depth of such an adaptive
assessment approach, the cost is small. An experienced
core group of two or three analysts and two support staff
could comfortably undertake one major assessment a year,
together with perhaps four to six preliminary "rough cut"
assessments. Each, of course, would draw heavily on
available expertise within the agencies concerned with the
problem. Hence the benefit is not only the assessment
itself but a growing body.of experience within agencies.
In nearly every instance existing data, however scarce, are
sufficient to begin, since we argue that the design of a
data collection program for monitoring or baseline information
must follow and be integrated with the approaches described
here, rather than precede them. A modest budget is necessary
to mobilize and organize existing data, but typically, this
can be managed within the cooperating agency. At most it is
a one man-year effort. Similarly, computing budgets can be
as small or large as facilities and expertise warrant. The
resource in scarce supply is rarely money; it is experﬁise
and experience in the techniques and procedurcs described
here. 1If such is available or can be developed, the costs
are an order of magnitude less than those typical in North

American impact assessment efforts.
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For Developing Countries

When a new approach, such as the one put forward in this
book, appears, it is useful to examine it from different
viewpoints. Here an attempt is made to focus on some aspects
that seem particularly relevant from the developing countries'
point of view. Moreover by adopting that perspective the
lessons for industrialized countries might, paradoxically,
emerge more vividly.

Problems are perceived very differently in developing
countries, and there is in addition often a high within-
country cultural diversity. Because of these differences,
developing countries can sometimes more easily explore new
ways of looking at problems and new solutions. An example
is the perception of eutrophication in Southeast Asia. There,
high nutrient loads, abundance of algae, and aquatic weeds
like water hyacinth are considered desirable in rice fields,
fish ponds, and even in some natural water bodies. They are
viewed as a resource and an enhancement factor of the
production process, rather than as a nuisance. Also, it
was not coincidental that a totally different way of measuring
socio-economic growth in global models was originated in
developing countries. 1In the Latin American World Model this
was life expectancy at birth. Differences in the percertions
of the problem made it necessary to look for alternative

solutions.
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In this book, a non-traditional perception of the
behavior of ecological systems is presented. We link this
with the potential richness of perceptions emerging from
the present cultural diversity on our planet. This variety
is prized because it is not yet possible to decide whether
one, some, Or many perceptual frameworks, or paradigms, are
necessary in order to cope with different problems in
different regions of the world. It is likely that new and
evolving paradigms will be needed. And it is also likely
that some of these will originate 1in developing countries.,.
and modify and enrich the views presented here.

Toc often in the past, socio-economic development and
environmental quality have been perceived, Or construed,
as if they were quite opposite, or antagonistic concepts.
The conceptual framework proposed here is.not only absolutely
compatible with the dynamic concepts of development and the
rational use of natural resources, but it also tends to
promote the generation of sclf-reliant and endogenous
approaches to the environmental problems; approaches
appropriate to local conditions, needs, and socio—ecénomic
structures.

For any one managemcnt or developmental objective,
there are usually many alternative ways for implementation.
We emphasize that it is essential to generate and consider
a wide range of alternatives, a need that is critical in

the developing countries' situation. Inadequate search for
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alternatives can make the plans and projects fiil utterly
because of lack of adaptation to the local realities. This
is evident in tropical agriculture, where there are many
examples of attempts to introduce temperate zone, capital-
intensive technologies. And more important than alternatives
for implementation, the generation of alternative objectives,
or goals, is viewed as a fundamental process.

The emphasis throughout the book upon permanent and
inherent state of change of ecological systems suggests a
richness of qualitatively different behavior modes that might
be an appealing concept for the developing countries. It is
often shown that attempts to force classical stability or
constancy may léad to a shifting in behavior into undesirable
modes. But.changes need not be catastrophic. By the same
téken, an explicit search could be made to discover desirable
stability regions. Strategizs might then be devised to move
the environmental or socio-economic system from an undesirable
condition to more desirable ones.

Developing countries, perhaps more than others, are in
a permanent state of chdnge. Although it is an open question
whether the perceived goal is always the desirable one, in
most cases in the developing countries it is good to move
away from the present state. Thus, devecloping countries,
having no vested interest in constancy, might find the
conéepts of resilience, of managing with uncertainty or even

managing uncertainty itself appropriate and suggestive.” The
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concepts might also have an influence upon the soclo~economic
theories, approaches, and strategies of national, regional,
and global development. For instance, the concepts emphasized
in the book might help to understand how some decisions and
strategies reduce the stability region of a system, showing
how some policies lead to a narrowing of the set of future
options. So, even though the set of case studies utilized

as examples in the book pertains to a small class, the
implications of the approach impinge upon a much wider set

of problems.

It seems clear that any approach which attempts to deal
explicitly with uncertainty would be of particular relevance
for the dcveloping countries. Considering the needs for
rapid socio-economic development, the existence of a large
unexploited portion of natural resources, and the availa-
bility of technology for wide scale projects., the
uncertainties involved are not only great, but often of
a qualitatively different nature than in developed countries.
This fact, coupled with the great vulnerability of major
segments of the population, suggests that the explicit
consideration of uncertainties is a fundamental concern of
developing countries.

While it might be argued that some of the techniques
presented here are not universally adaptablc, the main
emphasis throughout is on an overall approach to the problems.
This is why a range of techniques, from the simple and naive

1%
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to the more sophisticated ones, has been explored. The choice
and usefulness of a particular technique depend very much
upon the particular situations and available resources. As
an example, even the simplest approach to the first steps in
the workshop procedure has proved to be very valuable in
re-identifying the relevant issues, promoting integration
among disciplines, and producing a more global and coherent
view of the problem and its solutions within a group of
experts in a regional planning project. This happened with
a two-day workshop in the Bermejo River basin in Argentina.
Thus, the relevant question is not whether the approach
presented here is the best possible one, but whether one can
do better than‘the traditional ones.

The épproach presented is particularly useful in helping
to make fast decisions in situations of incomplete data and
great uncertainties. All of the techniques discussed are
accessible at a moderate cost, and some are very cheap. For
a fixed budget, whatever its size, the approach can allow a
substantial saving in terms of data collection, in the sense
that the emphasis is put upon collecting only the relevant
data, without following the traditional massive data
collection procedure.

Finally, it is important to emphasize the value. of the
workshop procedure (one of the cores of the approach) in terms
of its efficiency for mobilizing and organizing'scarce critical

resources (expertise, funds, time). Besides, it has a high
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demonstration potential, thus encouraging institutional
flexibility and the dissemination of integrated views about

the relevant issues.

Conclusions

We have attempted, in this overview, to present the
issue of uncertainty that underlies the major resource and
environmental problems facing mankind. The concept of
resilience, in which the different distinct modes of. behavior
are maintained because of, rather than despite variability,
is suggested as an overall criterion for policy design. The
more that variability in partially known systems is retained
the more likely it is that both the natural and management
parts of the system will be responsive to the unexpected.
The very process and techniques we recommend, while aimed
in part at reducing uncertainty, are designed as a changing
adaptive process of policy design. It is that comnbination
of the issue, the concept, ana the process and techniques
that makes for adaptive environmental assessment and
management.

Although we see assessment as én integral part of
management, in some countries these are viewed as separate

activities. As a consequence we will separate our detailed
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conclusions into those most relevant for management and

those most appropriate for assessment. First, the

recommendations for adaptive management:

(1)

(2)

(3)

(4)

(5)

Environmental dimensions should be introduced at
the very beginning of the development, or policy
design process, and should be integrated as equal
partners with economic and social considerations,
so that the design can benefit from, and even
enhance, natural forces.

Thereafter, during the design phase, there should
be periods of intense focused innovation involving
significant outside constituencies, followed by
periods of stable consolidation.

Part of the design should incorporate benefits
attached to increasing information of unknown or
partially known social, economic, and environmental
effects. 1Information can be given a value just as
jobs, income and profit can.

Some of the experiments designed to produce
information can be part of an integrated research
plan but part should be designed into the actual
management activities. Managers as well as
scientists learn from change.

An equally integral part of the design are the
monitoring and remedial mechanisms. They should
not simply be post hoc additions after

implementation.

\\)‘,6



(6)

-60-

In the design of those mechanisms there should be
a careful analysis of the economic trade-offs
petween structures and policies that presume the
unexpected can be designed out (fail-safe) vs.
less capital expensive mechanisms that monitor

and ameliorate the unexpected (safe-failyg .

There are also specific recommendations for the techniques

of environmental assessment, some of which are summarized

here:

(1)

(2)

(4)

(5)

Structural features (size, distribution, agc. who
connects with whom) are more important to measure
than numbers. |

Events at one place can re—emerge as impacts at
distant places.

Monitoring of the wrong variable can seem to
indicate no change even when drastic change is
imminent.

Impacts are not necessarily immediate and gradual;
they can appear abruptly some time after the event.
vVariability of ecological systems, including
occasional major disruptions, provides a kind of
self-monitoring system that maintains resilience.
Policies which reduce variability in space Or time,
even as an effort to improve environmental "quality,"

should always be questioned.
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Many of the existing assessment methods (e.gq.,
cost-benefit analysis, input-output, cross-impact
matrices, linear models, discounting) assume none
of the above occurs, or at least,.that none is

important. All should b2 used with caution,
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CHAPTER 1

WHAT IS THE PROBLEM?

1.1 The Environmental Impacts of Human Actions

1.1.1 Environmental Changes: Natural and Man-Made

In the late 1960s and early 1970s, governments, international agencies
and many specialist and citizen groups became deeply concerned about the fact
that human actions produce environmental chanées, some of which seriously
degrade the quality of man's life. While both the biogeophysical and the
social-cultural environments have undergone more-or less continuous change
during the last several thousands of years, it is both the rapidity and the
potential irreversibility of recent trends that have caused concern. As popu-
lations and the scale of human technology increase, the risk of producing un-
planned degradations of the quality of human life becomes greater. It is there-
fore prudent for mankind to strive for an improved capability of anticipating
the effects of human actions, and their potential impacts upon the health and
well-being of mankind. This volume attempts to provide in simple terms a
description of procedures for assessing potential environmental impacts and for
applying that knowledge in appropriate decision-making processes.

Even in the absence of man, the natural environment undergoes continual
change. This may be on a time-scale of hundreds of millions of years, as with
continental drift and mountain-building, on a time-scale of tens of thousands
of years, as with the recent Ice Ages and the changes in sea level that accom-
panied them, on a scale of hundreds of years, as with the natural eutrophication
and siltation of shallow lakes, or over a period of a few years, as when a colony
of beavers rapidly transforms dry land into swamp. Some of these natural changes

are 1rreversible (e.g., eutroohication of a lake) while others are cyclic (e.g.,
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the annual climatic cycle) or transient (e.g., droughts).



Superimposed on natural environmental changes are those produced by man.
Even as a hunter-gatherer, man's use of fire modified some natural environments.
Then with the domestication of animals and the introduction of agriculture,
the effects of his actions became more widespread,especially as large human settle-
ments came into being. The rate increased with the development of industry as
muscle power: was replaced by energy derived from fossil fuels until during the
last few decades, human impacts have reached an unprecedented intensity and
affect the whole world, due to a vastly increased population and higher con-
sumption per head.

Human intervention has become of geological magnitude (e.g., through de-
forestation; regional agricultural development; strip mining; thé erection of
dams in large river systems) and has also become of global concern (e.g.,
through the rising consumption of fossil fuels and consequent increases in

the atmospheric CO, conceantrations; the release of chemicals which might per-

2
turb the stratospheric ozone layer. In addition, there are proposals to
develop new technologies with environmental effects which are not yet fully
perceived (e.g., wide~scale ocean basin mining; transport of large ice masses
to arid shores).

Man's increasing control of his environment often creates conflicts
between human goals and natural processes. In order to achieve greater yields
or for other purposes, man deflects the natural flows of energy, by-passes natural
processes, severs food chains, simplifies ecosystems, and uses large energy sub-
sidies to maintain delicate artificial equilibria. In some cases, of course, these
activities may create, or may be necessary to maintain, surroundings that man
considers desirable, as for example, aspects of the European countryside, which are
entirely "man-made'" but reflect careful husbandry during many generation. Never-
theless, conflicts often arise between strategies that maximize short-term gains

(e.g., 5-year yields of food) and those that maximize long~term benefits (e.g.,



50-year sustained ylelds). The former often require a penalty of irreversible
environﬁental degradation. Disagreements between economists and ecologists hinge
largely on their differing perépectives of time; in general, 5-10 years is considered
to be a long period by economists but a short period by ecologists. Little account
is taken in economic calculations of, for example, slow soil deterioration, deple-
tion of an aquifer, or accelerated eutrophication of large water bodies.

Because natural biogeophysical environments fluctuate with time, we are unable
eastly to distinguish changes brought about by man. Take, for example, the
built-up aréa for a new settlement which is being sited, as is often the case, on
complex terrain. This is liéely to change the physical environment in many ways.
But, in order to understand these changes, it is necessary to know what the
conditions would have been like if no development had taken place. It is not easy to
measure exactly the present condition, far less to assess the significance of past
trends and to project these accurately into the future. In Appendix 1, the prob-
lems associated with data gathering and interpretation are considered in some
detail.

1.1.2 Environmental Impacts and the Stage of Technological Development

Perceptions about environmental impacts can be rather different in developing
countries than in industrialized countries. Where poverty is widespread and large
numbers of people do not have adequate food, shelter, health care, education and
old age security, the lack of development may constitute é greater aggregate degra-
dation to life quality than do the environmental impacts of development. The
grinding and pervasive proverty in the underdeveloped poor nations has been spoken
of as the "pollution of poverty" while the widespread social and environmental
erosion in the developed nations has been characterized in its advanced state as
~the "pollution of affluence." While it is clear that decisions will and should
be made based upon different value judgments concerning the net cost-benefit assess-

ments about environmental, economic and social impacté, we do believe that the
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aggregate sum of such decisions will be better if the process of environmental
impact assessment is addressed formally.

In developing countries an especial challenge is to stimulate development
processes at the local level. If such a process can be inaugurated broadly, the fruits
of development may reach more of the segments of the population than do the large,
centralized schemes. Better adapted development projects and programs are apt to
engender broader public support and cause less undesirable social displacement
than a few large centralized projects. Where the development processes can be
focused on programs that can be sustained in large part with renewable local
resources and broad public support, this is to be encouraged.

The emerging recognition that local sources of energy can be better utilized,
that materials can be recycled more effectively and that some pollution problems
can be alleviaéed or largely avoided by prudent, locally scaled activity form a
basis for encouraging wider use of such objectives in development activities, both
in industrialized and developing nations. The term "ecodevelopment" has been
used to describe this approach (UNEP, 1973, pp. 135-137). Environmental impact
assessments should be required for developments of this type as well as for large
centralized projects.

1.1.3 Some Examples from Developing Countries

It is clear that each region and local area should make the best use of land
and other natufal resources, without causing damage or deterioration by, for
example, laterization, erosion, desertification, or the spread of water-borne
diseases like typhoid fever, dysentery, schistosomiasis and hepatitis. Shifting
cultivation, which is a common practice in many parts of the humid tropics, may
be used as an illustration. This practice is ecologically acceptable whenever it
allows adequ;te time for the forest regeneration cycle, permitting the mainten-
ance of soil fertility. In the past, natural factors (cultural taboos, tradi-

tional ways of 1life, disease and wars) kept the system in balance. However, with
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modern medicine and new social values, the rate of population growth has increased;
the ratios of land area to population have decreased and the original balance

.has been disturbed to such an extent that the cycle of cultivation does not allow
for proper restoration of soil fertility. In many cases, there is not even a
recovery period, and extensive areas have become overgrown with secondary vege-
tation and have become unsuitable for agriculture.

Failure to take account of social structure may also have implications which
are of major significance. These effects may.be manifest in several ways. The
maintenance of particular institutions and traditions is dependent upon the life
style of a community and once that life style is changed, for example by a reset-
tlement programme, the prevailing social organization will be undermined and tradi-
tions will be lost. If a community continues some of its long-standing activities
after development, the viability of a project may be affected. Certain types of
traditional agricultural practice may adversely affect agricultural development, for
example, by inducing soil erosion with a consequent loss of production., Finally,
development may lead to the adoption of new life styles which generate social stress
or have major impacts on the environment. For example, "advanced" agricultural
techniques utiliéing high-yielding cereals and energy subsidies have disrupted
traditional village structure because of changes in the distribution of wealth and
the value patterns. The people thus displaced have migrated from the villages into
urban slums or into the hills., In the cities, thé immigrants have magnified the
problems of waste disposal, water supply, housing shortages and unemployment. In
the hills, they have cut the forest to harvest and sell the wood and to clear new
land for cultivation; these marginal lands, on steep slopes, have been cultivated
without regard for soll-conservation techniques, and rapid erosion threatens even
their limited productivity; in addition, associated changes in water-flow and
siltation rates endanger the continued usefulness of dams constructed in these

watersheds (Soemarwoto, 1974).

ok
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Environmental problems in the developing world are clearly linked to unbalanced
development. The simple transfer of the'techniques now employed in the developed
nations may not be the best way to alleviate these problems.

1.1.4 Some Examples from Industrialized Countries

Planning and management of land and water still present major problems in the
industrialized countries, for example in urban sprawl, highway and airport develup~
ment, the maintenance of the quality of lakes and estuaries, and the preservation
of wilderness areas.

Many of these problems are associated with the massive and mounting démands
for energy and water by industry and a consumer society: these problems are present
only in embryonic form in the less-developed countries. The high farm yields of
industrialized agriculture are based on very large energy inputs (Pimental et al.,
1973); and shortage of water - once regarded almost as a "free good" - is likely to
cause serious problems for industry in many parts of Europe and the U.S.A. In the
United States, for example, where the energy consumption has been doubling every
eight >r ten years, the projected cooling-water requirement for 1980 is about half
of the normal run-off of the country. Even though 95% of this water is returned to
the streams, its'quality is not the same. 1Its higher temperature decreases the amount
of dissolved oxygen and therefore the capacity of the streams to assimilate organic
matter. This conditlon favours the development of decay food chains that further
deplete the oxygen pool, and disturbs the stabilify of aquatic ecosystems.

The production of novel chemicals has introduced new environmental hazards and
uncertainties. The addition of large amounts of biodegradable substances (nitrates,
phosphorus-containing detergents, etc.) to the environment has accelerated the
eutrophication of rivers and lakes, where these chemicals or their breakdown pro-
ducts accumulate. Non-biodegradable chemicals may be less conspicuous but more
dangerous. Some are concentrated as they pass through food chains and endanger

the health of man and his domestic animals, as well as that of numerous other

species of wildlife,
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Crisis episodes like the 1952 London smog attract much attention but long-
term exposure to moderate degrees of pollution may be a more serious threat to human
health and may have effects on human behaviour before physical ill-health can be
recognized (WHO, 1972). It is right to emphasize effects on human health and well-
being but other significant effects should also be taken into account. Acute or
even chronic human toxicity is only one part of the pollution problem; pollutants
also have implications for the long-term maintenance of the biosphere. The short-
term problems are much the simpler, and are amenable in part to narrowly compart-
mentalized pragmatic solutions. Long-term effects of pollutants are insidious,
chronic and often cumulative. Ecologists must ask what effects these pollutants have
on the structure of natural ecosystems and on biological diversity, and what such
changes could mean to the long-term potential for sustaining life. The belief,
held by some, that pollution, especially air pollution, is the most important index
of the "quality of the environment” is much too narrow. Many other forms of
environmental degradation are of equal or greater long-term significance.

Development and re-development are taking place not only in the Third World
but also within industrialized societies, with significant social ramifications in
both cases. The situation in rural areas with long-established cultural patterns
is similar in many respects to that in developing countries. Development may dis-
rupt traditiongl ways of life, may inadvertantly offend prevailing cultural
practices and may affect social cohesion, resulting in breakup of the communities.
In urban areas, development may also cause substantial social stre;s. Urban
motorways, for example, may sever established communities and may blight sur-
rounding neighbourhoods.

During the remainder of this century, man will use as much of the earth's
natural resources, and tap as much energy, as he has during the whole previous
course of human evolution. Rapld economic expansion is likely to continue over the

next few decades, although the growth of population and the consumption of materials



will have to be greatly reduced in the longer term. The real question is whether
mankind can channel this fantastic circulation of resources in ways that will
better serve the needs of humanity (Ridker, 1973) while respecting ecological
processes. In this context, the developing art of technological forecasting
("futures research") may possibly be of value in anticipating the possible adverse
effects of new technologies (see Farvar and Milton, 1972), and (just as important)
in being ready to exploit the new opportunities that result from advancing
technology but creatively and with due concern for environmental restraints.
Futures research may help both developed and developing countries to 'leap-

frog" over many intermediate stages of development, either of particular technologies
or of society itself. It is important, however, not to underestimate the conser-
vatism of human societies and the great social stresses that are produced by rapid
technological change.

1.2 Responses of Society to these Environmental Changes

Although the widespread concern about the human environment that culminated
in the UN Conference on the Human Environment in Stockholm in 1972 is of relatively
recent origin, there is a long history of practical responses to various kinds of
environmental insults. Although some early agricultural societies appear to have
perished because of problems of erosion and salinization, others developed highly
productive terraced agriculture. Terracing, contour cultivation and many other
measures have been adopted for a long time to conserve soil and water.

The burning of coal was recognized as a major cause of air pollution in
London as early as thelfourteenth century, and its use, lmportation and transport
were regulated in various ways. Sometimes, capital penalties were imposed for
producing "pestilential odors". Fron the fifteenth to the early twentieth centuries,
various commissions and committees pronounced on the evils of air pollution, and
William Blake (1757-1827) castigated England's "dark Satanic mills". But it was
the great expansion of the chemical industry in the nineteenth century that lead
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to the setting up of the Alkali Inspectorate in 1863 and the first comprehensive
legislation to control the emissions from factories. Control of domestic fires
did not come until much later. It required the "smog" of 1952 which led to 4,000
"deaths in London to bring this source of air pollution under effective control
with the Clean Air Act of 1956.

Water pollution control commenced somewhat earlier. As the great towns of
England grew in the early years of the nineteenth century, the death rates
from water-transmitted fevers rose dramatically. The great sanitary reforms
initiated by Edwin Chadwick in 1842-43 led to the Public Health Act of 1848, a land-
mark in the provision of safe water in cities.

Early in this century in North America, many measures were introduced to control
erosion by water and wind. Somewhat later, integrated resource surveys were
initiated. In 1912, President Theodore Roosevelt embarked on a series of proclama-
tions designed to set aside land for national parks, preserving wilderness areas
and natural ecosystems. Increasingly, too, the possible adverse environmental impacts
of w?teg—resource and highway development were recognized and steps were taken to
investigate their importance during the planning stages of such enterprises.

But after World War II, government activities became more complex while both
government and industrial enterprises increased greatly in scale and number. No
longer could the public entrust fhe preservation of environmental quality to
mission-oriented agencies, to industries motivated by profit, or to regulating
agencies charged with the evaluation of single-factor risks, like air or water pollu-
tion, which are relatively easy to quantify. Some mechanism was needed to ensure
that all major development proposals by government and industry were subjected to
an examination of their total environmental consequences. Although regulations
of one kind or another devoted to this objective have now been introduced in many
countries, the first comprehensive legislation was the National Environmental

Policy Act (NEPA) of the United States, enacted on January 1, 1970. (See Appendix 2).
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It was this legislation that the terms "environmental impact assessment' and
"environmental impact statement", that form the subject matter of this book, were
first used officially. The objective is to analyse and assess the environmental
.impacts of what we call "Actions". (See Section 1.4 and Chapter 2, particulatly
Fig. 2.1.)

Because of the long lead-times involved in most major projects, many of the
early environmental impact assessments in the United States were examined long after
completion of the engineering and economic assessments. As a result, many
environmental impact statements were presented to decision-makers as adversary
documents. This situation is now changing. As indicated in Chapter 2, the proper
time for detailed consideration of the environmental and related social aspects
of new proposals is very early in their formulation, in parallel with, and inte-
grated into the engineering and economic assessments.

1.3 The Scales of Interest in Environmental Impact Assessments

The effects of large regional developments (power stations, dams, highways and

the like) should be considered on three time-scales.

(a) During construction, the environment is disturbed by heavy earth-
moving equipment, temporary work camps and roads. For the local
inhabitants, the quality of life is degraded by the production of
dust and noise as well as by social upheavals.

(b) Upon completion of the development, grass and trees may be planted,
and roads may be paved. But there is no doubt that a new environment
has been created as a consequence of the flooding of a valley, diver-
slon of a river, relocation of traffic routes or the routine releases
of air and water pollutants.

(c) Over a period of several decades, the development may attract
secondary industry, may cause significant increases in population,

and may generate a whole series of unanticipated human activities.
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After 50 years, when the original structure is perhaps obsolete, the
regional environmental modifications are likely to be far more sub-
stantial than the originator of the prbject ever imagined.
Admittedly, the effects of some legislative proposals (e.g., plans to ban the sale
of pesticides) cannot be sub-divided so conveniently into such discrete time-frames.

Environmental management strategies that include estimates of long-term im-
pacts undoubtedly challenge the traditional decision-making process. The political
and economic bases for action are tuned to the immediate and short-range influences
of the market-place. Here, cost-benefit analyses are based on interest rates re-
lated to present-day costs of investment capital, modified to accou.: for uncer-
tainty and risk and thus with a time-scale of 10-15 years. Economic systems aim
to maximize gains over the short-term; ecological considerations suggest ways to
minimize liabilities over the long-term.

In addition to the time scales described above, several space scales should
be considered:

(a) the immediate surrounding, e.g., inside a factory fence or inside

an area designated for pesticide control;

(b) the region, e.g., downstream of a large dam or tall chimney;

(c) the continent and the world.

This book focuses on the process of impact assessment within single juris-
dictions. The institutional and methodological considerations associated with
large-scale and even global assessments require separate treatment. See, for
example, the publication SCOPE 10, Environmental Issues (1977).

1.4 Biogeophysical and Socioeconomic Impacts

In some jurisdictions the term "environmental impact assessment" is used very
broadly to include the whole range of social and economic impacts. Elsewhere social
" impact assessment and economic analysis are seen as being quite distinct from environ-
mental impact assessment, in the orgainzations involvéd, professionsl skills used and

methodological approaches,
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No matter how the terms are used, it is important to recognize that impacts on
ecosystems, biogeochemical cycles and the like are intimately related through
complex feedback mechanisms to social impacts ahd economic considerations. The
social impacﬁs of any project that involves environmental changes should be studied
in close association with studies of biosphere impacts.

1.5 The Prediction Problem

When a project or program is undertaken, it sets in motion a chain of events
that modifies the state of the environment and its quality. To illustrate, a
major highway changes the physical landscape which may, in turn, affect the habi-
tat of some species, thus modifying the entire biological system in that area.

The same highway affects land values, recreational habits, work-fesidencé locations
and the regional economy. These various factors are inter-related, so that the

net result is difficult to predict. A confounding factor is that if the project
were not undertaken, the environment would still be subject to:

(a) great variability, e.g., due to the daily and annual astronomical

cycles and to variations in weather and climate;

(b) irreversible trends of natural origin, e.g., the eutrophication of
lakes, long-term trends in the conposition of soils;

(c) irreversible trends due to a combination of natural and man-induced
factors, the latter originating elsewhere,6 e.g., the transport of
atmospheric pollution from central Europe to Scandinavia might con-
tribute as much as or more than the nutput of an industrial enterprise
planned for Norway or Sweden.

One of the problems for the assessor, as indicated schematically in Fig. 1.1,
is to identify the various components of environmental changes, due to the inter-
acting influences of man and nature:

Fig. 1.1 implies no value judgment of whether the environmental change is

good or bad. However, at some stage in the assessment or the decislon-making

©

\\0



process, such a judgment must be made.

later.

We will return to this question

1-13
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1.6 Definitions

This book is about environmental impact assessment, which is defined as an

activity designed to identify and predict the impact on the biogeophysical environ-

ment and on man's health and well-being, of legislative proposals, policies, pro-

grams, projects and operational procedures, and to interpret and communicate

information about the impacts.

A number of terms have been used in English-speaking countries to distinguish
between environmental changes and the harmful.and/or beneficial consequences of
such changes. In one approach, a man-induced change is called an "effect" while
the harmful and/or beneficial consequences of an effect are called "impacts".

In some cases, of course, an impact could be beneficial to some cicizens but
harmful to others.

Another convention is to use the term "impact" to denote only harmful
effects. In still other countries, the words "effécts" and "impacts" are synony-
mous. In that case, reference is made to a change/effect/impact in terms of its
nature, its magnitude, and its significance.

We shall try to be consistent in the following chapters, maintaining the
distinction that.a "change" can be natural and/or man-induced, that an "effect"
is a man-induced change, and that an "impact" implies the application of value
Judgment to decide upon the significance of an effect. However, we have no objection
to other terminologies.

The remainder of this book is organized as follows. Chapter 2 identifies
the basic administrative procedures. Chapter 3 describes the components of an
environmental impact assessment while Chapters 4 and 5 describe existing metho-
dologies. A number of examples and related topics are included in the Appendices.

Hereafter the acronym EIA will be used for the phrase environmental impact

assessment,
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APPERO Quantitative

Methods
of Analysis

I. METHODS OF ANALYSIS

INTRODUCTION

This section will discuss three terms that are used in connection with
analyses of programs in both the public and private sectors: cost-benait
analysis, cost—effectiveness analysis, and decision analysis. There is no
universal agreement on specific definitions of these terms; the deSritions
presented here are used only to provide a basis for discussing quantitative
methods of analyzing environmental decisions.

This Appendix raises and discusses a aumber of important techrical
issues involved in formalized quantitative methods of analysis. Many of

-

the difficult analytical issues discussed here are relevant to the programs
of many government agencies and are not peculiar to EPA. The methods
described may be helpful to decision makers though they will oftzn be
difficult to use in a simple fashion. It should be noied that Chapter 2,
Section A of the report examines the use and value of explicit analyses in
decision making and concludes thai evaluations should be dene
quantitatively, when possible and warranted, but that even where the
difficulties of quantification prove insurmountable, more qualitative
approaches are still likely to be helpful 1o decision makers.

A. COST-BENEFIT ANALYSIS!

Cost-benefit analysis is 2 procedure for comparing the costs and benefits
of alternative policies. This procedure relies on specialized techniques

3This section relies heavily on the discussion ia P¢snin and Seskin (1975:1-29).
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and principles. most of which are derived from cconomic theory. i
purpose is 10 2id in the fundamental task of allocating the economy’s

scarce resources among alternative uses so as to enhance allocative
efciency. But aliocative etficiency is only one of the considerations that

‘g

olicymakers tzke into account in evaluating proposals. For example,
considerations of equity and political acceptability are also relevant and
sometimes decisive.

For purposes of a cost-benefit comparison, the benefits of a proposal
are defined to be the amount that people would be willing to pay for the
proposzls results. For example. conceptually the benerits from air
pollution abatement would include the amounts people would be willing
to pay for all the effects associated with cleaner air. These effects might
range from lower clearing costs and iessened plunt damage to improved
human health and more frequent sunny dzys. Some of these benefits are
amenable to straightforward quantification and monetization, while
others pose both concepiual and practica! difficulties. These difficulties
canrender comprehensive benefit analysis a complex undertaking,

It is generally agreed that a usert! concept of costs in a cost-benefit
framework is that of opportunity costs.? Opporturity cost refers to the
value foregone in emploving 2 resource in one activity rather than in its
best alternative use. For example. when a water polluiion control
program is undertaken, resources (such as the labor and materials needed
10 comstruct a sewage disposal piant) must be diverted from other usss.
The value of the foregone production and consumption that results from
this diversion of resources represcits Jie opporiunity cost of the control
program. In addition, there may be undesired environmental, economic,
or social eFects that are not fully captured as part of the opportunity ccst
of the control program. A complete cost analysis should attempt to define
ese effects clearly and take them into account.

B. COST-EFFECTIVENESS ANALYSIS

For some environmental decisions, the objective may be iaken as given.
In such cases the policymaker can use cost-effectiveness analysis to
determine the least-cost ways of achieving the set of objective. The basic

2A demailed dscussion of the concept of benefits and its related topics can b= found in
Section [1.B of this zppeadix.

SThe opportezity-cost concepy, as well as other related topics are also discussed in Section
I1.B of this appeadix.
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duterence between cost-effectiveness analvsis and cost-benefit analvsisis
hat cost-efiectiveness anaiysis wkes as given the level of benefcial
outputs (objectives) wherzas cost-benefit anaiysis can be used to examine
a range of beneficial results in order o ascertain the level at which net
benefits (benefits minus costs) is greatest. For example, cosi-benefit
analysis might be used to look at the costs und berefits of various
pollution standards in order to find the “optimal™ economic starndard for
emisstons from mobile sources. A cosi—efectiveness a7 alysis, on the oths

hand, might be used to look at the least-cost methods of achieving pre-
specified emission standards.

Thus, as defined here, cost-benefit analysis and cost-effectiveness
analysis are not two different approaches to the same problem. Rzther
each 1s a procedure that can be appliad to 2 dis.inct set of prcblems.
Furthermore, it might be argued that cost-benefit anzlysis can be used to
address higher-order questions than cost-eTectiveness analysis. Where
cost-eflectiveness analysis can bz used to ask: what is the lezst-cost
means of auiaining 2 desired emissions standard (assuming “costs” cza be
unambiguously compared); cost-benefit analysis can be used to ask:
what is the most economically efficient standard in the first place?

re

C. DECISION ANALYSIS?

Environmental decisions are made under conditions of uncertaiaty. This
uncertainty may be concerned with the abundance 2ard distribution of
chemicals in the environment; the rzte of ¢iffusion of such substznces in
the atmosphere. water, or soil; the impact of changes in environmenial
quality upon human health 2nd other orgznisms; the values that should
be attached 10 possible outcomes of a decision, e.g., how to vaiue certzin
health benefits or the cost assessments of yet unproven technologes; and
the efiectiveness of implementing « partictlar decision. These 2=d othe
uncertainties are inherent in the problem of deciding what environmental
peiicies 10 choose. Decision anzlysis is a technigue desizned 1o mzke
these uncertainties explicit thereby subjecting them to discussion, debate,
and modification.

Decision analysis does not suppla other
methods of znalysis such as cost~benefit analysis or cosi-efectivensss
analysis. Rather, decision analysis should be locked upon as 2 techrique
for incorporating uncertainty into these other forms of anzalysis.

The application of decision analysis to z protlem follows a well-

vy

-

nt or make unnecesszry
[~

*A general discussion of decision azalysis caa be found in Howard ( 1566).
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defined sequence of steps. The first step is called the “eterz oo u-
phase.” In this phase. the decision to be madeis defined. re.. the 2ma
poses the question: what is to be decided? Possible alternative actien
identified. The possible outcomes for each alternative action zre
a2nzlyzed. Thess outcomes are often difficult to describe, since this part cf
the analysis may include many elements—for example, health effects,
climatic impacts, reproduction cycles of insects—that are not, in fact,
completely known. Nevertheless, in this phase of the analysis, such
variables are treated as if they were known accurately so that calculations
can be performed to indicate how outcomes are afiected by a particular
Cecision. The values placed upon the chain of events leading from
ecision to outcome are assigned by the analyst. This part of the analysis
is similar 10 a properly done cost-benetit analysts. The same problems
occur in both, e.g.. how to compare the value of inherently incomparable
considerations such as cost of pollution nbatement and public health. The
deterministic moda! can be used to perform a sensitivity analysis to
exzmine how the values attached to certain outcomes vary with changes
in poorly known varables. In this part of the analysis, the impact of

uncertainty is evaluated quantitatively. Sensitivity analysis can pinpoint

those variables for which better information would be important and can
also identify variables that are unimportant to the decision despite the
fact that they are inexact.

The secord phase of decision analysis is called the “probabilistic
phase.” During this phase of the analysis data are gathered on all
in.portant varizbles and encoded in the form of probability distributions
(Howard 1966). This is probably the most controversial part of decision
analysis. since the translation of poorly understood data, scarce informa-
tion, and scientific opinions into probability distributions often depends
on considerable subjective judgment. The advantage of decision analysis
is that it forces these judgments to be made openly and subjects them to
discussion. On the other hand. decision analysis is often sufficiently
complex to require computer calculations and there are many who fzar
that this can mask the fact that subjective Jjudgments entered in the
formulation of the problem and in the assignment of important

- probability distributions. It should be kept in mind, however, that it is

better to have a method that deals explicitly with uncertainty than to hide
uncertainty in computations that carry an air of certainty unwarranted by
the data.

Methods to encode knowledge, even vague knowledge, into probability
distributions for use in decision analysis are treated in several references.5

SSee, for instance Sperzler and Stael von Holstein (1972).
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Ize third phase of deaision anzlvsis is known as the “informatornal
prase.” After the problem has been formulated. the sensitivities deter-
mined. and the knowledge encoded as probability distributions, an
analysis is made comparing the expecied cost of obizining rmore
information (on matters having broad probability disiributiozs, i.e., those
that are particularly uncertain) with the expected valiue of the additionzl
information. The analysis can show whether it is worth purchasing more
information or whether the decision should be made with the data at
hand.

D. STANDARD QUANTITATIVE METHODS AND EPA DECISIONS

It should be apparent from the above descriptions that these three
methods of . uantitative analysis have a potentizl use (2nd, in some cases
are used) for decision making at EPA. However, ezch procedure, taken
alone, may be inadeguate for the poiicymaker's pu:'pc;ses. In par, this
inadequacy arises because of weaknesses associated with the current use
of the individual techniques. For example, traditionally, all three
quantitative methods often neglect the distributional aspects of policy
cecisions. In addition, 1o a greater and lesser degree, the techniquss are
associated with difficulties in the presentation and considerztion of
nonmonetary and incommensurable effects. Furthermore, only decision
analysis customarily treats uncertainty explicitly. Finally, it is seldom the

case that marginal or incremental analyses are underizken.

[I. IMPORTANT ISSUES IN ANALYSES
TO SUPPORT EPA DECISIONS

Chapter 2, Section A of the Committee report discusses general aspects of
the type of analysis that could improve environmental decision making at
EPA. This section of the appendix will consider in more cetzi] some of
the imporiunt issues that arise in applying these techniques to environ-
mental decision problems.

A. STRUCTURING THE PROBLEM

Most policy decision.. made by the EPA have diverse social effects: on
human health; on ervironmental and ecological conditions; oa social
SThe advantage of probability distributions is that they c2a be combined ia various w2ys 1o

permit each “expert™ and each source of teckaical information o make an explictizput o
tke problem, (sec Section I1.E.2 of this Appeadix).
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attitudes. Many of these effects having lingering consequences that may
affect future generations. Frudent decision making must balance, at least
- informally. all these considerations.

In most cases EPA decisions depend on a mixture of scientific,
engineering, legal, political, and ¢conomic issues. The issues are complex
and multifaceted, and their analysis requires the cortnbu.acnes of
scientists, engineers, lawyers, politicians, and social scientists. In order
for these diverse contributors to work together effectively, the decision
problem at hand should be structured. The structuring of the decision
problem can be thought of as an organized approach to:

® explicitly stating the cbjectives of the decision;

o identifying feasible alternatives;

e understanding the physical, chemical, medical, and ecological
processes Or systems:

® obtaining and organizing data;

® evaiuating (quantitatively, to the extent possible) the consequences
of the various alternatives;

¢ exploring potential problems in implementiation; :

o indicating and examining the degree of uncertainty associated with
the alternatives; and

® presenting the information in'a coherent form to facilitate decision
making.

When 2 decision problem has been properly structured, those who
have specialized talents will be able to contribute their knowledge in a
constructive way.

B. BASIC CONCEPTS AND DEFINITIONS

1. Berefits and Costs

Decisions made by the Environmental Protection Agency usually involve
benefits derived from enhancement of environmental quality. For
example. the benefits associated with an EPA action improving water
quality might include improvements in human health; reductions in
water treatment costs for industrial water users; increases in sport and
commercial fishery yields (for given levels of labor and capital);
improvements in water recreation opportunities; reductions in househoid
costs associated with water hardness; and increases in aesthetic values of
wzier, based on its appearance, taste, and odor. The common element of
each of these items is that it has the potential of increasing general
welfare. )
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The costs of environmental policies normally include direct monetary
expenses (operating and maintenance as well as capitzl) diviced into
private and governmental (federal. state. and local) expenditures. Such
cosls cau represent nei decreases in cconomic output availzble for a2l
purposes other thar implementing the proposed policy and are often
termed “opportunity cosis.” At the same time, there may be additional
costs in the form of undesired eavironmental. economic, or social efects
(for example, adverse effects on land use, energy consumption. or local
unemployment) that are not completely czptured by the standzrd
definition of “opportunity costs.” All of these types of costs have the
potential of decreasing general welfare.

In evaluating a proposed action or project, it is customary to beZn oy
Esting both anticipated benefits and cosis in their most ratwral, or
convenient, units. However, identifying the benadts and costs rmay be
only the beginning. The policy anaiyst may then attempt to quantify the
benefits and costs, and if possible. determine values for them.

2. The Willingness-to-Pay Concept

The value of the results (berefits) of any government program, or of the
products of any private enterprise. can be measured by the amount that
the beneficiaries are willing to pay for them. In the same manner, the cost

sea

can be measured by tiie amount that the beneficiaries would be willinz to

pay for the products that the resources used by the program couid hav
produced 1if they had been employed in their most vzluable zlternative
use. (This is the basis of the concept of opportunity costs.) On both the
benefit and the cost side of an appraisal, willingness-to-pay—which is
shorthand for the amount that people would be willing o pay—is a
fundzmental concept. - ’
Sometimes the estimation of wiilingness-to-pay presants no proslems.
Th’s is the case when the ouiputs are sold and where there is reasca to
believe that all people who are willing to pay the established price do so
and thereby obtain the quantity of the good or service that they find
worthwhile. In this case, which is typical of privately produced 224 sold
goods and services, the price is an adequate mezsure of willingness-t
pay. Furthermore, the prices of the resources used to produce any good
or service are an adequate measure of their opportunity costs, since ;Hese
resource prices reflect the value of the commodities that those resources
could have produced if otherwise employed. Thus, in an economisi’s
model world, prices measure the extra uiility (or saiisfaction) a consumer
obains from a unit of the good or service, as weli as the cost to society of
producing another unit of a good or service. When markets function well
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prices are often suitable measures of the benefits and costs of the fina]
goods and services associated with environmental decisions.”

Returning 1o the water quality example above, such benefits as reduced
household costs associzted with water hardness are by definition “priced”
and described directly in monetary units. On the other hand, increased
fishery yields are most easily described initially in terms of pounds of fish.
Pricing the increased fishery yield does not pose any great conceptual
problems, since markew exist that can provide relevant data. In other
cases, however, it may be difficult to quantify the effects in the first place,
much less to estimate the willingness-to-pay for them.8

"It skould be noted that prices as measures neglect “consumer’s surplus™—a surplus benefit
tkat arises whenever 2 consumer is charged less for 2 good or service that he would be

willing to pay for it. This concept s illustrated in the figure below:

A
Price Per P
Unit of Output ° Market Demand for Output
B
P1 C
4]

00 Q]
Quantity of Output

Assuming the normal demand-output relationship, additional program output will be
coasumed by users as the unit price of the output falls (from Py to Py). If, as a result of the
program. output is increased by an amount 01-Qo, the total value of this additional output
to users is measured by the entire shaded area. This is a larger amount than would be
reflected by the market prices alone. It is the sum of the market price times increased
quaniity (represented by the rectangle C5Q,Qo) plus the consumer surplus for that increase

iepreseatad by the triangle ABC). However, the omission of consumer surplus is not
sizaifcant for most social appraisals because a minor change in the output of a marketed
commodity will cause only a small change in its price, indicating that the (positive or
nezative) increment in quantity is valued by consumers at just about the market price. If a
substantial change in quaatity is expected, this argumnent fails, and the estimation of the
socizl value of the ckange becomes much more difficuls.

5Tais is panicularly trus with Tespect to two classes of effects common to most
eaviroamental actions: health efizcts and aesthetic or psyckic effects. The first clzss will be
discussed ia Part C of this appendix. With regard to evaluating aesthetic or psychic effects,
preseat state-of-ike-art often limits the 2nalyst to a simple listing of the rature of the effects
It skould be roted that in the context of poliution 2batement and other environmen:al
issues, such intangible effects may represent the most important categories of benefits azd

costs. -
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One reason for this difficulty is that manv effects come under the
calegory eccnomists term “collective™ or public goods. Collective or
public goods usually affect a large number of individuais simultznsously
and, in most instances, each individual kas litte choice over the 2mount
or quantity of the goods and services consumed.® The simultzneiy and
lack of divisibility usually preclude a market for the goods and senvicas 1n
question. For example, improvements in air quality associated with air
pollution control Programs most often affect Iarge'numbers of peogle
over wide geographical areay. It is difficult to conceive of distributing the
benefits of'improved air quality on an individug! basis. Furthermore:it 1s
unrealistic to expect that these berefits will be valued in 2 market for
clean air. Thus, the policy analyst must develon some other method for
obtaining values for these effects, i.e, the analyst must devise schemes to
deduce what individuals would be willing 10 pay for these types of
benefits if the individuals were assessed for them. )

Another factor that hampers the vajuation of benefits zssociated with
environmental actions is that many are difficult to predict or quantify,
Furlh_crmore, even in cases where the benefits can be predicted or
quantified with some degree of accuracy, current market conditions may
not be adequate for estimating values for them. For instance, in the water
quality example, benefits were associated with increzsed recreation
opportunities. However, altempts 1o value these benefits must first
grapple with the problem of predictiag the extent of the increased
opportunities. Moreover, the current market demand for such recreaiion-
al opportunities may provide a poor basis for estir ling demand aad
willingness-to-pay for a new recreation site.10 In such cases, other mcere
elaborate estimation techniques may be needed,

3. Valuation of Employed and Uremployed Resources

Returning to the water quality example, suppose that the environmental
program leading to the water quzlity improvement zlso results in tke

9The most common example of a public good is national defense.

19A related issue concerns the interdeperdence beiween willirgness-to-pay azd the
distribution of income. That is, the policy analyst must recoznize that the azoust pecgle are
willing to pay depends, in part, on tkeir 8bility 10 pay. Thus, e value attached 0 rciect
benefits given one distribution of income, can be azzreqiably diferentthac thevate g ofime
same project beaefits given znother distribution of income. In zed.lon, if the preiect inell
sicnificantly alters the disizibution of income, tha &szysis is funier comsticated Iz
pariicular, the extent of the distributional izpact on incomes mus: Smstbe evaluar Hezee,
the policy analystis faced witk 2 somewkat paradoxica! sitation. Alticugs the valuatios of
_bcaeﬁrs using winjngr.ms-to-pay must be thought of as Cepezdent oa the distibition of
12c0e, 2py snecific valvaiion of benefis must be based on assumicg 1221 2 pacticular
distibuticz o7 inzome is given.
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construction of lodging and eating facilities around the lake. The
question is: how should the policy analyst evaluate these sccondary
effects of the water quality improvement? The answer to this question
depends in large part on the employment conditions in the economy. If
the economy is assumed to be fully employed, there may be little basis for
considering the increased restaurant and hotel activity as significant
secondary benefits. This follows from the fact that in 2 full-employmert
econcmy, there are essentizlly no idle resources. Hence, construction of
hotels and restaurants necessitates the diversion of resources from
another szctor of the economy and some other activities must be foregone
or. at least, reduced. Thus, under fully-employed conditions, there is a
presumptiion that secondary effects invelving resource use will not
generzlly represent significant additions to aggregate welfare.!!

If the economy is experiencing significant unemployment—nationally
or regionally—or if there are obstacles to resource mability, the valuation
of secondary effects will be different.!? Then the additional resources
used because of the water quality improvement will not be simply
transferred from alternative employment. Thus, in the example above, if
the rastzurant and hotel construction employs resources that would have
otherwisz been idle, then this would represent a significant secondary
effect. Moreover, it should be considered an increase to aggregate welfare
and, hence, a benefit in the evaluation of the action leading to the water
quality improvement.

C. VALUATION OF HEALTH EFFECTS

1. Introduction

Bacause most EPA policies and programs are designed primarily to
protect and improve human health. itis useful to give special attention to
tke valuation of health effects. Any assessment of the effects on health of
an action by EPA depends on a long chain of consequences: the changes

nIf resources are diverted from one scctor of the economy 10 anotker, this implies at least
an incremental gain in aggregate welfare since the costs of transferring the resources must be
incurred. However, it is usually difficult 1o measure empirically this marginal welfare gain.
At the same tme, if the shifted resources are more productive in their new activities, this also
represenls a gain in aggregate welfare. Again, in practice, it is difficult 1o prove such 2 gain in
productivity has occurred.

13Here, it is assumed that the uzemployment or resource immobility will continue for the
life of the project.
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in pollution-generating activities induced by that action, the changss in
polluting discharges resulting from those changes in activities, and others.
Each link in this chain presents difficult scientific problems. :
For e¢xample, in evaluating the heaith effects from air pollutio

abatement, assessments must rely on a determination cf the relationshin
between improved ambient air quality and changes in the morbidity
(including disabihty and absence from work an :
mortuiity of the exposed population.? The basic prodlem in investigating
the air pollution-health relationship is isolating the effects of air poﬁulio::
from the effects of numerous other factors that determine the status of
human health. These include physical. sociceconomiz, and personal
characteristics such as age. sex. race. income, smoking habits, exercise
habits, genetic history, nuiriticnz! kistory. and medical care, as weall a5
other environmental factors. such as climate. Thus, the fsst task is to
determine how air pollution levels affect morbidity and mortzlity rates,
given all of these confounding factors. If, and when, this association can
be ascertained. ¢ policy anzlyst can then translzie the effects into z
useful measure, e.g., reduced work-days lost, reduced days of restricied
activity, and so on. Finally, it may be desirable in some cz..s t0 g0 oze
step further by assigning values to such health effects.

i
1
!

2. Techniques for Valuing Lives

It is the purpose of this section to review briefly the various teckniques
that have been proposed for valuing life and health in monetary terms.14
No single technique has gained wide acceptance but each has its
advocates and several have, in fact, been used for the purpose cof carrying
out cost-benefit analysis, and arriving at decisions, on major publiz
programs.1s

A major difficulty in valuing lives (or health) stems from the fact that
life has no market price. Under nearly a!l conceivable conditions, no sum
of money is sufficient to compensate persons for loss of their lives; lives

cannot be bartered and are obviously qualitatively different from

13For simplicity we are ncglecting the difficult problem of determining the associztion
between reduced 2ir pollution emissions and their precise effects on ambient air gually.

1This section is wken from Reiffa, H., W. Schwariz, and M. Weinstein (197.6) On
Evaluating Health Effects of Societal Programs; prepared for the Committes oz Environ-
mental Decision Making.

13The literature that is reviewed here discusses the moneary value of 2 ffz 22d rot of a Life-
year. Herce, this section will be Iimited 1o a consideration of lives ratker than Ii:':’ya:rx
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commodities that society produces. In an attempt to circumvent thys
difficulty, two major strategies have been employed. The first emplovs
one or another technique to determine the dollar value that should be
placed on 2 life that is lost. For such zn assessment, the most commonly
used measure is so-called human capita]. The second strategy is radically
diTerent in that it 21empls 10 estimate the doliar value that should he
assizned 10 seme given statistical reduciion in the probability of death or
illness. It, in effect, focuses on the value of life-saving rather than the value
of a life.'¢ The most widely discussed method for obtaining such values
depsnds on an assessment of the individual's willingness-to-pay for a
public program involving some statistical improvement ia the person’s
outlook for survival or health.

a. Human Capital Human capital is the indicator most widely used to
estimate the value of life. It is calculated on the basis of projected future
(present value) earnings. 1uking into account the age, sex. and education

<
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Some who favor the Auman-capital criterion advocate the use of the net
value of the earnings stream whereas others favor the use of gross value.
Net value appraises a person in terms of the resources that the rest of
society would lose if the individual were 1o die. This number is arrived at
by subtracting the individual's anticipated (discounted) consumption
from the individual's anticipated (present value) earnings. In effect, the
calculation views individuals as having worth only to the extent that they
contribute to the rest of society, excluding themselves. Although net value
fairly represents direct economic losses that would be suffered by an
individual's survivors. it has been severely criticized because it ignores the
value of life to the individual who has died or who is a potential decedent,
The net value calculation seems to say that the specific individual does
ot count, an attitude which ignores the fact that society exists so that
people can enjoy life. Concern over this implication has led most
2dvocates of human-capital measures to favor the use of gross rather than
net values in the analysis of public programs. Gross value, because it
includes the individual's consumption, eliminates the objection that the
satisfactions which accrue to the specific person have been neglected in
the accounting process.

15Tke issue of how to eat the valuation of future life-saving is treated in Section ILD 4 of
this appendix.
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Note, incidentally, that the classic human-capital estimate does not
include any of the nonpecuniary losses that follow from an individual's

death, despite the fact that such Josses may loom large in terms of their
social impact. The grief that is caused to a family. the loss of the
individual’s contribution to home duties, and the effects on the
individual’s friends, eniployer. and community are all examples of cosis
that may not be reflected in the human-capital measure. To provide a
more comprehensive measure of the individual's coatributions, it has
been proposed that these factors be 1aken into account, with approprizte
monetary values being assigned 1o each.

Beyond the technical criticisms of numan-capital measures Just
discussed, there lie more basic philosophical objeciions to the very
concept of human capital as a measure of social benefit.

One source of serious concern has hecen that the human-capital
estimate distorts social attitudes toward human life. For example, any
valuation based on earnings stream would lead 1o the conclusion that
reured people. or those unzble 10 wark, zre either of no value to suciety or
(if netvalue is used a5 an indicator) thet they represent an actual drain on
the community. The logical corollary is that a public investment in saving
the lives of such individuals s not justiiied and thatin fact society would
be better off if they were allowed to die. This formulation in n way
conforms to society’s views znd is in fact fepugnant as 2 concepl. A
second, and equally fepugnant. conclusion, that foliows inevitzblyv from
application of the human-capital measure, is that a high wage earner is
worth more to society than a low wage earner. This means that in
assessing the benefits of any public program in terms of earnings stream,
the evaluation would consider an individual earning $30,000 to be worth
as much as 3 individuals carning $10,000 each.

A most serious and fundamental criticism, however, lies in anothe
area and can be summarized as foliows: human capital does not consider
the desire (demand) of the individual for survival. In cther words, by
using human capital as the index of benefits, society ignores the desire of
individuals to improve their chances of survival.17

b. Other Approaches Several aliempts have been made 10 obizin
socisty’s implicit appraisal of the value of a life through an analysis of
investment in existing public programs that have an impact on survival.

17Despite thess many objections, human-capital estimates have bees vsed repreatedly in
fecent years in the aralysis of a number of programs involving safety. Tbe values that Eava
been employed have t ically been in the range of $150,000 to 5250,000 per life saved.
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Studies of investments in both highway safety and airline safety have
indicated that there is an cnormous range of investment per life saved —
the implicit value of a life ranging from only a few thousand doilars 1o a
mullion dollars or more.

Similar attempts have been made to obtain implicit social views
through examination of jury awards for death and disability. Here again
a remarxably wide range of values has been found. It appears, therefore,
that implicit values obtained from cither public investments m safety or
from the courts cannot serve as a useful yardstick for measuring the value
of a life. Furthermere, these indices are-subject to the same fundamental
criticism as is human capital. namely, that they assess the value of a life
but do not assess the value of saving a life.

c. Willingness-to-Pay Over the last decade, there has been a growing
interest in the concept that public programs relating to health can be
evaluated by determining the willingness of an individual to pay for a
pﬂr'icular reduction in the risk of death (or illness). When such an
expression is aggregated across the popuhlion it can provide the basis for
assessing the benems of a given investment in safety. Many economists
favor thls approach on lhc erounds that persons know best their own
interests and therefore that their views concerning the value of life-saving
activities can provide the most reliable basis on which to make pelicy
decisions. As a measure, willingness-to-pay has the advantage thatit does
not necessarily force either society or the respondent to putavalueon a
life.

In this section we consider bricfly the two strategies that have been
proposed for deiermining willingness-to-pay. the first based on the use of
questionnaires and the second based on wage differentials in riskier-than-
normal occup'mons.

Many investigators believe that willingness-to-pay can be elicited by
means of questionnaires that ask the rupond‘.m to value a particular
statistical reduction in morbidity or mortality. However, only very
limited empirical data are available for analysis and criticism. For this
reason, the validity of the questionnaire method remains an open issue. It
does seem. however, from what little information is at hand, that
wiliingness-to-pay increases in response to an increasing prob°bxlxly of
death ard also (as would be anticipated) in response to the promise of
greater recuctions in the likelihcod of death or illness. These changes in
wxllmg.ness to-pay are not linear, however, and 1o: this reason one cannot
extrapolate empirical findings from one range of probabilities to another.

It should also be appreciated that the individual’s willingness-to-pay
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can do ne more than represent the lower bound of what a proor"m is
worth because it ignores ali externalities: 1tis evident that family, Ar: an
and others in society, in most instances, would thzmselves be w2
pay something in order to reduce 2 particular individuals rs\ of dezthor
disability. Any compicte measure of benenis should include these
additional values.

Use of questionnaires has also been criti
both equity and rehability, Tt is argued that
weight 1o the views of the wiivent: willis T
expected, increases with income and wezith with the resuit that the
opinions of the more affivent would have more infiuence than those of the
rest of the population.* There is also concern that most individuals may
not be able to fully understand the problem that they are zasxed to
consider. The reductions in the risk of death produced by maost pudiic
programs are exiremely small and it is not clzar that individuzls can
comprehend very smzll chunges in low-probability events. The quastion-
naire method has been further criticized on the grourds that individuals’
responses may be influenced by the fact that they are not actuzily being
asked to pay for the program. It is possible that their answers would be
quite differentif they knew that their taxes would be raised on the basis of
their responses or that they wouid receive bilis for the zmount that ifey
had indicated they would be willing to pay. Such issues require extensive
further study before the questionnzire technique can be adsguatel

evaluated.

Attempts have been made to estimate willingnass-to-pay indirectly by
looking at wage differen:iais in jobs thatinvolve more than averags misks
(e.g., smlchmcn. lumberjacks. miners). Such studies have shown J". at for
an increased risk of death of 0.01 per year, workers were on average pa!
an extra $200 per year (in 1934-1965 doliars). ThAs finding indiczates that
each worker would presumably be willing to pay at least $200 peryear (in
1976 doilzars)in order to remove the 1 in 10790 extra ris'x of death. This
value, derived as it is from the reai world cf the izbor market, would
appear on first consideration to p'on(,u an imporiant guidzline for
policymakers. However, estimates of willingness-to-p2y based on wage
differentials have been criticized on several grounds. It has been
suggestad, for example, that individuals working in hazardous occupa

tions are relatively poor and thatt hey are therefore forced 10 12 ':J'sbs

that they otherwise would r.ot; thus, it cannot be zssumed thal ther

a
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18]n theory this income effect could be climirated by using weighizg faciors that
normalized the elicited values.
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attitude toward risk reflects the attitude of the population in general, It
has also been argued that such individuals are less likely to be well-
educated and well-informed: hence, they are unlikely to be aware of the
real risk to which they are exposed. For these, and a variety of other
reasons discussed elsewhere, the labor market figures must be viewed
wir caution.

d. Summary From the foregoing discussion it should be clear that
there is at present no single reliable and generally accepted way of
pacing a dollar value on the benefits thar will be realized under a public
program that reduces mortality or morbidity. Of all the techniques that
have been proposed, willingness-to-pay seems the most pf‘omising

although there are serious practical and conceptual difficulties in jts

application.

D. DISCOUNTING AND THE FUTURE
1. Introduction

Present benefits are usually considered more “valuable™ than those same
benefits in the future, and future costs are usually preferred to incurring
those same costs in the present. The fundamental reason for this is that a
dollar not “consumed™ today can be invested in productive uses to yield
more dollars tomorrow.19 That is, both present benefits and future costs
imply that resources will be available for consumption, production, or
investment in the interim period. Thus, not oniy are the magnitudes of

enefits and costs important, but also the timing of their occurrence is
critical to analyses of environmental decisions. While there is little
dispute over this, there has been substantial controversy over what

discount factor should be used to convert future benefits and costs to
present values,

2. Choice of a Discount Rate

There are basically two schools of thought with regard to determining a
sccial discount rate. The first might be called the “private opportunity
rate school.” This school believes that since the source of funds for public

programs (e.g., environmental protection) is ultimately the private sector,

*¥lafiation is a separate issue, and one should think of ali dollars as being expressed in real
terms, relative to their purchasing power.
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the benefits and costs of the programs should be discounted by the
private opportunity rate, ie.. by the rate of return on investment in the
private scctor. Ideally. then, it follows that this rate of return would
characterize the opportunity _ost of shifting productive resources out of
the private sector. In practice, however, the analyst is faced with the
problem of determining the “true” opportunity rate, sir.ce rates of return
vary considerably throughout the private sector due to market imperfec-
tions.

The second school advocates the “social time preference approach.”
This scheol believes that individuals in the present generation would
collectively agree to provide future generations with benefits in excess of
what would be reflected by invesiments made in the private sector.20 If
one accepts this view, some explicit (perhaps political) procedure would
be necded to determine overall rates of growth, invesiment, and discount
for society. The question then is how to mzke this zpproach operational.
Conceptually, the government could, through approgriate moneiary and
fiscal policy, drive down the interest rates throughout the economy to
correspond to some predetermined social rate. However, many believe
that in practice this may not be feasible.

To some degree, the resources used for an environmental project wili
force the displacement of private invesiments. Presumably those invest-
ment opportunitics would have been cvaluated at a diferent (pretebly
higher) rate of return than the social rate of time preference. Incrderto
determine if the shift in productive resources is economically eficient, the
same rate used 10 evaluate the time stream of project results must z!so be
used to evaluate the opportunities foregone in the privz - sector.2! Tre
shift of resources is socially desirable only if the present value of project
results per dollar outlay in the public sector exceeds the present value of
the opporturities foregone per dollar in the private sector—both present
values being computed at the socizl rzte of discount.

In practice, then, there are t#o hasic ivsues that must be rewslved in
order to evaluate the time siream of  public project’s results. The Srst
concerns the deterrnination of a sccial discount rate (social rate of time
preference). The second relates to ascertzining what opportunities would
be foregone els:where in the economy as a result of the investment in the

public sector.

3Technically this means that present individuals regzrd consumption of future gezeations
as a “public good.”

*1The goal is 10 avoid the inefficiencies inherent in a two-rate system in which resources
would be shifted from higher yield (private) to lower yield (public) programs.
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3. Intergenerational Trunsfers

All environmental decisions are evaluated from the point of view of
present consumers. In some sense, then, discounting future benefits and
costs, represents discrimination against future generations. The ethical
dilemma surrounding future generations arises m)m the fuct that they are
rnot here 1o “vote™ on decisions that will affect their lives (and life
expectancies).

At least two approaches to the problem of intergenerational equity
have been forthcoming. The first advocates that, if possible, cach

“generation” be pxaced In 2 position 10 revise ongoing programs.
Unfortunaleiy. many environmental programs are not subject to simple
revision from one generztion to the next. The second (which is applicable
to situations that are not easily revised and perhaps involve irreversible
consequences)?? recommends that intergenerational considerations be
explicitly taken into account in ke decision. For example, Kruulla and
Fisker (1975) discuss the possibility of levying a severance tax on the
extraction and consumption of exhaustibie resources.

There are. to be sure, issues of intergenerational equity that no
approaches can satisfy, but interpersonal equity questions arise in the
evaluation of all public investments and are rot unique 1o intergenera-
tional or life-saving issues. Thus, the dilemma resembles that for all
public decisions. However, as discussed in the next section, where life
itself is at stake, the moral aspect becomes of prime concern.

4. Discounting Future Lives?3

Before discussing the rationale for discounting future lives or life years,
one must set aside the question of whether later years of life are worth
more or less than early years, because it is not a present versus future
issue and is best handled independently of discounting.®* Throughout
this discussion, the life measure will be age-adjusted, quality-adjusted life

*TThe reader is referred to the discussion of reversible and irreversible consequences in
Secioa I1.D.5 of this appendix.
22Much of this discussion is taken directly from Raiffa, H., W. Schwartz, and M. Weinstein
(1976) Oa Evaluatinz Health Effects of Socictal Programs; prepared for the Commuttee on
Enviroamental Decision Making.
3Age is cbviously 2a important factor in determiring the quality of life. Holding all other
ealth cffects constant, lh Guestion is whether a 30th year of lite is worth more, or ';ss than
8 70th year. There are arguments on both sides of the issue, but the main prob':m 1s that
owher 2ezith efects zre oot consiant. The average health level ofa 50-year-old is higher than
that of a 70-year-old. This, in principle. should be taken into account in valuing life years.
One method would be to develop a standard deflator of average health status by age, and
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years. The trade-ofT, then, is between saving 2 30-year-old this year versus
a S5C-year-old next year. The basic question is wl‘emer one should
discount future life years relative to present (age-adjusted, qu..l -
adjusted) life \L.lr\ in evaluating public investments. The answer, it shall
be argied, \L. ends on the opportunities availzbie "o' 1.. ‘2SUNZ resourses
for future use, and on the future opportunities that will be available for
using these resources 1o save lives.

A smmk example demonstrates why future life years ought to be
discounted. Begin with the standard economic assumption that one dollar
productively invested today can vield (1+r)f doliars ¢ years {rom now
(r is then the effective rate of interest). Suppose society cen spend S10,-
000 now io save one life vear 7 vears n Poli
this is cquivalent o spending $10.00 O o save less than one N
immediaiely, i.c., it is equal to saving (l—r) li 2 years now.

year Tis equivalent
to spanmv S10, OOO(l—r)’ in vear fa year in year 7.
Furthe rmore, spending $10, 000(1 ~r;"in \,'ear T for onez life year ia
year T is equivalent to spending $10.00C(1 +r)T now for one year
now. That is, the dollar value of a concurrent life year is “lime 1
ant,” i.c., it remains constant over time, or in terms of oppouur 1y cost,
the dollar cost of saving a life year at the margin remains consiant Over
time. Finally, note Umt spending S10,060(1 —r)T now for ona life vear
now is cquivaicent 0 sp,ndmg .J.() G0 now for (1+r)-7 life yeers o
The only assumption needed for this final step is a lincar ralati o'la'ri
between doliars and quality-adjusted life years at a given point in tims.’
No assumptions were needed as to the enhanced va lu; o‘ preseat verses
future life years; on the contrary, it was assumed that life years have
constani value in current (i.e., 2t H: lime they are sp )cozlars

The time-invariance assumpion ..boxeh tain 'Tph:at:'ons.
First, the assumption actually lr'mhz.s not s¢ much h_l future ives will be
valued the same as they are now, but that investment o,;ponur‘.ilies 0
save lives will also be the same. This stems from the fact that the dellar
value sociely attaches to an additional year cf life would also refiectihe
marginal cost of saving that year if il desirable investments were being

-
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undertaken. If the life-saving upportunities are relatively stable, the time-
invariance assumption is reasonable. If the investment under considera-
tion, and its consequences, are small enough on a global scale 5o as not to
affect the value of a life at the margin, then discounting is still
appropriate. N

If, however, the opportunities, and hence marginal costs, of saving lives
are not time-invariant, we must be wary of discouating. If, overall, life-
saving opportunities are improving, society should discount even more;
if, overall, life-saving  opportunities are diminishing, society should
discount less or not at all. The irreversibility of an individual decision,
unless it is so large as 1o affect the marginal social cost of life-saving,
should nor affect the decision 10 discount, any more than the secondary
erect of a large economic investment on the capital market and the
interest rate should affect the chsice of the discount rate. Where the
“secondary™ effect is truly major, however (as would be the case for a
cataciysmic environmental disaster), then the marginal costs of life-
saving will be rising, and the appropriate discount rate may be zero, or
even negative,

For example, discounted at 5 percent per year, the loss of a billion lives
500 years from now would be comparable to less than one life now. Are
these really to be considered equivalent? If they are not, the reason lies in

art because the opportunities will not exist to save a billion lives at
rezsonable cost in the future, and in part because other values come into
play when one considers such a major cataclysm. To save a billion lives
would, no doubt, force our descendents 500 years from now to move far
out along the marginal cost curve for I:ife-saving; the opportunity will not
exist 1o save that many lives at the same average cost as 1o save, say, a
thousand lives. Therefore, for the reasons given above, the effective
discount rate society should use in valuing those lives should be smaller
than the rate used to value smaller numbers of lives. Morcover, when
perhaps 10 percent of the world's population is at risk of destruction,
other values come into play: our concern for human civilization itself,
2part from the individual lives involved. For both of these reasons, it is
clearly inappropriate to discount cataclysmic life loss in the same mannep
as more moa.rate life loss. By the same token, arguments based on such
cataclysms shoul rot dissuade us from appropriately discounting future
lives in most instances.

Discounting does not reflect lessened concern for future generations,
but rather the opportunity to forego investments far in advance of the life
to be saved in order to have more resources available closer to the time at
which the life is actually lived. Future generauons may not wart us to

S
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have squandered resources 10 reduce their mortality now. If they will
have more efficient opportunities to save lives, then society should do
them a favor by discounting them even more.

5. Reversible and Irreversible Consequences

Some environmental decisions have associated with them consequences
that for all practical purposes can be regarded as irreversible.25 Consider,
for example, the decision 10 permit pollution of waterways by nonde-
gradable contaminants such as mercury. Current scientific knowledge
can do little to influence whatever effects mizht be associated with this
form of water pollution. The anzalysis of environmenial decisions having
possibly irreversible consequences poses important theoretical and
practical issues. This section discusses how these issues might be treated.

It is useful 1o think of irreversibility as representing a reduciion in the
future options available. Then. one is confronted with a claar-cut
illustration of a central postulate in welfara economics—namely, that an
expansion of choice represents a welfare gain: a reduction of options, a
welfare loss. Clearly, the importance of irreversible conseguences lies in
the fact that they can lead 10 significant reductions in general walfare.

It has probably occurred to the reader that absolute irreversibility may
Tepresent an extreme case. In many instances, there may be some
possibility of restoration, perhaps at high cost. In such cases, three
important considerations should b: evaluated. The first concerns the
probability or likelihood of Waning to reverse the decision. The second
concerns the length of time in whick the “IrTeversible™ consequences
would be felt, i.e., the duration of welfare loss. The third involves the
fidelity and acceptability of the restored state.

Using a simple model. Krutilia and Fisher (1975) have analyzed the
development of resources found on public lands where such development
has irreversible ctonsequences. In their model, they account explicitly for
the foregone benefits emanating from the preserved “siate of nature.” A
not surprising conclusion of their analysis is thai the “optimal”
commitment of resources to activities that are irreversibly destructive of

26Tais Jiscussion is based in large part on the work of Krutilla and Fisher (1975). It skou'd

be noted that although this rescarch is relevan: 1o decisicns Cesizned 0 enkerce
eavironmental quality, teir primary empkasis was focused ca the Freseriztion of maresz]
environments, e.g., decisions baning the extraction acd cozsumntion of extausttle
resources.
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the environment is smaller than commitments o activities whose
consequences are reversible—even if future demands and outcomes are
known with certainty. Furthermore, this couclusion is strengthened if
there is uncertainty as to either the magnitude of the consequences of
their values over time. Thus, with regard to these types of cnv1.om.1cmul
decisions, it may be wise to forego the programs if they have possible
irreversible consequences, even if a more conventional comparison of
discounted benefits and costs appears favorable.

6. Option Value

It has been suggested that where the demand for a publicly provided
good or service is uncertain. there may be benefits ;- a risk-averse
individual from retzining the option to consume, in addition to the
beneiits C"plch" under the conventional willingness-to-pay doctrine.??
The value of these additicnal benerits has been termed option value.

As a practical matter. the notion of option value is only important in
evaluating decisions that could result in 1.rwersxb1:: consequences. Thus,
a proposed water pollution control program designed to enhance the
water quality in Lake Erie might have significant “option value™ attached
to it. For example, it may generate outputs (such as recreation and other
aesthetic uses) for which the furure demand 1s uncertain, and the decision
rot to undertake the program may be, for all practical purposes,
irreversible. That is, if the program is not presently initiated, it may be
impossible to improve the water quality except possibly at prohibitively
high cost.

Thus. when there is reason (o believe that option value exists, there is
an additional inceniive to avoid environmental decisions having ossxbly
irreversible consequences. That should not be interpreted as suggesting
that activities involving irreversiule consequences should never be
undertaken. Rather, the point is that irreversibility coupled with risk
aversion leads to a reduction in the present value of the activity being
contemplated.

As is apparent in these discussions, it is often difficult to make
quantitative normative statements with respect to carrying out analyses
of this category of environmental decisions. Qualitatively, the upshot of
these discussions conforms to intuition—uncertainty, irreversibility, and
risk zversion 2ll imply a conservative policy in evaluating environmental
decisions.

37See Section I1.B.2 of this appendix.
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E. ALLOWANCE FOR UNCERTAINTY

1. Introduction

Uncertainty pervades most environmental decisions and affects analvses
of such decisions in two wavs: (1) the analyses rest on imperfect dzta and
inadequate scientific und‘ 3 "nding. For e\.l'nple it may not be known
precisely how a given reduction ‘r particulzle emissions mll_chante the

ambient level of \L\!,JTJ» iculates, or how thatchange will 2feci the
healih of un exposaed populatien: am’ (2) the conseguenceas of the dacision
cannot be foreiold with prec.sxn Since every cecision entzils risk azd
since some alternatives are riskier than others, this means that it is
difficult to determine how much risk is worth accepting. Although there
are few generally accepted principles for hardling uncertainty and risk,
there are some fruitful 2pprozaches to the problem.

1

§

e t.

2. Probabilistic Evaluation”3

Since in most cases some action must be tzken, experts should convey to
less knowledzable individuals the infermation th ey possess even though it
may be lf"‘p"é\.l\e Nothing much is gained by further co...,,.i::.z.:'.; the
information-exchange process by purposeiy 1'1t"cd ng vague, possibiy
protective 1"nrl.age For em'nple suppose scien A is the world’s
leading expert about a given phcnomeuon Scxenusl -1 thinks action X, if
taken, will possibly lead 10 a number of deaths. If pressed, scientist 4
might think roughly that the number is somewhere about 100 butthatlt
could possibly be between 16 znd 1040, Being uncertain, the scientist
might write, I think there may be auile a numser (or "a subsianiial
number’ or ‘not an insignificant number,” or . . . ) of deathsinvolved.”
Now these so-called, semi- ql.anutalv\e terms may be d)afu‘xcuom.lly
misleading—especia 1) if some readers, on the basis of th reporl. start
thinking in terms of 10 or 20 deaths zrd cthers in terms of 10.06X) or
15,000. It would be far betier if scientist A said scmething to :he elect
that, “I[ feel uncertain, but my best guess is 2bout 109, but I would not be
surprised if the number were as low as 10 or as high as 1000.” Tnxs would
be an improvement, but still it also may be "'nlS‘C:.d.u’" since the rezder
might be confused about what is meant Dy “best guess” or by the
expression “would not be surprised.”

N

28Much of this section is taken from the paper by Raiffe, H, W. Schwarz, 22d
Weinstein (1976) On Evaluating Health Efects of Societzl Programs; prepered for
Committee on Environmentz! Dccxsxon Making
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It s worth the effort to be precise about the state of imprecision. This
can be accomplished if analysts report a few selective fractiles of their
Jjudgmental probability distributions {e.g., the 0.01 and (.99 probability
tail values, the quartiles, the median) or if they present easily understood
graphical displays of the probability distributions. Equally important,
ample warnings should be app:nded to give the audience a sense of
perspective: how were these numbers chosen and how volatile are they?

There are a number of reasons why probability assessments are
important:

© Probability assessments are more precise in conveying uncertain
information than vague semi-quantitative terms, such as: less likely,
rarely. seldom. quite a few, notsomany . . . .

® Probability numbers are precise enough to be attacked by others. It
is hard to start a debate over ambiguous reports that can mean different
things to diferent people. '

© If an uncertain quantity, x. can vary over a wide range and if
seasitivity studies show that it really matters where x lies, then it may be
important to know where the experts think x lies within that range.

® Probabilities can be combined with other probabilities to simplify
and clarify a morass of numbers. If joint dependencies are critical, then
the probability language is rich enough to capture these nuances.

¢ Probabilities czn be combined with quantitative evaluations of
coaszquences so that one can compute distributions of final payoff
measures. .

® It is important 1o thirk about probabiliry dynamics: about the
modification (and the anticipated potential modifications) of probability
distributions over time. Thus, for example, if x is an uncertain quantity
with a2 broad distribution and if payoffs are sensitive to the level of x,itis
relevant to know the ways in which further research might modify the
distnbution of x. If the modification is anticipated to be negligible, it
might be desirable 1o act now; if the modification could turn out to be
substantial. then waiting for this information before making an irrevers-
ible decision may be a prudent course of action. A full dynamic,
probabilisiic analysis should systematically address such concerns.

Many of the reasons cited above extolling the virtues of probability as
a language of discourse can be reversed: Jjust because probabilities are
relatively enambiguous they are administratively dangerous to use in a
politically charged arena. If clarity invites criticism, is this desirable? And
soon.
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F. DISTRIBUTIONAL CONSIDERATIONS2S

1. Introduction

As discussed in Section II, Part B of this appendix, the benefits (costs) of
an action can be thought of as the increase (ecrease) in some desizable
component of “general welfare™ that results from t2king the action.
Although this concept seems straighiforward. in most cases a colicy
analyst is not dealing wiih “general welfzre,” but rather with the welizre
of specific groups of individuals, industries. and so on. Furthermore, an
action may cause the welfare of some groups to fall. Thus. policvmakers
must consider the res effects of their actions 2s well zs tha distribution of
the effects. The practical dificulty in assessing such effects then becomes
ene of 1solating the “net” increase or decrease in general weiizre. In
aiding this exercise, it is often useful to distinguish between zgzregative
effects and distributional efects.?

Aggregative effects usually refer to resulis of 2 project or action that
increases directly the well-being of individuals or decrsases the z2mount
(cost) of resources required to produce zoods zand services. In th
previously cited water quality example. all the items listed can represent
aggregative results. Distributional effects, on the other kand, usuzlly refer
to changes in some people’s well-bzing at the expense of the well-being of
otherss For example, suppose increassd water recreation oproriunitie
bid up the price of boat rentals and the owrers of the boats experience
increased profits. The increased profits would rot necessarily represent
aggregative benefits, since they would represent a dol'ar-for-dolizr “Joss™
to the renters of the boats. The situation cas be thoughtof 2sanincome
transfer from the boat renters to the boat owners. Trere is no rezsen to
expect any net increase in the general welfare. Thus, in periorming
analyses of environmental decisions, care must be taken to distinguish
between the aggregative 2ffects that represent real net increases in the
general well-being and strictly distributional effects that represent trade-
offs between the well-being of different individuals or segments of society.

*Some of this discussion is based on a paper by Paul Portney (February 1976) The
Distribution of Pollution Control Costs: A Literature Review and Resezrch Agenda
Resources for the Future, unpublished.

*The distinction betweea aggregative and distributional effects is sometimes refeed was
“real” versus “pecuaiary” effects. '
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2. Distribution Across Income Groups

The most frequently discussed distributional issue probably involves the
apaoruonm ent of laxes across diiferentincome groups. In characterizing
this issue it is often useful to calculate taxes us percentage of houschold
income. If orne dees this for various tncome bruckets, it can be determined
whether the taxes in guestion are distributed progressively, proportion-
ally, or regressively . Thet is, one can discover whether the txes (as a
ercentage of income) rise. rgm.un constant. or fall. axincome increases.
An analogous situation applicable to the environmental area would be an
assessment of the d;:l'x‘) umal m.p.nt of pnlluuon control costs. For
exzmpie, a policymaker might wish to determine whether control costs
(as z parceniage of incom )me remain constant, or fail, asincome rises.
v issuch a determination ot interest?

Public policies must usuzlly be financed by some means of taxation.
The policy issue bzconies onz of determining what desired aitributes such
financing should involve. For example. should a pubiic pelicy be financed

s of the “abilliy o0 m).“ or shouid there be a direct hnk

"J

on the bas!

aiwesn program baneadits received and program cosis (iaxes) imposec?
This issue is especially relevant in the area of environmental decision
mzking, since many decisions in this area result in benefits spread across

ze segmerts of society. For example. control programs designed to
improve ambient air qL‘.htv may atcct large g *onr..pul;a‘ regions,
Clea.i_‘,. such areas are made up o of households covering the specirum of
p3> icle income profiles. Po.x.; makers muy be m.ercslcd in thc question

{ whether such programs should be financed by taxes imposed on those
tho benefit the most from improved air quality, or whether they should
be financed out of more general tax revenucs.

A relatad issue concerns distributional considerations across levels of
covernment. For example. should the federal, state, orlocal government
bz responsible for bean 2 the costs of a particular air pol liution control
progr:'.m? The resolution of this question is closely tied to the polic-
y-ne.ker's objectives with regard to the program’s effects on the distribut-
ton of income.3! Unfortunately, it is often difficult to isolate these effects
since different levels of government rely on different mixes of revenue-
producing mechanisms, e.g.. income taxes, sales taxes, proparty taxes,
and so on. What is baing stressed here, is not 2 normative judgment as to
the methods of ﬁnancma. implementation, and enforcement. Instead,
wkat is being said is that ana]yses of alternative environmental programs

3:Fro= the policymzaker's perspective, it may be more important to determmine which level
of government will be most eficisnt in implementing and enforcing the control program.

L
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should include a display of the related distnbutional effects. That is,
policymakers should be aware of the distributional .mplu,at.ons of the
alternative policies being decided upon.

3. Distribution Across Geogrepiical Regions and Jurisdictiors

b

By definition. most decisions iav ox\mg the environment can be thought
of as affecting a region with certain geog boun da. 2s. Atthe sam
ume, the relative 1mr~au> of a g:\'cn decision VOV
within that re:' m.32 Thus, national pol 1es
pol"xtion related to emisstons from l wtomohi!c wili affect z2ll
the nation to some deoree, aithough they will have the most st
efiects 1n areas where mob: -SQUFCE &Il DOHulanis are |
factors ir determining ai That is, aufo emission conirols may
dramaticaliy unprow. tbe air quallt) in Los Angeles, but mzy have
inconsequential effects on the air quality in a rural area of Wyoming.
Environmental decisions rL-er.M aule-2mission contrel sysiams ar
made in a poiitical 2rena composed of rep atives from jenisdiction
that have fixed boundaries. T:;us. H oteniial co:iict when
affected regions do not coincide with weil- d'..:‘.cdj'..."sc...xo.g or when
uniform n‘.uonal policies are adopted with differeniial impzacts across
renlr‘ns OFJUI‘I\UCIIOI’H Again, the policy question becomss one of how

thg distribution of benedits from 2 prozram should correspond to the

distributivn of costs 1r‘}, sed by that program. Thatis, In the exzmple
above, should the citizens of Wyoming Sear the cosis ¢f cizaning up
California’s air? To evaluate this question. other factors must be
ar.. 5 For instance, there may be significant economies of scale in
[Fiiren g only one “type” of automobile for the nation.33 and this factor

may outweigh equity considerations.

=

(J.)
:'1
0
=i
o
=

(1]

3
)

Elected efiicizls must u lecidecntheg riczlscopecfan
environmenil policy. However, in ziding this lasi-:. the policy a:‘..:xjal can
provide valuable information on the regional and junsc: ictional 1Tp=cts

ala
of the allcrmuvc pohc.;s undcr consldc tion. Thm is 1m:>orta.‘. s'rce
lin

decxyon For example Ln.f“. ! n,t.on.; szandards mav be favered cover
rchon‘.l standards in ord; toreduce ing xelineg rentrezionzl
nd“rds woula resuit in dust 1a] fc‘oc:.z:on, p!:-.r.-{ shuidewns, and

322Diferences in climate, terrzin, and oiher envircamental facilors cozinbuts o the
differential impact of certain snvironmenizi policies wi =d acroas “rezons.”

33However, it should be noted that multi-car sirateges have been. proposed as one me2as of
controlling mobile-source air paiivtion, (s¢e NRC 1574).

L
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1. INTRODUCTION

e .
an'l:ix'e ?cxe{muc Committee on Problems of the Environment (SCOPE) is
_h.‘.g..nangnal noa-zovernmental organization established in 1969. The
objectives of SCOPE are : o
° s ? Learfe ; g
‘YT?llad/alnce f-non !..{[{0 of the influence of man on his cnvironmen:t as
a‘, «I.d ‘/].S-[ -(.t"f_i oy of feese envirommental changes upon nman, his /IL'(;II}I
i iis '}-\'?ljdf(’ -'l‘.'IIII particelar ariention 1o those influences and
elfects which are cither glohat or sharod sy several notions
Y 2y N s P11 3 rererr s -
Z;ouicflxe as a non-governinental, interdisciplinary and internationgl
7 ;
co: icil of Scientists and as a source of ad vice for the benefit of gsovern-
wents and mnizr-governinental and ron-governmensal bodies with
respect to environmental probloms.

ho nye iD of S z s
anIM*‘nhZ;-b-e{ihlp of 5CQPE 1x:clgdcs at present 33 National Members
anc 15 adhering Internztional Scientific Unions and Commitiees
General Assembly is held every ' 5CO onstiction:
oneeal srembay is held every three years. The SCOPL Constitution
sivenalineend or this brochure, shows its siructure ead functioning '
ioning,

Q

Q D e e s Y 7 N 1
m:_Ct?—(?‘ E :3> & component of ICSY, which is an internationz! non-govern
w2ntzl sclentfie nizatl i ol ]
ta"‘\‘~ &iScienuific organization. The membership of ICSU includes re?.)resen
Ives from Nari 1 s 3 i 1 .
2 ?7 .c;rci;..rst?“}augnal’ .ﬁjcgde. 1es ¢f Science, 18 International Unions
=G 1z otasr bodies (called Scientidic Associczes). Wher is 2
¢ Lo _ 2ntific Associzies). ere there is 2 need
: 1 Alia oy ~ T v
?;D_c,o:r;z;néz.ng Colizboration amorngst sevaral Unions, ICSU e*tabl‘sh\'es
wawdalili irnittes 3en h T : i ; y
it \.Cg.é‘i;:.‘;ev(s-LAtgrea\....t, there are 10 such Committees, including
PE, S ele Lomnittes on Space Researcl OSTE!
oo ZOSPAR (; ‘ 11 apace Xesearch), COSTED (the
(C[:w?m:sm'““'"“ Sclence and Techrology in Developing Cc;urx'rins) SC((‘)‘R
ke Sciensific ittoa connie < ; (the S
dne se ..,'n, Commx.u\;: on Oceanic Rescarch), SCAR (the Scientific
OmInLiee on Antarctic Research), COWAR (the Scientific C i
Water Rosearcn) Con Ressaret : h entific Committee on
T-*chrnloc-v.) Al;, ATA (the Committee on Data for Science and
C:rnv‘“\'"“ (.“t sc lCom‘mmcc on the Teaching of Science the Special
dinaiice on Solar Terrestrial Physics, COGENE (1} mm .
f ) ) NE (the Y
Gezeiic Expenmematzon). ' ( Committee on
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2. THE SCOPE PROGRAM

SCOPE sceks to help scientists synthesize environmental information
from diverse fields, identifying knowledge gaps and disseminating the
results. During the last two years, the main emphasis has been on the

following seven projects :

1. Biogeochemical cycles ;
2. Dynamic changes and evolution of eccsyvs.ems;
3. Envirommental aspects of human settlements ;
4. Ecotoxicology ;
5. Methods of simulation modeling of environmental systems ;
6. Methods of environmental monitoring ;
7. Methods of communication of environmental information ; and

societal assessment and response.

Project 1. BIOGEOCHEMICAL CYCLES

The biogeochemical cycling of both natural and man-produced subs-
tances is the dynamic framework upon which life exists. Among the bio-
geochemical cycles, those of carbon, oxygen, nitrogen, phosphorus,
sulpnur and calcium are the most important for an understanding of the
biosphere as a whole. Other subs:iances that should be studied include
toxic elements such as lead, mercury, cadmium and plutonium as well as
compounds produced exclusively by man such as DDT and PCB which
have considerable effect upon living systems.

Although some of the mechanisms for biogeochemical cycling are
known, there are still some serious knowledge gaps. For example, the
information necessary for formulating steady-staze and transient models o°
biogeochemical cycles must be improved if sound judgments are 1o ba
madce on guestions relating to the cffects of such activitics as fossil fucl
con.unstion or fertilizer application upon global stocks of carbon and

—_—5



nitrogen. This includes knowledge such as the size of environmental reser-
voirs, the forms of compounds, the residence times of materials within
these reservoirs, and the rates of transfer of materizls between reservoirs.
It is important also to emphasize that some interface interactions are
micrubially-mediated. The object of these evaluations is to develop a capa-
bililly to construct biogeochkemical models on global, regional, and local
scales.

The subject is inter-disciplinary, and collaborating scientists sometimes
have difficulty in communicating with eacli other because of the depth of
their specialization. Tiie Swedish National Commiittee for SCOPE took the
leadership in organizing a Workshop and in associated studies which led to
the publication of a monograph on the global cycles of nitrogen, phospho-
rus and sulphur (SCOPE Report No. 7, Ecol. Bull. 22. Stockholm, Swedish
Natural Sciences esearch Council, :976).

These studies are being extended to include the establishment of SCOPE
Centres for nitrogen in Sweden, for carbon in the FRG, and for sulphur in
the USSR. In addition, consideration is being given to organizing a SCOPE
focal point for biogeochemical cartography in Belgium.

The Project Chairman is :

Prof. JW.M. LA RIVIERE
International Institute for Hydraulic
and Sanitary Engeeniring

oude Delft 45

Netherlands

Project 2. D'YNAMIC CHANGES AND EVOLUTION OF ECOSYSTEMS

Man is continually modifying his en -ironment in an attempt to produce
more food, fibre, goods and services. This often produces severe stress on
eccsystemns causing instability and loss of productivity. The results are
evident in those areas where renewable natural resources have deteriorated,
including desertification of arid and semi-arid areas, salinization and
waterlogging of irrigated soils, and destruction of tropical forests.

Projec: 2 focuses on :

— identifying those processes which lead to resource deterioration:

— Iidentifying gaps in present knowledge, discrepancies between knowledge
and application, and socio-economic constraints which limit the
optimum management of resource use.

One of the key requirements for understanding human impact on
renewable natural resources is the ability to assess dynamic changes in the
population structure of key component species in ccosystems. both in
natural and man-modified situations, since these changes reflect the impact

—_6—

of natural and human events and rarmit an as-esimant of the relative
stability of various ecosystems and iheir tolerance 1o difierent tvpes of
perturbations. These changes are commonly referrad tc under the gensral
topic of ceological succession. Rapid theoretical and experimental progress
has been made in the field in recent years, particularly in terms of the
degree to which future changes in ecosystem structure can be predicted
froni the pattern of previous changes under given manage:nent regimes.
Furthermore, it now seems likely that a better understanding of dynamic
successional processes may play a key role in clarifying some of the present
controversy in ecology as to inter-relationships between such characteristics
as dominance and diversity on the one hand and stability and resilience
of ecosystems on the other.

In collaboration with UNESCO and within the framework of SCOPE
Project 2, a joint workshop was organized in Santa Barbara, California, in
1976, on the topic of ccological succession. The findings have been publis-
hed by UNESCO in their Man and Biosphere (MAB) series (Dynamic
changes in terrestrial ecosystems @ patterns of change, techniques for study
and applications to managenient - MAB Technical Note 4). A handbook
on method for use in developing countries is in preparation.

SCOPE joined with MAB and COWAR in sponsoring the preparation
of a review of the experience with irrigation in developing countries (Arid
Lands Irrigation in Developing Countries : Environmental Effects).

Project 2 is now beginning a detciled analysis of the ecological etfects of
fire. A preparatory meceting, held in Englund in January 1977, decided that
the program should liave two main objectives :

® To improve the scientific understanding of the manner in which fire

interucts with biota;

® To improve the manner in which fire can be used as a !wui in ecosystem
muanagement,

The chairman of this Fire Project is :
Dr, R.O. SLATYER,
Department of Environmental Biology,
Australian National University,
P.O. Box 475,
Canberra City ACT 2601,
Australia

Project 3. ENVIRONMENTAL ASPECTS OF HUMAN SETTLEMENTS

The environmental problems thar arise from rapid population growth
and major redistribution of population are world-wide but affect the less
devcloped arcas of the world to a particularly acute degree. These problems
include overcrowding, poor housing, poor sanitation, deficient services
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and a dezradation of the natura} landscape. The scale at which these pro-
blems are felt varies between countries, but it is not unusual to find all of
the symptoms in the same city. Concomitant with these largely urban
environmentzl problems are those resulting from rural depopulation and
inadequate rural housing and services.

Although various agencies study these problems, the work has tended to
be widely diffused and to lack the orientation necded for effective action.
Part of the reason for this is that different perspectives are obtained
from such varied disciplines as architecture, the social, bio-medical add
natural scicnces, engineering, and urban and regional planning. Especially
in the developingz countriss, these differing perspectives have been further
coloured by usages and standards derived not in‘requently from previous
coionial relations with countrics in other continents.

There is 2 major need for inter-disciplinary appraisals of existing states
of knowledge of the envircnmental aspects of human settlement. One topic
regarded as of the highest priority is the evaluation of the scientific rationa-
le, and the range of application appropriate for standards relating to cons-
truction methods and density of building (with special emphasis on the use
of renewable and non-renewable resources, climate, cultural values,
building and administration costs), water supply, air quality, occupationai
noise levels, geophysical hazards, sanitary and educational services.

A SCOPE contract with UNEP on this topic was signed in January 1975.
Through regional coilaborating institutes in Nigeria, India and Argentina,
building standards ard criteria were obtained from many countries in
Africa, Asia and South America. The information was evziuated in each
institute, followed by an international synthesis (Paris workshop in early
1977). The final report is now in press.

The Project Chairmarn has been :

Professor A. MABOGUNJE,
Departmen: of Geography,
University of Ibadan,

Ibadan, Nigeria

Project 4. ENVIRONMENTAL TOXICOLOGY

One of the main components of the UNEP programme labelled’’Earth-
watch’ concerns the effects of pollutants on man and the biosphere.
Although WHO has given leadership to the assessment of human health
consequences, at present there is no unified conceptual treatment of the
scientific basis for assessing the full range of environmental effects. The
objective of project 4 has been to fill this 8ap, by preparing a monograph
on the principles for the assessment of the effects of noxious agents in the
environment, as a contribution to a scientific system for :

/<ﬁJ —8—
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Developir.g criteria

Setting starndards

Designing monitoring programs
Determining research priorities.

.:suN:-

The resulting monograph is in press.

The Project Chairman is :

Dr. G.C. BUTLER,
National Research Council,
Citawa, Ontario,

Canada

Project 5. SIMULATION MODELING

Simulation models are used in almost every branch of the physical,
biological, sociological and economic sciences. They are particularly useful
in representing complex systems containing many components, elements
and processes.

Simulation modeling of complex erosystems requires interdisciplinary
understanding and cooperation; unfortunately, scientists engaged in such
studies are working in groups that have little contact vsith one another.
The objective of Project 5 has therefore been to promote dialogue amongst
the builders and users of models on the methods of constructing and using
models of environmental systems. A reasonable degree of success has been
achieved and three monographs have been published.

(1) SCOPE 5 : Environmental Impact Assessment. SCOPE 5 was
drafied at a workshop held in 1974, supported by SCOPE, UNEP,
UNESCO and Environment Canada. This monograph has been
widely referenced, and has been translatrd into French anda
Japanese.

(2) Environmental Modeling and Decision Making, the United States
Experience. This book was prepared under the auspices of the US
National Committee for SCOPE, with financial support from the
Holcomb Research Institute, Indianapolis.

(3) Simulation Modeiing of Environmenial Problems (in press)
prepared by an international working group with support from the
Holcomb Research Institute, Indianapolis.

Project 6. ENVIRONMENTAL MONITORING

It is self-evident that any environment program (e.g. for human health,
resource use, agriculture, forestry, weather forecasting) needs the
monitoring process to (a) sample the current state, (b) detect likely changes,
and (c) check on the efficacy of any control actions.
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Monitoring is the process of observing in @ space-time series dosizgned to
give representative samples of the 2nvironment (global, regional, national
or local) so thar the necessary data become availabie for predicting furure
trends in an environment which may be important to man, direcitv or
indirectly. These environmental pictures may be built uip from measuring
five different types of parameters :

(a) levels of important chemicals in air, water, soil, biota (including

man and his food);

(b) physical atiribues of the above media (e.g. solar radiation, soil
texture);

(c) frequency and severity of effects on living things and inanimate
objects czused by (a) or (b) above (e.g. disease, productivity,
mortality, corrosion, depraciation of property values);

(d) inventories refiecting (i) climate change (e.g. area of ice-caps) or (ii)
human impact (e.g. deforestation, desertification, resource usc);

{e) source strengths of trace substances (e.g. from volcanoes, sewage,
etc.)

The first undertaking of SCOPE was the preparation of a monograph on
environmental moritoring (SCOPE 2, 1971), commissioned by the United
Naziions for the 1971 Stockholm Conference on the Human Environment.
This was followed by a second monograph (SCOPE 3, 1973) on the same
subject. In 1975, 2 Monitoring and Assessment Research Centre (MARC)
was established by SCOPE at Chelsea College, London, England, spon-
sored by the UK National Committee for SCOPE, UNEP, the Rockefeller
Foundation and the UK Department of the Environment.

MARC has become an active research institution, and has attracted
scientists from all parts of the world for periods of from one to twelve
months. The publication titles provide an indication of the breadth of the
program. :

The Proiect Co-Chairmen are :

Dr. R.R. MUNN,

Institute for Environmental Studies,
University of Toronto,

Toronrto, Ontario,

Canada

Dr.R.W.J. KEAY,

The Royal Society,

6 Carlton House Terrace,
London, England

Additional information on Marc can be obtained by writing to :

Dr. A. SORS,
MARC,

The Octragon Building,
4594 Fulham Road,
London, England

i
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MARC PUBLICATIONS

Pub’ished

MARC Report N° 1:
- The ozone depletion problem (An
example of harm commitment)

MARC Report N°2:
Vanadium in the environment

MARC Report N° 3 ;
Suggestions for the development of a
hazard evaluation procedure for
potentially toxic chemicals

MARC Report N° 4 :
The relevance and utility of the
peasant farmer’s knowledge in the
management and monitoring of agri-
cultural resources - a Nigerian case
study

MARC Report N° 5;
Monitoring tropical forests : a review
with special reference to Africa

In Preparation

Air quality

Atmospheric halocarbon concentra-
tions from denitrification processes
on land surfaces

Satcllite remote sensing for environ-
mental monitoring programs

Species transported by man - a different
kind of peliution

The role of environmental monitoring
in the ecological management of
wildlife conservation areas

Regional monitoring needs : Spain
Regional monitoring needs : Nigeria

Environmental monitoring and
assessme:it : the institutional structu-
res in some West African countries

The dose commitment concepi in rela-
tion to the environmen:al control of
stable compounds

Assessment of dose commitments from
an atmospheric point source

Air concentrazion and deposition rate
from uniform arsa sources

The dose commitment concept applied
to enviroumental monitoring and
assessment

Cadmium and zinc : a study of their
transport and relationship in the
environment

Heterogeneity with special reference to
lead in relation to the dose commit-
ment cencept

Suggestions for the global monitoring
of hezvy mertals in the freshwater
environment

Regional application of the dose com-
mitment concept - suggestions for
management of mercury in a river
system

Historical monitoring for heavy
metals in biological material

Restrospective trend analysis of the
content of U.K. air particulate
material; 1957 - 1974.

These MARC Publications are available from :
The Monitoring and Assessment Research Centre (MARC)

Chelseca College

The Octagon Building
459 A Fulham Road
LONDON SW 10 0QX
U.K.



Project 7. COMMUNICATION OF ENVIRONMENTAL INFORMATION
AND SOCIETAL ASSESSMENT AND RESPONSE

Scientific information, which ultimately finds its way into the domain of
public awareness and action, often arrives there in an irregular fashion
with unpredictable consequences. Threats to human health and well-being
as reported by scientists can sometimes lead to reactions bordering on panic
for reasons which are inadequately understood. There is clearly a need for
investigation of the communication and use of scientific information on
environmental risks, the nature of individual and societal responses, and of
the factors that may affect both. The key policy issues which arise may

also be analysed in terms of the consequences of particular choices of
action.

The objective of Project 7 is :

1. to prepare reviews identifving the current knowledge of the commu-
nication of environmental information and the assessment and
response of society as a guide to scientists and decision-makers on
the use of information;

2. to analyse the related policy and legal issues to provide a basis for
the formulation of recommendations to national governments,
international agencies and non-governmental organizations.

A first review, *’Risk Assessment of Environmental Hazard"’, is in press
as SCOPE 8 (1977). This report provided a basis for a major **international
working seminar on environmental risk assessment in an international
context’’, held in Hungary in,June 1977. The proceedings are to be
publishzd.

The Project Chairman is :
Professor Ian BURTON,
Institute for Environmental Studies,
University of Toronto,
Toronto, Ontario,
Canada
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SYNOPSTIS

In recent decades, the rate of construction of large engincering works - as
well as the scale of their impact - has accelerated markedly. Major engineering
works - cuch as river basin projects and new communication routes - arc Ffavoured
instruments of development, and can result in considerable economic and social bene-
fit to the peoples of the countries concerned. However, the anticipated levels of
benefits of particular engineering schemes have sometimes proven illusory, in part
because 1he envirownental and social costs attendant with any such scheme were
either ignored or not anticipated.

Substantial efforts have in consequence been directed in recent years to
recording the side-effects of particular engineering schemes. The perspectives that
are generally brought to bear in management evaluations have also been broadened,
cad some quite sophisticated techniques of evaluaticn have been developed. There
has been more genzral appreciation of the complexity of the conflicts which are
implicit in most development actions which affect the quality of the enviromment
and the use of natural resources. The importance of different time frames of
concern and reference has become widely acknowledged.

In spite of the progress made in these fields, there remain severe wealnesses
in present lechniqucs for assescment and prediction of the effects of enginecering
works. While the primary effects of an engineering scheme can usually e predicted
with an acceptable degree of probability, the secondary and tertiary effects vemain
obscure ard subtle. These effects may, however, affect society more prcfoundly than
the primary effects. A major need therefore is to improve current methods of
evaluation, so that the planning process may become more sensitive to sceial and
environmental issues and more responsive to community concerns tharn is possible with
conventional cost-benefit analyses. In particular, evaluation of the likely conse-
quences of a given scheme should deal not only with costs and benefits that can be
quantified precisely in monetary terms, but with a full range of other imp:cts, such
as health, amenity and safety from hazards.

Improvement of decision-making on the econstruction and design of large
engineering works calls for better understanding of the decision-maling process
itself, and of the various interest groups involved in this process. In addition,
there is need to develop and appiy improved operational procedures ¢ impact assess-
ment. The quality and quantity of available ecological data rhould also he inereased,
and better use made of these data. It is here that the MAB Frogranme has a role to
play and a function to fulfil.

) One of the fourtecn international themes of the Programme - MAB Project 10 -
is specifically addressed to study .of the effects on man and his environment of major
engineering schemes. MAB Project 10 s an "integrative" project which is concerned
with an i{rpact of major importance in many paris of the world, an impact which has
magjor reperveussions on hoth the natwral enviromment and hanan populations over very
extensive arcas. Tt provides a focal roint within the Frogramme for discussion on
the types of assesament and prediction approaches that can he applicd to study of
the social and envirvonmental effects of major land development schemes. Progject 10
28 not eoncernad with operational procedurcs and adminisivative frameworks for
envivonmental Tmpact asscssment.. Tt does, however, provide a focus Jor viewing
relevant: MAL reseaveh on changing man-enviromment velaldons within the broader
context of formaliszed assessment procedures and of the iucreasing use of environ-
mental irpact statements as an integral part of the evaluation of" proposed develop-
ment projcets.

The main objeetive of MAB Project 10 is to contrilute to the hody of methods,
eriteria and knowledge that 1o currently demanded by many development agencics in
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the field of pre- and post-construction evaluation of engineering works, and other
welated land developments. The actual implementation of MAB research on the environ-
mental. effects of engineering works should, however, be centred on the various
geographic projects of MAB. Within these projects analysis should be made of the
effects of engineering works and other types of human activity on the envirowment
and on man, considered as an adaptive and biological entity as well as an economic,
soctal and cultural being.

There is, in brief, a need to launch integrated, co-operative studies which
bave economic, soctal, cultural, biological and physical dimensions. Two particu-
lar approaches are recommended. Firstly, MAB National Committees might usefully
explore the possibilities of undertaking post-audit assessment - or hindsight
evaluation - of one or more major engineering works, the construction of which was
eompleted some years ago. Secondly, efforts should be made to promote in-depth
monitoring and asszssment of the effects on the natural environment and on human
populations of particular engineering works. This might usefully be approached
through concentrating a long-term integrated research effort on a discrete develop-
ment land unit in wtich a major engineering scheme is envisaged.

At the same time as new research is undertaken for improving current
evaluative techniques, better use should be made of existing information. Case
studies should be documented on a regional basis, and guidance material on environ-
mental impact assessment should be prepaved for use by planners and resource
managers.
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Dr. Gilbert F. White, Chairman of the Environmental Studies Board
of the Commission on Natural Resources within the National Research
Council has asked me to represent the Board in these hearings. The
ESB 1is concerned with the foundations upon which assertions can or
cannot be made as to prospective changes in natural systems as a re-
pult of human perturbations. The Environmental Impact Statement man-
dated by NEPA has generated a requirement for exhaustive information
about the structure and functions of ecosystems. In my view, the EIS
has been a prncedural success, but a substantive failure.

The success 1s characterized by the opening up of the decision-
making process, the provision of information to all participants and
affected parties, and the insistence on a consideration of diverse
lmpacts and, reasonable alternatives. The EIS has drastically changed
the ways of bureaucracy for the better. This is true despite some
misuse of the law to delay decisions and the sheer volume of some EISs
that is an impediment to their usefulness,

The failure is characterized by the lack of content. I have
ddentified ten specific problems with EISs today; there are undoubt-
edly more.

1) There is little baseline information. We have no '"national
ecological survey" analagous to the geological survey or soils survey.

2) Organisms are counted and species are discussed but rarely
are habitats or ecosystems described.

3) A predictive capability is lacking in ecology so that the
consequences to the environment from alternative actions cannot be
forecast.

4) Models are inadequate for long time spans or for large areas.

5) Monitoring information lacks continuity and certainty. Good
statistical design is not practiced.

6) There is no retrospective evaluation of projects and their
ecolopical consequences in order to check the validity of whatever
predictions are attempted.

7) EISs constitute a "grey literature" of unreviewed and un-
validat>d science that may be erroncous and incomplete (Schindler,
Science, 7 May 1976) and is given unwarranted credibility.

8) The statements are often Inconsistent with one another and
are noncomparable as to format.

9) They are often prepared by second-rate scientists who are
attracted into the field by funds available for EIS preparation but
who would not be competitive for research grants or contracts.



10) ‘There is little permanent scientific gain in the preparation
of these statements and large sums are diverted from research.

These deficiencies diminish the credibility of decisions that are
supposed to be based on the EISs and lead to continued controversy
about the environmental values that are at stake.

What should and can we do to increase the scientific basis of
environmental management? First and simply, we have to get on with
long~range research on ecosystems, biodchemical cycles (such as carbon,
nitrogen, sulfur, phosphorous), and the work that is needed to estab-
lish principles of ecology; we have to have a commitment by government,
Should that be through a special legislative mandate of some sort to
the Environmental Protection Agency?

EPA has quite properly useu the recearch support that it has had
for regulatory decision making; that is its business. It does not have
the responsibility for pushing back the frontiers of knowledge in
environmental science. The reorganization plan that created EPA trans-
ferred a mandate (of NEPA) for ecological research from CEQ into the
new agency. CEQ was not an operating agency and it was thought that
that function would better be discharged by EPA. EPA has not been able
to secure funding and has not sought to implement that specific activ-
ity, which was at least one place in law where the Congress clearly
said, "We want to do more ecological research."

This research should be separated from the necessary scientific
activity that supports regulation. In part, this is so because of the
"fire fighting" that goesc on constantly in these mission-oriented ac-
tivities. Researchers complain about fire fighting, but in my mind,
they really love it. Fire fighting increases the apparent importance
of their jobs. "I was called off to work on Kepone; I was called off
to help with the such and such bill." And, it is a handy excuse for
not accomplishing the research that they were assigned in the first
place. . -

My final suggestion comes from the recognition that, in a peculiar
way, the academic and other non-government scientists have not been
adequately involved in this governmental, regulatory mission that re-
quires new ecological information., There have been tight time tables,
a confusion of agencies, an absence of focus and coordination in the
federal government. It is difficult to find out where to send unsolic~
ited research proposals. Funding has been closely attached to missions
rather than to this kind of research. We have had little environmental
science leadership in government to look to. So, in a sense, there has
been & detachment and disinterest in the academic community; there were
other things to do and there were other attractive colors to paint pro-
posals than the green of EPA.

I think that we have to work hard on both sides to build close
contscts between the sclentific community and the CFQ and the EPA. They

o



are relatively new on the scene, and do not have the history of close
association that the defense department oxr NIH has had with the science
and engineering community. We need to look at the good things that
happened to build up that useful closeness; e.g., research and training
linked together in grants, block grants to support centers of excel-
lence, more involvement of the scientific community in agency planning,
and peer review. These are self-serving statements for science but

we just have to keep making the case for more ecological research
dollars as forthrightly and as clearly as we possibly can. Better
management of the environment and natural resources depends on greater
understanding of ecosystems and that can come only through competent
scientists adequately supported in fundamental research.
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The present paper is based on the pu:miu that the
analysis of environmental impacts requires both abjec-
tive and subjective judgements atalmost every st e, and
that if these two types of judeements are confused in the
mind of the analyst, or in his final product. then the
effectiveness—and even the credibility- of his work
will be seriously compromised. In order to aid the
analyst in these distinetions, the present paper will
discuss the types of objective and subjective judge-
ments that must be made at cach of the steps taken in
arriving at the final analysis.

For the purposes of this paper, ubjective judecments
are those which involve or use facts that are observable
or verifiable--especially by scientific methods - and
\\‘hich do not depend on personal reflections, feelings,

roprejudices. This does not suggest that know-
lL‘d:!L.lNL persons will always make the sanre objective
judgements.  There is much disagreement among
scientists and other scholars on important points of
theory and interpretation of verifiable data.  Thus
objective judgements may indeed be diferent and still
be objective. In these cases, however lhcnc is adanger
ol subjective considerations \llppmy as will be
discussed later.

On the other hand, subjective judgements are those
which are made on the basis of values, feclings, and
beliefs.  They generally vary widely from person to

person, group o group, institution to institution, and
socicly lo society.,  Subjective judpements can be
changed, but this requires a change in the underlying
values of the party that is making the judgement;
objective judgements. conversely, can be changed by
the simple introduction of new objective data or
acceptable interpretations.  With respecet to environ-
mental impacts, the objective judgement deseribes the
impact (fer example, the number of {ish that would be
killed under certain circumstances) whereas subjective
judgements are made with respeet to how people feel
about that fact® (for example, one citizen miay not
care at all while another, who enjoys fishing, may be
extremely upset),

In an eflort to help scientists and analysts 1o avoid
this outcome, this paper will discuss some of the
objective and subjective judgements thet must be
made in the following major steps of predicting,
analyzing, and judging, environmental impacts:

Identifying Major Activities

Sclecting Environmental Components

Sclecting Types of Impuets

Assessing the Possibilities andor
Occurrences

Determining the Degree of the Impacts

Determining the Time-franie of Impacts

Probubilities of

Designating Impacts  as Positive, Neutral, or
Negative
Determining Trade-ofls  among  Activities  and
Impacts,

Sclecting Enviconmental Canponents

The selection of those components of the en siron-
ment that will be considered in the impaet an: iysis i
critical. These choives will determine the boundiries
of coneern about i activity and thus to a farge degree
determine the very nature of the problems any
potential solutions, There is essentially an inlinite st
of objectively  determinable  environmental  com-
ponents and ways of delining relationships among
them.  Onee again, the thoroughly objective analyst
will have a never-ending task of' li sting the components
that could be considered in the analysis,  Subjective
Judgements must be introduced in such o manner th: i
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only ‘important® components and relationships are
singled out for detailed analysis, "The dezision must
also he made on how “environment® is to be delined:
for example, whether it will include social as well as
natural components and relationships,

The concept of *importance’ implies a set of value-
judgements that must be made relative to something,
and that are made by a person or group holding those
valucs.  Whose values are to be used in sctting these
criteria for selection- the local conservation group, the
multinational corporation, the tourist industry, the
government, or some other interested or disinterested
parties?  The list of “important’ components will vary
from group to group, and the reasons for listing the
same components imay also vary (thus a species of fish
may be listed by commercial fishermen and by conser-
vationists for widely opposing reasons).

The analyst must somichow decide whose values hic
will accept for purposes of decidine which environ-
mental components to consider, and whose he will
reject. He should eaplicitly specily whatever criteria he
chooses in making these eritical choices-—whether they
are based on social, political, or ccological. grounds or
on his own personal o institutional biases. When once
this has been done. his analysis is no longer an *objec-
tive analysis® but an analysis in which objective deter-
minations are made within the contest of subjectively-
chosen paramcters,  Thus even one of the most
‘scientific’ of all the steps—-selecting environmental
components-—is ultimately hased more on values than
on science, if one is o have a manageable list lor
analysis. When once these selections have been made,
the carlier relutionship  becomes  the  following:

(Activities)i -+ X (By-products), — Impacts on
m n

Y (Environmental Componcnts),.

"

™~

Selecting Tvpes of Inipacts

For any given component of the environment that
is aflected by some activity or by-product, there are a
wide variety of types of impacts that could be con-
sidered. For example, il a cerizin species of plant or
aninid is affected, then is the impaet Tisted only il the
species is eradicated, or i its numbers are reduced
below a certain level (what Jevel?y, or il its peneral
health or well-being is illected (how much?), or il the
impact on the species ereates another set of impacts on
other species or on biological, peologacal, chemical, or
social, processes  and so on?

The identitication of the types of impacts  such as
extinction, mortality, morbidity, and instability  for
sy component, isin objective process. But here again
the analyst is overwhehned with the theoretical length
of such a list, as was the case in the previeus steps, In
addition there is a new and profound difliculty  the
state of scientific understanding is very poor with

respect to the types of impacts that are possible, and to
their ramitications on related parts of the environment,
This situation has not improved at all markedly since
a group of prestigious scientists on the National
Science Board (1971) reported the following o the
President of the United States as their “principal
conclusion®:

‘Environmental science, todity, is unable o maeh the
needs of socicty for definitive inforniation, predictive
capability, and the analysis of covironmental systems as
systemis, Because existing data and current theoretical
models are inadequite, eovitonmental scivnee remains
unible in virtually all arcas ol application to otler more
than qualitative interpretations or suggestions ol environ-
mental change that may oceur in response to specitic
actions,”

The neeessity of reducing the list of impacis 10 those
of “importance’. coupled with the limitmions of the
scientific community to provide guidance on the impli-
cations of many impacts, forces the analyst o make
innumuerable subjective judgements,  When objective
facts are lacking, he must rely on the only things
available - values, feelings, beliefs, and prejudices, It
is uscless to debate whether he should do this, for he has
no choice it he is to procced with what infermation
he does have wnd make decisions on how to allocate
resources to supplement his information in carefully
sclected arcas.  There is, however, an important
question of whose values and biases he adopts for
purposes of this selection process, and haw explicit he
is about these choices in his report. The iasue is not
whether he makes subjective judeements but the
degree to which he recognizes when he is domg it, his
basis for doing it, and his respensibility to make these
explicit in his analysis,

The principal subjective judgements that must be
made are with respeet to the following: What types of
damage or enhancement of cach specifie environmental
component will be noted (for example, the spectrum
from extinction to inconvenience, or from irreversible
process Lo sell~correcting perturbation): how much
damage or enhancement o cuch specilic component
will be censidered “important” cnough to require a full
analysis (for example, the extinction ol tunas versus
Perepeine Faleons, or the general reduction in health off
ity vesss that of o seal colony, or a few per cent
searly change in local precipitation versus a0 few
deprees steady-state change in global temperature):
and finally, and very profoundly, what types of second-,
third-, and fourth-order eflects of the prineey impact
wWill be considered and how much creative energy will
be devoted toidentifving these, The following evample
illustrates this last point: one activity of o new plant
in gt community might be to create new jobs which
could Bave o priniry™ impact of changing the material
standard of living in the community; this mipht then
resuttin a change in the dominant life-styles, which in
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turn could result in an influx of dilferent types of
people, thus creating changes in ethnic and religious
groupings which could then begin changes in the
cultural fubric of the community-- and so on.

The compilation and analysis of the objective data
that exist on impacts, and the application of the types
of subjective judgements discussed above, combine
with the previous steps o produce the folfowing
relationship:

X (Activities); 4 X (By-products), - ¥ (Impacts)
n m (4]

2 (Environmental Components)
r
This relationship is uscful in illustrating  how

complex the analysis is, especially if the summation
totals—n, m, o, and p —are very large. The only way
that they can be kept small is by 1aaking numerous
subjective judgements, using such criteria as *major” or
‘important’.If an analysis that is not absolutely
comprehensive in its coverage of a complex environ-
mental *problem’ claims to be objective, then it is
probably cither being  misrepresented wilfully or
unknowingly or clse the analyst is so in tune with the
values, mores, and preferences, of the recipients of the
analysis, that both writer and reader share and
accept the same implicit subjective constraints on what
is to be analvzed objectively. Such a state of harmony
is rare among concerned piirties who serutinize anilyses
of most environmental issucs.

SUMMARY

Analyses of environmental impicts, and descriptions
of methodologies for conducting them, have not always
been  explicitly  cognizant of the subjective vitlue-
Judgemenis that must be made in the process of collect-
ing, refining, assessing, and  presenting,  objective
scientific information,  This paper has outlined the
types of objective and suhjective judgements that are
made in cach of the tollowing major steps of the
analysis: identifying major activities: selecting environ-
mental components; selecting types of impucts; assess-
ing the possibilities and; or probabilitics ol occurrences:

determining the degree of the impacts; determining the
time-frame of impacts; designating impacts as positive,
neutral, or negative; and  determining  trade-olls
among activitics and impacts.

The subjective judgements that must be made are
basced on values, feelings, beliels, and prejudices, and
arc Tunctions of the personal, institutional, profes-
sional, and socictal, contexts of the analyst, I great
are is not taken in making these judgements, and in
making very explicit the value-framework used. the
cficctiveness and credibility of the analyst may be
sharply reduzed. There is also the danger that society
and its decision-makers will be presented with an
analysis having so muny built-in biases that the
Iegitimate role of the decision-makers in assessing the
analysis and then making important value trade-ofis
is scriously compromiscd. This paper has attempted to
make the naturc of the process of analysis explicit with
respeet 1o the introduction and treatment of values, so
that these problems can be understood and. itis hoped,
properly managed by both scientists and decision-
makers,
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A framework is presented for defining the environmental impact of a project on an ecosystem. An 8-step decision
tree is introduced which Ieads to operational delinitions of unacceptable and acceptable impacts. Within this
framework, two rolcs ecologists play in the ficld of environmental impact assessment are considered: (1) To supply
scicntifically sound and objective predictions of the potentiai impact of a project on an ccosystem, and (2) to
reach conclusions, based on his own value system, concerning the acceptability of the predicted impact.

I. INTRODUCTION

In the wake of public awarcness and concern about
*“ecology’ during the late 1960's, a number of laws,
such as the National Environmental Policy Act! of
1969 (NEPA), were enacted. While the effects of
such law: involve scientists and laymen from a
variety of professions, certain specific consequences
are of particular interest to professional ccologists
as individuals and to the ecological profession as a
whole. In particular, a demand has been created
for a substantial number of ccologists to collect
and analyze data, to write Environmental Reports
and Environmental Impact Statements, and to
participate in adjudicatory proceedings as “expert
witnesses.”2:? Such ccologists cannot help but
become acutely aware. of the limitations in the
“state of the ari™ of impuct assessment and of the
role of value judgments when they are asked to
play substantive roles in a decision-miking process
which stands at the controversial interface between
industrial or cconomic progress and environmental
protection. The validity of the *‘environmental
predicament™ delincated by Bella ¢r al® is rein-
forced with cach new impact assessment:

Man’s ability to modify the eovironment will increase faster

than his ability to foresce the etfects of his activitics . . . (or)
to anticipate his changing environmental needs.

1 Rescarch sponsored by the U.S. Encergy Rescarch and
Devetopment Administration under conteact with the Union
Carbide Corporation, Publication No. 819, Environmental
Sciences Division, Oak Ridge National Laboratory,
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As a framcwork for discussing some problems
faced by an ccologist in the field of environmental
impact assessment, we will consider the following
four topics: (1) conceptual criteria for d.fining
environmental impact; (2) gradients associated with
assassing cnvironmental impacts; (3) derivation of
a scalar index summarizing the total environmental
loss or gain associated with a project; and (4) a
decision trec leading to operational definitions of
unacceptable and acceptable impacts on an cco-
system. Within this framework, which we fecl
reflects the way the present environmental impact
assessment system operates, two roles that ecolo-
gists play are discussed.

To some extent, the concepts presented are the
result of the authors’ invoalvement with the process
of impuct assessment. Our perspective is based
largely on assessments, carried out for the Nuclear
Regulatory Commission as required by NEPA, of
the environmiental impact of nuclear power plants.
Three caveats are in order. First, the impact
assessment  process  differs somewhat for other
regulatory agencies, such as the U.S. Environ-
mental Protection Agencey, where there is a greater
relative reliance on regulatory criteria than on
benefit-cost or benefit-risk analyses. Second, the
mathematical formalism developed in this paper is
intended to facilitate communication of our ideas
more concisely and precisely than is possible with
prose alone; it is not intended to be of practical
value in obtaining numerical answers.  Third,
numerical limits for environmental impacts based
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on, for example, number of fish killed, percentage
reduction in o fish population, or decrease in
species diversity indices, are neither proffered nor
discussed.

The ideas developed in this paper are based on
the conceptual framework originally presented in
Christensen e al* Since that paper our thinking
has been stimulated and has evolved in response to
discussions with colleagues and to other papers
presented at the Workshop on the Biological
Significance of Environmental Impacts held at Ann
Arbor, Michigan, June 4-06, 1975.

II. CRITERIA FOR DEFINING
ENVIRONMENTAL IMPACT

A clear undcerstanding of what is mecant by the
term “impact” is fundamental to the assessment of
a project. Idcally, both the definition and the
assessment of impact should be at the ccosystem
level, and they should involve all of the structural
and functional parameters important in characteriz-
ing the ecosystem. The impracticability of this
approach can be ignored to an extent in con-
ceptually defining impact.

An ecosystem can be represented as an N-
dimensional space in terms of N state variables
which define the state of the ecosystem potentially
affected by the proposed project. These variables
would represent structural or functional biological
parameters (e.g.. numbers of individuals of cach of
many species, or biomass of each trophic level), and
physical and chemical parameters (c.g., hydrogen
sulfide concentration). The N state variables with-
out the project. cach a function of time (1), can be
denoted as xy(r), x5(f), . . ., xx(f). x(r) then can be
defined as the vector denoting the state of the
ecosystem at a fixed point in time without the
project. We can also define a similar vector to
represent the state of the ccosystem, but this time
with the project. The state variables in this case now
can be denoted py(r). ¥y(f), ..., ya(r), and they
define a vector y(r) at any fixed point in time.

It is now possible to provide definitions for no
impact, for a reversible impact, and for an ir-
reversible impaet using the above characterization
of an ccosystem as a point in an N-dimensional
space.

a. No Impact

¥(r) = x(t) = 0() £ 8(1), ¢ > C (1)

W. VAN WINKLE, S. W. CHRISTENSEN AND J. S. MATTICE 1

where C is the starting time of construction of the
project and & is a vector of deviations from zero to
be discussed later. Alternatively,

T
£2£M0—ﬂmm=018 (1b)

In words, the project is forecasted to have no
impact on the ccosystem if, at all times after start of
construction, the diflerence between the predicted
state of the ccosystem with and without the project
is close to zero. '

b. Reversible Impact
y() = x(t) =0(t) £ 8(t),t > D + ¢ (2a)

where D + t specifics a time interval (z) after the
project is decommissioned at time D. Alternatively,

T
m1jmo—“mm=ois
T-o

D+e

(2b)

In words, the project is forecasted to have a
reversible impact on the ecosystem if, at all times
starting from some fixed time after the project is
decommissioned, the difference between the pre-
dicted state of the ecosystem with and without the
project is close to zero.

c. Irreversible Impact
Failure to satisfy Eq. (2a) or (2b). In words, the

project is forecasted to have an irreversible impact
on the ccosystem if, at all times starting from some
fixed time after the project is decommissioned,
the difference between the predicted state of the
ecosystem with and without the project is not close
to zero. :

III. GRADIENTS ASSOCIATED WITH
ASSESSING ENVIRONMENTAL
IMPACTS

The above definitions have been couched in ierms
of the total ecosystem, although it is doubtful if an
analysis of this type could be made on an ccosystem
larger than that of Teal,® who studied a spring
approximately 3m? in surface arca. Since impacted
or potentially impacted ccosystems are generally
very much larger than Teal's, some compromise
must be made,

In determining what compromises arc needed, it

e com . P o e
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is helpful to recognize certain gradients of difficulty
in the process of assessing impacts, as illustrated in
Figure 1 and discussed by Christensen er al.®
Although the direct impact of a power plant on an
ecosystem will be manifested as short-term, near-
ficld eflects on individuals of many species, impact

assessment at the individual level alone is not
~adequate. Even estimates of annual percentage
mortality suffered by a population would be of
limited value (except at the extremes), unless these
estimates were related to the potential, longer-term
impact on the population. A logical way to analyze
an impact, then, is to begin at (e left-hand side of
the gradients for time, spacc, and level of biological
organization (Figure 1), where the impact will be
most amenable to prediction via the quantitative
application of luboratory and ficld studies, and to
proceed as far to the right as data, time and money
will allow. However, because only limited infor-
mation js available concerning community and
ccosystem cffects in field situations, the population
level will commonly be the focus of an assessment.
The winter flounder population in the vicinity of
Millstone Point, Connecticut? and the striped bass
populations which spawn in the Chesapeake and
Delawiare Canal®-'® and in the Hudson River't-'e
arc examples of populations which have been the
:ubjcct of impact assessments at the population
evel.

IV. DERIVATION OF A SCALAR INDEX
SUMMARIZING THE TOTAL LOSS5 OR
GAIN IN VALUE OF THE ECOSYSTEM

The term “significance™ is frequently used in
impact assessment, However, as discussed in a
previous paper® the term is commonly used without
clear definition. One common tendency is to con-
clude that an impact is acceptable because it will
not have a “significant™ adverse impact, while in
fact the conclusion is unconsciously predicated on
the benefits of the project. In reality, society may
judge that a project is acceptable in spite of its
having an impact that many people would consider
“significant.” We feel that for clarifying the p-ocess
of impact assessment and the roles of ecologists, an
operational definition of the terms “‘acceptable™
and “unacceptable™ (see below), divorced from u
consideration of “significance™, is most uscful. In
our opinion, to clum an impact is acceptable or
unaceeptable requires a value judgment. An cco-
system cannot make value judgments and cannot
tetl us when an unaceeptable impact has taken
place. Thus, a vitlue judgment must be made about
what constitutes an unacceptable impact and whot
to do abnhut it.

To clarify this problem, we propose i veetor of
weighting functions, w. Each clement of the veetor,
w;, converts predicted changes in ccosystem sta
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variable ‘", ( ic., TILn;J‘ Dy (1) = xy(0))ddr ) to
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common units of value (c.g., enerey'? or dollars)
lost or gained. Thus, the total preaicted change in
the value of the ccosystem (3) may be caleulated by
summing the products of the predicted change in
ccosystem state variable ** times its corresponding

(a1l

weighting function over all *'s”, i.c.,

T
V= wT* lim f [y(f) — x(0)]dlr 3)
T o)
where

w!" = transpose of the vector of weighting
functions.

A negative valuc of ¥ indicates an overall loss in
value of the ecosystem, while a positive value of V
indicates an overall gain in value of the ecosystem.
Shugart!® discusses similar “suitability” indices for
tlie ecological evaluation of alternative imple-
mentations of a project.

The above formulation does not tal: into con-
sideration the fact that environmental impact
assessments commonly involve more than two
parties (e.g., applicant, regulatory agency, and
intervenors). The very presence of intervenors on
environmental issues indicates that the parties are
not in agreement on the predictions of changes
that may occur in the ccosystem, on the values to
be assigned to the predicted changes in the eco-
system, on the benefits of the project, or all three.
However, Eq. (3) is casily modified to reflect that
both the vector of predicted changes in the eco-
system state variables and the vector of weighting
functions may differ among the parties by letting
the subscript “i"" denote party *i”". Then, Eq. (3)
may be rewritten as:

T
V= wmiim [ {y () - x(n)de @)
T-w C

Three points merit discussion. First, all the
weighting functions are assumed to be scalar-valued
with a common range, c.g., encrgy'? or dollars.
Thus, 17 is a scalar which summarizes in a single
number the total loss or gain in the cnergy or
dollar value of the ccosystem due to the cnviron-
mental impact of the project from the viewpoint of
party **i". This procedure does not permit straight-
forward treatment of considerations that are
diflicult to assign a strict energy or monetary value,
such as aesthetics and a belief in the value of pre-

serving and conscrving the natural environment,
Sccond, the value of cach of the V)’s from Eq. (4)
would be that cstimated at a particular time,
namely, the time of the public forum or adversary
licensing hearing for the project in question. At a
later time it is not unrcaso..able to expect that the
predicted impacts and'or the weighting functions
for onc or more of the partics may change.!?-2
However, in terms of hearings and the decision-
making process, what is relevant is the current
position of each party. Third, as indicated by the
formulation of Eqs. (1) to (4), it is the deviation
between the state of the ecosystem with and without
the project which is of primary concern in assessing
the environmental impact. This approach necessi-
tates establishment of a reference point without
the project for comparison at each time (¢) follow-
ing initiation of the impact. The problem involved
with this procedure and the subsequent ramifi-
cations for impact analysis are considered in detail
by Christensen et al.®

V. A DECISION TREE PROVIDING
OPERATIONAL DFFINITIONS OF
ACCEPTABLE AND UNACCEPTABLE
IMPACTS ON AN ECOSYSTEM

Operational definitions of acceptable and un-
acceptable with regard to a given environmental
impact can be given by means of a decision tree
(Figure 2). In this decision tree answers to questions
lead one dichotomously through a series of de-
cisions, ultimately leading to acceptance or rejection
of the project. A project which is rcjected, or one
which is not accepted without an alternative design
or mode of operation, can be said to have an
unacceptable impact on the environment.

A brief discussion of each of the decision points
will lead to a clarification of the range of issues
involved in attempting to determine the accept-
ability of an impact. The ordering of the decision
points in Figure 2 may not correspond to the order
in which they are considered in any given assess-
ment. In particular, Decision Point 4 (dcaling with
environmental legal standards and regulatory cri-
teria) might be considered first. A similar, although
lessspecific, decision framework has beenproposcd by
Gros er al.2? involving a systems analysis approach
tonuclear facilitysiting. Our decision tree reflects our
perception of the methodology of environmental
impact assessnient, i.c., the way the system appears
to opcrate.

Y



http:eneri'.yl

ECOLOGISTS AND IMPACT ASSESSMENT 251

FIGURE 2 Dccision-tree for determining the accept.
ability of a project with respect to its impact on an ccosystem.
The dashed box indicates the region where the project may
be rejected for lack of a suitable alternative. The hcavy
arrow leaving the dashed box shows the point at which the
project is assured of eventual environmental acceptability
(although further changes may still be nceded) (modified
from Ref. 5).

1) Is there an impact ? This is defined by Eq. (1).
Value judgments are involved, since a decision is
required as to the magnitude of the deviation )
which would still be considered to satisfy the
equation.

2) Is the impact of the project on the ccosystem
beneficial? This decision point reflects that the
decision process dilfers for beneficial as opposed to
adverse impacts. A predicted beneficial impact
would be indicated by a positive number for V,in
Eq. (4) for all or most of the parties.

3) Is the benefit of the total project greater than
the cost of the impact on the ecosystem? This
comparison involves both quantitative (c.g., cnerpy
and dollars) and qualitative (e.g., preservation and
conscrvation cthnic) considerations.

4) Docs the project satisfy environmental legal
standards and regulatory criterin? Relevant laws,
such as NEPA' and the Federal Water Pollution
Control Act Amendments of 1972,2* contain quali-
tative or quantitative goals relating to maintaining
or enhancing environmental quality, consistent with
other national priorities. Decision Point 4 re-
cognizes these standards and criteria and must at
least be considered even if it is judged that there is
8o impact (Decision Point 1) or that the impact is

beneficial (Decision Point 2). As our knowledge of
the effects of impacts on an ecosystem improves, we
can expect to sce this increased knowledge re-
flected (albeit with an unfortunate lag-time) in
more realistic cnvironmental legal standards and
regulatory critcria.

5) Is an alternative to the project available? At
this decision point, if reached, lack of alternatives
fesults in project rejection. Selection of alternatives
recycles project consideration through the decision
tree starting with Decision Point |.

6) Is the present design (including mode of
operation) cost-cflectively optimal with respect to
minimizing the damage to or enhancing the value
of the ccosystem? This decision point reflects the
fact that therc is a potential value (measured in
energy, dollars, or qualitatively) in minimizing
adverse cflects or enhancing the environment even
though an impact may be acceptable otherwise,
Most udjudicatory proceedings appear to focus
on this decision point. In the case of projects which
have already been constructed but which have not
yet received all the necessary licenses and permits,'s
the decision-making process will commonly focus
on Deccision Point 6.

7) Decision Point 7 is included to clarify that
only the impacts of the project on the ccosystem
have been considered up to this point. Other
impacts (c.g., socioeconomic impacts or costs and
safety) nced to be considered, and a final benefit-
cost comparison (including the costs of these other
impacts) needs to be made.

The above decision tree suggests criteria to
apply in assessing environmental impacts and in
making management decisions. However, we do
not mean to imply that these criteria can be for-
mally invoked in the decision-making process. It is
essential to note that value judgments [e.g., the
vector of deviations (8) in Eqgs. (1) and (2) and the
vector of weighting functions (w) in Eqs. (3) und
(O] are involved in a number of the steps of the
decision making process (Figure 2). Such value
Judgments on the part of professionals in various
disciplines will always be a necessity in the ficld of
impact assessment, regardless of advances in the
“state of the art™ of ecosystem analysis,

In particular, value judgments are involved at
Decision Points 3 and 6. It is at these decision
points that the following matters are generally
considered: (a) reversible [sce Bq. (2)] versus ir-
reversible adverse impacts; (h) regional versus
project-by-project impact assessment;* (¢) main-

A
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tenance of cnvironmental diversity and futurc
options;** and (d) decision making in the face of
uncertainty and a shifting time-perspective of
valucs.l9,20.24.29

VI. TWO ROLES FOR 1:COLOGISTS

The ideas developed in the preceding sections
provide a framework within which to discuss two
roles ccologists (and scientists in general) play in
the fiecld of environmental impact assessment.
Aucrbach?®® implied similar dual roles for ccol-
ogists, while Hollander®? discussed similar roles
(rescarcher and citizen-professional) for scientists in
general,

First, ccologists have a rcsponsibility to supply
scientificallv sound and objective predictions of the
potential impact of a project on an ccosystem, i.c.,
a vector of predicted changes in the ccosystem state
variables for Eq. (4). Better fulfilling this roi¢
requires both basic and applied research directed at
better understanding and forecusting the dynamics
of entire ecosystems and the important components
of ecosystems.

Since it is not practical to make predictions of the
impact for cach ccosystem state variable, the pro-
fessional ccologist, given constraints of cost, time
and uncertainty, bears a responsibility in selecting
the temporal scale, the spatial-scale, and the level
of biological orzanization (sce Figure 1) to be used
in assessing the environmental impact of the
project.2*28  For ecxample, the ccologist may
proceed by carrying out a detailed assessment of the
potential impact for several representative and
important species (RIS)*? or for groupings of
species that are important in the functioning of the
ccosystem.®%3! Since the assessment of environ-
mental impact involves forccasting effects, the
ccologist has an obligation to predict cffects
quantitatively (at least with respect to direction and

order of magnitude) by means of past experience,

simulation models, and or his intuition and
judgment as a professional ecologist. As Shugart!®
pointed out, a valuable side-effect of variable
quantification is that controversics tend to become
less emotional.

It this tirst role, the ccologist must be wary that
regulatory bodies do not transform ccological
concepts and methods into rigid procedures.? The
establishment of standard procedures and require-
ments is to be expected in the name of cfficiency,
uniformity, and case of regulation. IHowever,

since there are unique features to cach project and
cach site, such standardization may hinder the
making of responsible decisions based on scien.
tifically sound and objective predictioas of the
potential environmental impact. In this role the
ccologist must also be wary of special interest
groups focusing to too great an extent on a
restricted set of ccosystem state variables,

Second, ecologists have a responsibility, in collab.
oration with professionals from other ficlds where
appropriate, to reconnmend as to the acceptability
of the predicted impact. These recommendations
may appear in the form of a vector of “"acceptable™
deviations between the state of the ccosystem with
and without the project {5, sce Eqgs. (1) and (1)}, in
terms of a vector of weighting functions for con-
verting predicted changes in the ccosystem state
variables to predicted changes in the value of the
ccosystem [w, sce Eqs. (3) and (4)], and in terms
of answers to the decision-point “questions in
Figure 2.

It is difficult to participate cffectively in public
forums or in adversary licensing hearings without
playing this second role to some cxtent. And as
Platt*? commented:

The less we ecologists can speak for ecology in an articulate
and meaningful way, the more others will speak forus. ...

The ccologist is commonly pressured to judge for
nonccologists, such as members of 2 hearing board,
the meaning, secriousness and acceptability of
predicted environmental impacts. Not infrequently,
the reccommendations of an ccologist provide a
major part of the basis for a decision on cnviron-
mental issues.'*+*3 However, in playing this sccond
1ole, an ccologist must be aware, and has an
obligation to make others aware, that he is offering
his opinion as a citizen-professional. His recom-
mendations arc based, in part, on his own values
and biases, including those of his professional
discipline?* und those of the party which he repre-
sents in the impact assessment procedure.

In summary, value judgments are inevitably
involved at several points in determining the
acceptability of environmental impacts. In the role
of supplying predictions of the potential impact of a
project on an ccosystem, an ccologist must be as
scientifically sound and objective as possible. In
the role of recommending as to the acceptability of
the predicted impact, an ccologist should recognize
that he is speaking as a citizen-professional and
that his reccommendations inevitably reflect his own
value system,

?/0\
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