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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, Project 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 Officer.
 

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
 

Direotor
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Environment & policy Institute March 24, 1978
 

East-West Center
 
Honolulu, Hawaii 96848
 

TENTATIVE 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 Introductions
 

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

10:30 	Refreshments
 

10:45 	Round table discussion in which each participant will be asked to
 
introduce himself and describe his position and viewpoints on the
 
Workshop topic
 

12:30 	Luncheon - Jefferson Hall Cafeteria
 

1:30 	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.
 

3:00 	Refreshments
 

3:15 	 Continue individual remarks
 

4:35 	 Confirmation of agenda for the remainder of the week
 

5:00 	Adjourn
 

5:30 	 Informal discussions during Reception and dinner - Jefferson Hall
 

TUESDAY, May 9
 

9 AM 	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. 

10:30 Refreshments 

10:45 Continue 
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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 refine
 
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 1.0:30 and 3:00, Luncheon from 12:30 to 1:30)
 

FRIDAY, May 12
 

9 AM 	1) Recapitulation and agreement on next steps
 
2) Specific activitics 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
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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, policies for protecting the environment 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 tle
 

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 uf 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 combine 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
 

6 
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factors in policy planning and decision making. The purposes
 

of the EWC (to increase understanding among 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 integration.
 

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, talent, 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
 

-I
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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 professionals,
 

and students at the EWC who have had related experience were asked for advice
 

about the project; the response was generally Lncouraging.
 

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 persons who will be potential users of the products
 

of the project.
 

3) 	Anticipate the nature of useful products, i.e., educational
 

materials, decision making tools, new knowledge, and improved
 

analytical methods.
 

4) Identify cooperating institutions and individuals.
 

5) 0rtain knowledge of the work of others in the field.
 

6) Design research activities.
 



-4-


II. 	 East-West Environment ai Policy Inst:tute 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
 

many countries, different disciplines, different roles in the development
 

business, and various levels of professimal 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 Doctoral
 

Intern and one Graduate Degree Student will work on the project in FY79 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 A years involving participants from 10-20 countries who are skilled
 

and experienced in elements of environmental assessment and economic develop­

ment.
 



III. 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 assessment a positive
 

and integral part of policy formulation and decision 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 gains, and to establish its own en­

vironmental quality standards does not excuse donor agenci6s or governments
 

from the responsibility of iinforming 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 assessment 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 foreign 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.
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tegardless of present goals and shifting goals, most developing countries
 

fant 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
 

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

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

aental potentials and constraints, and so intercomparisons are not necessary
 

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

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

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

ill parties.
 

Definitions:
 

1) 	 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.
 

2) 	 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
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is performed with an awareness that subjective political judgments
 

determine the strategies of development and the scope of projects.
 

The assessment process is objective scientific study and therefore
 

generates essentially "neutral" 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 opportunities 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.
 

3) 	 Ecology: The study of the interrelationships of living things to
 

one another and to their physical surroundings.
 

4) 	 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.
 

5) 	 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
 

environmental impacts against economic and social factors in a
 

"finely tuned and systematic balancing analysis".
 

IV. 	Elements to be Pxamined for the research plan
 

The following items are intended as points of departure 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 list 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? Is a realistic attempt
 

sufficient to guide recipient planning to environmentally
 

sound decisions?
 



2) In the development finance flow, who should pay for EA, who
 

should be responsible for getting it done, who should do it?
 

3) To what extent should EA be separated from other required
 

studies in the feasibility stage of development assistance
 

market, technology, economic, social and administrative
(jL.e., 


capability analyses)?
 

4) What is expected of EA by different actors: donor institution
 

officials, development planners, recipient country government
 

officials, recipient country citizens, and researchers or
 

technical advisers?
 

5) 	Public participation and intervention .ndecision 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?
 

6) 	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?
 

7) 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
 

The permanent and
differences affect the acceptance of EAs? 


inherent characteristic of both ecological and socio-economic
 

systems is change. How does recognition of this fact vary
 

among cultures and countries?
 

8) 	Different countries may have different timetables for the
 

use of resources and environment: first, exploitation to meet
 

immediate needs regardless of damage may be necessary; next
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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) How can EA avoid the appearance of advocacy for environmnental
 

quality and achieve acceptance as objective analysis?
 

2) 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 recipient
 

countries.
 

3) 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?
 

4) Should the EA be combined into a comprehensive "natural resources
 

assessment" for each country or region? Would this defuse the
 

problem of EA seeming to be anti-development? Would this help
 

get environmental considerations into the planning at an earlier
 

stage?
 



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
 

implementation retrospective analysis?
 

2) 	What are the means and methods for doing a comprehensive 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

trol units; and mission agencies. Which should have primary
 

responsibility for EA? What can be done to make ZA effective
 

if 	the inappropriate agency has the responsibility?
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D. 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 capabilities,
 

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
 

comprehensive? 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
 

far in response to the
 
The 	following comments have been received 

so 


preliminary prospectus sent to about 40 persons 
in November 1977.
 

Case studies on recent development projects 
that contained a
 

1) 


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
 

Develop the technique of post hoc
 available alternatives. 


Case
 
analysis; avoid second guessing and harping on 

errors. 


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 going on in the developed world. The EA process must be
 

simplified and tailored to developing country capabilities,
 

Examine the significant similarities
cultures, and needs. 


and differences between developed and developing countries 
as
 

to the nature of environmental problems, relevant institutions
 

and laws, social aims, available skills, etc. in order to
 

zonstraints for environmental
reveal opportunities and 


to which Western methods are trans­management and the extent 


ferable or require modification.
 

earliest phases of development
3) Emphasize getting EA into 


Include user at the outset and continuously during
planning. 


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

4) 	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 overaggregation and
 

oversimplification into ratios and indices.
 

5) 	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
 

1. 	"Multi-lateral Aid and the Environment--A Study of the
 

Environmental Procedures and Practices of Nine De'elopment
 

Financing Agencies." Report of Work in Progress, International
 

Institute for Environment and Development (lIED), 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 institutions.
 

Except for the World Bank, however, there appears to be little
 

attempt to systematically include environmental considerations
 

in loan decisions. 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 lIED 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.
 

2. The 1975 Dag Hammarskjold Report on Development and International
 

Cooperation, "What Now: Another Development,"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 prescribes a new role for science and technology:
 

"Another development requires another approach to
 
techaiology. 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
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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
 
science; be broadly participatory and draw on the con­
tributions of workers and peasants as well as specialized
 
professionals." (p. 17)
 

3. 	The South Pacific Forum and the South Pacific Conference have
 

commissioned a paper "Comprehensive 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 countries 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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4. 	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 

gaining 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 wbich
 

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."
 

5. 	"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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" in the wrong place; 

" with unsuitable materials;
 

" with inappropriate technology;
 

" too lavishly;
 

" with inadequate preparation;
 

" sloppily; and
 

" 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."
 

6. "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 administrative 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
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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.
 

7. 	"Workshop on the National Environmental Policy Act," U.S.
 

Congress, House of Representatives Committee on Merchant
 

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."
 

8. 	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."
 

9. 	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 simple systems,
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models have a "limited chance of playing a useful role in plan­

ning or policy formation." Although additional technical work 

is expected 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 develop 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
 

Assessment 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.
 

'3)
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3. 	 Environmental Perceptions -- with a focus on the differences
 

among cultures, societies, and nations.
 

4. 	 Simulation Modeling -- with a concentration 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
 

,n 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
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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."
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ConseruationFounc Izocn
F1IAMNHYRPkTONIOMNA ISSUES In their rush to development, foreign countries and their aid 

benefactors frequently overlook or ignore the secondary impacts
Sof their projects, including adverse environmental conse­

quences. The resulting damage to community or country can be 
severe. Expensive programs can in fact be counterproductive orseIf-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 

motorized pump to boost the flow of water, intensifies settle-

A G~ roing W orry: 
h Cment and grazing and contributes to the horrendous effects of 

drought. A dam and irrigation system, such as the Aswan inI e C onsequences 
Egypt, spreads the disease schistosomiasis to hundreds of 
thousands of people.Of Developm ent Drawbacks are 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. 

IN THIS ISSUE: Foreign countries There is, unfortunately, another ominous dimension to this 
environmental neglect: the impacts of development often spread 

and outsiders involved in their to other nations or to their joint life-support 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
projects. But many techniques are 	 ful and clear: 

Pollution in one country sends acid rain to others. Toxic 

available to bolster environmental chemicals, including carcinogens and mutagens, spread 

planning and analysis. These worldwide. Fluorocarbons may endanger the ozone layer. A 

include more and better scrutiny by favorable climate may be threatened by carbon dioxide, by 
aid and lending agencies, and use desertification, and by the clearing of tropical forests. Habitat 

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, are 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 a report of the United Nations Environment 
Program (UNEP). "It reflects today a growing awareness of the 

('The Comevach, n 1,.,ntlimui ID7M 
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"Environment and 
"Many countries have devdopment are two 
become less resentful." sides of the same coin." 

natqre and pervasiveness of global more environmental information, of would exacerbate various urban en­

interdependence and the exhaustibility avoiding the rich countries' mistakes, vironmental problems.-' 

of global resources which has sharp- of protecting their natural resources, One might say that the ultimate pur­

encd the competition for resource con- and of cooperating to safeguard the in- pose of wise development is to increase 

trol. , 	 ternational commons. the well-being of people-with respect 

All of which further illustrates the R. Thomas Hoffmann, of the Inter- to their basic needs and more-and to 

elementary fact, trite as it sounds, that national Institute for Environment and do so on a sustainable basis through 

everyone is in this together now. That Development (lIED), speaks of the rational use of resources and protection 

fact, increasingly evident-as pressures "growing recognition by officials in of ecosystems. 
grow, must be faced politically by all the developing world that 'environ- The two basic purposes expressed 

nations. ment' is not simply the problem of pol- often are inherently contradictory, of 

It will be faced, inevitably. With lution in highly industrialized nations, course, particularly when present and 

growing populations, scarcer re- but embraces a total system on which future generations are considered. 

sources, and intensified development, the development process itself ulti- Clearing a tropical forest may increase 

greatly increased environmental plan- mately depends."' farming and food production in the 

ning, assessment, and regulation will A Worldwatch Institute study puts it short run, but if the land loses its pro­

evolve, everywhere. The main ques- this way: "The struggle to preserve en- ductivity in a few years, the future cost 

tions are, how soon will such efforts be vironmental quality stands squarely at is high. A World Bank booklet cites 

effective, and how much will be lost to the center, many now realize, of the U.S. studies to suggest that "by post­

global society in the process. Will re- overridingchallengeoftheclosing cen- poning action on the environment, de­

form come too late? tury: meeting the basic needs of all veloping countries can expect to incur 

Certainly, much environmental con- people." 3I very large expenditures in the not-too­
evident Mostafa Tolba, the Egyptian mi- distant future."1 6 

cern and activity is now 
throughout the developing world. Since crobiologist who heads UNEP, has These are the basic questions facing 

the 1972 United Nations conference in elaborated the concept of "eco- those who seek to resolve ecodevelop-

Stockholm, many countries, though not development." He has said that the re- ment issues: 
all, have become less resentful and la.ionship between the environment 1. lfthebenefitstoenvironmentand 

have tempered their views that devel- and development is intimate, inevita- development conflict, can environmen­

oped nations are trying to impose self- ble, and inseparable. "They are two tal damage be sufficiently eliminated or 

serving or irrelevant constrains on their sides of the same coin.-' mitigated? 

economic growth. They are acknowl- 2. if not, to what degree should one 

edging the advantages of obtaining 	 " be sacrificed to the other? (This may 
I t is useful to keep in mind a distinc- involve the choice between short-term 

tion between two types of projects: and long-term costs .nd benefits.) 
Willianm K. REily, President those which have development goals 3. What political mechanisms or 

but need environmental assessment, leverage should be used to encourage or 
and those which themselves have en- require environmental assessment or 

Published monthly by The Conservation vironmental goals (such as pollution protective measures? (And who is to 
Foundation. 1717 Massachu.setts Avenue. control, waste disposal, or reforesta- pay tie costs?) 
NW. Washington, D)C 2036. (t) Copyright. tion). The latter also may have secon- Following is a discussion of what is 
1978 by The Conservation Foundation. 

ISSN: 0K)91-5364 dary environmental effects that need being done in this regard. and what 
Sub.cription: U.S.: $10 flr I year. $18 for analysis. could be done. 

2years. $25 for 3 years. All other countries: For exanl, a proposal to develop a Generally, there arc two points at 
$12. $22, $31. Additional .ubscriptions F 
same address: $5 U.S., $6 other colntries. water supply system for Surabaya, see- which to require environmental 
Second-class postage paid at Wa.hington, ond largest city in Indonesia. has had to analysis and protection: in the govern­

E.issue: Up 9 consider the fact that adequate aid sale ment of a country where the develop-
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"Exchanging the 
indispensable for the 
superfluous." 

Certainly the most rational and effi- stances Control Act also exempts ex- says: "Material prosperity will never 

cient locus for environmental concern port chemicals from testing require- be within their grasp, but what they can 

andplanning-andthepointofultimate ments unless EPA finds they will develop is another type of pros­

responsibility-is in the developing na- present "an unreasonable risk of injury perity-probably a more satisfying, 

tion itself. It is only there that control to health within the United States or to certainly a more durable one, based on 
can be exercised over the many devel- the environment of the United a more subtle exploitation of the vast 

opment projects carried out internally States." 1) capital that Nature has put at our dis­
or directly with foreign corporations. Denis Goulet, a senior fellow at the posal." 11) 

That may be where the greatest needs Overseas Development Council, has Along the same lines, Goulet sug­

lie and, generally speaking, where the noted in a stimulating book that foreign gests that "the very inability of some 

least is done. Certainly one does not companies have great leverage for im- poor nations to achieve 'development' 
look tc multinational companies to give posing their technologies on poorer may prove a blessing indisguise, ena­

high priority to environmental consid- countries, and furthermore that the bling them to avoid that economic 
erations in less-developed countries technologies transferred often are ill- 'cannibalism' by which nations devour 
that don't require it, though some do. 7 suited to the environmental or other their own prosperity." 9 

Their chief imperative of profit-making values of the people.9 The UNEP paper says that transna­
may be achieved most easily by pro- Among many examples, he cites tional corporations are likely to ignore 
moting the products or technologies tourism, a favorite form of develop- environmental and other social costs. 
they have developed, whether it be ment for many nations and lending or- Profit motivations induce them, for 
forest-clearing machinery, nuclear ganizations. But he suggests ways of example, to "deplete mineral resources 
reactors, or dangerous pesticides and matching tourism development to the rapidly in one country because they are 
other chemicals. cultures of host communities.10  high-grade, easily transportable or 

(The federal pesticides law does not An editorial in the Ecologist says that under threat of nationalization, while 
impose any controls on exports by U.S. development is a "means of exchang- holding similar resources in another 
firms, but as this was written Senate ing the indispensable for the superflu- country as reserves... 

and House conferees were expected to ous." (The magazine actually calls for "Governments, and particularly 
approve an amendment for at least "dedevelopment" on ecological thoseofpoorcountries, may findthem­
minimal control. The 1976 Toxic Sub- grounds. Of Third World countries, it 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

by one country alone may simply 
destroy its own hopes for immediate 

4 .development as the corporation af­
,- ., - " '', fected takes its business to less far-

Iposed 

." ", "--sighted nations. 
"" " "Goulet says that most transnational 

i.r . corporations apparently conduct theirV ' " " '"- ";"' . ; Third World activities "with far less 

" - regard for ecological health than they 
, . ., * , are obliged to show in their home coun-

U. 1 ,tries . Otherwise stated, foreign in­

and technology transfersrvestments 

exact a high ecological price in the 

in ror devehpment use. It is at ('uncun, In the Third World." 9 
Thk nwngrove area In Nlexico has teen filled 
northeastern part of the Yucatan peniula,where u ninjor tourist n'sort area recently has been
 
butlk up,
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A 
A Natural Resources Defense 
Council study says that many develop-
ing countries 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. I 

Some, however, have adopted 
policies, 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.' 3 However, as 
Robert E. Stein, director of lIED'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 several 
ways, says a case study by Donald E. 
Cullivan, president, and Richard 
Careaga, a planner, ofCamp 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 efforts are being made to help 
less-developed countries acquire better 
resource data from satellite remote 
sensing. Other progranis 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 

"It is the rural poor who 
are most dependent upon 
renewable natural 
resources." 

number of activities to help build en-
vironmental information and insti-
tutional capabilities, as well as to com-
bat problems directly through erosion 
control, reforestation, and other proj-
ects. The study urges increased em-
phasis on such activities 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-planned develop-
ment efforts." 12 

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.14 

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 lIED study evaluated the 
environmental procedures and prac-
tices 6f 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 environmental iniplica­
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.6 

Still, the lIED study found many 
problems yet to be solved. Projects are 
reviewed by a small Office of En-
vironmental and Health Affairs 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 indirectly by the Bank 
through regional or national develop­
ment banks. "Itisprecisely this type of 
project which often offers the largest 
scope for the introduction of alternative 
approaches and incorporation of en­
vironmental protection measures.* 

Nevertheless, lIED 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
tinirously in a positive direction." 16 

Yet it should be kept in mind that the 
Bank-like 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.' 7 

IM ost U.S. agencies have re­
sisted-and still resist-the idea that 

environmental analyses are prerequi­
sites for projects they support in devel­
oping countries. 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. agency requests an alternative 
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course of action to achieve an environ-
mental goal. (After all, U.S. agencies 
have resisted reformis 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-

"Foreign countries have 
no inherent or vested 
right to receive American 
assistance." 

tent with statutory American pol-
icy." 18 

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. (See 
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 

COURTS REVIEW INTERNATIONAL CASES
 

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: 

0 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, AID agreed to prepare 
a programmatic impact statement on 
its pest control activities, as well as 
general environmental regula-
tions.' 5 

Basically, AID plans to stop 
financing wholesale procurement of 
pesticides, except in emergency 
situations, and to increase emphasis 
on integrated pest management. It 
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, 

e Under prodding of a court suit 
by three environmental organiza-
lions in 1973, the Atomic Energy 

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 ir-

pacts is the possible transmission of 
foot-and-mouth disease along the 
completed highway into North 
America. where its destruction 
could he enormous. Judge William 
B. Bryant has been highly skeptical 
of programs to prevent the disease's 
northward march. His injunction has 
been appealed, and a decision is cx-
pected soon. 

0 Two environmental groups are 
seeking a court order that the 

Export-Import Bank must comply 
with the requirements ofNEPA. 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 lilling 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 and mangrove foresi on the 
coasts of Sumatra and Kaliniantan 
(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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"If AID has taken 
notable strides, other 

"Ideas and concernsagencies certainly have 
trickle through."not." 

equivocating language in CEQ's draft 

regulations on NEPA that have been 
,r * distributed for informal review by other 

' federal agencies: "The human envi-
S . .. ronment is not confined to the geo-

SA4 > graphical borders of the United States 

'- r: ' and includes (to be added).""' 
As noted, it usually is very difficult 

;J... " "''."-..,to demonstrate effects that reach back 
_.__ ". - toto thetic U.S., though we can expect more 

" 
,and 

";, 
more examples in an increasingly 

impacted biosphere. 2 (A sobering 

... " < 

example is the case of the deadly pes­
:V'~ticide leptophos, or Phosvel. Banned in 

"' .­ 'IA the U.S., it nevertheless was exported 

" - i to other nations. Then it was discovered 

P" "" ,, " that some vegetables shipped from 

o, ,Mexico to the United States were con­

a major taminated with residues 	 of lep-
Bauxite for aluminum provides the chief source of income for Jamaica and 

source for other countries, but in the conversion process, great volumes of sludgelike waste tophos.2 3 ) 
In addition to the general NEPA reg­called "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 disposal sites," ulations, CEQ has sent out for review a 
says Walter Parham, of AID's Office of Science and Technology, "and in some areas, large separate set of special provisions deal­

(asearth dams have been constructed across valleys and have been filled with red mud" 

shown in the picture). Parham says a major concern isthe possibility of dam failure, since 	 ing with international NEPA issues. La­

earthquakes have struck the areas in the past. Afurther worry isgroundwater contamination 	 ter, all proposed CEQ regulations will 
be subject to public comment. Afternear the disposal sites. 
final regulations are promulgated, each 

a significant effect on the U.S. envi-	 agencies certainly have not. A strong 

the global commons overall federal policy on NEPA and in- affected agency will have to develop
ronment or on 

procedures for implementing them.
(typically very difficult to show), or if ternational activities was provided by a 

of the Council on En- One official said the CEQ regula­
the administrator of AID finds it appro-	 memorandum 

September tions will be designed for flexibility in
priate. vironmental Quality in 

the level of detail required in analyses,
Otherwise, an Environmental As-	 1976. It said NEPA requires environ 

mental analysis even if a project's im- and in the extent of public disclosure 
sessment is prepared. This, however, 

or pacts are confined to the host country. and review.does not require, either in the U.S. 
was not binding.the host country, any public review or But the memo 

comment. (AID missions are to en- Now, however, President Carter has 1J 
given CEQ authority to issue reg L nvironmental analysis or require­

courage host countries to make assess-	 Ea-
worked out with, or imposedtions on NEPA implementation ralier 	 mentsments available to the public.) "It's our 

than just advisory guidelines.'-" These 	 upon, a country-whether it be under
policy to have joint environmental 

NiPA's strictures, World Bank proce­
analysis with the host country to the 	 will include international applications. 

dures, or some other process­
extent that it is willing to participate," The key issues-and currently the sub-

says Albert C. Printz, AID's environ- ject of bitter interagency contro- undoubtedly play an important role in 

mental coordinator. 	 versy-are the extent to which NEPA sensitizing foreign governments to en­

will apply to the State, Commerce, viromnental problems. Ideas and con-Finally, AID can decline to partici-
pate in a project if it feels the environ- Treasury, and Defense departments as cerns trickle through to all levels and 

mental risk is too great or efforts to 	 well as other agencies, and the extent to branches. 

include adequate safeguards have 	 which it will apply to impacts internal The World Bank says that, in lending 

to the host country. for a project with significant environ­failed. 
:tridcs to- Illustrating the difficulty of coming mental inplications, it "often has an

If AID has taken notable 
opportunity to inflttence the larger inst)ward environmental protection, other 	 to grips with these issues is this 

6 
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tutional framework within which deci-
' 6sions 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 seems likely to prove compelling 
for more and more countries-
particularly with the reinforcement that 
comes from experiencing environmen-
tal degradation itself. (One thinks of 
such examples 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 

"Democratic procedures 
do seem to recommend 
themselves." 

individual projects, particularly the 
larger, more visible ones, it is easy for 
everyone concerned (aid agencies, host 
governments, environmentalists) to 
overlook two major perspetives: 

First, in the words of.Jcremy J. War-
tbrd, of the World Bank, anu Patricia 
L. Rosenfield, 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 ir-
pact.'' 5 

Second, it is easy to miss oppor-

tunities for setting social goals at the 

'AN AGENDA OF COMMON BUSINESS'
 

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 proccdures and 
proposals for reform: 

* The United Nations Environ-
ment I'rogram isthrashing out some 
'principles of conduct' for coun-
tries sharing natural resources. Sev-
eral U.N. agencies are working on a 
code of conduct for transnational 
corporations which could cover the 
use of naitural resources. 

0 Environmentalists have urged 
lie Agency for Interna ional lDeveIl-

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

0 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 imi-
pact statement process or other 
procedures. Foreign individuals or 
organizations could be allowed the 
same opportunities for participation. 

0 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 isavail-
able or, as the case may be, that 
regulatory action has been taken. ' 

• The Clean Air Act alCndlents 
of 1977 provide for revision of a 
state implementation plan to control 
air pollution endangering the public 
health or welfare of a foreign coon-
Iry. A revision would be prolnpted 
by informialion from in internaticnal 
agency or by a request ofi the Secre-
tary ol Stte.21 

outset and planning development com­
prehensively around them. Thus Erik 
Eckholn, of the Worldwatch Institute, 
says we need "another giant step be­
yond such assessments (of proposed 
projects) to the incorporation of an 
ecological perspective into the de­
velopment-planning process from its 
inception. A planning exercise vith the 
natural environment's capacity to serve 
human needs as its reference point 
would, in many countries, generate a 
different mix of priorities and projects 
than those supported by present-day 
systems."126 

The Surabaya, Indonesia, case study 

The provision, which would not 
apply to a foreign country unless 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 
trend 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 earth's ecosphere 
from despoliation, husbanding the 
earlh's resources, preventing a 
large-scale collapse of the world 
economy, and preventing a nuclear 
holocaust. 

"... when many wills are re­
quired to make decisions together, 
and no onle of them has the power to 
force all the others into compliance, 
however much it might like to, dem­
ocratic procedures do seem :ilmost to 
recommend themselves 
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provides one illustration, with its con-

flict bctween the water system's benc-

fits to health and welfare and the dis-
by thebenefits of crowding induced 

improved sanitation. "The resolution 

of this conflict," say Cullivan and 
Careaga, "lies 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 
plementatio 

population controls. Such measures are 
beyond the capacity of any overall pro 

gran of physical development.'' 5 

Another example is the Sahel, 
where, says a World Bank official, 

water should not be dispensed until 

the complexitynovativc role to match 
of the situation ...,E7 

The NRDC study urges that AID cx-
pand its environmental reviews to en-

compass not merely individual projects 

but programs which are carried out in 
several countries or are agency-wide. 

''Perhaps more importantly," it says. 

"AID should examine the environnien-
tal effects of its (overall) program of 

host country." Itassistance to each 

says that a ge ieric environmental 
assessnent-together with the eco-

nomic and social analyses already 
required-during the preparation of 
long-term aid agreements and annual 

country program plans, would provide 

there is a range management plan. "If environmental factor analysis at a nuch 

one finances water management sys-
ters, one ssame etimetning.or-eshould at the s 

ganize the users into grazing schemes, 

ranching cooperatives, or whatever isindiated" 
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 

lumbering operation may be followed 
by slash-and-burn agriculture. "They 

would have anr inroad. But the govern-
ment may know that the forest will be 
cut and burned anyway. Or it may de-

cide it needs 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-

frnvirnnaendt 

mental concepts" and that tie prime Needs: Trends and ['roblenis.' a report to the 

n Ionvironmental Quality, Worldwatch 

r"The Global antd Basic Ilu 

responsibility for them rests with the Council 


"highly quOa lified international funding Institute, January 1978. 

' Iforld Environment Report, May 24. 1976. 

agencies and the national plantirs. s Enironmental Impat.c of International 

to play an in- Civit Engineering Projects and Practices,Here is scope for them 

Fotd onFoundantkm 

earlier stage of development plan-

2 

"I would like to see AID take the 
lead among other donors in all this," 
sys NDC'sS. acobScher.s 
says NRDC's S. Jacob Scherr. 

All these suggestions for earlier, 
and more senisi-more comprehensive, 

tive planning would be greatly facili-
tated and enhanced if agencies and gov-
ernments built in extensive procedures 

for intergovernmental and putblic par-
ticipation. (See box on page 7.) 

The U.N. Habitat and Human Set-

tlenents 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-
reliance. '' ' 8 

Footnotes: 
I Working Paper. Intergovernmental Expert 

Group on Environment and Development, De-

cemober 2, 1976, UNEP/IG.4/3.
,Environment Reporter. September 9, 1977. 

En .rgineer.PapersAmerican Society of Civil 
WorldO)evelop1cn.'"F nviron mnt ad 

Bnk,June 1975. 
7 An interesting example of corporate 

rePlrtcdain"A orstryinSma- isthedwestern 

Scheme in Samoa.- by Paul Shankman. Natural 

HistorY. October 1975. 
t Public L.aw 94-469. Section 12. 
, The Uncertain l'ronmise. II)OC/North 

America with Overseas I)evelopment (ouncil. 

1977. Or see article by Golt0 in I.rnrmational 
Reviewr 1976. No. 3. 

T) le environiment 
, revelopentnt 


ourismo development and, 
is the subject (f'a ftrthcomir.j, Conservation
 
Foundation 
 ook. In the Wake Y iw7o.urot. by 

" Ecologist. November 1977. 
, "Environmient Natural Re ,urcc,. and 

Development: The Rule of the U. . Agentcy for 

tional Project January 1978. 

".'World Enviroonment Report, December 5, 
1977. 

Such activities are greatly ercouragced and' 
facilitated by the 1977 addition of Section I IS to 

the Foreign Assistance Act (22 U.S. Code 

2151p). Aid and the Environnient""Multilateral 

II'D. interim report. September 1977. (Final re­
port is due in the spring.) 

", Other reports on World Bank activities and 

the environment are inEn ironmrctal S,itlce & 
Technology, September 1977, and Enrmconment 
Reporter, August 19. 1977. 
,"A Wall Street Journal article on Indonesia, 

November 10, 1977, illustrates the kinds of 
World Bank failings that can be uncovered inthe 

field. 
no See "Renewed ControversYOserthie nter­

in 7 En­national Reach of NEPA,- commnent 
vironnental LImv Reporter 10205. This article 
discusses the NEPA cases noted here and pro­
vides full citations. 

122 Code of Federal Regulations Part 216. 

20 Amendment to Executive Order 11514, is­

sued May 24. 1977. 
21These were printed in Environment Re­

porter, December 16, 1977. p. 1291. 
2 For example, see "Controlling the En­

vironmental laz.ards tfInternational Develop­
ment," by George D. Applbaun.h11g Lot 
Quarterly, Vol 5, No. 2 (19761. 

2.1 ifashingtn Post, t)ecetnber 9. 1976. And 

see En'ironment. Januar.-February 1977. 
21 Public Law 95-95, August 7. 1977, Section 

115.
 
1w New Yorker. January 23. 1978.
 

Lo.sing Ground. W. W. Norton. 1976. 
n7 1976,Iternaticmal l)evelopnent Review, 

No. 4.
 
UNF.PI/(C/93, February 21, 1977.
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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 directed to insure the environmental soundness of its
 

own projects, to make special efforts to protect the land,
 

soil, forest, water ind 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 major
 

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 Haiti and the Sahelian nations, already 

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 pressure from increasinq demands for food, energy, and 

materials. 
Overcuttinq of woodlands, overcroppinq 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 already has underway or proposed several
 

activities responsive to the Congressional and Presidential
 

directives. A number of AID projects seek to protect or
 

maintain the natural resource base of.host countries,
 

through soil erosion control, reforestation, rangeland
 

management, and improved irrigation methods. Environmental
 

assessments or impact statements are being integrated into
 

AID project design procedures. Finally, the agency is
 

helping a number of host countries to develop their institu­

tional and info.mational capabilities with such programs 

as natural resource surveys using remote sensing data, the 

development of natural resource management laws, policies, 

and agencies, and traininq and technical assistance in re­

source planning, protecLion, and managoment. 

Yet the dimensions of the environmental~ challenges 

facing developing countries, as well as of their government's 



ability (along with other donors) to tackle them, remain
 

ill-defined. The available information is rather limited.
 

In order to assure 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 resource 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.
 



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 shelter, are taxing land, soil, forests, water, and
 

wildlife throughout the developing world. The deterioration of
 

the natural resource base in a numrber 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 life-supporting
 

natural systems collapsed after years of abuse. In the Sahel,
 

overcropping and overgrazing made millions of acres of productive,
 

semi-arid lands extremely vulnerable to drought. 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 three-quarters of the country's forests have
 

been leveled over the past fifteen years, primarily to make
 

charcoal for cooking and heating. With the trees removed, 

groundwater supplies diminished, soil erosion increased, and 

downstream hydroelectric generators and irrigation canals were 

clogged with sediment. The destruction of the forests 

i/ Glantz, "The U.N. And Desertification: Dealing With A 
Gilobal Problem," Deserification, Environmental DegIradation In 
And Around Arid Lands, (Glantz, ad., 1977), 
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may even have affected Haiti's climate. A succession
 

of severe droughts since 1974 triggered a crisis
 

early this year when the Haitian people were faced with serious
 

shortages of food, water, and electrical energy.2
 

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 fertility (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,. sixteen 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 salinization, waterlogging, and siltation.3
 

2/ Montalbano, "Hlaiti--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 Tie Third World," Environmental 
Science And Technology 852 (September 1977); Conservation Founda­
tion Letter, "Ilaiti: A Study In Environmental Destruction"
 
(November 1977).
 

3/ Paul F. Bente, Jr., The Food People Problem: Can The Land's 
Capacity To Produce Food Be Sustained? (Paper presented 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
 
improve food production, and to provide new sources of rural
 
employment and energy will ease the burden 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 recog­nizes th-e conjugal bond between humankind
and the natural world from which therebe no candivorce. Environmental deteriorationrequires direct attention in its 
own right;
at the same time, the balance of nature will
not be preserve," if the roots of poverty,
whatever they may be, 
are not eradicated.4
 
There is growing awareness of the seriousness c: these
 

3/ (continued) 
of population growth.of Mr, Dente, then memberthe staff of athe Council on Environmentalstill classified responses Quality, used theto compile the compositepaper. Our recent data for hisrequests to the Departmentdeclassification of State forof those portions related the 
pacts to environmentalis under consideration im­and should be granted shortly. 
4/ Erik Eckholm, Losing Ground; 
 Environmental Stress And World
F'ood Prospects 24 (.---76) .Unjited Nations 

Losin( G.ound, co-sponsoredEnvironment by theProgramie ('UNEPh"), isview to date of enlvironniontal the best over­conditionsEckholm notes in developing countries.that the precise rates anddeterioration costs of ecologicalin one nation or another are generallyYet he argues that not available.in many countries correctivefor definite results from action cannot waitscientificconditions, because studies of natural resourcethese will Lake too long. LosinqGround 186. 
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problems in many developing countries. A number, including
 

Zaire, Indonesia, the Philippines, Gabon, Ghana, Brazil, and
 

Costa Rica, have established 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. For 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 problems, 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 projecz area. A recent study by the 

World Bank, which loaned some of the $200 million spent 

s. far on the partially constructed El Penol dam, warned 

5/ Russell, "The Impact OCL Technological Developments On Soils 
fn East Africa," The Careless Technology: Ecology And Inter­
national Development 570-571 (Parvar 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
 
7 

causing human suffering.
 

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 make available to developing countries assistance
 

in environment and natural resources management. 8 

In August 1977, Congress passed the International 

Development and Food Assistance Act of J.977, which adds "Environ­

ment and Natural Resources" to the list of major fun tional 

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

6/ Lernoux, "Ecological Disaster Threatens Colombia's 
oletric Projects," World Environment Report, December 

Hydro­
5, 1977, 

at 3. 

.7/ See generally Farvar and Milton, supra note 5. 

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

2/ International Development and Food Assistance Act: of 1977,S 113(b), 22 U.S.C.A. § 2151(b) (1)(2) (Supp. 3, November 1977). 
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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).
 

5' 



TQ I NJ 11.1 



B. Economic Development Assistance
 

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 manacrement. Provision of assistance in this field can
 
help the nations involved to develop their own expertise and to.

design environmentally sound projects regardless of the source
 
of funding.
 



COUNCIL. ON ENVIRONMENTAL QUALITY MEMORANDUM 

TO AGENCY HEADS Or OVERSEAS APPLICATION OF NEPA REGULATIONS 

January 19, 1978 

MEMORANDUM TO HEADS OF AGENCIES Incidcntally, no date has been set for your comments on 
SUBJECT : Application of the National Environmental this specific issue although we would aippreciate your 
Policy act to ledcral Activities Abroad earlic:,f reasoned response. The date for cornients on our 

Sice typropo.vd general reg;ulations circulated December 13, 1977since the January (1mooting to discusqs te application to Is January 23, 1978 but on request may be extended to 
federal ag~ency intLeirItioual activities of the National En- February 6, 1978. 
viruninent.-,l Policy Act (NEPA), iieveral comments and 
conceins have been eypressed which indicate that further WIIYTIIS ISSUEAT TIIIS TIME? 
explanation might lead to a better understanding and resolu- In order to make the process of preparing environmental 
tion of the issue. Impact statemciL9 more efficient, economical and relevant, 
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on May 23, 1977 President Carter issued an Executive Order 
directing CEQ to reform NEPA 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 
ch.iracter of the environmental problems". Section 
Ir1-2)(F). 

!"CIAL CONSTRUCTION 

:,t! extent to which NEPA has international application 
jeen addressed by the courts on several occasions. 
Wildnerness Society v. Morton, [4ERC 11011 463 

.. 1261 (D.C. Cir. (1972), the Court of Appeals for the 
LD'.;trict 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 
because 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 [6ERC 1980] (D.D.C. 1974),
A.-IC and Eximbank were sued to make them comply with 
NEPA. The AEC prepared an EIS on its overall nuclear ex-
port process, essentially settling the case, since AEC was 
the lead agency. The court assumed that governmental ac­
tions abroad were covered by the Act. 

Sierra Club v. Coleman, [8ERC 14771 405 F Supp. 53 
(D.D.C. 1975) and 421 F. Supp. 63 (D.D.C. 1976). The Courtordered the Department of Transportation to consider the 
orenvroete Dpatmets involvedinstaontocionsidersh-
environmental impacts involved in the construction of a seg-
ment of the Pan-American Highway in Columbia andPanama, both as they affected the United States (migration
Pana bohm nied t atnand thediseasecadhe
of hoof and mouth disease) and as confined to Panama 

ED v. AID, (D.D.C. 1975), Involves a suit against AID 
EDF . 175)D.DC. uitaganstAIDAD, Inolvs a 

to make it prepare an EIS on its pest management program.
AID settled on terms which were approved by the Court. The 
settlement specifically contemplatedfreig im-
pacts within individual foreign countries, 

pact wihinindiidulcontresbreviatedcovering local 

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: 

"IWle advise that NEPA requires analysis and disclosure 
in environmental statements of signficiant impacts of 
federal actions on the human environment - in the United 

Published by THE BUREAU OF NATIONAL 

ENVIRONMENT REPORTER 

States, and other countries, and in areas outside the Jurlsdic­
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: 

"(Ojur 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 indevelopment 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?
 
WaT IS PO sd
 

Earlier, reference was made to the fact CEQ's presentproposals recognize and make allowance for unusual and ex­
ceptional circumstances involved in federal agencies' ac­tivities in foreign countries. CEQ does so by limiting the 
aplcbltofhesndrEIpoeueolyotoeEIS procedure only thoseapplicability of the standard to 
major activities abroad whose significant environmental im­pact 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-For al im acttie h U nitiant en­
vironmental impact outside the United States, the federal 
agency may,"Foreignin consultation with CEQ,Statementsprovide whoseEnvironment for ab­
preparation can take into account such special factors as: 

1. Diplomatic considerations 
2. Availability of information 
3. Conime 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 

AFFAIRS, INC., WASHINGTON, D.C. 20037 
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country. Ev'en If the fvdcral activity abroad Is unlawful in 
the inited Slates, NPI'A dioes not prevent its bving under-
taken abroad. What a ,'oreign l:nvironnnltal SLItement 
would do is make clear that what the l:overnmnrntal age'icy 
proposes to do in another country is unlawful in the United 
States. 

CONCL USION 
Our concern over the environmental effecLs of U.S. 

government actions abroad are expre:ssed in the last section 
of our proposed draft. Sumnimarized they are: 

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

agency and otlher officials are at least aware of this before 
providing the product to a foreign country.

2. We want at minimum full disclosure before an 
Ainerican decisionm:iker takes an action which threatens 
natural r'soturc(s of global importance. 

3. We want to be sure that the American decisionmaker Is 
aware of what he Is doing if his actions, however beneficial 
to one country, cause a sitgnificant adverse effect in another 
country. 

If 'ou have any questions, please bring them to our atten­
tion. 	 We look forward to receiving your comments. 

/s/CUIARLES WARREN 
Chairman 

COUf']CfL ON ENVIRONMENTAL QUA.ITY DRAFT REGULATIONS
 
ON APPLYING NEPA TO SIGNIFICANT FOREIGN ENVIF(OIIIENTAL EFFECTS
 

Draft 

Section 1508.13 Iuinan Ei.vironment 

"Human environment" shall be interpreted comprehen-
sivcly to inchde the natural ,nd physical environment and 
the interaction of people vith that environment. The human 
environmncnt is not confined to the geographical borders of 
the United States. 

Section 1505.13 Application of NEPA to Significant En-
vironentzralEijfccts Not Confined to the United States 

(a) Agencies rhall fully comply with these regulations in-
solar as mirmajor Fede.'al ections significantly affect the 
environn , rtt of: 

(1) The I Inited States and its trust territories. 
(2) Te gi:,bal commons, which consists of areas ouLside 

the jurisdiction of any nation (e.g., the oceans).
(3) Antarctica. 
(b) Ag ics shall compl, with tihe provisions of these 

regillatio,: pertaining to foreign environmental statements 
(sec. 1r0S.... ) insofar as their major £"ederal actions 
significant:,' affect the environment only of ono or more 
foreign natio:ns. 

Section 1503. _. Foreign EnvironmentalStatement 

(a) 'Fotign environmentvl statement" is the sLatement 
require,' ioy s:c. 102(2)(C) of the Act when a major Federal 
action ,i;ificanlly affects the environment only of one or 
more forvi,.,1 nations. ,.ch statements oeed only contain the 
information called for in sections 1502.13-.15. 

(b) In developing their inplementing procedur,s for such 
statements under section 1507.3, affccted ',encies shallconsult with the Council which shall assist the agency in fit­
ting the Act's requirements to the practical considerations 
of operating in the international context. Among other things
these procedures shall: 

(1) Establish criteria by which the agency crn deternlne 
that a foreiru environmental statement or pci ious thereof 
will not be subject to public comment w!'en such review 
would be inconsislcnt with the zccornplishment of the agen­
cy's statutory objectives. 

(2) Take i.ito account special fnctors which would linit the 
review period or the required detail of the statemeat such 
as: 

(i) Diplomatic considerations or the relative uaavilabili­
ty of information; 

(ii) 'ether the Federal agency role is .lie limited to 
passing on proposals developed elsewhere (a,; opposd to 
situations where the agency is involved in early pAanning or 
joint sponsorship); and 

(iii) hi.ternational commercial conpil.ition and confiden­
tiality.

(3) Ensure consideration in foreign environimental 
statements of:

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

(i) Activities which threaten natural, ecolo,,ical or en­
vironmental re:'ources of global importance; ond 

(iii) Activities which may have inadvcrtent adverse 
effects on other foreign countries. 

http:1502.13-.15


PUBLIC LAW 95-88-AUG. 3, 1977 

( 	 Public Law 95-88
 
95111Congress An Act
 

v 
programs for fiscallyear 19I7. to n i lditil t Azri'ulttiral 'I'rsiit i I l \'vlcsiliil 

ald As.stinincc, Act of 1!15.1 iomake etvrtii ldu'ha e In tie aitlio (if that 

'To humnnl the ' 'orelgci A,stlan'' e Act ot 1olri toit tlol.l' iyt'vtilliniiitu. sistii 

is Ites 
Act, and for other purpocse..,. 

Be it 	enacted by the S'natc and Hiouse of I'ep'sc.vtlatites of thehtfd 	 States of America in Congrc.ss assemblvd, 

SH|IORT TIT"p 

S ro.v 1. This Act ma be, citdit as tihe "1lirteuat ional Develop-
mernt and Food Assistance Act of 1977". 

ITITLE I-NTERNATIONAL DEVELOI'MENI ASS STANCE 

S:c. 113. (a) Chiapte'r 1 or pirt T or th For'vi..ni A'sis sime, Ac of 
1901. its ;in'iiled b%, s'ctioii I112 cuf tliis Ail, is fur1hiir :1lut'ldI iy 
i diu i li ht,' inl Ilitertof Ihe, folliw ili r ll,\w scliclt lllng 

22 USC 2 15 1p. "SE.C. 11S. I"NVITIONMINT AND "NA'TI.l]I-:somucy.-The Prsident 
is nuthoriz'il to furnish assishaine ilncI, r inhk part for dc'veloping and 
strengtiitliing the capacity of It's, developed ' luiltries to pIrotctc and 
Imnlilgi tiir ei vironlelit aind il rir:l r(,.olilcl'Cs. SIvialle trll-s shalliol 
be Inide, t) inIrliain and possibih rtSloe the land, veg-'tatiol,nil i'hlc 
water, Wildlife. and o1iii'r r',S(oU es, upon which dep'i d ectOnomic. 

" growth aid i1iiin well-l iiving. CSpcTi.l Iy Ilint, of tie pool'. . 
22 USC 2151. (b) Sect ion 102 of such A(' is llietded­

(1) ly insertinlg in the sevu'nth piauralgraph of subsection (a1) 
"environnient and natiral resouls ,"i'hnliicdiateiv i ft'i "dceift 
holltsith ," and 

(2) by inserthig in siih.vet ion (h) (2) "environnimnt and] iatiral 
reSOtli (VtS ;",ilitllned iti l ati' irealthi ; 

91 STAT. 533
 

-. AuI 977 
1.l. 6714] 

Interniational 
Development and 

Food Assistance 
Act of 1977. 

22 USC 2151 
note. 

http:Congrc.ss
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RULES AND REGULATIONS
 

qulallty of life of the ioor In developiig ;emnent or an ,nvironmental Imract 
countries, All) conduicts it lbrod range Stat enlnt Is required: Clii) ritsomihle 
of activities ddrei:si mieh basic p)rob- i flnt'ratives to tle prolm'd action which 
lemI as hungIer and mlmimLritlol, over- will ie sttudlcd In detail in the ,nviron­
popul atio.l (isIelse, di:;nfi;ter, lllt.racy mential Asse:;sint or- draf, Eiiviron 
ind lack of adctitcoite : lhounfind .t(ans- mentai.l Impact. Statement. The IiitItl 

Title 22-Foroign Rolations 

CHAPTER II-AGENCY FOR INTERrM-
TIONAL DEVELOiPM(INT, DEPAR:TMENT 
OF STATE Iive, 101 

PART 2IG-E-INVIRQMENTAL 
PROCEI)URES 

ec.. 
210.1 Introductiol. 
210.2 .Applicability of procedures, 
210.3 General proeccd ures, 

iirolloibtiliile. ;I211.42161.5 il)e),;s ml tile li:;it Ini 


210(.G Enviroimneal ini:;Ct i;tmh;ents. 


210.7 1tLiblto hii.rhi:. 
2.1 6.it ceorts (mla rc.irit. 

Artiolrri: (42 U.S.C. 4ii32: 22 U.S.C. 2301).
2301). 

{ 216.1 Tiiirtdoetoe'. 

(11) Plai"n :s. it Ce1cord:llice with the 
Natlonal Vlvi'oln111'ntal Policy Act of 
1969 (N PA l it l l ev't All) ;, 

tit. olow ic it;el Ili 

tablllccld. Th'e:,e Ilt.'i:1 '
vcll 

develolitl to lillrC thu t (cc \'[ollillllltal

factors aiid v:hle:, art' iiitcr'u ted into 
tile (h,(iec tli-nisitl .iig ilroct':;:; :11al tol 11.-

portatl(on. As authorized by the 1.'orel p.i 
A:slsitance Act (AA) of V1 its amcdei, 
All) finailce'; oc directly furni.lies both 
bllateril am d multilateral dtcvelomilent 
itssstalice I0rouglh d111d pro-loan grant1, 
grans of tedlihlal advisory :erv'ie', re-

earllch, train tilg. coistirtinll ald coU-
Inodlity ,;jipI:ort. Thc:-c pro,:;rai1s are car-
ried out. under le foreign policy guld-
unce of the Secretary of State find in tlie 
context of tie' realiti.es of the differing 
priorities of tile (!Viiotliin countries. 
Within .1ii,; frnmework, it is AID policy: 

(1) To elliulre tht. the cnviron. nental 
Conseqcuelices of linoposcd AID-linonced 
activities are identif!cd aicd considered 
by AID vind the host country I prior to . 
final decision to proceed, and that nppro-
priate envirominental safegalards are 
adopted: 

(2) To ,issi.t In streingthening tile in-
digenous capabilities of developiing coli-
tries to alptirectate and evoluate tile 
Ipotential environimental c;lcts of pro-
posed (cVVelotlnentlL strte.gic and proj-
ects, and to -;elect, implement and 
manage effective cn\vironm'cniL protec-
lIon measures, and; 

(3) To identify impacts rcsulting from 
its actions upon the envlronment Includ-
hig those elements of the v..,orid biosphere 
which arc, the commoin natural and cul-
tur,'l heritaC of nlakihld. 

(C) Dc/ t17iti')?S--(l CEQ guideline or 

gutid'clines. Guidcelines promulgated by 
the Piictcin.'s Council on Eniv'ronzlml-
tal Quiality (CEQ) under N\[EPA 0n11( 
Executive Order 11514, entitled "Prep-
aration of E.livironimntd Impact State-
11ets11,5" (F1liiAL RFcIT11Et, Volume 31, 
Numbr 147, August 1, 19 i3), and 
fmendlmcntns thereto, 

(2) Illitia!cavironmental cxamination. 
As used, hi-rein, oil Initial .:nvironmental 

Exaiiornation is the Initial stuldy of the 
reasonably foresceable effects of a pro-
posed actioil oil the himinn civiromenit. 
Its ftniction is to lOlo\i(ce hic si for aI 
Threshold ecision as to whether al El-
vlroniiental A;:sessinlt or*all Eiivironi-
fllcrital 1111plaat Statelliit %v'ill be rc-
quire1lcd. If Ifi111nvtroneilntil Assessmnlt, 

0ir fil l niviroiniicental Inipoet. i,-ate icent 
is reqluired, tile Exaniliii:i t1 will also 
provhdc il e ha!:,; for i,; 1reparatioil. 'hc 
Initial :,nvironmental l.:xulanin:toll
Should Identify and (1h'srIlde where i)-

proiriliit: (I) The ntii re, sncole lid 
,lliula:lliidi' of fil' r'a:oiiably forl,celaih 

vllypart of llcil'et./; of Jill action or 1}aIti'tictioii on thti l llnu:u cli\iri'iluli ut: ( 

the, re;uotllahly foreseable ci'icc'i of illy 
Suc vivroinelii fii : oil orit-
llisill.l; ill ih( li hosll l'rtinvi linii lillln ll 
life; lutl. Jirell,11niviroilllueiitalA.;-
tl__!don-

lvltaroneI;IgI I) omhiOl ii''iity within (lie A tencyli l tevery In o llain t lit lrlir'Iurco t 
':tn "h, nt. r il'' or "|o:ii. i:' 'i c l il."[fi' u:,r.Cstiig the 'ill'ionilllfnllemit x trie 

Einviroiintacntl X.im:x it iotn will Ie arul 
fiitC'3ral part of the I'ri vct levitw Pa­
per or eqlivttlcnt do::timent which will be 
c('lrulatcd to svlrcted I,'edcral agencles 
for Comlleint. w\hi'fll .nviiomncntilIan11 
Ass:imcint I:; to he rvared. 

131 Threshold d'cision. A formal 
Aliccy d(ecision which dh rtmincs, b,.;ad 
on fn Ilitild ElVino nawnt t Examina­
t ion, whetther a propo:;cd n,:elnry iction 
is or is not an action which will have a 
sign,fleant effect on I tie Iltnmla cnviroll­
iieat. and, if so, whet her a1: Environ­
mental A,;,.es:nmvn t cr vu T'; iroI''neet-td 
Impact Statement .; required. Tlis d­
cision is niode . Ithe very early sto.cs of 
activity coiception, ev'cn before the ne­
t ivity Is reviewed for consistency with 
All) objectives and rc::ipic'lt. recqucsts. 
While it is difficult to inclusively identify 
all such actions, types to be carofully 
considered for environineiital effects 
would Include those: 

ii) Where the impact is localized, but 
tile human eviro:11cl.t will be slgnifi ­

canty affected: 
ii) Where the impact Is likely to be 

irreve'rsille or hi,hy cltro\irsial 

(i) Which involv.c a complex of proj­
ets, with 1l(h'im dually imited but cillliti­

latively considerable effects: 
,

(ivi Which involve a limited amount 
of money, but which !et a prcedent for 
future actions: or rc)resent I dcciI,0o" in 

principle about future courses of action; 

Actjilns that sheud I:e considered in de­
terminig "si!mificant effect,," include 
those which adversely affect such aispects 
of the hmman environment as air, water, 
land, llora and fauna, mad soclo-ece­
jiomi conditions. Special rfltcntifil 
should be givcn to problems involving 
solid wa.ste, noise. radiation. hzrdoM(10115 
substances. enCrg;y sources and niatural 

rv:;ources development, and in additiol,
 
ictionls which:
 

(a) Dcgrade the tuality of the human 
dilvirolifmit; 

(b) Curtail tie range of beneficial us es
 
of the huania civiroInmient and it re­
sourcciS n:;iron t
and] .ervi jort-term, to tile dis­
adlvantatte of long-telln, CllVil'onnlcllta 
goats: 

Q)T', May have both dletrillientL and 
b-elichIl effecL' ev en if on Ii lance the 
AgIcy believs that the effect wl!l be
ielleicial, 

(d) IIve s.colldly efct.; which ima?,' 
be 	 mnorc slibi itntial thn til' prim ,ary 

cfrect:s of the original Ltion. 
(e) Are likely to have :11 effc t onany 

iiid.1nr1l or uitiural Iiritii:e Is:ted by the 
World livi lit e Coi iimuit .ie(!I rhl'IjL L4t 
Article X[ of tiln "Co vcntLioii Conlcerti-
Jlt( the 'rotecti in of thev Worhl cultural 
m id Nuturiti. fe)llitage." of Novembiier19'/2.
 

(4') A.,r.m'ss mri ( RA)

' 4) E vi mi ii a Assess t a 

'', iain I'111"t'1'r- 'F 
to tilo r 1i hilio rer' lvi i ll l tllc oti the 't'fi.;olLa)y formiCweeti­

of AID':; actions, 	 or 'relpleot, romitry" ur Irenvai. to r.i'S.i'i El' l ln:! t In ft ti 
iolilllr.v l(n. 

l ,, 
duct of Its mnlanda~te to litill Il, [r-dit' thc e n uuiieri tlrith,h r ito iAA. Aliid IlLCtitlve, of a vrovlo;ed itctiol a1.1

(b) 1:il'fro lml'iat lo!jii~ui lj. nl |.1 u COn- fluillhclifly itr ih,, h . It IIto AID mfihlt- blh eniv'rolliliilt lcc| ,fe Itoljl IonItLiV 
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Its reasoialulo altCrnitiv'es carried out 
within or alfectlia 1l'vecific developill1 
counirics as further di.seribe(d in § 216.5 

of the:x p:ocedure'. To th. extent pric-

tichic The Ah'su;smcnt will be developed 
the hostin ct');e coIllboratholi with 

0111nry lnstitutiloni and subject to re-
cipient. country review. 

(5) Envir~muIC71101 IMaIJ t Stetc n7't 

(EIS). The 1J.1I:; a detatiled study of tile 
(nvironinte'nt-1caslolnbly fore:,eealo 

iind negative, oflmnpacts, both posdtive 
action kind its re;sonablvaproposed A})D 

described in § 216.6alternatives onareas 
or these procidure. It ts a snecific dociu-

oent having a defiite format and coil-

tent, as -erequiredby N:I'A and as reoin-

mentidodby CEQ Guidelines. wich i!;air-
to ol)aillcullt.ed] iln draft forin.in ord.i 

review by other Federal,the comtent or 
Sra~t- ald local dome:,tic agencies and 

the US 1cnral public. The final Environ-
mlnntul Impact Stat.l2wiit takes into 

oncol:;Ideration the :Oillli:ts received 
the draft. The required iorm and content 

11lopaut Statementof an Brnvi-rolllncnlital 
is fumithr defined in -4 216.5 nd 216.6 

of 

of thlcc proA§cdures,


(6) 'ctte VC Determiion. A Nega-
v,'rittOllt'-c Dieterinilation is a formal 

document baned ol a 'l'hrshldl 1)eci-

ion that a hirops ci a veiOn int-is a 
will have a signifl-maijor ac"in which 


adist elfect cl 
tie human fnvirnlhIlt 
r, a f me torat which aland i1.onn:-mre' 

Envir-onnatlfal.a! l': Ct Statement or , 
re.'lonm2nti Assesncnt 

t . 
will not be 

(7 Negativc De'(dr.i i A Ne'ai\'e 

3'c25,at ion is in official written Agei.icy 
decisiion mic Ity .t Assi't1ant Admin-
strtor'vhWch st:.c'; that the Agency will 
nt te\'cyloll il IEnv'-oiima--ni:i ]np?.ct 

i! ~ ,01. As:;ens--nc
,?it. t( : \'..dcli he Allen,'Y ,hasrectly aiecting the envirlonment; 

v.;fic6 as i llral v coverod by 
ths' p'oc.dITes-.Thel decision many be 
ba-., ,m i() -..vCrridin' coit';idleratioans 
.'t h:-'eC p otiilon r ' chsal.tier relif 

-h,.h " % t s a t11);t't ial mrillte ,
of )'- rolmalel: 1.1l ,S'.Cs '-; li11t;; or' Ln-
vi twtental Imnact Statemeints relating 
to auihlractivitic:; hivC h.)1',, prepared 

lI, past, or (iii) t-iC fact that. tietehC 
Akt-iy 1i11s li:-evio'tsly decidedlo )re-
panre itl'ogr'aluti C St;vliit'1|lnt or Ag-
:tessilleilt coverilnLg the activity ill (lU.,s-
,ion. 

(i1 Project ldcntifivaliot Docuent -jt 

IID) . ',(i it ,-iiiil All) doctiiili vllichlt 
Initially ideitifies and ,l,riles Ki W0-
tosc-d project. It i:, It ,.horl Imalcr pir-
sc, tilit: inl iIh hfornoimini oil t i 

'ro ' ita o (clevis)el.i ii 	 't te itt:o to 
Agwevy lriorit.ies ind it: lracticil p-

toliti:tl, 


(0) Progri nmAssistalice Itiail Po-
vi::(il (PAl'). All ilivtrmll Al) (lo'I-iiillt-
lsled to iitiate iii l ilenlify lmptl!o-,e.d 
lion-project commodit.y iillipot oro-
rr';:. It ituittl'ous to tie i'ject 

ldei lirctioi I ioctuiiciLt. 
(1:) 2'-'ojmi I f '-o IP u',l'T PrI '). Ali 

iine,'i ml All ) douitmit- i:ret;eIjed dorii 
the iialyt-ical stl1ts of it lirojet in col-
jtlnctilln witl forullatton (of the 

Agency's Congressi(oid I're:;entatlon. 

RULES AND REGULATIONS 

The PRP Ideftlfle:; mnjor project- Issues 

and o:.surcs that. neces.ary steps enn be 
If the project('I.Ced ipon to examine 

is feasvible and to deterinine the best 

possible implcirwntation plan for the 
project.

(11) Program Assistance Revew Docu-

7 niat (WARD). Ali Internal AID docli-
a more (let ailed review ofineat used for 

an approved Program Assistnce Initial 
Propo:al uder it non-project commodity 
iMPOrtIt-progiraill. It is anlalogolls to the 

Project, lcview Paper arind conttins a se-
com-ioll which identifies catgories 	(if 

provides the juv:ticcationmodities and 
for the propwor-' 	 AlD financing. 

internal(2) Project lopr (PP). An 

AID document vhich provides a definl-


of thetive description and appriaisil 
In'oject :ad particularly, the plan of in-
tieiemeltation. Project Papers form tie 

basis for atfinal deriion on whether or 

not, to oiler AID funding for it project. 
(13) 	 Program Assistance ApprOMa1 

An internal All) doec-Documcnt (PAAD). 
ument approving non-project commodity 
import- program assistance. It is analo-
gous to the Project Paper. 

§ 216.2 Appleihiilty of pro,.eAistoe., 
These proccedures apply to all new pro-

grams or activities. ineludilng those that 
y arise iil conne:tion ,itl on-going 

projects. for project assisL-aice. resehrch 
and coiamodiity plrocurelent.. Not every 

niajorAID activity, however, will ite 	 a 
tle humani1ction significintly affecting

of these pro-environment for purposes 
cedures. For exainlle, the following gen-
(ral cl-ses of ativilies wvill not non .. lly 
require itc- filing or an Environmental 
Impact Stldement or the preparation of 
an Envi,-,trm,-al Assessment: 

(a) 	 Education oi training programs 
tdestiiled to resLult In activities dI-

(Wi Controlled experiinent'itioii ex-
eiusive'y lor the purpose of research 
;vhich is confined to small areas and 
carefilly monitored: 

or in-c) Analyses. studies, academic 
vestigative research, worlshops and 
meeting1s: 

(d) Project; where AID is it minor 
donor to a iluiltidonor proje,t- and there 
a-e no 1)otlltiail effects I1l}01) Cho environ-
inent of tl 1S or areas outside aiy 1ila-
tion's jurisdiction; 

(C) )otnllncntlatcd information trans-
fers: 

(f) Contributions to fill rintionnl, rc-
Iijl ohor , at ionil orali:.atiolis by the 

US which are niot for tlheliirp(oe of 
en11yo, tt identifiableaspeciicaly 
lpro vci't or I t'oet':ls; 

%,) Disaster an1d einerency relief 
activiites: 

(i1) U6 iinst.itilt-ion btllmlith u rants, as 
irov l.ed illr 21i (d)for Sltctiorl of the 
Forel!n Assi'tattie Act. 

§ 216.3 (;eiternl proredumt. 

(t An ll11ta] Envlim'onniluital 1xamt-
1itlolln uIll be prelinre(t iy tle origiatoa r 

of a project cot lclire l1y wit heill, Project 
t evicw I'aler or Program A;:Jstnnce Re-
view I'otuleMntt or earlier. When Project 

Itevitw Papers or Program Assistance 

not theReview IPoctIiienlts nre utilized, 

I'itifl ,nvlrol lt'tl ,xanlilotion will 
be prepmred tmncurrently with the prep­
,i.d.on of the Project Idcntlftatilo loc­

ument or Prxject Assia'nce litia Pro­
posal or iit thcearliest app'opriate im. 

or- the Initial Environnienl­(b) lBn;ed 
tM Fi a 'h1reshold Dect:;tLExainittin. 

In thewill be speclfleally reeinncndcd 
Assist-Project Review l'aper, Proranm 

ance Rlview )oellmnt or Project Iden­
illOn it­titicatiol lD)omiine tl 1 1)1 acted 

or Oillc, level concurrentlythe Bureau 
with pproval of the Proiect Review 
lpaper,Progran Assistance Review Doe­
ument or Project Idntificatioll )oDi­

ment. If the Threshold )ecikon is nera­

tive (i.e. nil Environtental Assessinent 
Impact Statementor ai Environlcni'tal 

is not reqitlred, th- r- tizant ]urctu 
Inis decision ndor Ollice will r), ord 

such recod v i; eonstWltc a Ncgative 
If the Threshold Decl­Detcrmir!ittion. 

son hsed on an Initial Ehvironrielital 
I. 	amination is i-,:.itive ti.,. a s;iqlnificant 

to occur)environmental Impact is likely 
is .to be evaluated tothen the activity 

is to he rep:tred(determnine if an 	EIS 
pro­purstnnt to Section 216.6 of these 

. Tllrshold Doci.,if,ncedure . When 
bar,qd on an i'ittl Environmeotill Ex­

anination indici-tes that an Fnviron­
iit-tal Assessmrn( iI, rcequired, the pro­
cedures of §'216 " 'ill be followc.:i and 
the approved lrojc t it-icw P;qer or 
etildvrilent doclut-ent 'ontainiii the Iln­
itial Environnientail Examination will ie 
circulated to slected U.S. Fcdtrral npen-
Vies with rplev:rnt expertise. util:zing the 
list provided in the CEQ Guidelines. 
Such agencies w',ill be invited to make 
written eommn1ts within thirty clays on 
the Examination and on matters that 
should be considered in preparation of 
the Environmental Assssmet. Com­
ment.s received oi environmental a-pects 
from reviewing li'ecleral agencies w\ill be 
forwarded to the originating proicet of­
fice for donsidceration in the formulation 
of the design a11d inimlementatmon of the 

the required Environmentalproject and 
theAssessmnent and will form p.trt of 

project file when the project conies for­
ward in the Project Ptller statgc for fi rdn
 
approval.
 

(C) If the Project Ieview Patper, Pro­
grain Assistance llcvltw l)otmnclit or 
Projecl. Identification Document is all­

'proved ant! the Threshold D1ecision osi­
tive, the originator of the project will 
prepare. prior to or concurrenilv with 
the IProject l al, (ir l'rolran) Assi:;tance 
Aplpoval l)ocumnt, an Etnvii'onmelsta 
As.smesllnt or dr(tt. J,'.nvirnlineital Tm­

pact Stiltemillt t; re':lired. D)rhft En ­
vihoniinenta-l Impact S-iliit will he 
circulatet for revie.w ni (Oiillic lt .Lq 
prnt of tie review of IP'oect Papers and 
is ontlined further Ii § 216;.6 o1 thie;o 
procedom's. ]inal apl'rovl of ilhe Project 
Paper or Programi Assi,;tanre Apluovmt|
1)oCemcnt tAnd 'i(- ietiod of imple­

1netiattrtii will Imiicluhde conillsderilon of' 
the l',lIvihollli(ilt 1 A,;:;e.';!;lll(tll or fiinal 
Elvi ronill it al 111(1iict Statcnellvit ao 
well w; otller required (non-envirou­
melitul)linaly.ies. If Iot in or grants for 

broad ector activilUes (eg. river bmlon 
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development, et.) oir' proinsed, n fel-
clm or ]pro riontiatic Eilvirl'onl"llt|Ll 
A.-sc;:;I'eIit 01 1lruironllental ImpaLct 
SL4telfiv:t col t.t;Acnt, with the :,Coic of 
ileprOlmsed l10.1 or grint will be PrC-

I'arcd Ini conultlntioll Willi the Project 
Pl'ser alid 0gidicHIC(ft will be rciached 
with tfiic. recipient government that a 

it ih devColid :1111 pkior to its approvill 
(dl) rrccesslh and iReviewWithin 

All) Initial 1,;nvironmic:ital 1,xamina-
( ll ; 

tion;, E'nvIrolni.ci } Aasea inflt.S tId 

final Environmental Impact fSt:t mI ' 
will be proce..-ed within AID in accord-
anee vi (h the normal AID procedurcs 
for other dOclc1 en t I'l l se i1)occ'diir 
call for particiv"Ation illthe iroject, re-
view p!ocess of Iechoclld' lefrinl and 
coun try s;)c(.ill)i.;. ).:nvi'iliiimentall As-
5t .Yiiiili is aind inal lovircliflonwrtal Ira-

pact %,ittAtclenswill be reviewed a.;an 
htct.:ril part of the Projcct Paper or 
equivalent. Illaddlliola to ttese 1morntal 
pirocedures, EIVMI1MIeniAl Assc1.1.lCl1 t-

will be reviewcd hy the appoilitd 1311-
rau environlncliital officer and, ileriodi-
cally, by the Enlvirllent:l Coordihttor, 
who vll monitor the I"liviroinmert..l As-

ronentil ImliAt Statements .ill be 
revi'wed by th' Vnvioolnental Coordi-

j.at.or anid tile Ouice of the General 
Coun';el. 

(C) Mcnitol'r, ;To the extent feasible 
a iadlelceanit,, prjet;s tt(d! ilrog'anis for 
which t1--viroimpltil Impact StlateCintS 
nenls or ji onsilon-uientiil Asr.e'';tmcnts 
have bil lrel)ared, should be (hvsi'lled 
to Include mea.'urcmlent of any ehallncs 
ill elviroll:ieInu: quality, positive or 
negative, dinitn their imn:lelent'llion. 

Thi; will* recilh ' . r''ol ingitof 1asc-lilne 
dnb at th:e si.'0.. To the extcnt that 

available data il' 'nl . , Ooiffltm fices 
of AID will IIr'n-latc systeilts ;il 1ol-
labio'atio I witlh til l,'Citipent imitin s), 

to toonitor slich h1:1'ach; dmrinr the life 
of ,' .;iIVIo , 't in the activily. 

Rc'i ion;: If. afer a 'hr:e'holdl 
.'jsir," il'ltl:n ill. Ne',atlvc- .l 

l)eleritnlmlt' "0ol, ; proje't is revised or 
l10W hio'ila it iol iect ;ltes avalib)ie 

r 

RULES AND REGULATIONS 

a Ciong will be cllilnbr io normal AID 
ortanlia.tional re'iiolliiiitt( so that an 
eivironntleiI awarcnc;;:; will ierucatie 
the entire orlm izatlion and CiiiromlliIen-
tid conIIidteritl.tlO will be weighed with 
others in ill intgrateIljtnnllCr at each 
level of resinslibility. 'Tnus each AID 
ollichil eniliowc red to autlwrizc fund; 

prpCaredanlro will he re:ipmsible to the Adminstratordetaihd A:;!ii;!;mfliCnt will hie 
thense lprocedures andCoil'.1 !Itred oil calh ildividual p:roject, as; for Ihi1l enlcihf 

obatlnin'q and nanatlaIng the required 
resources. 
(b) Ia view of tile need for an Inter-

lnal find exter'nal focal point for en-


i lTllllCltl lll:I(cl'5, the pos;ition of Al) 
Environmntclj. Coordinator has been Cs-
tablllshed InIlhe Office of ,3ciCllCe alld 

*l'eS- itilo, y, Technlcal A.,:;it ance B3u1-
will serve 

as tile principial eniviroiicnt.;tl afftirs 
coordinator for lhe entire A: eiwi fil(1 
will pro'i(le policy plidatnce and profes-
sional leadership within All) and will 
serve as ci aiirmnl of tlhe AID Coi'nmittIe 
on Envirolnient find Developmle t. The 
Environmnental Coordinator will also be 
the princiial point of contact oIl oi-
vironillential affairs with tie Council (M 
,EnvironmentalQuality, the Department 

ream0 (TA/OST). This er:;wli 

of State, fill other Federal a[cnlc's and 

sessmlent, process. Draft onc'ilnl I\'i-the public. 

, 
 0i1 4. Ollice of ('01 tmodill ty wt ctl fl
,,I'lliildi(,aIi.e:. ha.I a llp(l"( d iti 

5. O1Ci Iteatt CM '1i)
n11"'t', t N it' Del erminai wll-

of irtan l evelopteot ('IA'u1))
I'C IleL"0% (ld 'V PCcI(,l~ii. wMMill G. 0111c; N;%lli\'t h 

7~ (IA/'il):ti'tivi..edl by the coalt 7. Oh'("of Notritlotlie reviewdall 
1 

I['imcall and all l. viromnalill A:;Ne:;s-
Illellh ori Ent Imniact, State- if) When rqilired iiy re.;ponsible of-

(c) 'ITe head of eich Bureau, 7L'.1;%l
and major Office will dcsig;nate a con-

iotent olticf-r to act us ,ocii ii. t or, ad-
visor and principal point (if ('(,ntact for 
civiroi)mlnviltpnlca.ers w '.hil his or-
galnizationl nlllit.Th:-e ofhiCrs located 
in AID/Wa~shigton \will alo be members 
of the AID Coimmtittee for 1,Envlronnlenit 
'ind DevIelopmellt. 

(l) The ConVlmmittc( On Environment 
and Dievelopment will provide advice on 
ir:lj(r issies, policies or provedures hay-

i' ngcclly-wide inplications. vr iro-(el Central technical offices will 

vide suppui', and advice to AID Bureaus, 
Otlice., aild Mi.siOns as requtested Illtheir 
rspCliC(lve arems of expertise. 'he follow-
Inn Otlices arc expected to be involved 
IllOst flrecqlilty: 

I. Oli,'e of M:iiginrliit, (SI.ER.',,G) 

2. )ace of Apri'uilturi' ('J 'AORI 
3. 0111ce of Sle( and Technology (TA. 

o. °) 
(' 


the hmnan elvirolnmnent or any Irrever -
Ible or irretrievalble commit ment of re­
sources. 'rhe Fnvtroimnclita AlMe:.slnolvt 
Will be consideied by All) prior to 1nit11 
alproval of flln' actt'.itv PS outlined In 
§ 2. 6.3 of these procedures. 
(h) Colaloratiou 1'ith Re1cipicnt Na­

tion (n I'reparntion Collaboration in oh­
tinin,, data, conduclii , an-lyses and 
con~idci'ing nfit ri tves will hellp huild 

an awareness of devclopneit- asoela ted 
environnental ,ro'lcnitslii less developed 
countries as well as st I I in biling n 
incldl'.enous institttii l capability to 

(l) nationlly witli ;"iI prol:lenls. Mis­0., 

sions, Bureatlsi a(ti O:li-es will collabo­
rate with ireilliet C'intrica1 Ile i­
111l1 extmqjt p'o'I lPc. illIhe d\vcloillien t 

t 'e­

qulii'ed and obtain ,freeonent f the redi­
pient, coulntry I l:arto'ate in the prep­
aratin of nnv r.',unic-d Assessment and 
to con,!di,." e"V\'pI t'j.iioiit ('ons:etlCnlCes 
fir set f'i th..'l. T11sonle cpS's.Cell­
trallv: fPilded Pr,',(t Papers "re prepaleel 
:ir approved pr'or to c.ulltry sela lion. 
III ,:uch case,- prior nareelnents, collab­
oratioln and specificC details of alny re­
quired Asse,":s'm eit l-,t I c deferred tn­
til a later date. la many rlcitlict ('ot11­

tric. lneither "' ii- dala for complete 
E'ironlnental A,!.-e: inents ' monitor­

of an',' T ivi'onmlil 1 A,.1-e1rn -t; 

lng imay be avaiil'le, ior )-all ersomiel 

wi'.h the ktiowld,'e requlu'd to parti('i­
pate stibstnntiv-ly illthe As'esnaents. In 
thce cases. Misten'; should entcouragC 
and be resr.oi ive t.-ho'tr:olOuntry I° 
clue.sts for trairilng or technical assist­
ance. When All-) uiiil,,t-ralv considcrs 
that there Is aLi'e'rona-le risk of sqni­
ficint adverse ciffecis on the environment 
fromlflan ativitv p1o'wo-"d to it for sup­
port, and wherc effor.. to hrcomicage the 

incorpor--tion ef vily.sirarlc"t saffgfards
instlCCessfl, AID reserves the pre­

roTia j of declining to p:,rticiliate In the 
act.t\itv. 

(cI Cotet (nd F'orm The SCope itltd 
depth of inforatirin and data g;athered 
for Environmental Asevsnents should 
be similar to that for economiJo, tcchilili­
c i and other an:,I cs reqlired by AID 
and must be rolevaVnt to the Secciflc en­
,irolnelt"l is:,les Involved. 

, 
(1 i oltvino h Aese':s meat shol d 

lnclude or m',ke rcfercorce within the 

sanme dect nut to ,adec,;rintloll of the 

pIroposed actiou, itstat.'iicnt of its ptir­

ildies, olid it doi'Viiltiii of t•m i1 0-
Itnint atrected, Ii"i'dh;ig information. 

lt.t w\'illI i aproi-ile, aces, qu'difI'A Out-idcolih'actors mal-lolliry te-hical (;tta fnd malps aid 
tot li'ilI'i wherle l a'aVllt,adcquIt.iv'i:ic~ll PAs;:c:''llIts mid :il-b elpiiloyCd toI;sist illi)I''li.l 1ll1 dni 

vii'un,lc' 11 ]1lm it LititUt vIlli I" viilllie 
:'itoniilcd lI.i proc'..: (-, nlp r'opIhtcly if 
til('' I:li' C;l liacs ill th, pirojC'tIliii 

or of''.1;i, inllLdmllt tL'Wor v.hi'.ii Ill-
[ lTre j\l''ieJnt'Orl-oi-formatioll i(,'1':'111Ivallitlc.t Whe10

I-oill.i t; ;ll 


c ' 1rporatoIt a :cttll:I ll ,;'Op or. Iitl',. 

llade as to \vlter 

slich '}lllrxti itiay v\i'hotl'i 
(d cil' hOlit iii v ill b 

li:i 50ll el ntal 
llti lthly i sesse Iif o, heilliliat n l . 

w ill Ibefol-lirt' olitlii cd above 
low ed. 
pro t ae 


§ 216.1I. t'Ni1tilti IE'. 

(it)As L g iceral principle, responll|-

billtles for envlirllnnmi[4t1 decislons and 

]llVi(' *- til'miioi. lofali5'''-4'1tlt potential enl-Elirlolllletlluh E nlltntiOli:;)lii 
mieital A,.:,sieIl:' or EliviriIllI .
 
]Impisact Si~tt.i'liIClLt. 

§ 216.5 F1 I,, llient'l Aosmamoiiiq
%h 

(E.,)o 

. 'TIe pu r])o'seof 

1t Isto |P'o-
IL (it) e a l pu mpol'O 

th I-1:11'il-oltlneil As::t,:,:; 

vide Agenicy and host ('oilt. l l' desliol 
ell SI%, iiILdr-Ill :tl ers ith it olinlsl''r 

for se rabitl'the relsoli Lly 
ecc[;of 1ro x ied actloll ; 

.MaIllml of 
Cl l\o nIll'm lalei 

fidll(the'ir Iatlllalictl lt'llLtiv ':is,)thit 
the Cex;icLed iillCfll.,uf (evlopC] nCt oh -

jeceL.ves cl be. weighed ivpldllst ally ad-
vere shorlt or long-termn Imlpactsi upon 

'lil itl t0t-t; i''i .'t, I liily itchi"id .l 
and speci:tli.e(d 11t0y:Li ! data ,Iholllcl:,svil 

I tivoided illtllt body of tile draft, lilt, 
if required, ,lmul be atticlhed itsap­

w ith ILl eqiatiit itdiies or lojtllot(: 

biblio raiillc rcferences and, if diflicult 

to oit)'1111, a lit atfln of where they are 

avail: le. Ill addition to ii d esc 'riiiptiolof 

tilt! prOjliO ad lLc ti t lla n d Lilt: Cnviro inel t 

afc edt. Ih Plviroilnental Aassessifltlnmt 

l.,siOCi I i nubtitantltally taken from 

CEq (.uldelille*,btction 1500.0. 

5'
rE.M.AL VOL. 41, NO. 127-WCDNSDAY,. JUNE 30, 1976REIslr, 

http:v.hi'.ii
http:E'nvIrolni.ci


.
RULES AND REGULATIONS 
or other adversetioll, threats to health 

resource develOPment projects,re- water should be identified. This 
should Identify and describe further or induce secondary collSCOlCe~lcns)

whijl are intended to be etc.) could stimulitc should be itbrief section sunmninri.iitflated activities elects in the form of a.socilatCd invest-gencrIal area and effects that are ad­ndcrtal:cn in the same Introduction of discase vectors, in one place those
of subtakti.ninY the same nature which meats, 

cco- verse and unavoidable under the iio­
and changed patterns of social and ofby AID or Included for purposes

prortiwted tand flnneed Such seconlary eifcects, posed action.are 
agency, or nomic activities. a clear statmen',of 

nnother US G;vcrnrhiCnt on human health contrast should be 

where AID afsitU;tcc ii conditioned upoi through their hnpacts 
and how other avoldable adverse effects dis­

community faclllties;fur- and existing cussed in this section will he zuitigel e:. 
the recipient couantry's undertaking facilt-new

the s!ile ge- activitie.c, throlugh inducing 
(6)Except for provsis of some direct 

ther related activities ill 
and of subtant:aly he eventhe same tics and activitic;, or through changes ill 

disaster relief and .liortL-terin balance of
 
oral area nuatural condlitio l I. may often assistalnce. AIT's
 nature. The inte:relati~nMlils and clnilu-

th9n the primary of- paylielntS or budgetary 
more substantial to provide'long­lative elnilronl n r n t nl impact,' of the pro- activities are normally 

posed action and other related activities, feLs of the orivinal action iW:elf. For ex-
term benefits. However, the relationship

i 
as described above, mu.t be presented inlample, the effect"; of the lrolposed action oes of man'slocal short-tergrowth betweenmovement andTilhe on population niiintenlnctle and
the Enironimttal A.iscsiiet. morc sinicant .ec.- cnvironlment and the 

in such may be among the 
amount of detail i roviled and enhancement l of unh-term proectivitv

ondary effects. Such population
descript;flns should bc comnensurate be cstinated if should be explored. This svction should 

growth impact should contain a brief tiscussion of the extent to 
with the extent and experted inpact of to he si.nic~it and onav'ess-in- expectedthe action, and v.ith th::amount of 

which the plOp)Used a-in Invvfi)'¢c.s trade­
meat made of the effect or any po.sible

iarticular leVel between 41or-tera e;ivironnentalformation rcciuired at thi offs 
l ng I ltin$;,fe;tMbility, change in population patter; or growth 

gains at the expense cf long-term losses,
of decision-md base, includin. landih re-sorceup.n hccurateetc.). In order to ennure 'ice v ..rli,r discussion of the ex­de jn, use, water, and imblic services of the area or 
deseriptcans of a pror.o!:d action and its tent to w iti'uLe prol)Osd action fore­

1hould made in question. context,alternat".'es, site visits be 
(4) Reasonable alternative.i to the pro- closes futuc options. In this 


as appr:-jprifte. Poomltion ,nd growth where releviiit, hot-L terin and 1on r.term dO not refer to
 
posed action including;, be

charaetertics of the afertcd area and 
existilg authority any fixed time periods, but should 

not withinon and grow..th assumptions iho:e the in terms of the environmitall%any popltit Al-) should be investivated. The sport- viewed 
used to justify th proicct or pro,rtin or 

soring Office or Bureau should study, de- significant consequence, of the proposed 
to determine scondary' population and 

velop and describe approriate alt rana- action. 
growth i..,acts res'ulting from the pro- of ,c- (7) Any irreversiblo and irretrievable 

lives to the recommended course 
posed ac tion ant its ,iternatives should 

proposal which involves un- commitment.; , natural or cultural re­

be ident!fled. It is cdniify, quntify resolvedt concerning aonflicts
essential that the tion in any lternative sources that. would be involved in the 
Sources o. data u-ed to 

pro-osed action should it be imnpicentced 
uses of avllble resources. A rit,orous ex-of should be identified. This recuires the 

any.v all en'ironmlental evaluatiolor eval.:ate and ploration and objective
eonseque'.ce.3 b2. exiercsly noted. 

,:'Bureau to identify
foreseeable e1vtronnrental sponsorilng OfIfce 

of the proposed r(,son1,bly as those listed(2) '1'1e rc',ationship of all reasonableC alternative unavoidtihlo im,:acis such 
and resources impacts in paragrpih five of this section and theaction to llan for 1:1l for the affected , iht and controla 

forthei affctedo te actial uesbof 
use, ptlit.et extent to %%.hich the action irreversibly 

ar ~eand corl enhance environmentA quality or avoid etnt thectoral or national develop- the range of potential uses osarea and sh.o:,ld examined. Since some or al of the adverse environmental curtails
ment h'a~ns he the environment.
 
AID prcgrans and projects are uinder- effect.s. is e-stntial. Suflicient analysis of 

(8)An indication of what other inter­
such alternatives and their environmen; AMD or,aken o:'."at "ho rcque- t of and in col- and considerations of US, 

country, tal brmnefid5s, cos.ts and risks should ac- ests 
laboration wich tile recipient 

company the lpropo.scd action through LDC policy are thoufght to offset the qd­
there should be no conflict with the ob-

not to fore- verse environmental effects of the pro­
the reves- proeess in order

jective and s,'e.cific terms of TDC ap-
options wich might posed action. The Environmental Assess­

lans, close prematurslY:l land the extent topc'oved or .1:o: use quality or have ment should also indicate
enhance environmental• %lirCiecontrols, if any, for the area, which bene­ad these stated countervailing 

. detrinenta, effects. Examples of such 
.a. Le'r.. .lea fits could be realized by following reason­

alternatives Include: the alternative of 
some or all of the ad­

3i 1t'. a Zaf,." avoid to the proposed action wa "vt' tioablehlai,alternativeswould 
ti'.e rpos(ix actionbea-csd oi takingaign no actionito orroof postponinggaaction 

ef aothe ad­!rnnet the hutln en-
..pending further study: alternatives re- v o avioe cost­;reaa;lCc~t. lni'.it be aesseci. dif- verse environmental effects. Where

actions of a significaitl:'
,l ldcntifieatii n, iquantiflcation of -qtirin benefit analyses of it pioposcd action aic 

fi'ent lhature which would provide
stich lin- ae'ts rerilcs a.1 arscssenvit of prepared they should be attached and

dilfrernt environni'utallar benefits Phvith' the extent to*a positive and ncpative effet'; of the u tt ral altern'tives should clearly indicate 
it nffccts tile environ- inlpacU; io.g., lv nst . as 


:11etll,of the rc-llpirnt c.dmltry or eith to reflected in such analyses.
 
1srol)sed actkn - flood control piro,-ians) alternatives hih environnental costs have not been 

or detsils ofrelated to different besiils present,
bt)ring ,t.!mdrics . dife,'ntas al'roprite.evirnmeThe at-tl te proposed not-on which 

l 
would 

o (9) In developing the above points.tenton dve 
 the iro '.ct t or 
tentionl i.,-Ivcnl to diffcIt eiivironmnentail every effort sh3uld le made to convey 

to tile nature, different envi..lniental impacs (e.g.,
i;%ctor. will vary accordnml the required information succinctly, Ina 

r:sus cooling towers for a,\'L

o,0e, a'd loz.".tlon of the proposed ac- choline pond fom easily understaod, iiving attentiontht foreralternatives


tion. Antong fa,\tors eoniderc should plmt); 
to the sub,;taicce of the information con­

t eegy ntaterv ­ablilut icnsoi.loeth. ly fe rather than to the particulatvtyed
tltoerna forthe vothe a il hsuaep: s o1(if 3 thi'lt i touresc , 
form, length or detail of the Assessment. 

2,,h of Int.ron-tentasto listed int M.1tc) (3) tile above points, for example, 
th ,ose always a distinct see­Prin:ry attentIon tiol f .<hIfld wildlife loss Inclding Each of 

r'li:e Ildecilia ely Covereddues. Lion ifit,: l:"h occupyn need not 
, ' tlur~e, theaetoraellusitionof Imind. waters. and inter- or iiI)Y tdl, c eeshoulk e in tle I.'lvironilnent:tl As- therein. In (,itch the anly.sis il t isie'l Ihoe factors; nmot, est.s case. nit,,k,to (li Ustuin the impavt of tile iiroposdin discussiibe sully etitev dettied to reveal whichalterntive;--itemn;.shouimpactedrd en-
e the coniniarittly\ e\,aiuat ion of the fiction anl i tich

actiit v tal ben,.fit. cos,; .9nd risks of 
focus of the state­action. should normally be te a aisciits thelomtl netiot

(ll Sccondary or indirect, Iswell ient. 
prinary or direct, con;equeneS: for the alOcrnait'. 

d (10) T'nvhroinnitl Asse.srncn~
easnby.r~sci

e'nvi ran ment ;hould t-e timeludl-d flr tlte() natt at(n- Khould indicate at appropriate oilts ill 
5) Any reonablY foreseeableinits,As:-:;nent. Many ma'or Agency which can- tie text any underlying studies, reports, 

verse environmental effects andin imrtt:'ular those th.tt Involve the rm- Iol- and other informnation obtained 
st'm|t.,n or fundting of hifrastructure in- not be avoided usuch as water or ai" 

considered i their preparation, includ-
Irriga t ion project,;, rural lution, undesirable land use ptittern.

ve.;tmeat (e.g.. urban conges- ing any cost-bencfllt analyses prepared.
daiate to life systems,

water supply systems, rural access roads, 

C)
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In the caac of documents not likely to 
be casly accesiible (such as Internal 
studio:i or reports). the Environmental 

-,,.;.;iienlt should lndicate how such In-
forrmatton may be obtained, 

, 1) TTo the extent required to obtain 
a rc.L;oncd :lalysi., each As.et .esint 
tliould be prciared utilizing a systematic 
intcrd;ciplinar:' tamiroach which will 
ensure the inutt,'rated Ius( of the natural 
and ,social iwiences and the environ-
ncntal de;ign art.; in planning and de-

ci:iion-making vhich may have all it-
pact. oi nman's vnviroiinent. If re(ui'ed 
di:,,-dinc:; t'c not available within AID, 
approloriac tLo of relwant U,; Glovern-
ntnt and local iDC. agelncies or the pro-
fersional scrvices of universities and out-
side (:comsulta itls should be maide. le In-
t?.:rd:.a;cIsmary alproacih should not be 
liitO to the preparation of the En-
virouinineultal A.,scsinent, but siould also 
1he u.ed in the varly planning and design 
stages of the propo.ied aetion 1(andin its 
evaluation. Early application of such 
an approach should help assure a, sys-
tenrntic evaluation of reanonable alter-
native cour',es of vction and their poten-
tial 	sociai, ceo:'mic, and environmental 

eoa,_octuenccs a. well as nitigating detri-
meinita. effects of the chosen project or 
activity. 

(12 1.d ,,roptram Assessments may 
be requircd in order to assess the en-
Vr,0aim'ail eacts of a number of in-
diviwual actions and their cumulative en-
iro',.menal i:np t in a given country or 

g,:- caphic ar,:a, or the environmental 
impact., tha , are generic or common to 
a (.;i.Ss o, I actions, or other nctivli-
Li.; which are not country-specific. In 
O-o:so 	case-. a ,;uide, pror.aminiiatic As-
oe nmenw'%] prp.: ;ircd in AID 'Wash-

l: ,' PC:!,,l-to appropriatePc 
o' Ce":.as sINi, ;:. ~ot> vernen:,, and 
o :..e:,ded , aw's wit i thela United 

:.at.. 2:,sen upon consultation with tle 
C o.. L:nvirc.inur nt and Devel-

iinx. the Environmental Coordinator 
.	 .,_.I,m! n'i to the Administrator 

.nubiccs ad appropriate prep'aring . for such Agency-:,'ide proa ­

t: ic A:r;Fessinaimis. Decis;on: on thecneed 
pi" ; tt m ic;al As-lOgmi. nviroun; 
y imets on :wrtions relating to a spe-

'iountry or region will be 11 
IirauorOfihlad1 : cgn-.an 	 Ill

.('o, ni:'lt ai~resu or Oice hlead in 
C,>!: ltation v.i Lhl the 'i oninentl Co-
orinatol. To the extent ln':ticbielc, the 

Wni 11116 content of tle prograninatic 
V.ivi,'uiental A.sc:;.nw1t will he tile 
sanme as for proect Assessmnlts;. HuIse-
tlcl:nt Friviroinciltal Asscs;-n:ent:s on 

nmiior individiul actions will be nees-
.,.y \..m. :-ll]l follow-on or subsenienlt-

tit\t.c. ,ty have signifieant environ-
Ia,,ttil ihlpacits oil specific countrien 

wv.he such impacts have not been ade-
quately ev luatcil Inl the lproranilnllatic 
En\'iroinmwntl Assessment. 

I I:) Ii a situartion where ill analysLq 
lil i i'ath'es th:.t itenttial effects inay ex-

, btIleyolnd tilt, national boundaries of a 
rac,,icint. country and adjacent foreign
nations may be affected. AID will urt 
the recipient country to consult with its 

neighbor(s) In advance of project ap-

RULES AND REGULATIONS 

proval and to negotiatc mutually accept-
able accommodations. 

(14) Etivironineatal Asscsucnt. will 
not normally include material clas.sillcd 
or administratively controlled. However. 
there may be situations wherc environ-
nental a pecVt; caniot be adequately (Is-
cusved without the inclusion of such ina-
terial. The handliig and disclosure of 
clas.ified or administratively controlled 
maleri:d shall be governed by 22 CI'1 
Pait. T.'I'hose portions of an EuvirolneI-
tal Astessmcnt which are not classiflcd 
or adininiitratively controlled will be 
made available to persons outside the 
Agency a.9 provided for in 22 CFR Part 
212. 

(d) Consultation Lzd Review. When 
Environnental Asessients u'e rc-
pared on activities carried out within or 
focu.sed on specific LDCs consultations 
will bei held between All) staff and the 
host lovernment both in the early stage:s 
of prcp)aratlon and on the results and 
significance of the completed Assessment 
before the project is authorized. Missions 
will encourage the host government to 
make the Environmental Assessment
available to the general public of the 

recipient country. Ift Environmental As-
sessments are prepared oin activities 
which are not country-specific, the As-
sessnient will be circulated by the En-
vironmental Coordinaor to AID's over-
seasv Missions and inierested LDC 
governments for information, guidance 
and comment, and will be made available 
in the US to inturestcd parties. 

§ 216.6 Envrotinwto inpact(ESte-
nieiii (EIS). 

.'znvironmental Impact Statements 
fEIS,) will be prepared and circulated in
 
accordance with section 102(2) (c) of 

NEPA, as amplified by tle CEQ Guide-

lines, when major agency actions sig-
nificantly affect: 

(a) The global environment or areas 
out.ide the jurisdiction of any nation 
(e.g., the oceans); 

ub) 'File environment of the United
States; or 

(c) As a matter of policy, other aspects 
of the hunian environment at the dis-
cetion of the Administrator.,crttnI ,,n oftill~c Ad initraor.should 
The contet and form of the draft andni 
fiaamioint o111lte drafTItd
final Environnmntal hnliact Stateme.t 
will g;enerally follow Section 1500.8 of the 
GuideiincS, but will take into account 

the special comiderations and concerns 
of AID, such as thos;e set forth in § 216.5 
of these procuduti-s. Circulation of all 
liivironmtenta l mpact ":tatnieit i 
draft form will irecde approval of a 
'ProiOct Paper or equivalent and cont-
iients from such circulation will be Co.i-
sid:.rcd before final project autllloriza-
tion as outlined in §21.3 of these pro-
ceduircs. 'I'll( draft Enaivlronmental Iin-un- :dstance to the Agency; and 
pact Stat'ment will also be circulted vli 
the Missions to affected LDC govern-
1lel.S for informiLtion and comment, 
Draft Environnieiital Impact Staten ents 

will be iade va.ilable for collmnent to 
US Federal agencit.:; \,ili jurisdiction by 
law or special c.pi Ll;e with respect to 

any environnental Imnpact Involved, and 

to public aod private organizations a" 1 
individuals for not lcss than forty-five 
(45) days (see Section 1500.9 (b), (c), 
(d). and (f) of CEQ Guidelines for de­
tails) ; and notice of the draft EX'.iron­
mental Impact Statements availability 
will be published ill tie Federal Register. 
Cogtnizant Bureaus tuld Oflicca will sulb­
init these dtrafts for circulation via the 
AID Irivironniental Coordinator who will 
have tile rcsponsibility for coordinating 
all such conmunications with persons 
outside All). Any ecinments rcceived by 
the Environmental Coordinator will be 
forwardrld to the originating BIureM or 
0111ce for consideration in final polh.:, de­
cisions and the preparation of ii final 
Environmental Imiact Statement. All 
such comments will be a.ttached to the 
final Statement. and tho!se rcaponsihle 
conment.; not adcquately discus!;cd in the 
draft t.atemcnt will be appropriately 
dealt wit h in the final Statement. Copies 
of the final Environment al Impact State­
ment, with comments attached, will I.e 
sent by the Environmental Coordinator 
to CEQ and to all other Federal, str.te 
and local agencies and private organiza-
Lions that mr*de substantive comments 

on the draft, including affected LDC gov­
vernmcnts. Where emergency yircum­
stances or considerations of foreign 
policy make it necessary to take an action 
without observinrg the provisions of Scz­
tion 1500.11 of the CEQ Guidelines', or 
when there arc overriding considerations 
of expense to tie US or foreign govern­
ments, the originating Office will advise 
the Environmental Coordinator who wil 
consult with Department of State and 
CEQ concerning appropriate modifIca­
tion of review procedures. 

§ 216.7 Puhlic h'arngs.
(a) In most instances AID will be able 

to gain tile benefit of public patrticipation 
in the impact statement prooess through 
circulation of draft statements and notice 
of public availability in CEQ publications. 
However, in some cases the Adninistra­
tor may wish to hold public hearings on 
draft Environmental Impact Statements. 

In deciding whther or not a public hear­
ing is ai)proliriate, Bureaus In conjuno­
tion with the Environmental Coordinatorconsider: 

(1)I The magnitude of tim proposal In 
terns of economic costs, tihe geographic 
area involved, and the uniqueness or size 

o 
of commitment of tile resources in-
VOlved 

(2) The degree of intere-t In the pro­
pesal as cvidenced by reque:ts from the 
puilic and from Fcderal, ,tate and local
puthoities, and private organlzations 

and individuals, that a hearing be held; 
(3) The complexity of the issue and 

likelihood thiat information will be pre­
seated at tile hearing which will be of 

as (4) Te extnt to which public Involve­
ment already lian been anrhieved through 
other ineam, such as earlier public hear­

'tection 1500.1" of CEQ Outdellnes out­
lines 	reqoircments for trantmittat of state­
nlcita to CQ, miulnium periods for review. 

etc. 
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~Ilw,, meetings with citizen rcpresenta­
tive.,and/or written conI'lclnts on te
p~roposed actlonl. 

(t0ILptublic hearings are hcld. draft 

El vi ronllccl till Inupact Ztateclnis to bo 
discu should be made Itvatli)lc tot.:Ad 
the public at luast fifteen (15) (lays prior 

to tile time of the p)ubllc herigllus, and 
t Itotlc will lh placed illthe FEDE:RAL 

fRr~tr '.rC3L giving the subject. timo and 

place of the proposed hearings. 

§ 216.8 icords and relurts. 

Agency itnreau will mnaintain aEuch 

Il;t oiactivitie:; fll".
which Environmental 
A; ments anu 1Fiviromnental ImlaCt 

SLatempnltS are being prel'ardc and for 
which Negative Determh tlons and Dec­
l.,a on'; iave' been made and will re­
vi , the list. curterly ncl provide copies 

forto the I-Invironimeuitilt Coordinator 

traL.-tit.-Lu 
 to C:EQ. Final Project Papers 

containing the Env'ironmental Assessment 
will be forward(cd to CEQ as soon as they 
['e available. Cop)ic; will also be avall­
abl,- to intcres4ted Federal agenticslupon 
recqes:t. The cou:nizant Burcal will main­
tain itpcrittneult fIlc (which may be 
ILL o its norm:d project files) of Statc­
racntr;, Ai e~nwiutu, Dcteruniatons and 
Declarations which will be available to 
te public under the Freedom of Infor­
miatioun Ac'. ,:.:cept for actions covered 
by § 216.60) (14) of these procedures. 

(FIt Dc.76 -18997 Filed G-28-76;3:30 pm] 
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Table I. East-West Center Countries: Statistics
 

Country 


Australia 


Iran 


Japan 


New Zealand 


Hong Kong 


Indonesia 


Malaysia 


Philippines 


Republic of China 


Singapore 


S. Korea 


Thailand 


Fiji 

Papua New Guinea 


Pacific Islands
 

Afghanistan 


Bangladesh 


Burma 


India 


Nepal 


Pakistan 


Sri Lanka 


China (PRC) 


United States 


12 


POP 

1976 


13.8 


34.1 


112.3 


3.2 


4.4 


134.7 


12.4 


44.0 


16.3 


2.3 


34.8 


43.3 


0.6 


2.8 


19.5 


76.1 


31.2 


620.7 


12.9 


72.5 


14.0 


836.8 


215.3 


PER 

CAP 

GNP 

1974 


5330 


1250 


4070 


4310 


1610 


170 


680 


330 


810 


2240 


480 


310 


840 


470 


110 


100 


100 


140 


100 


130 


130 


300 


6670 


3 4
 

1965-

Physical 75
 
Quality PER
 
Life CAP
 
Index GNP
 
(PQLI) Growth
 

96 3.4
 

38 7.7
 

98 8.5
 

96 1.8
 

88 5.4
 

50 4.1
 

59 3.8
 

73 2.7
 

88 6.9
 

85 10.0
 

80 8.7
 

70 4.3
 

83 5.4
 

34 4.1
 

19 1.1
 

33 -1.9
 

51 0.8
 

41 1.3
 

25 0.0
 

37 2.5
 

83 2.0
 

59 4.6
 

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. 
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ASIA
 

The United States interests in the region are political, 

economic and humanitarian: 


--	 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; 

--	 economic in promoting the growth of mutually 

beneficial trade and investment relationships; 

---	 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. 


A.I.D. assistance continues to be one of the essential 

components of U.S. policy in Asia. It: 


--	 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 Lo 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.-developing country cooperation on 
international problems such as narcotics control"h ad eniromentl
pllutonmillion 


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 Summary table,
 
p. 	9).
 

PROGRAM SUMMARY 

(in millions of dollars) 
E SelectedI ducatin 

FISCAL Food Population Planning and Human eeeop- Other
 
YEAR 
 Total a-d HeatProgra Resources 

Nutrition andH-athp- ~~merinltve ge.t 

197L__6
 
oans 176.9 145.1 16.8 5.0 10.0 -Grants 51.4 11._3 28.4 8.4 .3g i_/ 

Total 228.3 156.4 45.2 13.4 13.3 -

T uortiroI 

Loans 44.3 30.2 14.1 - -

Grants 15.4 5.8 2.0 1 I3 521J
 

Total 59.7 36.0 16.1 2.1 5.3 


1977
 
Loans 150.2 100.4 36.8 13.0 - -


Grants 31Z27.5 79.6 25.4 0-.6 1_. -1/ 

TotalJ 267.7 180.0 62.2 23.6 1.8 -

Populotion Health 
Planning 

1978
 
Loans 199.7 119.5 11.7 56.0 8.5 4.0 -

Grants 168-6. oqLi. 27.4 11.1 1- 72.4 -


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).
 

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

Indonesia in TQ.
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ASIA 
Regional Setting to 76% of the rural children age six months to 

five years suffer from malnutrition. 

Poverty 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 misery. 

-- 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. 

-- 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 

annually. 

-- There is only one physician for each 40 thousand 

rural people in Bangladesh, 20 thousand in 

Indonesia, and 12 thousand in Pakistan. 

-- Despite occasional good harvest years such as 

occurred in the crop year 1975/76, the forecast 
is for a 34 million ton deficit in these countries' 

foodgrain production in 1985/86. 

-- 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. 

-- One country, India, accounts for 15% of the world's 

people. Most of the poor people in the non-

communist world live in India. 

-- Only 22% of the rural population in Bangladesh 

and 27% of the Indian rural population are 

literate. 

-- 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 severeiv affected bv fuel and food cost 

increases. 

The effects of poverty are evident in rural people's lives, 

--

--

--

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 incomplete 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. 

-- An estimated eight million Filipino children in the 

six months to 14 years age group suffer moderate 

to severe malnutrition, while in Thailand some 52% 

-2 



ASIA 
Real poverty also exists in a number of states in the -- The region's annual foodgrain production growth 
South Pacific. rate has lagged behind its population growth rate. 

-- We are currently exploring ways in which we might -- Asia accounts for 50% of the foodgrain deficit pro­
modestly supplement continuing Australian and New jected for developing countries in 1985. 
Zealand economic assistance which aids some of 
these states in meeting their real and pressing 
development needs. -- Three (India, Bangladesh and Sri Lanka) of the five 

The rate of development progress in Asia will probably 
countries identified as potentially the largest 
food deficit countries by 1985 are in Asia. 

continue to be adversely affected by: 

** The projected food cereals deficit is 
-- Worldwide inflation and recession, which have expected to be more than 10% of national 

caused a decline in the prices of region exports foodgrain demand in these countries. 
and an increase in the prices of vital imports, 
such as oil and food, which the countries must -- On a per capita basis, Asia was the region in 1973 
have for their development. The net effect has and 1974 which received the smallest amount of 
been to create serious balance of payments problems concessional bilateral and multilateral aid to the 
in most of these countries; agricultural sector. 

-- Low levels of foreign ihvestment, including U.S., ** India, the most populous country in the 
in South Asia. region, received only 54 cents per capita of 

this aid during 1973 and 1974 compared to the 
regional average of 81 cents. 

U.S. Assistance Objectives 

Achievement of the first objective, a 3.5% annual growth in 
A.I.D. development strategy in Asia embraces two primary foodgrain production, will substantially reduce dependence 
long-term objectives for its assistance and that of other on foodgrain imports for the region by: 
bilateral and multilateral donors. These objectives are 
consistent with the developing countries' objectives: -- helping to build reserve stocks to offset normal 

annual fluctuations of domestic grain production 
-- A 3.5% annual growth rate in foodgrain production due mainly to weather, insects, and plant diseases. 

by 1985 from the current 2.4% growth rate; 

In years of large decreases in domestic production it is 
-- Replacement-level fertility by the year 2000. foreseen that countries with a reasonable supply of foreign 

exchange will purchase imports to fill the deficit, while 

Foodgrain Production those developing economies which are hard pressed for 
foreign exchange will require concessional financing or be 

We see the interrelated problems of inadequate foodgrain forced to curtail other imports needed for development 

production and excessive population growth as the key programs. 

problems inhibiting development in the region. 

3 
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Greater food production will also contribute at least -- attain an improved economic and social 
indirectly to reduced fertility rates by: existence for the majority of Asians; 

-- increasing incomes; -- maintain political stability in the region. 

-- improving nutrition; The goal of achieving replacement levels by the turn of the 
century, less than 25 :years off, is admittedly very am­

-- providing resources for population bitious. To achieve this goal, will require that: 
planning programs. 

86 million couples in the Asian countries 

PER CAPITA ANNUAL FOOD GRAiN PRODUCTION, where we are supporting population planning 
CONSUMPTION, AND DEFICIT IN U.S. - ASSISTED programs have access to population planning 

COUNTRIES IN ASIA, 1S39-71 AND PROJECTED 1985-86 services; 

43U(POUNDS PER CAPITA) 65% of these couples would have to practice 

417 contraception at any one time. 

41 E CPT The results from A.I.D. support of population programs in 
ONSU PTION the region thus far are mixed because of the different
 

,. ., .. ;•y $,. :,,3k, 7.PROJECTE I, PER CAPITASPROJECTED social, economic and cultural circumstances in each coun-
PROJECTED DEFICIT PERCIT try, the differences in the timing and degree of politicalEII 2LS390 ­

09 " 'commitment to these programs, and differences in the level 
-L of financial and manpower resources applied to them.j 

PER C'APITA 

Long term, well organized programs in Korea
370 PRODUCTION 375--
and Taiwan are now self-financed and have
 

had a dramatic impact on fertility.
 

0 1969-71 1985-86 -- Preliminary evidence on program accomplishments 
AVERAGE PROJECTED in Indonesia, Thailand and the Philippines are
 

SOURCE: INTER;NATIONAL FOOD POLICY RESEARCH INSTITUTE, FEBRUARY 1976. that birth rates are decreasing. 

The leadership in Bangladesh has declared that
Poulation Growth 

population growth is that country's first
 

The average annual population growth rate for the seven priority problem. Although momentum has built
 

A.I.D. program countries, with the addition of India, is slowly since independence, new initiatives by
 

2.2%. At this growth rate their combined populations will the government are expanding fertility re­

total almost two billion people by the year 2000. duction activities and increasing the number
 
of field workers.
 

Population growth rates must be reduced in order to:
 
-- Despite significant increases by Pakistan in 

-- avoid disastrous famine; budget and staff devoted to family planning 
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coupled with widespread and growing public 	 -- 91% of the allocations in FY 1978 will be 
awareness of the problem - the rate of concentrated in the key sectors, i.e., food 
population increase remains high. In recog- production and nutrition, and population 
nition of the need for injecting new vigor planning and health. These allocations are 
into the family planning program, the directly responsive to the most pervasive 
Yakistan Government is replacing provincial problems of low annual growth rates in foodgrain
management of the program with Federal production, high annual population growth rates 
direction, is designing a country-wide and health care available to only a few. 
voluntary surgical contraception program, 
and is broadening its contraceptive 
delivery service. DEVELOPMENT PROGRAMS BY FUNCTION 

Estimated FY 1977 and Proposed FY 1978 
A.I.D. Program Directions in Asia (MILLIONS OF DOLLARS) 

A.I.D. programs in Asia continu:- to evolve in directions 	 229.3 
prescribed by the Foreign Assistance Act.
 

--	 An increasing proportion of this aid is going 180. PROPOSED
 
to those program countries with $200 or less FY 1978
 
per capita incomes and those most affected
 
by imported fuel and food price increases. 
 I 

,06.2 

_______________________________________EST. 

ALLOCATIONS TO COUNTRIES WITH ANNUAL F
 
PER CAPITA GNP'S OF $200 OR LESS* 1977 62.2
 

I 
FY 1976 FY 1977 EST. FY 197C EST, F POPATION 23.6 2.0 .8 

226 39.1 1. 
FOOD & POP. PLANNING EDUCATION OTHER 
NUTRITION & HEALTH & HUMANALL 	 23% 19% JRESOURCES 

OTHER
 
3% COUNTRIES
 

WITH OtIPI
 
OF S20 m 21% 
OR LESS
 
67%
 

-- There will be continued use of U.S. voluntary 
agencies as channels for assistance. We expect 
a change in the focus of many voluntary agency 

INCLUDES COUNTRIES MOST AFFECTED1BYRECENT INCREASES INIMPORTED FUEL activities fro small scale village food production
AND OIL PRICE& to 	local leel institution building.
 

A.I.D. has been refining and refocusing its Asian programs -- A new program proposed for the Philippines has as 
to make them more responsive to the needs of Asia's poor its major objective the integration ' 
majority, its majorobject ve s the of women into
 

the development process of the country. A similar
 
5 



ASIA DEVELOPMENT PROGRAMS BY COUNTRY 

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 practical education. 

EstimatedFY1977andProposedFY197E 
(MILLIONS OF DOLLARS)

COUNTRY 

55.5 
BANGLADESH ESTIMATED FY1977 1 

PROPOSED FY 1978 

101.0 

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. 

PAKISTAN 

76.7 
98.2 

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. 

PHILIPPINES 

INDONESIA 

44.3 

43.1 
I 

63.0 

57.2 

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. 

SRI LAN A 

_ 

11.0 
45 

The FY 1978 Asia Development Assistance Program 

It is proposed that development assistance to Asia be 
increased 37.6% in FY 1978 from FY 1977. 

Food and Nutrition 

NEPAL 

THAILAND 

6.7 

12.1 

12.5 
4.5 

368.3 
3 

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

which will help increase food production for the benefit 
of the malnourished and the low income small farmer and 

his family who are the rural poor majority. REGIONAL 

4 
17.7 

17.9 

267.6 

E T 
FY 1977 

PROPOSED 
FY1978 

Assistance will take the form of: 

-- adaptive agriculture research to produce higher­
yielding and more disease-resistant foodgrains; 
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ASIA 

-- an expanded base of low term credit availabilities Population Programs will assist the governments of 
for the small farmer; Bangladesh, Indonesia, Nepal, Pakistan, the Philippines 

and Thailand provide family planning services by: 
-- creating greater fertilizer production, storage 

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

-- rehabilitated storage facilities to better protect 
foodgrain stocks; -- testing new approaches for the delivery of non­

clinical family planning services and voluntary 
-- expanded and oetter protected irrigated acreage; surgical contraception; 

--	 new farm-to-market roads; -- assuring the reliability and availability of 

contraceptives. 
-- development of fisheries as a source of improved 

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

-- provision of economical electric power to rural 
areas; -- bring serious levels of malaria under control in 

Bangladesh, Nepal, Pakistan and Sri Lanka; 
fortifying basic foods of the rural populations in 
order to improve nutritional value; -- expand basic rural health services in Nepal, 

Pakistan and the Philippines; 
-- developing bases for increasing local agribusiness 

activities; -- prevent the outbreak of water-borne communicable 
diseases through the provision of potable water 

--	 establishing village level food processing plants in rural areas of Pakistan and the Philippines; 
to improve the quality and quantity of low cost 
food; -- conduct research leading to techniques for the 

prevention, treatmen and eradication of endemic 
-- train market town planners and administrators in the diseases. 

improve the design and management of projects to 


provision of services to the surrounding areas.
 

Education and Human Resources Development
 

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

Most Asian Governments realize that sustained economictwemhs.
 

growth and political stability in their countries require
 

a decline in population growth rates. More are coming to -- in the Philippines, a new project will expand the
 
realize that, in addition, they must bring fundamental opportunities for the poor acquiring the basic
 
social services to their poor and foremost amongst these skills to improve their standard of living by:
 
services is basic health care.
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** 	 supporting the testing of new low-cost non-

formal educational systems; 

** 	 revising traditional educational systems to 
be more 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 P.L. 480 Programs
 

U.S.-ASSISTED ASIAN COUNTRIES*
 
P.L. 480 PROGRAMS SUMMARY 

CY 1975 (BILLIONS OF DOLLARS) (InOOOMT/$OOO) 

FY'1976 ° FY 1977 FY 1978 
Program (Actual) (Estimated) (Projected) 

MT S MTZ S MT S 

I
Title 	 I 
Wheat .......... 1,9961290,667 1,4021170,400 1,933 228,100
 
Rice ............ 813 212,307 495:124,300 415,110,700
 

TOTAL 	 Feedgrains ......... ..- - -: -i 4,300
-

INVESTMENT Vegoil ............. 98 45,865 135: 77,300 1591 91,600 

IN DEVELOPMENT Non-food ......... 43 51,909 331 23,100 1071 47,300 

$37.8 BILLION Title I Total 600,748 - 395,100 482,000 

FINANCEDTitle 	 \\M 
$8.54-23% 	 Voluntary Agencies . .142,322 114,553 110,567 

World Food Programs 15,333 20,133 15,845 
Gov't.-to-G ov't ...... 6,423 ,\ J - -

Title II Total ... 164 078 134,686 126.412 

Total P.L. 480 764,826 529,786 608412 
CONCESSIONAL AID - $4.96 ......

"Includes Transition 
__ 

Quarter.2.97OTHER DAC-$.93U.S. 1.04DAC MEMBERS 

MULTILATERAL 	 11.44 
AGENCIES AGENCE 14 

For countries receiving A.I.D. bilateral assistance, the
 
OPEC COUNTRIES .55 
 P.L. 480 programs are described in the country narratives. 

OTHER FOREIGN FINANCING -S3.58 In addition, significant P.L. 480 programs are planned for 
Korea and India. 

OPEC HARD LOANS .85
 
OC HKorea 


- P.L. 480 Programs

IMF CREDIT 
FACILITIES 	 Title I 

COMMUNIST .25COUNTR IES.5 
COUNTRIES_ P.L. 480 sales to Korea will:


ALL OTHER (NET) 1.84
 
ALL OTHER (NET) 
 184 - meet the understandings of the 1971 Kennedy 
*INCLUDES BANGLADESH, INDIA, INDONESIA, KOREA, NEPAL, Commitment which limits the quantity of Korean 
PAKISTAN, PHILIPPINES, SRI LANKA, AND THAILAND. textile exports to the United States; 

http:DAC-$.93
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P.L. 	480 PROGRAMS SUMMARY -- The wheat will be milled locally for flour which 
(InOOOMT/$OOO) is used principally for noodles and baked goods. 

FY'1976" FY 1977 FY 1978 ** A bran by-product will be used as feed in 
Program (Actual) (Estimated) (Projected) developing the domestic livestock industry. 

MT S MT S MT $v g ol tr 

/.__ Title M** 	 The government discontinued its subsidy of
 
Wheat .......... 471 61,803 480 56,600 550 64,90C wheat prices to consumers in 1975 because of
 
Rice ............ 228 57,810 45 11,300 45 12,00 worldwide price decreases. Domestic prices

Feedgrains .......... - - 40 4,30( 
 of 	wheat are now within government guidelines.
 
Vegoil ........... - - I ­
Non-food ......... 121 17,774 30 11,200 75 28,10 -- Between July 1, 197.5, and March 31, 1976, Korea
 

Title ITotal ..... 137,387M 79,10C\X\ 109,30 	 purchased 1.2 million tons of wheat commercially 
from the United States. 

itluntar AeisCorn 
will be used principally as animal feed to 

encourage increased livestock production by 
holding down one of the principal costs of 
production. 

T37,6 	 10,300 of the Title I local currency proceeds will be
-Most 


.. 137,632 79,10 109,30 used to supplement the Korean Government's agri­
'Includes Transrion Quarter- culture sector development budget to finance 

irrigation facilities, develop new sr i varieties, 
increase grain storage, and improve the foodgrain 

-- enable the Korean Government to maintain buffer marketing, storage, and distribution system. 
stocks of wheat to meet an increasing demand for 
wheat flour; -- The proposed P.L. 480 program will not serve as a 

disincentive to local wheat production which is 
-- aid in financing planned development activities limited by unfavorable land and climatic conditions. 

primarily in the agricultural sector. 

The P.L. 480 Title I reauest for FY 1978 is $109.3 million India - P.L. 480 Programs 
to consist of 550 thousand tons of bulk wheat, 45 thousand 
tons of rice, 75 thousand bales of cotton and 40,000 tons Title I 
of corn. 

P.L. 480 sales for India will:
 
--	 The estimated value of the wheat amounts to 28% 

of Korea's projected wheat imports for 1978 while -- provide foodgrain toward building-up and maintain­
the value of the cotton represents 6.3% of the ing buffer stocks totaling 10 to 12 million tons; 
country's estimated total 1978 imports of cotton. 

10 
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P.L. 480 PROGRAMS SUMMARY A buffer stock of 12 million tons will reduce wide
(InO00OT/SO00) 
 fluctuations in consumer and producer prices, dis-

FY1976" FY 1977 FY 1978 tribution availabilities and import costs whichProgrum (Actual) (Estimated) (Projected) have historically
Program MT S MT S followed each monsoon failureMT( e$ and caused much hardship to the poor.


7tlel 48,4India 
 is a major buyer of U.S. commercial wheat.
Wheat .......... 353 48,845 ­ - 500 59,000 Between May 30, 1975,and June 1, 1976, the UnitedRice ............ 94 25,718 
 -
 - - States exported 4.8 million tons of wheat to India. 
Feedgrains ......... .- - ­ - -
Vegoil ............ 
 - 65 37,200 50 28,900
Nn-food .........*1 - - - - -

Most of the local currency proceeds from the sale 
of Title I foods will be used to supplement the
 

Title 74,563087,900
ITotal 
 Indian Government's efforts to increase the pro­.--
 duction and distribution of fertilizer, seeds and

Title
l 
 -.
 equipment, improve storage facilities and water
Voluntary Agencies .. 11 565 78,756' 79,107 management systems, conduct a program of multiple
World Food Programs 8:706. 6,549
K 8,405 cropping, continue with research to increase crop

Gv't.-t0-GV't ...... 
 - productivity, and develop new techniques of dry
Title 11Total .... t 120,271 85.305To___P._.___....._________,83 87.512ladfrig2,55, 1741It 
 is unlikely that the proposed Title I program
 

, 1for wheat, which, in size, represents less than
 

l/ncludes Transition Quarter 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


provide grain to the poor distributed through 
 reducing grain prices to a level that could be
233,000 government shops at subsidized prices 
 considered a disincentive to Indian farmers.
 
lower than the open market.
 

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

S87.9 million for 500 thousand tons of bulk wheat and
 
50 thousand tons of vegetable oil. 
 The India P.L. 480 Title II proposal for FY 1978 is
 

$87.5 million.
 
While India had a record foodgrain crop in 1975/76,

substantially due to good weather, the long term 
 $79.1 million of this request is mostly for school
growth trend for food production for India has 
 feeding and maternal and child health programs

improved only marginally, 
 administered by U.S. voluntary agencies.
 
Experience indicates that fcodgrain output will 
 ** These programs provide high protein supplements
continue to fluctuate from year to year and that 
 to 13 million recipients among the severely
local consumption requirements will be met 
 undernourished poor.

exclusively from domestic production only during
 
years of unusually good output.
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- $8.4 million is for the U.S. share of World Food 

in India which provide foodProgram projects 

supplements to undernourished poor.
 

Asia Region Resource Flows
 

RESOURCE FLOWS 
(In thousands of dolars) 

Program 
FY 1976" 
(Actual) 

FY 1977 
(Estimated) 

FY 1978 
(Estimated) 

A.t.D.** 

Loans 
Grants 

........................ 

........................ 

221,250 
66,753 

150,20 
117,467 

199,690 
168,611 

Total A.L.D ................... 288,003 267,667 368,301 

P.L 480"" 1/ 
TitleI ......................... 600,748 395,10 482,000 

Title11........................ 164,078 134,68 126,412 

Total P.L. 480 ................ 764,826 529,78 608,412 

Total A.I.D. and P.L. 480 ........... ,052,629 797,453 976,713 

'Includes TransitionQuarter. 
10A.!.D. levels representacraland estima:edexpenditures. 

""P.L. 480 levels represent actualand 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 

REGION: 

COUNTRY 


Bangladesh 


Indonesia 


Nepal 


Pakistan 


Philippines 


I	Sri Lanka 
Thailand 

Regional 

Total 

101,015 


57,200 


12,096 


98,208 


62,971 


14,500 


4,405 


17,906 


Food 

end 

Nutrition 

83,641 


38,150 


8,610 


50,840 


34,781 


7,500 


-


5,800 


FISCAL YEAR 1978 
(In thousands of dollars) 

Population Planning Health 

9,060 5,000 


11,400 600 


1,303 852 


5,218 40,000 


7,690 10,000 


- 7,000 


4,405 


- 3,700 


Education and
 
Human Resources 


Development 


-


6,500 


1,331 


2,150 


4,000 


-


-


7,006 


TABLE I 

Selected Development Other Programs 
Activities 

3,314
 

550
 

-


-


6.500
 

-


-


1,400
 

&JTotal ........... 36,0 22g,322 39,076 67,152 20,987 11,764 	 -j
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SUMMARY OF PROGRAM BY COUNTRY AND APPROPRIATION
 
FY 1976, TRANSITION QUARTER (TO), FY 1977
 

REGION: AIA 

1976 

Total 

iT T i197 1976 

Food 
and 

TQ 1977 

(In thousands of dollars) 

Population Planning 
and 

1976 TQ 1977 

Education and 
Human Resources 

1976 TQ 1977 

Selected 
Development Activities 

1976 1 TQ 1977 

TABLE I 

Other Programs 

1976 TO 1977 

Bangladesh 

Indonesia 

Korea 

Nepal 

Pakistan 

Piipns 

Sri Lanka 

Tailand 

Regional 

24,2001 8,369 55,546 19,800 8,369 

49,500114,804 43,165 27,900 180 

5,8001 - - 300 -

2 
, 
90 0j 577 6,742 1,100 180 

59,000125,194 76,731 48,600 125,194 

54,31 6,3 44276 40,400 630 

3,800 -11,000 3,800! -

12,900i 612! 12,542 8,400 300 

9,900! 3,717 17,665 200 1,168 

48,600 1,600 

31,860 14,900 

- -

4,219 1,300 

45,935 7,600 

27,635 :3,800 

6,000 -

7,712 4,100 

8,070 1,800 

- 5,796 

14,274 3,405 

-

218 1,534 

- 23,178 

800 16,541 

- 5,000 

212 .4,030 

605 2,752 

- -

6,700 200 

500 -

500 179 

300 -

100 -

. .. 

400 100 

4,900 1,645 

250 

7,900 

-

989 

7,618 

100 

800 

5,943 

2,800 

- -

5,000 

- -

2,500 --

-5,0--

. . 

3,000 299 

900 

.. 

900 

-

- -

-

-

-

150 

-

-

-

. 

I 

-

(%on-Add) 

Indus Basin 
DeveloD=ent Fund (9,000)(2,250)1(15,750 . .. . . 

(9,000).2,250)1(15,75 

Total . 286,0 3145,2001 16,1091 62,236 13,40 2,124 , 13,300 5,299 1,80 -J 1 

Fiue 
!22*0.5,0 

ma no'd 
6.6, I0 60112,0 

u o=udn.1 
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East Asia and Pacific
 

florowcs, opulziotI)Per capita 
orrowcs, POpaton GNP 197502)

fiscal 1975.77 (000, (US$) 

Fiji 	 569 1,090
Indonesia 132,112 220 

Korea, Rcpublic of 35,280 560
 
Malaysia 12,308 760 

Papua New Guinea 2,756 470 

Philippines 42,231 380 

Singapore 2,250 2,450 

Thailand 41,870 350 

Western Samoca 152 320 


V)Estimates for mid-1975. 


(') Due to shifling of the base period from 1973-75 to 1974­76, 	 thc GNc stim ates shown hcr, diller from thosc
shown in [lie Anncx of the 1976 1'o,,dBa,,k Alias. 

This area of islands and peninsulas, in which 
a large majority of the poptlation lives within 
80 kilometers of the sea. has experienced rapid 
economic growth over the last decade. Despite 
population growth ralles of 2 , to 3% a year, 
most countries of the Region have managed to 
attlain annual growth rates of gross national 
product (;NP1) per capita of 4":-. and in sonic 
countries (Republic of Korea. Singapore) per 
capita growth has heen dotble that rate. Except 
for iheIcRepublic of Korea and the city-statcs of 
)long Konlg and Singapore. and despite rural-
urban niiiiralion ever)wlhlei, nost of the popu-
latillon lives in rural area.s and is largelystill 
dependent on agrictilhtric. lecaltlse of widt va'ia-
lions in soil fertility, tile pvoliilalion is spread 
very unevenly. Willh increasing poplation pres-
sure, some of the mlost fertile areas have the 
Worst poverty problems, the prime example be-
Ing the island of Java, where 87 million people, 

Trend in Lending, 1964-77 
(USS millions. Fiscal years) 

Annual Averages 

(00) Number of Operations 

110.81 
a.l 

381.6 
.
 

7039 
1 	 1.27) 

" 1 
7. 

.(J1241 
.	 ....
 __... 


... .... (135)
 

J1.175.0 

(30) 

400 800 1.200 1.600 

nearly a quarter of the Region's population, are 
concentrated in about 3% of its area. 

While agricultural growil has generally been 
well in excess of population growth, land rc­
serves have dwindled, and most of Ihercmaining 
land is of lower qualily, frequeuilly subject to 
erosion. As a rcslet. less nd less oplport tin i ty 
exists for alsorlbing adtlitionl workers into agri­
culture at rising incomes. Since growth of Ihe 
labor force remains very hih -3% and above 
-it is proving licltilt for ur, .icoulries in fhe 
Region to provide suillicicitl hew opport tuni ies 
for proetetli\' eniphoyt even at.'et, GN1 growth 
rates of 6% to 7%---whitch most of them ae 
attaining. In it% ceoaomnnlic work, the WtinhI Bank 
is giving increasing attention it)(his central 
problem. 

Against this backgromd, it has ieen an im­
portant policy objective of tle cotntries in the 
Region to maintain their growth nionlenlini 

q1I 
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dilring Ihe recent years of shlrp price Itcluia-
lions illinllerilaiolial li'.lle and worldwide reces-
sinn. Specific circumstaiccs in a number ofcoinnries are discussed elsewhere inl this chapterbut. Imie-allv. fhe Regiol's econolies cominued 
to row silaificanlly ill
this dillietill period. I tow-ever. vit h .corening lerl,s of'trade mnd a sliow-iu.dlown. o," even staglialion. in real exporls.
deficils i the clrrent accolnt hal.ince of' pay-mlis increased grcailv in I197.1 and/or 1975,and some coinrie; suffered ,ubstlantiail hsws ininternatiohnal reserves notvilllstlldig increased
foieign bc,'rroving. Ii 1976. witi rnc%%cd -rowthin the internationlal econmlly. real expcouts of allthe countlie, iln the Re",,m .'covered rapidlv,and grew faster thm import,,. In a majorily ofthe cotllltrics. the international terms of tradealso improved. current balance of payments def-toits
w%-ere reduced sharply. and international re-serses replenishcd. Although. in some countries.

the terms of trade Continued it) deteriorate. eventhese current account deficits stabilized, and noIoss of reserves occuired. Overall. therefore. the 
past ycar was favorable for the Region, with acontintiation of recovery ill economic growth inall countries. and a sharply improved balance of 
payments position in most of them. In addition,inhlation, a grave problem for allcountries dur-

ing the international stagflation of 1974-75, con-
tinned to abate. 


Depending on the structure of their exports.the trn-ing. extent. and even direction in whichthe various countries were affected by interna-tional events. \aried significantly. As an oil ex-porter--albeit a small one in relation to the sizeof its poptilation--ndoncsia's exports, in ternisof real import capacity, increased greatly in1973-74. The Gov ernient, as well as the state 

Lending to Boirmi ers in East Asia aod Pacific. by Sectors 
(USS millions. Fiscal years.) 

•xietltire 

I-ucation 

Indi,try (intitling ')F'Cs I 
Nnprojec-'tlathltilW and illilion 

IVl er 

l'echnical assktance 

"lteCO'lelilni¢cttiouls 


Tom 611 
n,.ol t:ll
., it'll25.7tdiiationWaler suppl and sewerage 

Total 

Of %hicl: Iank 


II)A 


i)lalls 11.1tI) la dd t Iiat 

oil comiln y perl'am inn:, set, out to expand itsilvestinleill program. ]lIt ill1975, Indonesia's
import capacity was seecly alretled liN ihe re­cession. Muble a large parl o(fthe Colltllry's 'e­sIurI'es had to be ued Itolleethe obligatliolls of 
Pe tlamliala.lich h;d lIiun
dilliculties,lPciei.,n inlo serious limancialechnlge reserve% declinedsharply, depile .'.bslamIIthil forei.,.ncolmercial 
borrohvill' and Nslpenlsioll or postpoiellaellt ofsever.i lree ihMe'hInnl piojects. I1\'1976. how­
ever. 
most shori-,cim o'ligations (if 'crlahniiiaahad been repaid. and both oil and nomoil exportsrecosered.. As a result, net forei,.n exchli;ig re­serves increa,;ed I,%S700 million and. aitthe endof the year. co, ered nearl ihree months ofimporls. Over the last three years. the economy
maintained an average growstlh rate of 6% to7%. and the annual rate of intlation gradually
declined from over 30% to less than 15%.

For a number of %ears .Malaysia haliscennearly self-suilicient in 
Came 

oil and. in 1976, it be­a net exporter. The country suffered sub­stantially from the \world recession, bit its main
 
raw 
material exports (rubber. w(ood, and tin) re­covered rapidly in the past year. Thus. wvhile real
national income declined in 
 1975, it rebounded
in 1976. Net foreign exchange reserves increased
 
b nearly S1.000 million. blt 
 prieve investcdnt 
remained depressed.

The Philippines and Thailand suffered from aless favorable export mix. and their terms oftrade, therefore, continued to deteriorate in
1976. The effects wvere compensated for by sUb­stantial growth in export 'olumes. Especiallygratifying has been the growth in mannfactoredt 
exports: for both countries (as well as Malaysia),
these now constitute over 20% of total exports.
Nevertheless. large current account deficits per-

Animalaverage ,Anlnualaverage 
It64"6SM 

S 28.8 
2.4 

1.1.1 

1969.7.10t 

S 88.2 
34.5 
36.7 

1974 

S189.5 
38.5 
88.5 
-

1975 

St93.t0 
22.5 

285.0 
100.0 

1976 

S .17t0.0 
93.(1

230.0 
75. 

$ 

1977 

522.5 
83.) 

.12.5 
-

29.0 
-
5.4 

3.6 
86.2 

2.1) 
19.2 

-
85.8 

5.0 
-

25.0 
147.0 

-

--
125.10 

13.0 
3 .0 

37.5 
196.0 

-

-5.4 

-
103..

3.24.6 

41.0 
188.6 
-67.0 

-
124.4
40.039.5 

-
3.12.0

58.1121.5 
2.18.0

52.523.0 

$11(. 8 
$108.6 
$ 2.2 

S3-81.6 
S25-1.3 
$127.3 

$703.9 
S603.4 
S10.5 

$976.4 
$972.0 
$ 4.4 

$1,4I58. 5 
$1,158.5'1 
$ -

$1,475.0 
$1,452.0 
$ 23.0 

l.e Ituso1,.,wld,,. 4t.1li1 to il|uicif$.1*. 11111• Include, $s$lt1 i1ti IIill Jahim It $tai4i ohta jiitilT MVotlowv Iterms. 2.8 l'ttnt i to New Zealand. 
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sisted. These were wholly financed by capital 
imports; reserves, therefore, remained essen­
tially unchagecd. The deficit in Thailand was 
mainly financed by nidiui-lcrn-teli and long-term 
borrowing. in the case of tile Philippines, some 
of the borrowing was relatively hort-term. 
The remaining major World Bank borrower 

inthe Region, tle Republic (d Korea. which 
largely depends on industrial ,,.poi ts, was hard 
hit, by the sharp increases in the prices of pctro-Icuim. foodgri s aInti hother inrportai b 

international recession. Conscquentvl , it ran 
subslantial current account deficits in hoth1974 
.Ind 1975. With the recovery inthe world econ-
only in 1976, Korea's export,. increased bv 
about 45% in voltme, and itsterms of trade 
also improved gieatly. As a result. (he culrrent 
account deficit declined to about S300 million, 
and net reserves recovered substantially. while 
the GNP growth rate, which h;:d averaced 8q'" 
per annum, even dturing the difficult years of 
1974 and 1975, rose sharply to 15%. 

Assistance to Smnlllholders 

Lending by the World Bank for projects in 
the Repon during fiscal 1977 totaled S1.475 
million, inclutling, $23 million by IDA. or S16.5million above tihe previous year's record total. 

More projects (36) were financed than ever be-
fore. Agricultural lending amounted to S523 
million as against S170 million in the previous

fiscal year and constituted 391 of the Region's 

program and 35U of its lending. The dominant 

theme in all 14 agriculture projocts is assistance 

to smallholders for rice or other food crops. or 

for tree crops which are an important source of 

fanlily income as well as large foreign exchange 

earners. Seven of the projects (totaling S352 

million) are concerned with reliahilitation and 

improvement of regional irrigation systems, but
 
increasing atlention is also being given to the
 
needs of farmers dependent on rainfed agricul­
tire. for example. in the Second Rural )evelop-

ment Project in (lie Philippines and the Trans-

migration Project in Indoncsia. 


Transmigral ion-- .tie organized relocation of 
people from overpol niletl Ja\va to Sumatcra 
and other islands--is an im portant part of tile 
Indonesian (Go\teraiinfsll'S de\elkplllent plan. 
Official rallsnliilatillln dates back to IO05. In 
the 1950s, about 227.000 pecople (56.000 fain-
ilies) were ieselled under the iiogral but. in 
the following decaltle, the liilil'r dropl,ed ti 
about 197,000. Ietter orgaliiitiolial alrr.igc-
menlits, alelte physical and sociaI infiastruc-
tire, and i pi'ted agriCtilllilri I solptuOlt services 
are essentlial for lie siccessfli .iccecleation of 
the progriani. The project, assisted by a $30 mil-
lion Blank loan, will spell out Ile cots and 
benelits of settlllieit in Iwo scheles, provide
the meatis for detailed preparation of other 
clieies, and investigate tihe plroblenis of sus-

tiihhed anlial croppinig ol uall.ind soil of poor 
fertility. 
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Financin.g of this 150-n.eavit therinal.,'hctric 
ut,'ratin, tuaitof tin'Philipi,ineNational I'ot'er 
* '.rartion oiltie Iatanp'ninmitla n'ar .\hoi/a
 
was ai.t'dh'y a 52?1 million Baik loan anda SI0
 
ntcaidjon iD..t credit. the ivc'raedgc'nc'rttine,
 
',* i* r t meet t c 'Oi ,'"d1crc."tr'ity
 

pumpedirrlation cnd piwe'r for iiork holl.t.
 
co't:er, ind.tries,and sinall b.imine.t.es.
 

The new settlement at Baturaja is inan area 
of 60,000 heclarcs bordlering the trans-Sumatera 
highway in Selatan province on Sumatera. It 
consists of 10 villages for about 4,500 settler 
families, who will be provided with housing,
water supply. ind other facilities. The village 
centers include a primnary school. mlosquc, coi­
lillity center and iarket, :nd11 health post, 
Which will dislnse lrinliary iedical care. pro­
vide nalariaconitrol, ininliniza!hl, and environ­
niental salitalioii,.'lid teach nuitrition and faiiiily 
plianning. Each failiilv will be givel Iive hectares 
of land, inchiding one helire of, (hoverniieni­
planted iuiiher (ices. four hectar is of fo id-crop 
Iaid, :intdone dri l'hit cow. D)uriinghit lis year 
of sell lenienl, :il1 selllers will receive food aInd 
olher essentials i line wilh ile cxisting (ov'cn­
mnltt prograin. 

The second scheme involves lpgrlling an 
existing settleenit of aboul 30,10001) hectares at 
Way Abliig oiltihe Irans-Stuiniarcia Ihighiway in 
Iimping province, \%'here aboul 12,000 faniilies -13 
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have been setled on ts\o.hclare plot% nlntici-
;ilitot of irrigtaion devel opment. So i1e pvsical 
fI'ililieies and allon half the settler holdings 
(here have not Ieen developed. ('rop yields have 
remained low beeanse fertilver hald cither not 
been available, or its application had not been 
guided hy extensioll advice. The upgrading in-
clides a conllstrllita pl'oca.'tti atfecillg 22 viI-
laiues. FOLir seconllarv schools aid health f(a-
cilitics. ilicluding stal', will be pro ided. and a 
nelwork of new and improved roads will Ibe 
built. sibility and detailedstudies engiricer-
ing plans for irrigation faciliti-s will ie prv-

pared. I.ach of 5.000 setller families villi ipland 

hohlins%clearly tinstiled tor irrigatiol develop-

Illelt wkill gel one lratiht cow and will be able 

to grow itlhbter svitli a gtaralltec of aitleast six 

yeairs of mainenanllce. 


Fvidence of a successf'ul smallholder tree-crop 
settlement ill PalUlvirgin IOrnst C.n be foilld ill 

New Giuinea. where the New Britain Small-

holder Project was recently complced. rhe 

project w:s patl tnacedI lank tiroulgil by the 
a SI.5 million I[A credit erantd ill1969. 
Iach of tile5SO smallhOlder families \.as pro-
'ided with eight acres of oil palm and land for 

sibsistence crops. Settler's received subsistence 
allowances and 1an1s to covr tihe costs Of land 
clearance and a small house. and wxere provided 
with basic social amenities in the \illaie. The 
fame'nrs now have incomes of ,bUl S I.500 a 
seal' or aibotI three timie the basic ru ral 
ralte. file projc,:t is dmConstrated that nucleuls 
estate/snallholder proje,.ts at- illappropriate 
basis for e\panding the incomes of small fairm-
ers. proi ided the\ are well managed. Projects 
stcth asthe FourthAuriculture Developmiient t'roj-
ct illPaptUia Ne\s Guinea and the Indonesiain 
Nclet. Estaties lr'ojct 1'ollos the sal iprinciple, 

\\'[hle allagricultural projects have :in1exteil-
sioll coMLIo ent. two projiects ii .Malaysia and 
Thailand have the strengthening of the national 
etension service as their sole objective. The 
flnk has already isein support to a similar proj-
CC! illItldoIlesia. StlrengihiCn ing a nltiona;l cX-
tension service is a long-term task, essentiil to 
Iransferring lne\, technoloes- to small farmers. 
IllThailand. llost land suitable for rice. the 
major food aind export crop. is already ins 
and ftlltIt'C production iitcre.,es ltist come froii 
hi,.her oulpitper he tate. Sonic of these in-
creases ea ilbe broght about throlghlrl hn-
proved es\tnsiol serv'ice. which becoles evel 
MOe'ffectsc. if coilillhed wilh a leater lise of 
plrchased ipills oi tle apllicitioil ot iiew re-
seaich rtsuts...\s th li it phase of a national 
plogiim. t'' Na ional ,.Agricultural Extension 
Project , for whIch a tiank oatil ot "28 iilion 
Was itade. \%.ill inpr've extension services itn33 
of Tihailaind' 71 provinces. selecled ihithe bisis 
of agriculturall ilnoortallcc and adtuinistriative 
eiicic ncy. 

'lie project provides forillal additional 2,)00 
Stall, aid the streigthemninig of the or;alli/ation 
of the I)epirllicill of Agricultural Ixtension 

'he ratio of extension agelnl to fail faililiel.,
 
will Ile ii crcased fiom I per -1..40t) to I per
 
1.000. The project aims at transmili ing, Ihrollgh 
an intensive Sstcm of training and iegilarly 
scheduled visits, simple., low-cost iplrovelmclls 
in ariciltural tii.ice t practices t, 2.,8 mil­
lion target farlll families. I"lhe extension melhods 
evolved gradaaly from e.\ension conipine.-otlts ill 
carHlier proicts i ll ihtled areas. assisteld v the 
Batk. FIo!nsion adkice \ill cover the Cntihc 
prodction cycle., such isselecting appropriate 
seed varielies, oltaiiing inltiltutional credit at 
reasonatle interest rates. maintaining a correcl,, 

weed-tree plant st.'and, and selecting and apply­
ing approprialte fertili,ers and pesticides. Incld­
ed will be the constrution of over 30) extension 
centers at the proincial and districl level, the 
procurement of vehihcles and equipjiment to 61i­
able the .:xtenio iaells and olier specialists 
to be mobile, and funiidts for a limilted Inuber of 
trainiiie tello\%Sships. 

The World flank. in addition to concentrating 
its sO P l'r on iCrc sed food lprodl Ction. has 
turned to a r.lated area nutrition---in anllefort 
to impro\e tie condition of life of tile rillraland 
urban poor. The Gos.ernnlent of Indonesia has 
become incraiinlv concerned about the prcv­
alence of malnutrition a lonAgits poptilation, btit 
past efforti to raise the nutrilional level have 
had only limited sLIccss, partly because of lack 
of COORldhlltion with agricultural and oither de­
wa and partly b.:catise of fail­elopmenlit programs. 
tire to focuIS on the particular )roblems of the 
poor and vulnerable.millOSt 


A nutrition proje:t. for which a Baink loan 
of St3 million has been made, is expected to 
help the Government prepare the way for a na­
tional progrini by providing additional staff, 
training. anid CqLlipmnit. alld hv a iodest expall­
sion of physical facilities for the ,tMinistry of 
Health's Nutrition Re~earich Center. The project 
will assiq in establishing a Food Technology 
Center at tileBogor Agricultural University, 
whose princilpal task will le to inprovc food 
processing and slorage and rice-drying m)ethods 
n rural areas. and as,css opportunities for food 
fortification. The project ws'ill also fintaice a pilot 
project illseven rural districts (about 180 vil­

o poide St)l1enliltarv feedlig to sole 
30.000 tnmaltoiris eid children tinder three Yeats 
of a aid abouti 17.(i0) pregatit and lactaling 
woniien. imiunizlitn ofallbout 100.000 children 
:!aihlst infectios diseases, nutrition education 
to liotlierl. and etension work oitlhome gar­

e.iis. I'valtialioni of the cost elecliveiless of the 
pilot prograll should proidie the basis for cx­
j liansioi i a proglam ol l iiatioal scale. 
The iroject wsill allempt tlhe lillicull hut crilical 
task of dclei'liiii hllow i'tstolary, iabits of 
food preparalion and wleaning id feeding sick 
children hanper nlotritiui improveenints. It will 
have close links with the National Food Crops 
lExteisioi, the Agricullural Research. tlre T'rall. ­
migration, and the J'optilation Projects in 
Indoies:!. 
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Other Seclois Aided 

World Bank as islance for power, water slip-
ply, and transpotalion was second in inpor-
lance in the Region, totaling S467 million for 
Iliic loans. A project of particular intcrcst isthe 
Provincial Water Supply Project in the Philip-
pines. Assisted by a $23 million Bank loan, the 
project covers the first tour )ar% of a long-range 
water supply improvement pr'ogran that will 
benefit about 370,000 people living in six cities 
oil the island of L.uzon. In these cities, as in the 
niajority of the 300 provincial towns in the 
Cotnry and in Manila itsf, old water systems 
do not cover the urhan area and provide only
intermittent service, while the vater is of poor 
quality and is sometimes contaminated. Assis-
lance for water supply projects has been given
previously by the Asian Development hank, theUS Agency for Inlernational Development, and 
the Danish International Development .'gcncy. 
The present project, supported by the lank, 
constitutes a fourlh group of projects and will 
finance rehabilitation works, construction of 
wells, pumps, pipelines, and storage tanks, as 
well as equipment, vehicles, and engineering 
servics. Feasibility studies for water supply 
projects in 10 other cities will also be provided, 
as well as training of Government staff in the 
dcsign and construction of water supply systems
in small communities, 

Although Malaysia has acomparatively strong 
system of formal education, on \vhich the Gov-
eminent spends a high proportion of its budget,
educational services are distributed unequally. 
In particular, poorer states and rural areas lag
behind the rest Cf the country in adequate pri-
mary school facilities and trained teachers. The 
major portion of the Bank's fourth education 
loan to Malaysia, amounting to S35 million, 
supports the Government's five-year primary 
school construction program by financing ap-
proximately 4,100 classrooms at about 850 pri-
mary schools in seven of Mala\!,ia's most dis-

ndw,ntage'l tates. Itwill help establish sv I':allic 
procedures for school mapping and for planning 
primary school facilities. This piocs, heginning 
at the local lcV is designed to improve deci­
sions regarding siz.,and location of iewv schools, 
consolidation of sinia1 schools, and expansion of 
existing schools. The project should lead to a 
more equitable access to primarv schools and 
increased returns for investments in school con­
struction by a better allocation of ICsources. 

The Bank continues to emphasiie tihe impor­
tance of increasing industrial employment. A 
special feature of a S82.5 million loan to the 
Korea Development Bank (K1)11) is that KDII 
will bring oiut 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 aniount will be 
earmarked for use by the Korea Industrial Leas­ig Company (KI _C), a subsidiary of KID, 
for financing small-scale enterprises which have 
a positive impact on urban employment. With a 
few exceptions (e.g.. hospitals and research in­
stitutions), the S7.5 million will be channeled 
exclusivcly to enterprises with total assets of 
less than SI.2 million and projects whose cost 
per new job created is less than SI5.000. 

World Bank lending in support of the develop­
ment of Korea's industrial sector has hitherto 
been channeled entirely throug1h three Korean 
development banks. A new initiative was taken 
in fiscal 1977 when the Bank approved a loan of 
S80 million directly to the industrial sector for 
a heavy machinery project. The project is de­
signed to manufacture, at full operation, some 
100.000 tons per year of heavy machinery and 
equipment. primarily for steel mills, power gen­
oration. and chemical and petrochemical plants. 
Manufacturing facilities will be suLficientlv flex­
ible and versatile for producing a wide range of 
other heavy industrial equipment. The project 
represents a significant step in the implementa­
tion of the Government's policy to elect struc­
tural shifts to more skill-intensi\e induiries. 
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South Asia
 

( ) Per capitaG;NP 19750-)Ilorrowers, Populatlon l

liwii1 1975-77 (0101) (US$) 

Bangladesh 78.600 90 


Burma 30,170 110 
India 608,072 1,10 
Ncpal 12,587 110 
Pakistan 69,229 160
 
Sri Lanka 13,603 240 


41)Estimates for mid-1975. 

,21Dueto shiftig,of tie base period from 1973.5 to 1974-
76. the GNP estimates shown heicin differ from those 
shown in the Annex of the 1976 world Bank Atlas. 

Development in the South Asia Region is 
handicapped by a heavy density of population 
in relation to cultivable land, an unfavorable 
na1tural resource endowment in substantial parts 
of the ar:a, and a populatiotn which, for the most 
pail. stil'ers from low levels of literacy and voca-
tional skills, as well as poor health. Viewed 
agaillst this backgrouind, the countries of the 
lRegioti have aichieved lluch in the past 30 years: 
in several, food prodtlction has iilcrased to keep 
pacc lil '.p114 Ia grotlthi col-raipid holt Iand 
sinlerablo progrtess has b.e maide ill hIuilding up 
indulsiry :ad developiilg the institutions of gov-
Crnuacilt needed to inpleent econlomic dcvel-

l0n1elat progra lnls. 
lhe ecctlaoilllc progress matl in fiscal 1976 

largely con titnied duriitg the past year-although 

at a t alewhlat reduticed pace. Allhotugh growth I 

Trend in Lending, 1964-77 
(USS millions. Fiscal Veals) 

Annual Averages 
(00) Number of Operations(0)NmeofOiaon 

- .... _ 

.. 

_. IL 
T i1479.5 

0 5 

' -57.90 ... 1.8)0 

89.6 
. .. j (..(24) 

... .. .... , 
.. _1 (27) 

* 1,164.2 .. .......'64j II~t......... 
(32) 
4-A 

400 8o 1.200 1.600 

of most of the countries of the Region exceeded 
the growth in population for the second consccu­
tive year. 

Generally favorable monsoons again restlled 
in good harvests which, in turn, provided the 
basis for continued industrial expansion and 
levels of cxport%which were as large, or larger, 
than in 1976. Iescrvcs of foreign exchange and 
food rose substantially. 

)cspite a generally encatiraging record of 
production, tle balance of Iradc of I:ungladesh, 
Pakist, anld (to a ICsser lhgree) Srii I.anka coll­
liniucd to lie under sevcrc i esstile. The pay­
nacis problems of illost countries of the Region 
were alleviated by con,,iderable inflows of for­

fla I,"rheItol iiithdlidComiiill linw, flow.l ever.ntrtatiIlivie.tii lim | cil1¢€1 171, it'ihll.lionl hmlia' lt ithatl bI iii fe| 

rile. 1.ere less taloyatt Ita ii tihe year previous, hillh rate (1'lilt) thlriill! tile peritd 1'1)5-1. P-ikltn's 4 
1% , ltt . , while the C hiitl atdt tint 46

it appa rs p ahle tat overllIII;.g ti-rr h t . lh ill otput aned utmilahinlh 



cign capital. predominantly from public sources, 
inclding assistance from intcrnational agencies, 

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 differences in individtLal countries 

and regions within countries. For a fuller appre-

of the Clrrenl economic situation, it iselation 
closely at the experiencenecessary to look more 

of individual countries, 

In fiscal 1977, the Indian economy continued 

to build o l its bright performance of ast thart 
Early in calendar 1977, hest estimate%were th:treal gross domestic product (GDP) might rise 

around 2% oi top of the S.V%gro.th for 197 
Lower GI)l growth in 1977 may be explained 
by the fact that agricultural production. although 

the second highest ol record. was less than in 

1976-a year of exceptionally favorable mon-

soons. Production of cash crops generally in-

creased, however. Industrial production was also 
101 . or twiceprojected to grow-by more than 


more
lhe increase of 1976, and tile highest in 
than a decadc-as a result of increasing domes-
tic and export de(and and generally adequate 

supplies of power. The country's trade balance 

also headed for a major improvement in 1977. 
Exports of manufactures increased consider-

ably, and the total volu1me of exports was likely 
to grow about 10% , reflecting the elTect of poli-

cics of stimulation implemented last year. As a 

result, foreign exchange earnings were estimated 
to increase about 16q . With total imports de-
clining somesshat (led by declines in imports of 

fertilizer, fuel, and foodgrains). the country's 
trade deficit is likely to be aboult S1.000 million 
lower than the fiscal 1976 deficit of S1.500 ril-

lion. In addition, tile net receipt of invisibles is 

expected to rise by some S300 million, resulting 
in -ibalance of payments suirp Lis and an addition 

to foreign exchange reserves. Though inflation is 
of some concern again (wholesale prices. \which 

fell steadily between September 1974 and March 

1976, in stibsecluent months %%ere rising at an 
annual rate of abotut 10%b), the large foodgrain 
stock, as well as the increased scope for impor's
resulting from large foreign exchange reserves 

and further liberali.ation. should help counter 

further upward prssure on prices, 

The growth in Pakistan's eConomly during fis-
cal 1977 was atlain limited, continuing the trend 
of the past sev-eral years during Mshich natural 
disasters hanpered efforts to increase oitpuit. 
I)uring the past year,. heavy rains catsed serious 
flood dliaig.e to the cotton crop in the IndLs 

valley. (The Bank rspontled by approving a 
S-10 million IDA credil ito help repair lhe flood 
damage,.) Nonetheless. tile prod tic I iol of food-
gras iinid suga rtane, wh ih lata ied record 

may attaill foodLgrai slf-sflicicrncy in the col­
ing year. ;rowthl of all agriculture may lie about 
2% for tle year. Iiidustrial growth. barely posi­
tive in fiscal 1976, may be about 4'4. under the 

stimulus of recovery in demand, so the overall 
l)e­growth of real (GI)Pmay not exceed .1%. 

spite limited domestic resources. the (;overn­

nient continued to expand public investments in 

industry and i,frastrLiCt tire. As a result. the rate 
I ,';. of Gil)lof investment is expected to rise to 

in fiscal 1977. while domestic sa%ing is estimatedW i .of G IDP. The resuilting gl hi 
to be abotut I0 

a hasto tTi 
put a severe strain on tile country's balance of 
payments. and the current account delicit may 
be about S1.400 million Mshen the books for
fiscal 1977 are closed. 

The Bangladesh economy has experienced a 
over the past two yearsmarked improvement 

following the initiation of a stabiliiation pro­

gram-which included credit restraint and the 

elimination of deficit financing, combined with 

some import liberalization-in conjunction \%ith 

a stand-by arrangement with the ImI-. rhis pro­
gram was preceded by a 58r%devaluation of the 

taka. Bangladesh's stabilization efforts have been 
successful: food shortages have eased: ination 

has been brought under control: exports have 

expanded greatly in volum1e (though not as much 

in valtic): and balance of payments delicits. al­

though still very large. have been reduced. Good 

weather was a major factor in the record food­
grain harvest in fiscal 1976: continued favorable 
weather is likely to increase agricultural produc­
tion further in fiscal 1977. Manufacturing out­
put may expand by about 71.' -somewhat above 
the growth achieved it, fiscal 1976--despite de­

internal demand caused by cautiouspressed 
monetary policies. declines in hoarding. and low 
rural income. This situation has been improving. 
and. altogether. (iDP in fiscal 1977 is expected 
to grow at about 4% . Given the many profound 
political changes of the past six years vid the 

ackno\%ledged constraints on administrtive ca­

pacity and entrepreneurship, recent progress is 

a considerahle achievement. 
In fiscal 1977. Sri L.anka's economy showed 

signs of recovery after a lapse of two years.
caise(I mainly by drougit. Fil ci p prodiic­

tion responded sliai ply to an aldeqiato aiotlill 

of rainfall, and tite Malta 1977 paddy ouLtpil 

(the principal crop, harvested in tic spring), 
alone. has been etillled to le cloe to total 
production in all of fiscal 1976. Witli tile e;­
ception of tconulit, tree crop I)rOLIuiLtlin %%.I% 

also expected to iticrease in the laItler hall of 
fiscal 1977, and tea and rubber output for the 

year showed signs of exceedint tile previouls 
year's levels. hi .addition. tea prices have beiie­
lited front a, stlronlg 'xpt market. NMailfactlii­
i! ot ptit grew little. however. as it has toi" 

tilh in Iie sCrv­levels in !isca 1976, may be main:ained--or niny years. Asstililini that rov 

tein exceeded--due to good rains, increased ices.seclor conl iniiesaIreciit levels,( ;I)lgi owit 

I'ertiliter ise, and added availablility (of water in 1977 is likely to hIe in ite .1';r-5% range, is 

ltoti tie "ar lia reservoir. Paikistai. as a result, conm paired wilh grow l of r', itcorled in tite 47 qI 



previous year. Witih money supply expanding 
rapidly due to blidgetary delicits and a rise ill 
external reserves, (he recent annual ililion rate 
has l-ci ll out 10%. 

After two yeairs of modest economic growth 
and rapid i illation, prodli i(oln ill lurmna il-
ciei.d markedly in fiscal 1976. Weather con-
dilions were i agiin favorable, and the paddy 
harvest appeirs to hla'e set a record. According 
io preliminary estinmates, the Buhriese (Mi)P in-
creased by 6,'. ill fiscal 1977 and exports rose 
by .lItP1 . The ilereae ii export earnings, corn-
bitted with :i susltantial increase in capital flows, 
enablled the (iOvertiillnlt t) ittercase its import 
of goods for developtmtent, niltIch tecnded %pare 
paii,. and raw malerials for ihc industrial sector-. 

The April 1976 tax reform halcld [he detrio-
ration in the (iovernment's fiscal positiol. A sib-
stantial rise in current revenue permitted the 
Governntet to itcrease both currcit and capi-
tal eXl\pndit.reS. Rellecting the recovery in (tDOP 
fro\\ih and the improvement in the Govern-
Inlel's financial situation, the annual rate of 
inflation has decreased front niore than 30C% in 
1976 to about I0C 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 int-
pro\ement continued into 1977. Production of 
various mantifactured goods also increased. 
Growth in exports was not as rapid in fiscal 1977 
as in the previotts 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 ;s with the 
fundamental problems which determine the \\el-

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

Anniual Annual
avernic averae 
1964- S 1969.730) 

,A\riulttire S 25.2 $108.1 
I'dutctiOn 5.2 4.7 
Indtiltlv (incliding DlCs) 40.8 77.1 
Nonilroject 91.0 109.0 
f'olildtlion aind ntllrition -- 4.3 
lolter 25.7 .12.0 
Tecfhnical asisltlce - 0.8 
'lcecommtulic ,tions 6.6 50.3 
"l'oIll,ttl - 0.9 
'Ii .ttlnport;ai htn 51.2 71.3 
it tnization - ­

W\lt'r sttpply and se\werage 10.. 11.0 

Total $256.1 $479.5 
Of \hlch: iatnk $ 71.0 $ 86.5 

Ii)A $185.1 $393.0 

ni5 ti t f rtuiI ii tl 2 it O, I m ll tttuilsli. 
XCIllu'iC's $. . lt1 ll of Citutjltllliltltii, Ill deh 'llicl. l t ll hi rll W indoll~w 


4~ ~ ~ tS$.1 4 t '1 hild Whtl o w!, lll 

t!is |l'hll' 1 i 195 il n' "1 I¢1fits. 

l llll lion lo I 

fare of the people of the South Asian Region in 
the Ionge r rin. The l1,ink and ItDA have sotiglit, 
;n fiscal 1977. to respond io tlie iInderlying de­
velop nent ncetli of tihe South Asian cotr liesi 

throutih a variety of activities. A program of c.o­
no an ic and Sector inissions in every Coillilry of 
the Region has beein designed Ito broaden and 
leelpen untderstanding of couitries, problenms 

and develollitntIt opporiuniies, as well as pro­
vide in inpro\ed blm.is for lending. Ilik and 
ID..\ lending to the Region was $1.164 iillion 
in fiscal 1977. down S1I.85 million front fiscal 
1976 aiounts, in Imr-e measure because of a 
more limited availabilily of I)A resources. The 
nuttmber of proJects .as'isicd rose to 32, or five 
more than ill fiscal 1976. 

While the lending pro-ranis of both tile Dank 
and IDA in Soiith Asia hiave contitued to serve 
a broad raie of activities and sectors, primticular 
attention has been diredted to the a.ticnlttire and 
rural development sectlor in keeping with the 
principal concerns of oQwernnents in tile Region. 
Continuing the empliasis of recent years, lend­
ing for a .riculture it South Asia grew in rela­
tive importance during fiscal 1977, accounting 
for half the 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 foodgrains. These projects aim to accelerate 
growth by making better use of existing re­
sources, for instance, through command area de­
velopment and improved extension services to 

help farmers improve yields in irrigated areas. 

In India. IDA lending supports a conprehensive 
strategy to Inprove agricultural yields with the 
followitg elements: seed production, ground­
water development, provision of credit, the tip­

1974 1975 1976 1977 
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grading of extension services, and researplanning through both national-level and state-

levelafctiofl prgas 
Infiscal 1977, four state-level agricultural de­

vclopmcnt pr-ojects in India, whose key conipo-
Itcnt is a rcra ize nd strengthened system, 
of agricultural extenision and adaptive research, 
were assisted with IDA funds. The strengthened 
extension system emphasizes concentration of 
cffort, systematic and regular training, close su-
pervision of staff at all levels, and a fixed sched­
ule of visits to farmers' groups. Initially, the 
message carried by extension agents stresses irn-
provements in basic agricultural practices that 
are known to have significant impact on yields 
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 
gained, so far, indicates that small farmers have 
benefited-as have larger ones. 

The agricultural extension service in the west­
cr,, 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 call finance the costs of ad­

ditional agricultural inputs required to make 
best use of an assured irrigation water supply, 
and a staff 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 farm families will benefit. 

Lending in Olher Sectors 

Increasing concern with the condition of the 
urban poor has led to an expansion of the Bank's 
efforts to contribite to the alleviation of i)oveity 
inSouth Asian cities. There were four uilbal de-
velopment projects in fiscal 1977: slum ulpgrad-
ing. benefiling almost a quarter of a million poor 
inMad ras, tirba tranls Ioritat in in Ilo i lay, and 
water supply proiccls in Nepll .nd S,-i i.aka. 

The Bank :and IDA also continued to help the 
countries of the Rcgioll expanld and ntodernize 
their basic economic infrastruicture with credits 
or loans for Icleconitiumnications and power in 
Indi a, port facilities i fu ma, and railway imod-
ernization in Pakistan. The $1 it) million power 
project in India is also important to tile con-
filmed develolmnit of tileag1riculltural sector; it 
well help ucet tihe dvland for power arising 
partly as a resull of the country's large rural 
elect ri leact on and irrig.tlion progr. ins. 
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Sotit,4.7 million people in the indian.tat-3 of 
Karnnalak. Jodya Prad'sh,and Raja.%that will be 
ihhdd tv thre'ID.I credits, totaling $74.I million, 
Wh:ich asi.stthe financing of dtairy de" .pm'nt. 
Throttk, an integrated progr : ,milk pr-oditlion 
iwill be greatly increased,and i L',l:nficiarie.. most 
of wchow nrm less than two hCliTes oil ate landless, 

will be able to have larger cash incomes and higher 
living standards. 

Nonproject ,'edits declined from a total of 

$350 million in fiscal 1976 (1o India, Bangla­
desh. and Pakistan) to $75 million (a credit to 
Balngladesh) in fiscal 1977. The Bangladesh 
Filth Imports Credit continues the approach of 
the Fourth hnlipoils Prograi Credit (it becace 
effective in late 1975), which contained provi­
sions for ain "action progranto'ti Ullgr.'ile the 
efficiency of the couinty's inlpolialt jute and 
cOtn inllstlries; the latest credit aLds Isimilar 
"action prograiin" for the pulp and paper indus­
try. In view of the efforts which the G;overnnent 
has coimmitted itself Itoudeitake to improve 
disbursed to these intistrics. As ComtllIared with 
i1prforni.'lice illthese thrcc industric%, altleast 
halt the proceeds of the fiscal 1977 cedit will lie 
fle previous crcdil, fle list of industries eligible 
to import under file credit has heCen reduced in 
order io permit coneenltration on priority 
indnstri es. 49 



Environmental Actions Bureau for Asia CY1977 

Country 

Bangladesh 

Indonesia 

Project Number FY 

l. Agricultural Inputs (0035) 77 

2. Rural Electrification (0021) 77 

3. Agriculture Development, 

Threshold Decision 

ND 1/5/77 

EA 11/22/76 

Comment 

Planning & Administration
 
(0265) 	 77 ND 8/12/77 

4. 	 Agricultural Research (0198) 77 ND 7/77 

5. 	 Assistance to Agricul. (0189)77 NJ 9/13/77 

6. 	 Kabupaten Provincial Planning 
4nd Management Training (0237) 77 1D 8/31/77 

7. 	 Northern Sumatra Regional
Planning (0246) 	 77 ND 5/23/77 

8. 	 Provincial Area Development 

Program I (0264) 77 ND* 9/7/77 

9. 	 Rural Electrification (0267) 77 EA 7/6/77 (Coi J176rt q4 7 ) 

10. 	 Technical AssistanceConsul­
ting Services (0249) 77 1ID 10/26/77 

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

Pakistan 12. Improved Crop Estimating (0418) 76 ND 5/23/77 

13. 	Fortification of Plour (0404) 77 ND 11/21/77
 

14. 	 Population Research & 
Development (0411) 77 ND 11/21/77 

15, 	 Rural Roads (0409) 77 BA 11/22/76 U 

16. 	 Rural Clean Water Supply 

I &,l (0106,oh) 	 77,X hh, 8/12/77 

17. Rural Electrification (O018) 78 EA 7/6/7 

Thailand 18. Artificial Fish Propagation 
(OPo) 	 77 ND 8/10/77
 

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



Count!Z Project & Number FY 

Sri Lanka 20. Agricultural Base Mapping
(0045) 77 

21l Mahaweli Basin Development 
Stage II (0042) 77 

22. Malaria Control (0043) 77 

23. Amparai Irrigation & Area 
Development i (0046) 78 

Philippines 24, Bicol Integrated Area Devel­

opruentU?(0310) 77 

25. Crop Protection (o288) 77 


26. Population Planning II (0277)77 

27. Small Scale Irrigation II
 
(0301) 


28. Agro-ferestation (0305) 


29. Barangay Water (0291) 


30o Bayanihan Barrio Schools
 
(0293) 


77 


78 


78 


78 


31. Cooperative Marketing (0300) 78 

32. Fisheries Education Develop.­
ment (0296) 78 


33. Nonconventional Lnergy (0294)
 
Energy Exploration & Develop­
ment *78 ND 

34. Rural Blectrification/Bridge

Financing (o 3-I) 78 

Integrated Bicol Assessment Includes:
 
l. Bicol Integrated 'ural Development (0303) ­
2. Dicol Integrated Area Development III (0289) 
3. Biciol Integrated Area Development II (0310) 
4. Bicol health, Nutrition & Population (0319) 

Threshold Decision Comient
 

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)
 

EA* (See4 iarmfioe) 

ND 


ND 


EA 


EA 


NA 


ND 


ND 


ND 


BE.A* 


1/3/77
 

5/77
 

32/28/76
 

10/26/77
 

11/30/77 

10/26/77
 

10/26/77
 

10/27/77
 

10/27/77
 

Cee ,grralde-) 

FY78
 
- FY78 
- FY77 (separate EA done 9/77) 

- FY79 



3.
 

In CY 77# the Asia Bureau carried out 34 actions.
 

20 Threshold Decisions were Negative Determinations.
 

3.4 Threshold Decisions were Environmental Assessments. 

Of 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 tEA will not be necessary.
 

Of 3J4 EA's determined in CY77P four have been carried out and passed 

on tb the EC. Of those four, one (#23) has now been dropped as a project. 

Another (#24) was done as a discrete project but will also be integrated 

into an overall FAA of four Bicol projects listed at the bottom of page 2. 

With the completion of these four EA's (#21-24), the host country govern­

ments have been reviewing the assessments and we are awaiting their 

response@ 

Al projects listed as EAts for the Philippines are in the process of 

being carried out. The EA on Rural Electrification will cover all phases 

of this project back to its origin in 1972.
 

On the remaining EA'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, and Thailand. 

In addition two projects for which EA's were determined in CY76 have 

not yet been acted upon. One was M4alaria Control (0034) in Bangladesh; it 

now appears that this project has been dropped from consideration. The 

second, Sederhana Irrigation (0252) in Indonesia, will be carried out by 

the consultant now being selected. 



ENVIRONMENTAL PROTECTION LEGISLATION IN THE ESCAP REGION
 

The attached table 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.
 



EXCERPTS OF RESPONSES TO 

ountrv Institutional Setting 


Australia 1. Federal: Aust.Env.Council 

(CEQ-type); Dept.Env., 

Housing & Community Dev.; 


2. State: env.offices; some env. 

functions in other depts. 


Bangladesh l.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.
 

Cook Islands 1. Director of Conservation 


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

India l.Ccnstitution: Article 48A 

"the State shall endeavor 

to protect and improve the 

environment 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" 


ESCAP QUESTIONNAIRE IN RESPECT OF ENVIRONMENTAL PROTECTION LEGISLATION IN THE ESCAP 

Legal Settins Environmental Impact Assessment 

1. Federal Env.Prot.Act 1974 1. EIA required of new dev.projects 

(NEPA-type) 2. EIS and public hearings; consideration 


2. Env.Law Branch in Atty.Gen. Minister 

Dept., legal assistance to 3. Projects must have sig.effects on env. 


public on env.issues of nat. and involve constitutional power 

concern 


1. Env. Poll. Control Ordinance 1. New dev.projects processed by Min. 
1977 of Planning 

2. Consultations with env.experts, 2. No public input; no requirement for 

administrators, and law makers 

concerning introduction of
 
env. laws.
 

1. Conservation Act 1975 

2. Use of traditional means of 


discussion ard negotiations 

to sett e disputes affect-

ing I-_ and env,
 

l.No specific env.legislation; 

various statutes 


l.Guidelines and executive 

instructions in selected 

dev.sectors 


2.Persuasion usually employed 

instead of litigation 


consideration of EA 


1. No formal/legal mechanism 

2. General govt.policy that anything 


affecting env.be considered in 

decision-making
 

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. 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. 


REGION 

Selected Other
 

1. Education: eav.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
 

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

1. Preservation of traditional
 
culture strongly en­
couraged
 

l.Forest Act 1953
 
2. Native rights on native 
lands a problem for enforce­
ment of various statutes.
 

l.Indian Standards Institu­
tion developing env.
 
standards
 

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

3.Forestry: State Forest Dept,
 
"working plans"; Inspector-

General for Forests;
 
Indian Forest Act 1927 and
 
various State Forest Acts;
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India (continued) 


Indonesia 


Pakistan 
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EXCERPTS OF RESPONSES TO ESCAP QUESTIONNAIRE 
 IN RESPECT OF ENVIRNMNTAL PROTECTION LEGISLATION IN THE ESCAPREGION. 

Institutional Setting Legal Setting Environmental Impact Assessment Selected Other
 

3. Union: Committee on Env. Plan-
 3.(continued)
ning & Coordination; policy 
 needs of fuel, fodder and local

advisory role. 
 peoples' rights are enforce­

4. State: some state committees 
 ment problems.

and Dept. of Env.
 

5. No separate env. Ministry; env.
 
affairs responsibility of
 
varioua departments.
 

1. Constitution:Preamble (Art.33, L. Nat.Comm on Human Env.- l.EIA by Nat.Comm.on Human Env. in 1. Crash program on marine pollu­
para 3): "land and water and subcomm.on env.legisla- conjunction with Nat.Planning tio-a

the natural resources therein tion submits bills.to Board 
 2. Center for Env.Law and Problems
 
shall be controlled by the House 2.Consideration of public viewexpress at Univ. Padjadjaran

State and utilized for the . National standards ed vIa protests or media . 3. Comprehensive CZM legislation

greatest welfare of the people"; 3. Review of dev.projects by House under study

env. policy entrusted to People's 
 4. Forestry: Dept.Agriculture,

Consultative Assembly thru 
 Directorate Gen.of Forestry;

President. 
 control by local officials;


2. 1973-1978 5 yr. plan: "Indonesia's 
 Basic Act. No. 5 of 1967,

natural resources must be uti-
 various Govt. Regs.; shortage

lized in a rational manner--(so). 
 of enforcement personnel &
 
that the human env. is not 
 facilities outside Java is

damaged and future generations 
 obstacle to enforcement.
 
are accounted for"; Env.Dev.
 
Plan incorporated into Nat.Dev.
 
Plan.
 

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

1. Env.& Urban Affairs Div.,Ministry 1. None 1. No formal/legal mechanism for 
 1. Forestry: Provincial Forest.

of Housing & Works; formulates 2. Ministry/Division of 
 EA incorporation in planning; Depts. have responsibility for

env.pulicy. 
 Law suggests improve- local authorities resp.for planning/regulating exploita­

2. Proposea Env.Prot. & Improvement ments to env.legisla- dev. planning. tion of forest resources;

Agency; would formulate policy; tion 2. EIA by Env. & Urban Affairs Div.; Forest Act of 1927; provin­
also Env.Prot.Council (CEQ, 
 responsibility to be trans- cial enactments; increase in
 
NEPA arrangement?) 
 ferred to PEPIA, pop., adverse socio-econ.
 

3. Press review. conditions exerting press. on
 
forests problems for enforce­
ment.
 

http:subcomm.on


Country 


Pakistan 

(continued) 


Papua Neu Guinea 


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

Institutional Settine Legal Setting 	 Environmental Impact Assessment Selected Other
 

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

1. Constitution; 4th Goal: "PNG's 1. Env. & Conservation Policy l.Env.Planning Bill will require EA 1. Conservation, customs and tradi­

nat.res.& env. to be conserved formulated at planning stagereview by Office tions will be incorporated in
 

and used for collective benefit 2. Presently weak and scattered of Env., public and Nat.Exec.Coun- law with enforcement at village
 

of us all, and be replenished legislation among many cil--incorp. of econ.considerations level
 

for the benefit of future genera- agencies also apply to policy initiatives;2 2. Clan groups wishing to lease
 

tions"; 	 3. Env.Planning Bill in draft ad-hoc EA ongoing - a hydroelectric land for dev.must first lease
 
stage; also Env.Contami- installation and a Cu mining dev.; to Dept.Nat.Resources; thus
 

nants Act to establish govt.control
 

primary poliy body; Ministry for standards,penalties and 3. Forestry: Office of Forests,
 
Dept. of Primary Industries;
 

2. Office of Env. & Conservation; 


the Environment; initiating enforcement procedures; 

env. restrictions, present
responsibility primarily with Conservation Areas Act 

legislation allows landowners
provincial govts. 

to deal directly with timber
 
co.; conflict of interest of
 

DPI one obstacle
 

1. Preamble and Art.on Gen.Provi-	 1. Presidential decree 1121 l.EIA, EIS required (NEPA-type) l.Presidential decree 1151; env.
 

sions:"The Nat.Assemblytaking (1977); Nat.Env.Prot. (pending); draft releAsed; education at all le-els; media
 

public hearings publication of env.matters.
 into account, conservation, Council 

2.Forest Dev., Dept.Nat.Res.;
ecological and dev.require- 2. No legal imperative to 


ments of the nat.res.shall include env.considera- management plans required by
 
tions in nat.planning operators; P.D.389 & 705; en­

forcement obstacles include lack
2.National Env.Prot.Council; coordi- 3. Presidential decree 1151: 


nation policy; env. quality EIS required;supervised of tech.pers.capable of identify­
ing a prob., overlapping of
standards; develops legisla- by NEPC 

enforcement functions among
tion (CEQ-type); Nat.Poll. 4. 45 govt. lawyers involved 


Control Comm.(EPA-type) En- ir env.matters. agencies.
 

virnn-!ntal Center of the
 
Philippines.
 

3. Representation by lawyers of
 
different agencies before
 
a lead agency, the Dept.
 
Nat. Res./Nat Env.Protec.
 
Council, in the preparation
 
of the Env.Po!icy, the
 

Env.Code and EIS guidelines.
 
4. Env.considerations incorporated
 

in national economic plans.
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EXCERPTS OF RESPONSES TO ESCAP QUESTIONNAIRE IN RESPECT OF ENVIRONMENTAL PROTECTION LEGISLATION IN THE ESCAP "REGION
 

Country Institutional Setting Legal Setting 	 Environmental Itupact Assessment Selected Other
 

1.None 	 1. No formal /egal mechanism; env. as- 1.Accel..depreciation over 3 year.
Singapore 1. Ministry of Env.; policy dev. of 

legislation and enforcement 2. 1 lawyer in Ministry of pects considered in dcv. planning 	 for investment in water poll.
 

abatement facilities and for
responsibilities. 	 Env. 
 new industrial and conmunity

undertakings.
 

2. Vehicle emissions measured
 

1. Env.education introduced at
Sri Lanka l.Responsibility for env.probs. 	 1. No formal/legal mechanism; mass medi 

views considered; env.aspects primary & secondary level
resides in respective relevant 1. None; increasing recog-


national and local agencies; nition of imp.of assess- generally low priority. 2. No legally prescribed penal­

suggested legislation emanates ing env.effects of new ties for most polluters
 
3. Forestry:Forest Dept., Min.
from agencies. 	 projects. 


of Agric. & Lands; State
2. Nat.Comm.on 'Man and the 

Timber Corporation-harvesting
 Biosphere'; Nat.Sci.Council 

long-term forestry manage-
Statutory Working Com. on 

ment/development scheme;
the Env., Nat.Comnn. on Inter-

obstacles to enforcement
govt. Hydrolog.Prog.; co-

include shortage of food
ordination responsibilities, 

and poverty of rural people,
 
shortage of timber.
 

Thailand 1.1974 Constitutional reference 1. Nat.Env.Act 1975 l.No formal/legal mechanism. 1. Main obstacles to env.prot.
 
are low public/media interest/
to env.probs., also 4th 5 yr 

commitment, no public forum,
plat 


2.National Environmental Board; 
 fragmented legal approach
 

formulate policy (CEQ-type);
 
Nat.Env.Prot.Comm.; establish
 
env.standards (EPA-type)
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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 wfh the 
lack of economic development. worldwide concern, however, has 
steadily mounted over other aspects of environmental problems­thoise which emerge as undesirable secondary effects of the very 
piocesses of development itself. These aspects of the problem were 
articulated and documented in considerable detail at the 1972 
United Nations Conference 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 for 
proviciing "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 ever.' investment project
from the standpoint of its potential effects on the environment." In 
the 30-month period between July 1. 1971, and December 31, 1973, 
the Bank Group has reviewed 434 loans and credits from the en­
vironmental viewpoint. Of these, 275 revealed "no apparent poten­
tial problems." For 135 projects, the environmental problems which 
were identified could be handled by Bank 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
proac h and the experience, whir n has ben gained. Among the main 
lessons derived from the experience are the fo[lowing:

1. Environmental problems have a cumulative impact. If remedal 
action is taken only at a later stage, its cost would be considerably 
higher.

2. The Bank Group's experience so far suggests that the addi­
tional cost attribuzed to the environmental and health safeguards in­
c('€rporated into project,. has :ant±'d irom zero to 3 percent of .he 
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 developrn2nt and the requirements of the 
project. 

ThL World Bank Grorp includs:Metnernizo.lBank or R'constucton and DevecIp.,tern 
[popularly known as the WorldBank,. :he ln:crna::onal .vclojpment Assoa 'on f:.A. a d 
lh. Intrn.2tioni Fninrce Carprrauruon tIFC). 
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4. In Ile inital stages the C!tCVU(i)! tl (it . nlay h0 calltd 
environmental technology, the empha wasv (an thh reatt:a . (if 
pollutants. The Bank GrouLn)', tpri t e h,1S tLlIeIt,r.et owd Ihe('CI 
to treat environmental problems a, hetng multif,.( teCd and hnterre-
lated. 

5. Tht- proeect-by-proect approa(a h has p(,:nt(,l V) a numhtr of Ar 
sec tor- sn e c ific e n viro n m e n ta l p ro b le nis, a n d s cL to ra ! g u id e lin e s %Ye 

SQ~tr-S~CI~C enmrcnine~aij~r~~L'1ThdflI5C. LCdi .eIULI11(
have been prepared that couid help improve proje(t designs with 1 
regard :o their impact on the environment and health. l 

6. !n evaluating various costs and benefits involved in alternative 
;avs of dea ng wi-h environmental considerations, the Bank 

Group's experience so far has shown oLantification of the relevant 
tradeoffs to be particulariy difficult. i~d"the 

For the future, the Bank Group intends to continue its project-by-
project approach. The lessons learned so far provide helpful guid-.. 1 

ance for the course to oe followed. In determining and dealing with 
the im:)ct on the environment of the projects financed by it, tile 
Bank Group will adapt tue standards of protection to the circum-
stances or tn',e country, and incorporate tho.e environmental and 
health measures that are considered essential in any particular case. 
Should international ageenients he reoa hod in (ertain env'ininivnl 0 
areas, tihe Sank Grou) Wvill ensure that iis project financing is consis- n 
t.n with ir terms. it wil aso helo to Inring to the attention of its 
mnem,er govermnents info:nation. gu"idelies. im.ItlUt tion nateri, 
technical data, etc., on environmcnta! Inaa(t analyses available 
froIl pubiIc and private organizltion, c nin criwc Ie with elVliinnIe1I- O 
tal affairs. !n those countries in which there are no adequate laws, 
rules or reguations governing envir(mnental natter,, the Bank 
Group can be expected to encourage and advise on promulgation 
and ;rnolemen ,ation of approrria t legislation. 

Tile Bank Grol Will be prepared to con.ider lending fr "e-
vironmental" projects (a term which can be applied to a great 
variety of projects. including air and water pollution control, control 
of erosion, solid wastes disposal, reforestation, and pest and disease 
vector control), where the project in question otherwise satisfies the 
Group's normal project criteria, 

INTRODUCTION 

i ,r: n:it " :n d''.erD z 

C'o rtc( ing iad,. Cin-.. ,::.,,- :: ,n and 
po\\er piats. and hn :a,!:. ec:uenr,v results in ecological 

rr;. a sev. era.e svstem.s. 
c,:1-al : , 

pr(ills. beCe(,ILI'th(" on(q.nt es fn: the environrnent were not 
,ih'(iu,: 'Iv i In planning or implementation, or(mn'id(r( D )I"(' 
be( Li e the, hmrmffl t,:t, fl*( r to forecast the eventual impact 
uil 'th(.lyvin roameo " \ here adverc,, ecologicalint ,inauul. Ao., 

t'are io('(enerx (-',ective steps to minimnzetorecaz,. prevent or 
the damagc my somnetimnos not be taken because data on cost­f c w : ,. L~ p . r O c n mi a l 'c r ~ e i i e p o e t a t r a 

SaL'.eirOS Ori On c-conormca~iv coretitive project a.zerna­
tives are inadequate. Although the magnitude of the loss in ecologi­
cal values varies, there is a real cost to society over the long run. 

In recent years, many v. arnmns have been issued in many regions 
of the world--in both deveiof -ed and developing counzries-that 
deterioration in air, water, soil. and other natural resources threatens 

quality of the environment and of life, including human life. The 
of such warnings is now considered by many conservation 

guroups sc , andigovernnt cieet be se wate.groups, scientists and-overnment agencies to be espec:_aIv acute. 

The trend towards degradation of the biosphere is globa! in its 
dimensins and consequences: it can be reversed only through 
comparably widespread recognizion 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 U.N. General 
Ass(.inhly in 19011, 1909, n 1970 und(.rlined the importance of 
taking environmental factors into account in economic and soci-a 
cev.lon rn t nlannin,. Tho ln;rn.-:i.,n.l Str.:.ey for th Second 
U.N. I)evc'iopment Dcae,,ad nted in 1970. declares that "govern­
nents will intensify national and international efforts to arrest the 
ht'eri r.aiton of tIh( human envoriment and to take measures 
towards i imi)rovement, and to promte activ-ties that ,ill he lp to 
0,,m!n.1h1n tie (,((il:,Jy,i ,lbr'!, - ,,n .vhic h hurn.n survival epends. 
The first U.N. Conference on the Human Environment, held in 1972 
at Storkholn led to th:, d.,'vc.lopment of a U.N. Action Plan and to 
establishment of the U.N. Lnvironmental Fund for providing "financ­
ing for environmental programmes envisaged in the Plan." 

Definitions 
Although the terms "envirment" and "ecology" have rsceived 

,much ute in recent years, there is no universally accepted definition 
of either. .r. :his paper, "environment" is used to describe the total 
.seLin .'. .-z:.-.-.rnic develorrent activity; the term refers nou~nlv 

http:Str.:.ey
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to the naturalhy cc curnng m'ieu e ,he , s % 
round and c )!lec t'e!v upp.ort ,nan.. al'Is e\tends to the 
sociocultural m:iieu whi, h man h,.s creared *o adaot t the demands 
and challenges of hs na:urallv c ( urig surroundings. "l(oh gy" is 
used :c refer to the relationship b.tveen or,anisms and their en-
vironment, including most especially the man-environment relation-
hip. 

Types of Environmental Problems 

Environmental problems may be d6vided into three categories re-
la:ed to their magnitude: global, regional. and local. 

Global problems pertain to the biosphere, affecting nearly ail 
countries. into this category fall the most widely discussed and 
threatening problems, incduding. for example, those caused by per-

.C~
sstent pesticde residues which through .he actions of wind, water, 
and living car-iers find their way :nto the biosphere beyond the 
country in v hich the chemicals were apiod. Other exampl)es of
globa. problems are the burning of fossil fuels, affecting the carbon 
diox0de balance and the sulphur dioxide loading of the atmosphere,
and the particulate content of the stratosphere; the pollution of the 
oceans from land sources, oil spillage, or ship clumping on the high
seas; and nan-influenced changes in globala climaticc Iac patterns.Io 

Regional prob'ems result from biophysical linkages among a 
group or countries but have little effect beyond the members of the 
group. A typical example is the effect of river basin development on 
raran countries, upsta r str ,rrsa~ancoutris, pstream or dow.nstream.Local probl'ems are confined within the boundaries of a particular 
country; for example, the extirpation of a wildlife resource, the crea-
tion of an ,esthetic blight, or the eutrophication of atilizer runoff" cr discharge of domestic sewage, 

lake from fer-

Thus, environmental problems 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 eventually result from theI.nt...o 

gradual buildu of caron doxie in the atmosphere over a long
period, the effects of persistent pesticides can be seen more im-
mediately. Another variant related to timing is the degree of certain-
tv. The greater the time-soan for the cause-effect relationship to be 
ooser'ed and understood, the greater the uncertainty as to its 
man:estation, but the continuation of presently observable conse-
quences isfar more certain to be perceived. 

Two other variables may be noted: magnitude and reversibility.
Ma.nitude cannot easily be compared, because effects are of 
different types, occur in different places, and affect different aspectsof life systems. Reversibility concerns the possibility of retur-ing an 

. .:,.- . - - aa,. !n aenc:, 

. -- .. . ).:.:\ . :0 .:r,-r K'. d ,:s o'5s.C' o e:"-00 
p U!Iliu.,a : :U.,r ;n plani.:r,,m ,Xt.a , ' :e sin-.-' fan idustr:a 
and to re.,or,, tr, amoii.n; ,:rquahtv. The dimensions of time, cer­
taintv. a,,itude. and rever :blitv comofe to produce the dien­

llin Of urgen y. 

rhe environmenta problems ot the developing countries can bedivided into two m)re categories: effects of poverty, and cffects of 
econom1ic development. 

Under conditions ;-povert. the biophvsical environment often 
exhihits the ravages o; :on- years otr.:srmanagement iovergraz ;.

erosion, denuded forest. surrace water pollution, etc.). Not merely
 
the "qualty" of lfe Out life itself is endangered. for it is oiten ve.

01 liV 11,;orise d"f "C -" " n eed o tisotnv rdifficult and sometimes mpossibe the environment to renew izs 
life-supportng capab;Lties Developing countries assign th : 

priority to finding -,u:ons to pro.blems of this nature. Here :he
principal concern is to rehabilitate the environment that has gone 
th;')ugh a long period of deterioration. 

ment itself. Agriculturai growth, for example, calls for constructionof irrigationto and cira..,.2C: s:'ero-r.e.errg n a sy ~ m ,cleafnng of fo rests, use o ;re ­
tiiizers and pesticides-all of which have environmental and health 
implications. Similarly, the process of industrialization could 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 counres are beginningnow to be concerned 
with two different L':'ps cif environmental probems: In the first 
type, these nations have to aleviae poverty; while in the otherthey have to seek ways to prevent the environmental deteriora:ion 
often associated with deveiooment. The first task is considerablv 
more dificult than the second. but the second could also become 
difficult if the present concern. h Bank.- Grc,,up is forconcernedthe environmentwith bo-nis aspectsnot translatedof tnle

into action. The B ps ede thses o 
problem. Some other pocy papero-have addressed themselves to 
the problem of poverty and the Group', approach to it; this Daper
is concerned primarily with how environmental problems arising
with development can be mitigated by taking precautionary 
measures. 

'Agri:u:zral Credit.Land Reicmam. a,.PiPneand 
 Ecomnoic r l-."rencL
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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. If environmental concerns are largely
 
dealt with as a fixed review in reaction to an independently
 
designed policy, 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 environmuntal 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 processes 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
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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 evolved. The third concerns the issue of uncertainty
 

O
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and the problem it now presents. 
The fourth presents a view
 
of stability and resilience of systems that provides a
 
perspective or concept that points to resilient or robust
 
policy design criteria that differ from the traditional.
 
The fifth and final topic reviews the processes and techniques
 
that have emerged from our experience in dealing with specific
 
problems of environmental policy design and assessment.
 
Together, this set of issues, concepts and techniques defines
 

our approach.
 

Myths of Environmental Management and Assessment
 

Perhaps the best way to introduce what adaptive
 
environmental 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 present 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 concerns policy design and
 

decisions.
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Myth #1: 	 The central goal for design is to produce
 

policies and developments that result in
 

stable social, economic and environmental 

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, 

revinion, or additional investment after the 

development occurs.
 

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 subsequent induced decisions
 

often generate greater environmental impacts than seemed
 

possible originally.
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Myth #3: Policies should be designed on 
the basis
 

of economic and social goals with environ­

mental concerns subsequently added as
 

constraints during a review process.
 

We must ride with/ecological 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: EnvironmentaZ 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
 

responsibility, there may be nothing to stop the latter from
 

developing a policy design -process that provides altr 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.
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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 some
 

unique features (rare animal species, geological formations,
 

settlement patterns, etc.). But most ecological systems face
 

a variety of natural disturbances and all organisms face
 

some common problems. The field of ecology has accumulated
 

a rich descriptive 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, etc.) are a necessary step
 

in environmental assessment.
 

Survey studies are often extremely expensive yet produce
 

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.
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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: Detailed descriptive studies of the present
 

condition of system parts can be integrated
 

by systems analysis to provide overall
 

understanding and predictions of systems 

impacts. 

The predictions from systems analysis are built up from
 
an understanding of causal relationships between changing
 
variables. 
Descriptive studies seldom give more than one
 
point along each of the many curves that would normally be
 
used to express such critical relationships. In short,.
 
what a complex system is doing seldom gives any indication
 
of what it would 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: 
 Any good scientific study contributes to
 

better decision-making.
 

The interests of scientists are usually quite narrow
 
and geared to a particular history of 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
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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 #i1: 	Systems analysis will allow 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
 

aim 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 assess­
ment and policy design is 
a recognition of the inevitability
 
of uncertainties and the resulting selective risk-taking.
 

The above shortcomings of present 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 before providing suggestions

for an alternative, it is useful to explore this historical
 

background.
 

BackroundtoPresent 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 problems 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 term. 
In recent years, however, they seem to have
 
taken the shape of crises; perhaps because the problems are
 
Ours and not our fathers'; 
more likely, because our percep­
tions and methods, having once helped, now hinder.
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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. In 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 were most promptly
 

achieved by subduing nature. The present protective response
 

was therefore natural. In 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 response is,
 

therefore, largely reactive. 
Regional developments 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 difficulties. 
 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 typical 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:coach. Systems
 

ecology, in partnership with the physical sciences, hasnow
 

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 enough.
 

The best of techniques, unless guided by a clear visionci
 

the fundamental issues and by a concept that gives them form
 

can turn solutions into larger problems. 
We argue that the
 

fundamental challenge is not simply how to better mobilize
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known information. Rather, 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 qualitative 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 extensively 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
 

structure 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 sarr time, there is growing unease about the economic
 

systems with which ecological systems are linked. The
 

unexpected increases in oil 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 is sufficient knowledge to anticipate both events,
 

but both come as surprises. And, being unexpected, they
 

are ignored in the original design of policies.
 

Evei. the ultimate objectives of environmental policies
 

and developments are uncertain. A renewable resource
 

industry might have an 
initial 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 design which assumes objectives are
 

certain can rapidly foreclose options if those objectives
 

shift.
 

Man has 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 enviLonment.
 

The experimenter should be able to start 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 capable of producing
 

errors larger 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 aspects 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
 
induztrial 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.
 

Rctreat from error is difficult for three reasons: 
 because
 

of the scale and consequence of possible "irreversible"
 

physical changes; 
because changes in expectations for future
 

returns make familiar 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
 

perceived.
 

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, regulation 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 goal
 

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 ny 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 Benign
 

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
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natural rhythm of small-scale extinctions. They persist
 

because of diversity in structure and over 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 long 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 different
 

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
 

\1Ak
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task is to carefully control thevariables to keep them well
 

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 distance to it, and to
 

institute control procedures to maximize that distance.
 

The goal of maximizing the distance from an undesirable
 

region is within the hiqhly responsible tradition of
 

engineering 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 needed. 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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In each
reality and comprehensiveness.:t,.j,. of increasing 

the rules of 
.,, however, they implicitly prestuned that 

for that matter, 
til,' a me were fixed. But ecological, and 

are not static
and social systems

1z',*11ic, institutional0 

change are the 
,iot completely determined. Variability and 

the next step toward reality.
rtle and provide 

Fire, rather
ecosystems.
Chance events dominate some 


of some
is the source of maintenance 

than being a disaster, 

of drought determineShifting patterns
grassland ecosystems. 

In addition,
 
the structure of some savannah systems 

in Africa. 


the variables themselves can move, through 
internal forces,
 

That is one of the
 
from one stability region to another. 


lessons described in the case study 
of forest pest management
 

we see that periodic insect
There,
discussed in Chapter 11. 


of weather,chance patternscan be triggered byoutbreaks 
by naturalareas, or the 

by dispersal of moths from other 

growth of the forest. Populations increase explosively 
from
 

While the high numbers are 
low stable numbers to high. 

stable for the insect, the forest cannot 
absorb this level
 

occursdies back, regenerationThe forestof defoliation. 


Such large swings and
 and the clock is started again. 


movements between stability regions 
directly contribute to
 

forest renewal and the maintenance of 
diversity.
 

do not resideof natural ecosystemsHence the variables 

stability region far from boundaries. 
Locally,


in one 


species may even become extinct, to 
be reinstated throuqh
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Hence the variables
contributions from other localities. 


are moving continuously and the stability boundaries are
 

There is an internal monitoring
continually being tested. 


of boundaries.
 

not only do the variables
And now the central issue: 


shift and move, but so do the boundaries between stability
 

owes
regions. In ecosystems, this "stability landscape" 


its features to natural selection which works on the
 

The reason boundaries
variability that naturally occurs. 


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.
 

sure of the stability landscape of
However much we may be 


a physical system, rarely will we know the societal or
 

Policies
ecological stability landscape in any detail. 


often attempt to 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 selection so that
 

stability regions will contract. Paradoxically, success
 

in maximizing the distance from a dangerous stability
 

boundary may cause collapse because the boundary may implode
 

to meet the variables. Hence if surprise, change and the
 

unexpected are reduced, systems of organisms, of people and
 

A 
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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 the 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 II) 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 shortly) 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 oil 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,
 

economic, 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 integration 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 t ,ink 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
 

-.rom 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. In 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. In our case the
 

integration comes from application of systems techniques-­

e.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 and 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 de a series of sequential targets, maintain integration
 

while minimizing organizational and emotional overhead, and
 

allow involvement of a w:.der 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 elements--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 is followed by a period of
 

consolidation. The mode. is further refined and tested by
 

the core group. Some of the attending specialists assume 

responsibilities for collecting detailed information on both
 

scientific and policy questions. Subsequent workshops
 

further define management 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 purpose is to assure relevance and under­

standing. In every instance a period of consolidation 

follows each workshop. 
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One key technique 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 for 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. 
But 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
 

are better dealt with as they are now--through public
 

dialogue.
 

\ "1
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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-


They provide a credible "laboratory 
world,"
 

mental problems. 


whose existence makes it possible 
to mobilize a 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;
 

(social, economic, resource,
 --generation of indicators 


and environmental) of relevance 
for decision;
 

--evaluation of each policy in 
terms of the behavior
 

of the indicators over space 
and time;
 

--partial compression of indicator 
information to
 

facilitate screening 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
 

a system need not be numerical 
simulation
 

the dynamics of 


Beyond the constraints set by expertise, 
the
 

models. 


characteristics of the problem 
in part suggest the technique
 

(1) the number
 three key characteristics:
There are 


of variables, management actions, 
and spatial elements;
 

chosen. 


(2) the level and generality of 
understanding of underlying
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physical, ecological, and econonmic 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 techniques 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. And there are techniques
 

available that organize and focus understanding 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 superior 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
 

are 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
 

Often a simplified set of
the qualitative behavior. 


is used to provide a
equations can then be devised that 


a guide

depth of understanding that is enormously useful 

as 


to intuition and judgment. Alternatively, topological or­

graphical representations can sometimes be designed 
to
 

readily understood
achieve the same purpose in a form more 


All these techniques
by non-mathematicians (Chapter 6). 


search

provide the means to give informed direction to 

our 


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
 

Note that no model--mental
of credibility must be explored. 


But degrees of credibility and
 or mathematical--is "true." 


is often done, by attempting
usefulness can be defined not, as 


to tune paramuters to fit a given set of historical 
data.
 

Rather, the effort should be directed to invalidate and 
not
 

That is in harmony with the
validate the model (Chapter 7). 


scientific method where only falsification, not proof, is
 

possible. Invalidation requires information from extremes
 

then be compared with model predictions
of behavior that can 


Those data on extremes come from
for similar extremes. 


natural experiments that have been historically recorded-­

for example, the extreme weather that occurs in some
 



-49­

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 set 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 example, 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 arise 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 comprehensible 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 either 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, however.
 

The thick volumes
Communication holds these parts together. 


which characterize the products of many impact 
assessment
 

programs are an inefficient and ineffective way to 
communicate
 

There are other ways to present the information,
results. 


in which the level of detail and attention required 
are
 

(Chapter 9). The resulting reports,
determined by the user 


graphical summaries and audio-visual materials become, 
with
 

the workshops, an integral part of the study 
allowing
 

interaction and adaptive modification throughout,
 

That, then, completes our summary of the issue, 
concepts,
 

In closing this chapter, we
procedures, and techniques. 


discuss not their merit or lack of it, but whether 
it is at
 

all practical to implement them in the face of present
 

institutional realities.
 



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 proposal. 
 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 react.Lve
 

model of assessment.
 

In order to properly assess something, there has to be
 

a yardstick against which performance is measured. And
 

that yardstick is some alternative policy or development.
 

One clearly is the "no-policy" world. If that is the only
 

alternative then confrontation between no development and
 

development 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
 

At that point all the procedures and techniques
'design. 


described above can apply.
 

Despite the breadth and depth of such an adaptive
 

An experienced

assessment approach, the cost is small. 


core group of two or three analysts and two 
support staff
 

could comfortably undertake one major assessment 
a year,
 

six preliminary "rough cut"
 together with perhaps four to 


Each, of course, would draw heavily on
 assessments. 


available expertise within the agencies concerned 
with the
 

Hence the benefit is not only the assessment
problem. 


itself but a growing body of experience within 
agencies.
 

are
 
In nearly every instance existing data, however 

scarce, 


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
 

A modest budget is necessary
here, rather than precede them. 


to mobilize and organize existing data, but typically, 
this
 

can be managed within the cooperating agency. 
At most it is
 

be
 
a one man-year effort. Similarly, computing budgets can 


The
facilities and expertise warrant. 
as small or large as 


supply is rarely money; it is expertise
resource in scarce 


and experience in the techniques and procedures described
 

If such is available or can be developed, the costs
here. 


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. In the Latin American World Model this
 

was life expectancy at birth. Differences in the perceptions
 

of the problem made it necessary to look for alternative
 

solutions.
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In this book, a non-traditional 
perception of the
 

We link this
 
behavior of ecological systems 

is presented. 


with the potential richness of perceptions 
emerging from
 

This variety
 
the present cultural diversity on 

our planet. 


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
 

It is likely that new and
 
different regions of the world. 


And it is also likely
 
evolving paradigms will be needed. 


that some of these will originate in 
developing countries,.
 

and modify and enrich the views 
presented here.
 

Toc often 'n 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 self-reliant 
and endogenous
 

approaches to the environmental problems; 
approaches
 

appropriate to local conditions, 
needs, and socio-economic
 

structures.
 

For any one management 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
 

Inadequate search for
 
the developing countries' situation. 
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alternatives can make the plans and projects fail 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 lead to a shifting in behavior into undesirable
 

modes. But changes need not be catastrophic. By the same
 

token, an explicit search could be made to discover desirable
 

stability regions. Strategies 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 change. 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, developing countries,
 

having no vested interest in constancy, might find the
 

concepts 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 socio-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 developing 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 adaptablec, the main
 

emphasis throughout is on an overall approach to the problems.
 

This is why a range of techniques, from the simple and naive
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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 approach presented is particularly useful in helping
 

to make fast decisions in situations of incomplete data and
 

great unceitainties. 
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 combination
 

of the issue, the concept, ana the process and techniques
 

that makes for adaptive environmental assessment and
 

management.
 

Although we see assessment as an 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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ctnclusions into those most relevant for management and
 

those most appropriate for assessment. First, the
 

recommendations for adaptive management:
 

(1) 	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.
 

(2) 	Thereafter, during the design phase, there should
 

be periods of intense focused innovation involving
 

significant outside constituencies, followed by
 

periods of stable consolidation.
 

(3) 	Part of the design should incorporate benefits
 

attached to increasing information of unknown or
 

partially known social, economic, and environmental
 

effects. Information can be given a value just as
 

jobs, income and profit can.
 

(4) 	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.
 

(5) 	An equally integral part of the design are the
 

monitoring and remedial mechanisms. They should
 

not simply be post hoc additions after
 

implementation.
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In the design of those 
mechanisms there should 

be
 
(6) 


a careful analysis of the 
economic trad,.-offs
 

between 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-fail 


There are also specific 
recommendations for the 

techniques
 

summarized
 
of environmental assessment, 

some of which are 


here:
 

Structural features (size, distribution, age, 
who
 

(1) 

important to measure
 

connects with whom) are 
more 


than 	numbers.
 

(2) Events at one place can 
re-emerge as impacts at
 

distant places.
 

(31 	 Monitoring of the wrong 
variable can seem to
 

indicate no change even 
when drastic change is
 

imminent.
 

(4) 	Impacts are not necessarily 
immediate and gradual;
 

they can appear abruptly 
some time after the event.
 

(5) 	Variability of ecological 
systems, including
 

occasional major disruptions, 
provides a kind of
 

self-monitoring system 
that maintains resilience.
 

time,
 
Policies which reduce variability 

in space or 


improve environmental "quality,"
 an effort to 
even as 


should always be questioned.
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(6) Many of the existing assessment methods (e.g.,
 

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 b3 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 changes, 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 bf 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 irreversible (e.g., eutroohication of a lake) while others are cyclic (e.g.,
 

the annual climatic cycle) or transient (e.g., droughts).
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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
 

2
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; the 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 CO2 concentrations; the release of chemicals which might per­

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.,
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50-year sustained yields). The former often require a penalty of irreversible
 

environmental degradation. Disagreements between economists and ecologists hinge
 

largely on their differing perspectives 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
 

easily to distinguish changes brought about by man. Take, for example, the
 

built-up area for a new settlement which is being sited, as is often the case, on
 

complex terrain. This is likely 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 a 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 impacts, we do believe that the
 



1-4
 

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 alleviated 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 natural 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 adequate time for the forest regeneration cycle, permitting the mainten­

ance of soil fertility. In the past, natural factors (cultural taboos, tradi­

tional ways of life, 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 utilizing 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, the 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 woodand to clear new
 

land for cultivation; these marginal lands, on steep slopes, have been cultivated
 

without regard for soil-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).
 

Vt
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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 deveLAp­

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 demands
 

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. Its higher temperature decreases the amount
 

of dissolved oxygen and therefore the capacity of the streams to assimilate organic
 

matter. This condition favours the development of decay food chains that further
 

deplete the oxygen pool, and disturbs the stability 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 traditional 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 stress. 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. Rapid economic expansion is likely to continue over the
 

next few decades, although the growth of population and the consumption of materials
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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 the fourteenth century, and its use, importation and transport
 

were regulated in various ways. Sometimes, capital penalties were imposed for
 

producing "pestilential odors". From 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
 

I 
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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 water-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 the pre3ervation 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 d~sturbed 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

sion 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 project 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 accouLt 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 consideratior.s 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 involved, 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 and economic considerations. The
 

social impacts 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-residence 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 elsewher., e.g., the transport of
 

atmospheric pollution from central Europe toScandinavia might con­

tribute as much as or more than the output 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 decision-making
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process, such a judgment must be made. We will return to this question
 

later.
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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 "effects" 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.
 

,2 



AN, N,H CA .SDI. ES'Ill2TIIE U. S.FO I 

F;N\'IR()NMLN 11. PRT)TIXFON A.GENCY 

Decision 
Making in the 
Environmental 
Protection Agency 

l.ION4LA 

/The 

SResearch
Cl'CCot I 

'044 

-



APPENDIX Quantitative 
D Methods 

of Analysis 

I. METHODS OF ANALYSIS 

INTRODUCTION 

This section will discuss three terms that are used in comection with
analyses of programs in both the public and private sectors: cost-benefit 
analysis, cost-effectiveness analysis, and decision analysis. There is no
universal agreement on specific definitions of these terms; the definiions
presented here are used only to provide a basis for discussing quantitative
methods of analyzing environmental decisions. 

This Appendix raises and discusses a number of important technical 
issues involved in formalized quantitative methods of analysis. Many of 
the difficult analytical issues discussed here are relevant to the propams
of many government agencies and are not peculiar to EPA. The methods
described may be helpful to decision makers though they will often be 
difficult to use in a simple fashion. It should be noted that Chapter 2,
Section A of the report examines the use and value of exp!icit analyses in
decision making and concludes that evaluations should be done 
quantitatively, when possible and warranted, but that even where the
difficulties of quantification prove insurmountable, more qualitative
approaches are still likely to be helpful to decision makers. 
A. COST-BENEFIT ANALYSIS 1 

Cost-benefit analysis is a procedure for comparing the costs and benefits 
of alternative policies. This procedure relies on specialized techniques 
11-,sction relies heavily on the discussion ia?cii ard Seskin (1975: 1-29"L 
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and principe.s. most of which aie derived from cc,,onmic thcory. !1, 
purpose is to aidi d 1-1s to task of aliocatin, the economv'sp u pins the fundamental ­
scarce resources among alternative uses so as to enhance allocat've 
emciency. But aflocative cmicicnc is only one of the considerations that 
po!ic .. af.ers take into account.ts in evahmting 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 
proposal's results.2 For example. conceptually the benefits 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 cleaning costs and lessened plant damage to improved
human health and more frequent sunny days. Some of these benefits are 
amenable to straightfonvard quantification and monetization, while 
others pose both conceptual and practical difficulties. These difficulties 
can render comprehensive benefit analysis a complex undertaking.

It is generallv agreed that a useful concept of costs in a cost-benefit 
framework is that of opportunity costs.: Opportunity cost refers to the 
value foregone in empl..vina a resource in one activity rather than in its 
best alternative use. For example, when a water pollution control 
program is undertaken, resources (such as the labor and materials needed 
to construct a sewage disposal plant) must be diverted from other uses. 
The value of the foregone production and consumption that results from 
this diversion of resources repre ,, ecopportunity cost of the control 
program. In addition, there may be undesired environmental, economic, 
or social effects that are not fully capturcd as part of the opportunity cost 
of the control program. A complete cost analysis should attempt to define 
these effects clearly, and take them into account 

B. COST-EFFECTIVENFsS ANALYSIS 

For some environmental decisions, the objective may be taken as given,
In such cases the policymaker can use cost-effectiveness analysis to 
determine the least-cost ways of achieving the set ofobjective. The basic 

=A dai!ed discussion of the concept of benefits and its relat-, topics can b- found inil.oisson od. tecctobnfiadisrlThe 
Section ILB of this appendix. 
xThe opponituyn'-cost concept, as well as other related topics are also discussed in Section

ILB of this appendix. 

.5)1 

hety. cen cot-L c ara!v.is and coit-benefit anal.sis is 
th.at Los,-e!iectiveness anal,,ss ta K- s a s a n,'e n th e e v el of be ne .c i a 
outputs (objectives) whereas cost-benefit analysis can be used to examine 
a range of beneficial results in order to ascertain the level at which net
benefits:" (benefits is greatest.be minus costs) IcIlet ForFo example, cost-benefitis- x:mpecs.e e 

analysis might be used to look the costs and benefitsat of various 
pollution standards in .)rdcr to find the *'optimal" economic standard for 
emissions from mobile sources. A cost-effectiveness analysis, on the other 
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 tvo different approaches to the same problem. Rather 
each is a procedure that can be app:.,d to a dis.irct set of prcblems.
Furthermore, it might be argued that cost-benefit analysis can be used to 
address higher-order questions than cost-effectiveness analysis. here 
cost-effectiveness analysis can be used to ask: what is the least-cost 
means ofattaining a desired emissions standard (assuming "costs" can be 
unambiguously compared); cost-benefit analysis can be used to ask: 
what is the most economically efficient standard in the first place? 

C. DEISION ANA.YSTS4 

Environmental decisions are made under conditions of uncertainty. This 
uncertainty may be concerned with the abundance and distribution of 
chemicals in the environment; the rate of diffusion of'such substances in 
the atmosphere. water, or soil; the impact of chanUes in envro--.ena! 
quality upon human health and other organisms; the values that should 

C value ce'-ainattached to possible outcomes of a decision, e.g., how t 
health benefits or the cost assessments of yet unproven techno!oes; andthe effectiveness of implementing a particular decision. These and other
uncertainties are inherent in the problem of deciding what envirom ental 
policies to choose. Decision analysis is a technique desianed to makethese uncertainties explicit thereby subjecting them to discussion, debate, 

and modification. 
Decision analysis does not supplant or make unneces.'; other 

methods of analysis such as cost-benefit analysis or cost-effectivenessanalysis. Rather, decision analysis should be looked upon as a technique 
for incorporating uncertainty into these other forms of analysis.application of decision analysis to a problem follows a well­

4A general discussion of decision analysis can be found in Howard (1966). 

http:ara!v.is
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deined sequence of steps. The first step is called the :.phase." In this phase. the decision to be made is defined. i.e.. 1- -&­
poses the question: what is to be decided? Possible alternative act:c. .
identified. The possible outcomes for each alternative action ate 
analyzed. Theze outcomes are often difficult to describe, since this part cf
the analysis may include man) 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 affected by a particulardecision. The values placed upon the chain of events leading from 
decision to outcome are assigned by the analyst. This part of the analysisis similar to a properly done cost-benefit analysis. The same problems 
occur in both, e.g.. how to compare the value of inherently incomparable
considerations such as cost of pollution .batement and public health. The 
determinisic model can be used to perform a sensitivity analysis to
examine how the values attached to certain outcomes vary with changes
in poorly known variables. 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 variab'es that are unimportant to the decision despite the
fact that the) are inexact. 

The second phase of decision analysis is called the "probabilistic
phase." D.,ring this phase of the analysis data are gathered on all 
in.:ortant variables 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 informa­tion, and scientific opinions into probability distributions often depends 
on considerable subjective judgment. The advantage of decision analysisis that it forces these judgments to be made openly and subjects them to
discussion. On other hand, decisionthe analysis is often sufficiently
complex to require computer calculations and there are many who fear
that this can mask the fact that subjective judgments entered in the 
formulation of the problem and in the assignment of important

-probability distributions. It should be kept in mind, however, that it isbetter to have a method that deals explicitly with uncertainty than to hideuncertainty in computations that carry an air of certainty unwarranted by 
te data.Methods to encode knowledge, even vague knowledge, into probability
distributions for use in decision analysis are treated in several references.5 

Sce. for itnce Spemler andStael von Holstein (1972). 
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vnase." phase of decision is the-e thirdAfter the problem hasanlysisbeen formulated,known asthe sensitivitiesinformatiornaIdeter­

mined, and the knoviedge encoded as probabilizy distributions, an
analysis is made comparing the expected cost of obtai.-,g more 
information (on matters having broad probability distributions, i.e., those
that are particularly uncertain) with the expected value of the additional 
information. 6 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 EPAAND DECISIONS 

It should be apparent from the above descriptions that these three 
methods of. uantitative analysis have a Potential use (and, in some cases are used) for decision making at EPA. However, each procedure, taken 
alone, may be inadequate for the policymaker's pu."poses. In part, t&is
inadequacy arises because of weaknesses associated with the current use 
of the individual techniques. For example. traditionally, all threequantitative methods often neglect the distributional aspects of policy
decisions. In addition, to a greater and lesser degree, the techniques are
associated with difficulties in the and 
nonmonetary and incommensurable effects. Furthermore, only de.sion 
analysis customarily treats uncertainty explicitly. Fi.ally, it is seldom the 
case that marginal or incremental analyses are undertaken. 

.esentation consideration of 

11. IMPORTANT ISSUES IN ANALYSES 

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 detail some of
the imDor,ant issues that arise in applying these techniques to environ­
mental decision problems. 

A. STRUCTURING THE PROBLEM 
M t poRcy d e maeByE P
Most polIcy decision. made by the EPA have diverse social effects: on 
human health; on environmental and ecological conditions; on social6 The advantage ofprobability disribut-ons is that they c=. be combinedin various w2ys topermit each "expert" and each source of techknical information to make an explicit ianp
the problem, (see Section II.E.2 ofthis Appendix). 

to 
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attitudes. Many of these effcct having lingering consequences that may
affect future generations. Prudent 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 economic issues. The issues are complex 
and multifaceted, and their analysis requires the contribuions of 
scientists, engineers, lawyers, politicians, and soc;al 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 ofuas an organized approach to: 

o explicitly stating the objectives of the decision; 
o 	 identif'in2 feasible alternatives; 

o understanding the physical, chemical, medical, and ecological 

processes or systems:


* obtaining and organizing data: 

" evaluating (quantitatively, to the extent possible) the conseqilences 
of the various alternatives;* 	exploring oeta problems inimplementation;


*epoigpotential prbesin ipentio;.Th 

o indicating and examining the degree of uncertainty associated with 

he alternatives: and 
* presenting the information in'a coherent form to facilitate decision 

making. 

When a 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. Benelits 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 household 
costs associated with water hardness; and increases in aesthetic values of 
water, 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 capitl) divided into 

private and governmental (federal. state. and local) expenditures. Such 
co1s cal, represent net decreases in econo.1-ic OUtDUt avaable fora 
purposes other than implementing the proposed policy and are often 
termed "'opportunity cos:s." At the same time, -here may be aditional 
costs in the form of undesired environnmentai, econo.ic, or social effects
(for example, adverse effects on land use. energy consumption. or local 

unemployment) that are not completely captured by the stand-ard
definition of "opportunity costs. All of these types of costs have the 

potential of decreasinggeneral welfare. 
In evaluatin: a proposed action or project, it is customary to bern cv 

l's.ting both anticipated beh~ests and costs in .their most aral, or 

convenient, units. However. identiVing the benefits and costs r.may be 
only the beginning. The policy analyst may then attempt to quantify the 
benefits and costs, and if possible. determine values for them. 

ligness-to-Pay Concept
2. The Willing 

The value of the results (benefits) 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 
can be measured by the amount that the benefciaries wou'd be w. .in to 
pay for the products that the resources used by the program could have 
produced if they had been employed in their most valuable alternative 
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 wi1l;li to pay-is a 
fundamental concept. 

Sometimes the estimation of,;wilingness-to-pay presents no probles.
Th~s is the case when the outputs are sold and where there is reason to 

beAeve that all people who are willing to pay the established price do so 
and thereby obtain the quantity of the !ood or service that they' find 
worthwhile. In this case, which is typical of privately produced a,d sold 
goods and services, the price is an adequa:e measure of i,1o.....s-c. 
pay. Furthermore, the prices of the resources used to produce any good 
or service are an adequate measure of their opportunity costs, since these 
resource prices reflect the value of the commodities that those resources 
could have produced if otherwise emp!oyed. Th'.us, in an econo.-.ist's 
model world, prices measure the extra utility (or satisfaction) a cons-.er 
obtains from a unit of the good or service, as weli a the cost to socie.), of 
producing another unit of a good or service. When m-arkets function wel 

http:cons-.er
http:econo.ic
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prices are often suitable measures of the benefits and Costs of the finalgoods and services associated with environmental decisionscate 
Returnncothe water quality example above,such benefits as reducedhousehold costs associated with water hardness are by definition "'priced"
and described directly in monetary units. On the other hand, increasedfishery yields are most easily described initially in terms ofpounds of fish. 

prbes 
Pricing the increased fishery yield does not pose any great conceptualproblems, inemresince market:; exist that

PC 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.8much l t s a hfbenefits 

that arises whenever a consumer 
is charged less for a good or service that he would be 
7it should be noted that prices as measures neglect -consumner's surplus"-a surplus benefit 

ngi t.-ndeduce shoud benotd tht picessrn asurs' w;Xdng to pay for it.This concept is illustrated in the figure below: 

0 PrcePoAPr 
 ""environmental 

Unit of Output Markt Demand for Output
Snot 


B 

00 


Quantity of Output0 

Assuming the normal demand-output relationship, additional program output will beconsumed by users as the unit price of the output falls (from Po to P-). If, as a result of the
program. output is increased by an amount Qz-Qo, the total value of this additional output
to users is measured by the entire shadedreflected area. This is aby the market prices alone. It is the larger amount than would besum of the market price times increasedquantity (represented by the rectangle CBQIQO) plus the consumcrsurplus for that increase 
(represented by the triangle ABC). However, the omission of consumer surplus is not 
s--can: for most social appraisals because a minor change in the output of a marketedcommodity will cause only a small change in its price, indicating that the (positive ornegative) increment in quantity is valued by consumers at just about the market price. If asubstantial change in quantity is expected, this argument fails, and the estimation of thesocial value of the change becomes much more diLicul,.gTais is paricularly true with respect to two classes of effects commonenviroamental actions: health cffects and aesthetic or psychic effects. The first class will be 

to most 

discussed in Part C of this appendix. With regard toevaluating aesthetic or psychic effecpresent state-of-he-art often limits the analyst to a simple listing of the nature ofthe effectsIt should be noted that in the context of pollution abatement and other environmentalissues, such intangible effects may represent the most important categories ofbenefits andCoSt-

One reason t'or ths difficuit 

Rttssory 
 economists term -Colective" or public oods. Collective orpublic goods
and,inmost instances, each individual issimulaneouslyor quant:ty ofthe oods and servi has little choice over tee amounilack of divisibility usually preclude a market for the goods and senices inquestion. For example, improvementspollution control programs in air qai admost often affect ]arg2e 1numbers Of peor,?e 

over wide geographical area.-. It is dicuh to conceunrealistic to expect that these benefits will d•tof improved air quality on an individuall basis. Furtheroreit isobtaining values for these effects, i.e, 
be valued in a market forclean air. Thus, the policy"analys% utdv~osmeohrmtothe analyst must devise schemes too
 

cle n ar. T usthe oli yn st m ust d VelorDsome other method fordeuc whtidvdaswud"benefits if the individualswhatindividualskAnother wouldwere assessedbe wilinnfor tnem. pay typs ofto for these 
the
 

factor that hampers the valuation of benefits associated with 
Furthermore, evenactions is that man), arein cases where the benefits can be predicted ordifficult to predict or cuantify. 

envionmnta actions isrthatumayar ifiut opedcquantified with some degree of accuracy, current market conditions may 
o r)n 

be adequate for estimating values for them. For instance, in the wat'erquality example, benefits were associated wih increased recreation
opportunities. However, attempts to
grapple with 

value these benefits must firstthe problem of predicting the extentopportunities. Moreover,the current market demand for such recreation­
of the increased 

willingness-to-payal opportunities may provide afor a new recreation site.10poor basis for estimating demand andIn such cases, other moreelaborate estimation techniques may b edd
be needed.
 

3. Valuation of Employed and Uremployed Resources 
Returning to the water quality example, suppose that the environmentaIprogram leading to the water quality improvement also results in the 

lhe most common examp!e ofa public good is raziona defense.10A related issue concerns the interdependence be-tweendistribution of income. That is, the policy analyst must recr'.j7z. 
w6-dingness-to-pay a-d the 

tthe a-ou tPer. !earewilling to pay depends, in part, on their ab iri.
to pay. "hus, the va'-e a:ahed to.
benefits given one distribution ofrincome, can be a : ..same project benefLseiven ayother ds-"b,'on 
v..e f
 

". e;-c,
si-cnficantly alters ,­the distribution of income, he .a......
is "-crparicular the extent of'te distibutonz impacton inco-es c= ::icaed.
be -­ =c,-­the pohcy analyst is faced with a somewhat :aradoxcai situa":n0Aj"h- the va2"- or
benefits using willingness-to-paytacom; must be thought of as depend_t o-n zle dbs-"=c= cfany i5.c valuaton of bce5.ts must be based on aw that a particu_distribution izmc isgv. 
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construction tf lodging and cating facilities arondt the lke. Th 

question is: how should the policy analyst evaluate these secondary 
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 he little basis forider~~~~~~~~... I 
considering the increased restaurant and hotel activity significantas 
secondary benefits. This follows from the fact that in a full-employment 
economy, there are essentially no idle resources. Ilance, construction of 
hotels and restaurants necessitates the diversion of resources from 
another sector of the economy and some other activities must be foregone 

or. at least, reduced. Thus, under fully-emp!oyed conditions, there is a 
presumption that secondary effects invlving resource use will not 
generally represent significant additions to aggregate welfare."t 

If the economy is experiencing significant unemployment-nationally 

or regionally-or if there are obstacles to resource mobility, the valuationof secondary erfects ,All 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 restaurant and hotel construction employs resources that would have 

otherwise 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 

Beaue os ndprgrmsar dsined primarily toEA olcisBecause most EPA policies and programs are design y tA 
protect and improve human health, it is useful to give special attention to 
the 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 

nlif resources are diverted from one sector of the economy to another, this implies at least 
an incremental gain in aggregate welfare since the costs of transferring the resources must be 
incurred. However. it is usu.2ly difficult to measure empirically this marginal welfare gain.At the same tie, it e shifted resources are more productive in their new activities, this also 
reresents a tain in ahegate welfare. Again, in practice, iisdifficult to prove such a gain in 

productivity has occurred. 
,Here, it is assumed that the unemployment or resource immobility will continue for the 
e-ye. 

0 
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in pollution-generating activities induced by that action, the changes in 

dici.a.cs resultng from those changes in activities, and others. 
Each link in this chain presents dificult scientific probiems. 

For example, in evaluating the health effects from air pollution 
abatement, assessments must rely on a determination of the relationship 

Z>ollin. 

bewe improve arn.en ai u!,- n *,- 'in the rnorb:L--tv 
between improved ambient air and c' ite rb Auh,,t 
(including disability and absnce from wor and school) a=d t.e 
mortai ty of the exposed popu, ea probemin 
the air pollution-health relationship is isolatin2 the effects of air pollution 
from the effects of numerous other factors that determine the status of 

human health. These include physical. socioeconomiz, and persona 

characteristics such as ae .s. race. icome, smeicl abits, exerise 
habits, genetic history. ntritional his:ory, and medical care, as ,ell as
other environmental factors, such as climate. Thus, the 7.-st task is to 
deter-mine how air pollution levels affc mobdt an moIltyrtsffect morbidity and mortality rates,
given all of these confounding factors. If, and when, this association can 
be ascertained. :'e policy analyst can then translate the effects into a 
useful measure, e.g., reduced work-days lost, reduced days of restnic.ed 
activity, and so on. Finally, it may be desirable in some cas to go one 
step further by assigning values to such health effects. 

2. Techniques for Valuing Lives 
It is the purpose of this section to review briefly the various techniques 
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 ofcarrying 
out cost-benefit analysis, and arriving at decisions, on major publicprograms.15 

A 
major difficulty in valuing lives (or health) stems from the fact that 

life has no market price. Under nearly all 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 

'"For simplicity we are negecting the difTcult problem of deer-'.ir2.nr the asc.ation 
between reduced air pollution emissions and their precise effects on arabient air cLuaLy. 

This section is taken from Raiffa., H., W. Schwarz, and M. Wei.stein (1976) On 
Evaluating Health Effects of Societal Programs; prepared for the Co==riee on F.V--on­

mental Decision Making.
 
yhe literature tha seiwed e ise t e monera.y vauelivesofa d rottof an r-


Hence, this section will be limited to a consideration ofliv rae than Ipro-yrc.t 

http:deer-'.ir2.nr
http:programs.15
http:terms.14
http:restnic.ed
http:dici.a.cs
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commodities that society produces. In thisan attempt to circumvent
difficulty, two major strategies have been employed. The first emplovsone or another technique to determine the dollar value that should beplaced on a life that is lost. For such an assessment, the most commonlyused measure is so-called human capital. The second strategy is radicall;,dierent in that it atemts to estiate the doar value that should bea-d to some guiven statistical reduction in the probability ofdeath orillness. It, in effect, focuses on the value of life-saving rather than the valueofa.. ife.6 The most widely discussed method for obtaining such valuesdepends on an assessment of the individual's wiliingness-topaypublic program involving some statistical improvement 

for a 
in the person'soutlook 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 . -4 (present value) earnings. :-kir_ ',01 h -N i the basis ofprojected future--.: -,7n ount the age, sex, and education 

.t..sures:.....::::-s ,' ,.: :':-,: an indivirual's~... . .&.,e6 ho f~or ine human-cptal criterion advocate the use ofthe netvalue 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 ofsociety would lose if the individual were to die. This number is arrived atby subtracting the individual's anticipated (discounted) consumptionfrom the individual's anticipated (present value) earnings. In effect, thecs aasavl u i,l a i o n v i w s n d i i d u l 
calculation views individuals as havin worth only to the extent that theycontribute to the rest of-societ,fairly represents direct excluding themselves. Although net valueeconomic losses that would be suffered by anindividual's survivors. it has been severely criticized because it ignores ',hevalue 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 doesnot count, an attitude which ignores the fact that society exists sopeople can life. thatenjoy Concern over this implication has led most

advocates ofhuman-capital measures to favor the use ofgross rather than 
net values in the analysis of public programs. Gross value, because itincludes the individual's consumption, eliminates the objection that thesatisfactions which accrue to the specific person have been neglected inthe accounting process. 

'he iss-e ofhow to reat v "e otrateo 

orecent 

this appedix 
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Note, incidentally, that the classic human-capital estimate does notinclude any of the nonpecuniarv losses that follow from an individual'sdeath, despite the fact that such losses ma- loom large in terms of Lheirsocial impact. The grief that is caused to a familv. the loss of t.heindividual's contribution to home duties, and the effects on the 
inddal's friends, ethat may not be reflected in the human-capital measure. To iprovide amore comprehensive measure of the individuals contributions, it hasbeen proposed that these factors be taken into account, with appropriatemonetary values bein.' assi.ned to each.Beyond the technical critlcisms o, numan-capital measures justdiscussed, there lie basicmore philosophical objections to the ver, 
concept of human capital as a measure ofsocial benefit.One source of serious concern has been that the human-capital 
estimate distorts socia! attitudesvaluation based on toward huma-, life. For example, anyearnin,_-s stream would lead to the conclusion thatre0ired o-lu 

ee;. eon( net 'a'ue to e:to-eoris used as an indicator)that they represent an actual drain onthe community. The logical corollary is that a public investment in savingthe lives of such individuals is notjustied and that in fact society would 
be better off if they wereconforms to society's viewsallowed to die. This formulationand is in fact repugnant in no wayas a concep:. Asecond, and equally repugnant, conclus:on, that fo-lows inevitab!y fromapplication of the human-capital measure, is that a ohi.h wagem t hat inoTns n earner is 
worth more to society than a low wage earner. This means that inassessing the benefits of any public program in terms ofeanings stream,the evaluation would consider an individual earning 530,000 to be worth as much as 3 individuals earning S 10,0A0 each.
A 
most serious and fundamental criticism, however, lies in another
area and 
can be summarized as follows: human capital does not consider
the desire (demand) of the individual for survival. In other words, by
using human capital as the index ofbenefits, society ignores the desire of
individuals to improve their chances of survival.17 

b. Other Approaches Several attempts have been made to obtainsociety's implicit appraisalof the value of a life through an analysis ofinvestment in existing public programs that have an impact on survival. 

17Despite these many objections, huinan-capital esti-atecs have beer u.ed repreaed="y in 
years in the a.alysis or a number on rorams ;voNbeen employed have typically been in the g safe-y. Tlhe v*al that haverange of 150,000 to i50,fA0 pr lie saved. 

http:survival.17
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Studies of investments in both highway saiety and airline saety have 
indicated that there is an enormous range of investment per life saved-
the implicit value of a life ranin- from only a few thousand dollars to a 

million dollars or more. 
Similar attempts have been made to obtain implicit social views 

through examination ofjury awards for death and disability. Here again 
a remarkably wide range of values has been found. It appears, therefore, 
that implicit values obtained from either public investments in safety or 
from the courts cannot serve as a useful yardstick for measuring the value 
of a life. Furthermore, 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 
particular reduction in the risk of death (or illness). When such an 
expression is aggregated across the population it can provide the basis for 
assessing the benefits of a given investment in safety. Many economists 

ownfavor this approach on the grounds that persons know best their 
interests and therefore that their views concerning the value of life-saving 
activities can provide the most reliable basis on which to make policy 
decisions. As a measure, willingness-to-pay has the advantage that it does 
not necessarily force either society or the respondent to put a value on a 
life. 

In this section we consider briefly the two strategies that have been 
proposed for determining willingness-to-pay, the first based on the use of 
questionnaires and the second based on wage differentials in riskier-than-
normal occupations. 

Many investigators believe that willingness-to-pay can be elicited by 
means of questionnaires that ask the respondent 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 
willingness-to-pay increases in response to an increasing probability of 
death and also (as would be anticipated) in response to the promise of 

greater reductions in the likelihood of death or illness. These changes in 
willingness-to-pay are not linear, however, and ibr 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 no more than represent the lower bound of what a program is 
worth because it ignores all externalities: it is evident that family. friends,
and others in inmost instances. vou!d themselves be wi!in to 

pay somethin, in order to reduce a particular individuaFs risk of dea'h or 
disability. Any complete measure of benefits should include these 
additional values. 

Use of questionnaires has also been criticized on grounds relating to 
both eqtity and reliabilitv. It is arued thlat this method cives undue 
wei,_ht to of the affluent: .as wou!d bethe views w;.,n.ness-:o-r, 
expected. increases with income an wealth wizh the result that the 
opinions of the more affluent would have more influence 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 asked to 

consider. The reductions in the risk of death produced by most -nubic 
programs are exiremelv small and it is not r;-,ar t-at iniva- s car, 
comprehend very small changes in low-probabiit evens.Thecuesvton­
naire method has been further criticized on the grounds that individuals' 
responses may be influenced by the fact that they are not actu.ailv being 
asked to pay for the Drogram. It is possible that their answers would be 
quite different if they knew that their taxes would be raised on the b-sis of 

their resnonses or that they would receive bi"s for te amount tna:t-ev 
had indicated they would be willing to pay. Such issues require extensive 
further study before the questionnaire technique can be adequately 
evaluated. aness-to-pay ind..... lb,;I i., 

Attempts have been made to estimate wi!i- i .ret bI 
looking at wage differentials in jobs that involve more than average:. 
(e.g., switchmen, lumberjacks. miners). Such studies have shown that for 
an increased risk of death of 0.0 I per year, workers were on average paid 
an extra S200 per year (in 1954-1965 dollars). This finding indicates that 
each worker would presumably be willing to pay at least S200 per Year (in 
1976 dollars)in order to remove the I in l1)3 extra risk of death. This 
value, derived as it is from the rea, world of the labor"ma.rket. wou'd 
appear on first consideration to provide an important guideline for 
policymakers. However, estimates of wi!lingness-to-pay based on wage 
differentials have been crizicized on several grounds. It has been 
suggested, for example, that in4 *viuls .wor kin . in hazardous occupa­
tions are relatively' poor and that they are therefore forced to ta.be s
 
that they otherwise would not; thus, 't cannot be assumed tha: their
 

181n theory this income effect could be elmia.ied by uItng wcigh, g facon..
 

ihelicited values.
 



235 
234 

Appendix Dattitude toward risk reflects the attitude of the population in general. Ithas also been argued that such individuals are less likely to be well-educated and well-informed; hence, they are unlikely to be aware of thereal risk to which they are exposed. For these, and a variety of otherreasons 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 ofplacing a dollar value on th~e benefits that will be realized under a publicprogram that reduces mortality or morbidity. Of all the techniques thathave been proposed, willingness-to-pay seems the most promisingalthough there are 

applica tion. 
serious practical and conceptual difficulties in its 

1. Introduction 

Present benefits are usually considered more "valuable" than those samebenefits in the future, and future costs are usually preferred to incurringthose same costs in the present. The fundamental reason for this is that adollar not "consumed" today can be invested in productive uses to yieldmore dollars tomorrow.' 9 Tlat is, both present benefits and future costsimply that resources will be available for consumption, production, orinvestment in the interim period. Thus, not oniy are the magnitudes ofbenefits and costs important, but also the timing of their occurrence iscritical to analyses of environmental decisions. While there is littledispute over this, there has been substantial controversy over whatdiscount 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
social 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-., environmental protection) is ultimately the private sector, 

co.as 

, 21 nf ation is a separate issue, and one should think ofall dollars as being expressed in realterms, relative to their purchasing power. 

Appendix D 
the benelits and costs of the programs should be discounted by teprivate opportunity rate, i.e.. by the rate of return on investment in theprivate sector. Ideally, then. it follows that this rate of return wouldcharacterize the opportunity ,ost of shifting productive resources out ofthe private sector. In practice, however, the analyst is faced with the 
problem of determining the "true" opportunity rate, since rates of return vary considerably throughout the private sector due to market imperfec­tions. 

The second school advocates the "social time preference approach.-This school believes that individuals in the present generation wouldcollectively agree to provide future generations with benefits in excess ofwhat would be reflected by investments made in the private se:tor.20 
one accepts this view, some explicit (perhaps political) procedure would

If 
ne a c p s t i vi w so e e p c pItr a s p t t c l r c d r o lbe needed to determine overall rates of gro-,h, investment, and discount 

Conceptually, the government could, through appropriate moneazry and 
for society. The question then is how to make this approach operational.fiscal policy, drive down the interest rates throughout the economy to 
correspond to some predetermined social rate. However, many believethat in practice this may not be feasible.To some degree, the resources used for an environmental project wIforce the displacement of private investments. Presumably those invest­ment opportunities would have been evaluated at a d,.erent (prcbabiyhigher) rate of return than the social rale of time preference. In order todetermine if the shift in productive resources is economically ef.cient, thesame rate used to evaluate the time stream of project results must also beused to evaluate the opportunities foregone in the privz sector.2 Theshift of resources is socially desirable only if the present value of projectresults per dollar outlay in the public sector exceeds the present value ofthe opportunities foregone per dollar in the private sector-both presevntvalues being computed at the social rate of discount.P 

In practice, then, there are two basic ,.suen that must be re,;Aied in
order to evaluate the time s-a-'-,cf a ...-. pr ec s res- ts. The ._31 
concerns the deterrmination of a social discount rate (social rate of timepreference). The second relates to ascertaining what oppo-tunities wouldbe foregone els,:where in the economy as a result of the investment in the 
public sector. 

20Technically this means that present inlividuals regard consumption offuture geeaions 
a publc good."

2'The goal is to avoid the inefficiencies inherent in a two-rate system in which rourcwould bc shifted from highcryield (private) to lower yield (public)progras.T 

http:se:tor.20
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3. 
3IntergeneratirnalTrany/ers 

All environmental decisions are evaluated .nm the point of view of 
present consumers. In some sense, then, discounting future benefits and 
costs, represents discrimination against future uencrations. The ethical 
dilemma surrounding future generations arises from the fact that they are 
not here to "vote" on decisions that will affect their lives (and life 
expectancies). 

At least two approaches to the problem of intcrgenerational equity 
have been forthcoming. The first advocates that, if possible, each 
"generation" be placed in a position to revise ongoing programs. 

Unfortunately, many environmental programs are not subject t,) simple 
revision from one generation to flhe next. The second (which is applicable 
to situations that are not easily revised and perhaps involve irreversible 
consequences)22 recommends that intergenerational considerations be 
explicitly taken into account in the decision. For example, Krutilla and 
Fisher (1975) discuss the possibility of levying a severance tax on the 
extrac'ion and consumption of exhaustible resources. 

There are. to be sure. issues of intergenerational equity that no 
approaches can satisfy, but interpersonalequity questions arise in the 
evaluation of all public investments and are not unique to 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 Lives2 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 discountin. 2 4 Throughout 
this discussion. the life measure will be age-adjusted, quality-adjusted life 

--The reader is referred to the discussion of reversible and irreversible consequences in 
Sec:ion ILD.5 of this appendix. 
22Much of this discussion is taken directly from Raiffa, H., W. Schwartz. and M. V/einstein 

(1976) On Evaluating Health Effects of Societal Programs; prepared for the Committee on 

Environmental Decision Making.
2 Aze is cbv-ous!y an important factor in determining the quality of life. Holding all other 

health cffects constant. the qus: n is whether a 50th ycar.iofli'c is worth more, or !ess, than 

a,7'th vear. There are areuments on both sides of the issue, but the main problem is that 

other hea2,.5 e.ects are not constant. The average health level of a 50-year-old is higher than 

that of a 70-year-old. This, in principle, should he taken into account in valuing life years. 

One method would be to develop a standard deflator ofaverage health status by age, and 
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years. The trade-oilf then., is between savn, a 50-year-old this year versus 
a 50-year-old next year. The basic qu-stion is whether one shoald 
discount future life years relative to present (age-adjusted, quality­
adjusted) life years in evalating public investments. The answer,it shall 
he argut ed, dc'-enLds on ,availa.ble resou.ces.. 


for fiuture use. .­nd on the future on-,tunities. that will be av:l..e for 
using those resources to save lives. 

A simple example demonstrates whv future life years ought to be 
discounted. Begin with the standard economic assumption that one dollar 
productiveiy invested todv can vielJ (1 -r)' dolars z years mnow 
(r is ,hen the effective rate of in:ercs:). Suppose society can spend S10,­
000 now to save one life yeur T years from now. It can be shown t-at 
this is equivalent to spending S10.000 to save !ess than one !ire year 
inmnediately, i.e.. it is equal to saving (1 -r)-r life years now. 

Note that spending S10.000 now for one life year in year Tis equivalent 
to spending 510,000(1 -r)T in vear T for one life year in year T. 
Furthcrmore, spending S10,000(I -- r), in year T for one life year in 

j 	 year T is equivalent to spending S 0.000(l i-r)I now for one year I life 
now. That is, the dollar value of a concurrent life year is "time invari­
ant," i.e., it remains constant over time, or in terms of opportunity cost, 
the dollar cost of saving a life year at the margin remans cons'ant over 

r
time. Finally, note that spending Si 0,000(1 --r) no'.v for one life year 
now is equivalent to spending S10,C00 now for (I +--r)-Tlife years now. 
The only assumption needed for this final step is a linear relationship 

''
 between dollars and quality-adjusted life ,ears at a _iven point in tL" 

No assumptions were needed as to the enhanced value of present versus 
future life years; on the contrary, it was assumed that life years haveethey are spotnt) dollars. 
constant valuc i curret (i.e., at the t e s. 

The time-ivrfiance assumtion noted above has certain i1aliztions. 
First, the assumption actually implies not so much :hat future lives will be 
valued the same as they are now, but that investment opportuities to 
save lives will also be the same. This stems from the fact that the dollar 
value society attaches to an additional year of life would also reflec, the 

costn vau ncr 17 iC,_th ....

marginal cost of saving that year if all desirable invest.m.ens were bcn 

to use this deflator to contract the scale of health status for each year of Ife. Thus. thc bea!". 
status reultir from some panic,',z: effe6, t 

y o: 2e.ht on a sc--
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undertaken. If the life-saving opportunities are relatively stable, tile time-invariance assumption is reasonable. If the investment under considera-tion, and its consequences, are small enough on a global scale so as not to 
affect the value of life thea at margin, then discounting is stillappropriate. 

If, however, the opportunities, and hence marginal costs, of saving livesare not time-invariant, we must be wary of discouiting. If, overall, life-saving opportunities are improving, society should discount even more;if, overall, life-saving opportunities are diminishing, society shoulddiscount less or not at all. The irreversibility of an individual decision,unless it is so large as to affect the marginal social cost of life-saving,should not affect the decision to discount, any more than the secondaryeFtect of a large economic investment on the capital market and the
interest rate should affect"secondarv" the ch-ice of the discount rate. Where theeffect is truly major, however (as would be the case
cataclysmic environmental for a 


disaster), then the marginalsaving will costs of life-
be rising, and the appropriate discount
even negative, raterate mayabizero, orfutureFor example, discounted at 5 percent per year, the loss ofa billion lives500 years from now would be comparable to less than one life now. Arethese really to be considered equivalent? If they are not, the reason lies in 
in 

part because the opportunities 

may be zero, or 

will not exist to save a billion lives at 

reasonable 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 


wo, uflrd,~~~~~~~~~~e o rIse dodb n s 5 0 y a s fwould, -.o doubt, force our descendents 500 years o o o Iom v aout along the marginal cost curve for life-saving; the opportunity will notr-om now to move far 
e.xist to save that man lives at the same average cost as to save, say, a 
thousand lives. Therefore, for the reasons iven above,discount rate society shou!d the effectiveuse in valuing those lives should be smaller&an the rate used
perhaps to value smaller numbers of lives.10 percent of the world's population Moreover, whenis at risk of destruction,other values come into play: our concern for human civilization itself,apart from the individual lives involved. For both of these reasons, it isas moreclearly inappropriate to discount cataclysmic life loss in the same manner 

moderate life loss. By the same token, arguments based on such 
~.asnrecataclysms shouN"not dissuade us from appropriately discounting futureouli -. nossuade sf ok arriate d on fur 


Discounting does 
not reflect lessened concern for future generations,but rather the opportunity to forego investments far in advance of the lifeto be saved in order to have more resources available closer to the time atwhich the life is actually lived. Future generations may not watttO bessaved " 
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have squandered resources to reduce their mortality now. If they willhave more efficient opportunities to save lives, then society should dothem a favor by discounting them even more. 

. Reversible and Irreversible consequencesSome environmental decisions have associated with them consequences
that for all practical purposes can be regarded as irreversible.25 Consider,for example, the decision to permit pollution of waterways by nonde­gradable contaminants such as mercury. Current scientific knowledgecan do little to influence whatever effects mi.ah be associated with &Isform of water pollution. The analysis of environmental decisions having 

possibly irreversible consequencespractical issues. This section poses important theoretical anddiscusses how these issues might be treated.
It is useful to think of irreversibino 

options available. Then. one is confronted with a clear-cutillustration of a central postulate in welfare economrics-namely, that anexpansion of choice represents a welfare gain; a reduction of options, awelfare loss, Clearly, the importance of irreversib!e consequences lies inthe fact that they' canefact that Clea lead to significant reductions int siotac t general we.lfre.ireducionseqene li e.It has probably occurred to the reader that absolute irreversib.iity mayay be soe 
etr ain an a st nces,rsan thee
 

possibility of restora tion,
important considerations perhaps at h igh cost. I n su ch cases, threeshould b- Theprobability or likelihood of wanting evaluated. first concerns theto reverse the decision. The secondconcerns the length of time in whIchthe "irreversb 

would be felt, i.e., the duration of welfare loss. The third involves thefidelity and acceptability of the restored state.
 
development of resources found on public lands where such development
 

Using a simple model, Kruwiia and Fisher (1975) have analyzed thehas irreversible consequences. in their model, they account explicitly forthe foregone benefits emanating from the preserved "state of nature." A
not surprising conclusion 
 of" their anal'sis is that the opt,',,al 

,ou..
commitment of resources to activities that are irreversiblydestructive of
 
2-ris discussion is based inlarge pan on the work of KruL'aand Fisher (!975). It shou!dbe noted that although this research is relevant to decisozs de'sed to c7%.=r.:eenvironmcntal quality, their primay emphasis wosfocusedt on de reerl:.ioenvironments, e.g., decision n of a.-b­bnning tie extracion atod cozs'."p,'o: of ae.ibu 

http:reerl:.io
http:irreversible.25
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the environment is smaller than commitivients to activitiCs whose 
consequences are reversible-even if future demands and outcomes are 
known with certainty. Furthermore, this co,,zlusion is strengthened0 if 
there is uncertainty as to either the magnitude of the consequences of 
their values over time Thus, with regard to the:se types of environmental 
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 Vahte 

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 retaining the option to consume, in addition to the 
benefits captured under the conventional willingness-to-pay doctrine.2 7  

The value of these additional benefits has been termed option value. 
As a oractical matter, the notion of option value is only important in 

evaluating decisions that could result in irreversible consequences. Thus, 
a proposed water pollution control program designed to enhance the 
water quality in Lake Erie might have significant "'optionvalue" attached 
to it. For example, it may generate outputs (such as recreation and other 
aesthetic uses) for which the future demand is uncertain, and the decision 
not 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. vhen there is reason to believe that option value exists, there is 
an additional incentive to avoid environmental decisions having possibly 
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 aversion all imply a conservative policy in evaluating environmental 
decisions. 

2See Section II.B2.of this appendix. 

E. AI.I.OWANCI FOR UNCIRI'AINI'Y 

1. Iw~rod,,c'iol 

Uncertainty pervade.s most environmental decisions and affects analyses 
of such decisions in two ways: (1) the analyses rest on imperfect tta and 

inadequate scientific understanding. For example. it may not be known 
precisely how a given reduction In par,,u1a.e eriss-ons will canc-e the 
ambient level of suspcnded paricuiatcs. or how that change .vi.l affect the 
health of an exposed p t, 'an. (2) the cons ue.ces or :ncec-s: 

cannot be foretold with precision. Since every decision entai's risk an.d 
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 handling uncertainty and risk 
there are some fruitful approaches to the problem. 

2. ProbabilisticEvaluaion" 

Since in most cases some action must be taken, experts should convey to 
less knowledgable individua!s the infcrmation the," possess even thou "hit 
may be imprecise. Nothin much is gained by further com:ii-1n th 
information-exchange process by purposely intrducing vague, -,ssi:v 

protective language. For example. suppose scientist A is the world's 
leading expert about a given phenomenon. Scientist.4 thinks action X, if 
taken, will possibly lead to a number of deaths. If pressed, scientist A 

It might think roughly that the numnber is somewhere about 10 but1 ha" it 
could possibly be between I0 and icr0. Bei,- uncertain, the scientist 
might write, "I think there may quite a r.'mber (or "a substntial 
number' or 'not an insignificant number,' or . . . ) of deaths involved.-
Now these so-called, semi-quantitative terms may be dysfunctionaIly 
misleading-especially if some readers, on the basis of this repor. s:art 
thinking in terms of 10 or 20 deaths and o'hers in terms of !0.&0 or 
15,000. It would be far better if scientist A said sme.hin to the efect 
that, "[ feel uncertain, but my best guess is about 100, but I would no- be 
surprised if the number were as low as 10 or as h;gh as 1000.- This would 
be an improvement, but still it also may be misleadlng since the reader. 
might be confused about v'a is meant by "best gaess- or by the 
expression "would not be surprised." 

2-SMuch of this section is taken from the paper by Ra.-. H. W. Sch--."r a4 M. 

Weinstein (1976) On Evaluating Health Effects of Societal Prgras; p.cpa'ed for the 
Committee on Environmental Decision Makinog 
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It is worth the effort to be precise about the state of imprecision. This 
can be accomplished if analysts report a few selective fractiles of theirjudgmental probability distributions (e.g., the 0.01 and 0.99 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 appended to give the audience sensea of
perspective: how were these numbers chosen and how volatile are they?

There are a number of reasons why probability assessments are
important: 

o Probabilitv assessments are more precise in conveying uncertain 
information than vague semi-quantitative terms, such as: less likely,
rarely, seldom, quite a few, not so many .... 

* 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 different people. 

o If an uncertain quantity, x. can vary over a wide range and if
sensitivity 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. Ifjoint dependencies are critical, then
the probabiliv language is rich enough to capture these nuances. 

o Probabilities can be combined with quantitative evaluations of 
consequences so that one can computemesues distributions of final payoff
measures. 

a It is important to think about probabilit, drnamics: about the
modification (and the anticipated potential modifications) of probability
distributions over time. Thus, for example, if x is an uncertain quantity 
, ith a broad distribution and if payoffs are sensitive to the level of x, it is 
relevant to know the ways in which further research might modify the 
distribution of x. If the modification is anticipated to be negligible, itmight be desirable to 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, 
probabilistic analysis should systematically address such concerns. 

Many of the reasons cited above extolling the virtues of probability as 
language of discourse can be reversed: just because probabilities are 

relatively unambiguous they are administratively dangerous to use in apo.iically charged arena. If clarity invites criticism, is his desirable? And 
so on. 
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1. Introduction 

As discussed in Section II, Part Bof this appendix, the benefits (costs) of 
an action can be thought of as the increase (decrease) in some desirable 
component of "general welfare" that results from taking action.the 
Although this concept seems straiZhtfrvo.'ard. in most cases a policy 
analyst is not dealin. with 'general welfare," but ra ,,'erof specific groups of individuals, i.dustries. and so on. wn the wefareFurthermore, an 
action may cause the welfare of some zrouDs to fall. Thus. po!cvmakers
must consider the ne; eflfects of their actions as well as :he d;stnbution of
the effects. The practical difficulty in assess;ng such enects then becomes 
one of isolatingz the "net" increase or decrease in general In
aiding this exercise, it is often useful to distin2uish between az e-ative
effects and distributional ef" cts. 0 

Ageregative effects to results of ausually refer project or action that 
increases directly the wel,-being of individuals or decreases the amount 
(cost) of resources required to produce 2oods and services. In the
previously cited water quality example. all the items isted can represent
agaregative results. Distributional effects, on t'he other hand, usual.y refer
to changes in some people's well-being at the expense of the wel!-bein_ of 
others) For example, suppose increased water recreation op...unitiesopho ,...
bid up the price of boat rentals and the owners of the boats experience
increased profits. The increased profts would not necessarily represent
aggre-ative benefits, since thpeywould represent a dol'ar-for-do-iar "loss­t 'therenters of the boats. The siuation can be thoLgh. ofas an incoMe 
transfer from the boat renters to the boat owners. There is no reason to 
expect any net increase in the general welfare. Thus, in perfor='ng 
analyses of environmental decisions, care must be taken to distingUi'shbetween the aggregative effects 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 ofsociety. 

2 OSom,. of this discussion is based on a paper by Paul Portney (Februay 1976) The
Distribution of Pollution Control Costs: A Literature Review and Rescrch Age-d&
Resources for the Future, unpublished. 

r,,hedistinction between aggregative and distributional effrcts is so.eti.cs re--redw as 
"real" versus "pecunia " effects. 

http:so.eti.cs
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2. Distribution r.lm Group.% 

The most frequently discussed distributional issue probably involves the 

apportionment of taxes across different incoine groups. In characterizing 
this issue it is often useful to calculate taxes a, percentage of hotischold 
income. If one does this flr various incon-c brackets, it can be determined 
whether the taxes in question are distrihuted progressiely' proportion-
ally. or regressively. That is, one can discover whether tie taxes (as a 
percentage of income) rise. remain constan, or fall. as income increases,
An analogous situation applicable to the environmental area would be an 

assessment of the distributional impact of pollution control costs. For 
examp!-, a policymaker mi,_ht \ish to deterinne whether control costs 
(as a Percenta-e of income) rise. rem--in cons'ant, or fail, as income rises. 
Why is such a determination of interest? 

Public policies must usually be financed by some means of taxation. 
The policy issue becomes one of determinina what desired attributes such 
financiri should involve. For example. shoti!d a public policy be financed 
on the basis of"the "abili'v to pay.' or should there be a direct link 

between prozram benefits received and program costs (taxes) imposed?'~~~~~ , are -- m na ­~ ~~~~~t Ini o 
This issue is especially relevant in the area of environmental uec:sion 
mak;n a. since man,,- decisions in this area result in benefits spread across
large segments of societv. For example. control programs designed to 

::c~r ~1a.a.rgosimorove ambient air quality may affect large 
Cl'arly, such areas are made un of househod!s covering the spz-ctrum of 
possible income profiles. Policymakers may be interested in the question 
of whether such programs should be financed by taxes imposed on those 
who benefit the most from improved air quality, or whether they should 
be financed out of more general tax revenues. 

A related issue concerns distributional considerations across levels of 
government. For example. should the federal, state, or local government 
be responsible for bearing the costs of a particular air pollution control 
program? The resolution of this question is closely tied to the polic-
ymaker's objectives with regard to the program's effects on the distribut-
;on of income. 3 1 Unfortunately. it is often diflicult to isolate these effects 
since different levels of zovernment rely on different mixes of revenue-
producing mechanisms. e.g.. income taxes, sales taxes, property taxes, 
and so on. Whv,,at is being stressed here, is not a normative judgment as to 
the methods of financing, implementation, and enforcement. Instead, 
what is being said is that analyses of alternative environmental programs 

M:F:o= the policyiakcr's perspective, it may be more impo:mant to deter.ne which level 
of Sovcrmm=et w-l be most eicicnt in implementing and enforcing, the.control progran. 

4: 
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should include a display of the related Istributonal effcts. That i5, 
policy-nakers should be aware of the distibuzona implications of'the 

alternative policies being decided upon. 

3. Distribution Across Geogrwahpical Re ;ons ard Jurisdictiors 
By in most decisions i,,vovin-•, the environ..ent can e thout 
of as affecting a region with certain gcc rap.,ca' boundaries. At the same 
time, the relative impacts of a given decision mav vary to some degree
within that region.32 Tl.u, national policies des.one: to c'ean up air 

pollution related to emissions from the automohi!e w:l affect all pars of 
the nation to some d-c.ree, ahough .... w,,. t e most S:....:nt 
elects in areas where ".obi'e-sourc ar ,..:,:" are preaoirant 
factors in determining air quality. Fnt is, auto e'Mussion controls -ay
dramatically improve the air quality in Los Anreles, but may have 

inconsequential effects on the air quality in a rural area of Wvomir.2. 
Environmental decisions requirina auto-emission control s-vsterns are

made in arena . ffpoiticalrri fo. 

.!1'e-zthat haveh v. fixed . dar.d Thus,u 'mou i a potential connict wnenth t ou re.T there is po n:lc. . . c 

affected regions do not coincide with we.l-efnd juisd:ctions or when 
uniform national policies are adopted with differential impacts across
regions or jurisdictions. Again, the policy question becomes one of how 
the disbtio oIeet f.om a rga hudcorsodtje the dstribution of b from a 77 SIM C to

J distributim of costs imposed Cy that prncrar. That is, in the exam.e 
above, should the citizens of Wvomin bear the costs of c.>a'-". up 
California's air? To evaluate this question. other factors must be 
. For instance, there may be sianificant economies of scale in 
PO .... only one 'type" ofautomobile for the nation.33 and this factor 
may outweigh equity considerationts. 

Elect-d ofilcials must ultimately deciee on th.e aecra:hical scope Gfan 
environm.tal policy. However, in aiding this task, the polic- analyst can 
provide valuable information on the regional and jurisdictional impacts 
of the alternative policies under consideration. This is important since 
presumably one wants to avoid incorporating adverse enects into the 
decision. For example, un:form nationalt be favord over 
regional standards in order to reduce t e -kelihod:hat different re-ional 
standards would result ;, industrial relocation, plant shutdowns, and 
significant regional unemployment due to labor immobility. 

3
2Differences in climate, te-rain, and other enci facto-rs co=1.buta to te 

differcntial impact ofc .ru~i meuai r- cies .:h: n -:d acrcse'ir 
However, it should be noted that .:-car s t~es have en po,., a o o" 

contro:ling mobile-source air polution, (se NRC 1-574). 

http:nation.33
http:region.32
http:deter.ne
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1. INTRODUCTION 

The Scientific Committee on Problems of the Environment (SCOPE) isa inSernational non-ivernmental oranzation established in 1969. The 
obj e c tives o f S CO PE are : " 

"To advance knoiw!d,'e ofthe infhtenCCo/'1,lIc!l as the e'i"!tCcs O/na 	 n on his en vironnnen, asf .tl Vit'nnhfltlIj !t/)u/l il,hi"healthand his wefiare ­with partiuar attcition to those iIiu.eLlces and
effects i'lich are* To serve ,-o/'u!or s/arc,,' ,hv.'va/t nutic,..as a non-goverilnm,e.'al, interdisciplintary, and internationul 
councilofscientists and as a source ofadvice for the benltfit of ','overz-nzcnts and inher-governin,ttal andrespect to environrmenta(probm, non-govenmemal bodies with
sh7 

The memnbership of SCOPE iincludes at pre.rit 33 Nntionaland 15 adhering International 	 MebScicutificG eneral Assctb!y is 	 Unionls aidgenral Ae held 	 'Comiitecs. Andfis
l every thirceerhel ,shory "asseructure Ondfunctioting.
iven at e end o this 
t The SCOPE C onst!;itutIion,brochure, shows is an unctioning.

SCOPE is a component of ICSU, whichis an international non-overn-mental scientific organization. The membership of ICS U includes renresen-tatives frmm 66 Naional Academies of Science, IS International Unionsand 12 other bonuies (cafed S c Associ2es) W'here thre is a need 
S:entiric Comi:bes At o-resent st seerl Unions, CSU eStablishestere are 10 such Commi:tces, inc!udi:gSCOPE, COSPAR (the CommitteeCo..mi.t. on 	 on Space Research), COSTED (theScience and Techroogy in Developing Coun:ries),(the Scen:ific Committee 	 SCORon Oceanic Research),(fCommittee on 	

SCAR (the ScientificAntarcticsarch), COSAR (the Scientific Committee onWater Research), CODATA (the Committee onTechnoloy). theCommittee 	
Data for Science and on the TCahint o Srt.fo StnceTehoo.teCommittee 	 aidColnm...c on onolrTretilSolar Terrestrial thescic - (ce.theomm oofEPhysics, COGENE (the itGenetic Experimentation). 	 Committee on 
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2. THE SCOPE PROGRAM
 
SCOPE seeks to 
help scientists synthesize environmental information

from diverse fields, identifying knowledge gaps and disseminatingresults. During the last 	 thetwo years, the main emphasis has been on thef o g e ve n sy le 

1. Biogeochemcalcycles ;2. Dynamic changesand evolution of ec usys~ems;
3. 	 Environmental aspects ofhuman settlements ;
 

4.iher 

5. Ecotoxicology Itiodelimg of enivironmnentalsysteins; 
6. Methods ofenvironiental monitoring 

Mthod. of com unication of environmentala information; and 
societalassessmentandresponse.Project 1. BIOGEOCHEMICAL CYCLESThe biogeochemical cycling of both natural and man-produced subs­tances is the dynamic framework upon which life exists. Among the bio­

geochemical cycles, those of carbon, oxygen, nitrogen, phosphorus,sulpnur and calcium 
biosphere as 

are the most important for an understandina whole. Other substances that should be studied includetoxic elements such as lead, mercury, cadmium and plutonium as wel as 
compounds produced exclusively by man such ashave considerable effect upon living systems. 

DDT and PCB which 

Although some of the mechanisms for biogeochemicalknown, there still 	 cycling areare some serious knowledge gaps. For example, theinformation necessary for formulating steady-state and transient models o"biogeochemical cycles must be improved if sound judgments are to benade on questions relating to the effects of such activities as fossil fuelcon~slistion or fertilizer application upon global stocks of carbon and 
-5­



nitrogen. This includes knowledge such as the size of environmental reer-
voirs, the forms of compounds, the residence times of materials within 
these reservoirs, and the rates of transfer of materials 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-
bility to construct biogeocherrical models on global, regional, and local 
scales. 

The subject is inter-disciplinary, and collaborating scientists sometimes 
have difficulty in communicating with each other because of the depth of 
their specialization. Tie Swedish National Committee 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 itesearch Council, 1976). 

These stud.es 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. Jn addition, consideration is being given to organizing a SCOPE
focal point for biogeochemical cartography inB

fclpitfrbogohriacatgahinBelgium.
The Project Chairman is : 

InternationalInstituteforHydraulic
andSanitar Eneenirin-

oude Delft 45 
Netherlands 

Project 2. DYIN.' ,\IIC CHANGES AN4D 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 
ecosystems 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: 

- identifying 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 hunan impact on 
renewable natural rcsources is the ability to assess dynamic changes in the 
population structure of key component species in ecosystems, both in 
natural and nan-modified situations, since these clanges reflect the impact 
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of natural and human een-:, a-4 ,it an a-;-en, of the rat.e 
stability of various ecosystems and their tolerance to different types of 
perturbations. These changes are commonly referred to under the general
topic of ecological 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 
from the pattern of previous changes under given managcnent 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 ihe framework of SCOPE 
Project 2, a joint workshop was organized in Santa Barbara, California, in 
1976, on !he topic of ecological succession. The findings have been publis­
hed by UNESCO in their Man and Biosphe-e (\IAB) series (Dynamic 
changes in terrestrial ecosystems : patterns of change, techniques for study
and applications to management - .MAB Technical Note 4) A handbookinpeaaI 
on method for use in developing countries is in preparation. 

SCOPE joined with MAB and CO WAR in sponsoring the preparationof a review of the experience with irrigation in developing countries (Arid
Lands Irrigation in Developing Countries : Environmental Effects). 

Project 2 is now beginning a detailed analysis of the ecological effects of 
fire. A preparatory inecting, held in l-ngland in January 1977, decided that 
the program should have two main objectives: 

To imnprove the scientific understandingof the manner in which fireinteractswith biota; 
a To improve the mannerin whichfire can be usedas a :ui in ecosystem 

management. 

The chairman of this Fire Project is: 
Dr,R.O. SLATYER,
 
Departmentof EnvironmentalBiology,
 
AustralianNationalUniversity,
 
P.O. Box 4 75,
CanberraCityA CT2601, 
Australia 

Project 3. ENVIRONMENTAL ASPECTS OF HUMAN SETTLEMENTS 
The environmental problems that arise from rapid population growth

and major redistribution of population are world-wide but affect the less 
developed ireas of the world to a particularly acute degree. These problems
include overcrowding, poor housing, poor sanitation, deficient services 
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and a degradation of the natural lands'cape. The scale at which these pro-
blems are felt varies between countries, but it is not unusual to find all ofthe 	symptoms in the same city. Concomitant with these largely urban 
environmental 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 net.ded for effective action. 
Part 	of the reason for this is that different perspectives are obtainedfrom such varied disciplines as architecture, the social, bio-medical avid
natural sciences, engineering, and 	urban and regional planning. Especially
in the developing countries, these differing perspectives have been further
coloured by usages and standards derived not infrequently from previouscolonial relations with countries in other continents. 

There is a major need for inter-disciplinary appraisals of existing statesof knowledge of the environmental aspects of human settlement. One topicregarded 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 speclal emphasis on the use 
of renewable and non-renewable resources, climate, cultural values,building and administration costs), water supply, air quality, occupational
noise levels, geophysical hazards, sanitary and educational services, 

SCOPE contract with UNEP on this topic was signed in January 1975.
Through regional collaborating institutes in Nigeria, India and Argentina,
building standards ar:d criteria were obtained from many countries inAfrica, Asia and South America. The information was evr.Iuated in eachinstitute, followed by an international synthesis (Paris workshop in early
1977). The final report is now in press. 

The Project Chairman has been: 

ProfessorA. MXIABOGUNJE,
Departmentof Geography, 
Universityof 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 healthconsequences, at present there is no unified conceptual treatment of thescientific basis for assessing the full range of environmental effects. Theobjective of project 4 has been to fill this gap, 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: 
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1. Developirg criteria 
2. 	 Setting standards 
3. 	 Drsigning monitoring programs
4. 	 Desiningni p r 
4. 	 Determining research priorities. 
The resulting monograph is in press.

The Project Chairman is :
 

Dr.G.C. BUTLER, 
VationalResearchCouncil,
 
Ottawa, 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 usefulin representing complex systems containing many components, elements 
and processes.

Simulation modeling of complex ecosystems requires interdisciplinary 

understanding and cooperation; unfortunately, scientists engaged in such
studies are working in groups that have little contactThe objective of Project 5 has therefore been to promote dialogue amongst 

vith 	one another. 
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 : Environnental Impact Assessment. SCOPE 5 was
drafted at a workshop held in 1974, supported by SCOPE, UNEP,
UNESCO and Environment Canada. This monograph has been 
widely referenced, and has been translatva into French and 
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 Modeling of Environmental Problems (in press) 
prepared by an international working group with support from theHolcomb 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 a spacc-:ime eigned toncrie, 
give representative samples of the environment (global, regional, national 
or local) so that the necessary data become availaole for predicting future 
trends in an environment which may be important to man, direc;iv or 
indirectly. These environmental pictures may be built :ip from measuring 
five different types of parameters: 

(a) 	 levels of important chemicals in air, water, soil, biota (including 
man and his food); 

(b) 	 physical attribues of the above media (e.g. solar radiation, soil 
texture); 

(c) 	 frequency and severity of effects on living things and inanimate 
objects caused by (a) or (b) above (e.g. disease, productivity, 
mortality, corrosion, depreciation of property values); 

(d) inventories reflecting (i) climate change (e.g. area of ice-caps) or (ii)human impact (e.g. deforestation, desertification, resource use); 

(e) 	 source strengths of trace substances (e.g. from volcanoes, sewage, 
etc.)

The first undertaking of SCOPE was the preparation of a monograph on~Cadmium 
environmental monitoring (SCOPE 2, 1971), commissioned by the United 
Nations 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, a 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 Project Co-Chairmen are: 
Dr.R.R. Al UN, 

InstituteforEnvironmentalStudies, 

University of Toronto, 

Toronto, Ontario, 

Canada
 

Dr.R. W. J. KEA Y, 

The Royal Society, 

6 CarltonHouse Terrace, 

London, England 


Additional information on Marc can be obtained by writing to: 

Dr.A. SORS, 
AfARC, 

The OctagonBuilding, 

459A Fuiham Road, 


-CP 	 London, England 
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MARC PLBLICATIONS 

Pub'islted 
IRC Report NC 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 

Satellite remote sensing for environ-
mental monitoring programs 

Species transported by man - a different 
kind of pollution 

The role of environmental monitoring 
in the ecological management of 
wildlife conservation areas 

Regional monitoring needs: Spain 
Regional monitoring needs: Nigeria 
Environmental monitoring and 

assessment : the institutional structu­
res in some West African countries 

The dose commitment concept in rela­
tion to the environmental control of 
stable compounds 

Assessment of dose commitments from 
an atmospheric point source 

Air concentration and deposition rate
from uniform area sources

The dose commitment concept applied 
to ecoiment monit andto environmental monitoring and 

assessment 

and zinc : a study of their 

transport and relationship in the
environment 

Heterogeneity with special reference tolead 	in relation to the dose commit­

ment concept 
of hecy metals in the freshwater 

environment 
Regional application of the dose corn­

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:TheMARC Publcan s Re fromCentreble:The Monitoring and Assessment Research Centre (MARC) 
Chelsea College 
The Octagon Building 
459 A Fulham Road 
LONDON SW 10 OQX 
U.K. 
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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: 

I. 	 to prepare reviews identifying 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 Environmentad 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 
published. 

The ProjeCt Chairman is: 
ProfessorIanBUR TON, 
Institutefor EnvironmentalStudies, 
University of Toronto, 
Toronto, Ontario, 
Canada
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Effects on man and his environment 
Df major engineering works 

Final Report
 



SYNOPSIS
 

In recent decades, the rate of construction of large engineering works - as
well as the scale of their impact - has acceleratedmarkedly. Major engineerhng
works ­ such as river basin projects and new communication routes - are favoUredinstrwnents of development, and can result in considerable economic and social bene­fit to the peoples of the countries concerned. However, the anticipated level.; ofbenefits of particular engineering schemes have sometimes proven illusory, in partbecause /Ve environmental 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 particularengineering schemes. Ihe perspecti-s that are generally brought to bear in management evaluations have also been broadened,

and some quite sophisticated techniques of evaluation have been developed. 
 Therehas been more general appreciationof the complexity of the conflicts which areimplicit in most development actions which affect the quality of the environment
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 weaknesses
in present techniques for assesoment and prediction of the effects of engineering

works. AMile the primary effects of an engineering scheme can usually be predictedwith an acceptable degree of probability, the secondary and tertiary effects remainobscure and subtle. These effects may, however, affect society more profoundly thanthe primary effects. A major need therefore is to improve current methods ofevaluation, so that the planning process may become more sensitive to social andenvironmental issues and more responsive to community concerns than is possible withconventional cost-benefit analyses. In particular, evaluation of the likely conse­quences of a given scheme should deal not only with costs and benefits that canquantified precisely in monetary terms, 

be 
but with a full range of other imp ,cts, such
 

as health, amenity and safety from hazards.
 

Improvement of decision-making on the construction and design of large
engineering works calls for better understanding of the decision-making process
itself, and of the various interest groups involved in this process. In addition,there is need to develop and apply improved operational procedures (' impact assess­ment. The quality and quantity of available ecological data rhould also be increased,and better use made of these data. It is here that the M1AB F'ograimme has a role to
 
play and a function to fulfil.
 

One of the fourteen international themes of the Progranme - MAB Project 10 ­is specifically adressed to ,tudy .of the effects on man and his environment of majorengineering schemes. NAB Project 10 is an "integrative"project which is concernedwith an impact of major, imortance in many parts of the world, an impact which hasmajor reperc'USs0ions o, both the natural en)-?vironent and h0man pOl,71ationn over v:(2rextensive areas. It 
the 

provides a focal point within the T'?ogram, for discussion ontypes of assess'ent and prodiction approaches that can be appZio'l to study ofthe socia7 and environmenta1 effects of major land development sehes. Project 10is not con'cerned with operationalprocedures and admini.stratioefromieorks forcnvironmenital impact asessment. It does, however, prooi'de a foeus for, viewing
relevant AM13research on chaninq ,an-e7virn'ent relat.ionts within the broadercontext of formaZ,':ed assesent procedures and of the increasing use of environ­mental impact statemnts as an intcgral part of the evaluation of proposed develop­
ment projec t:s. 

The main objective of MAB Project 10 is to contr,'Ibute to the body of m.thods,criteriaand knowlvdqe that is currently demanded by many deve7opment agencies in 
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the field of pre- and post-construction evaluation of engineering works, and other 
related 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 environment 
and on man, considered as an adaptive and biological entity as well as an economic,
 
ocial and cuZtural being. 

There is, in brief, a need to launch integrated, co-operative studies which
 
bave economic, social, cultural, biological and physical dimensions. Two particu-

Zar 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 
completed some years ago. Secondly, efforts should be made to promote in-depth
 
monitoring and assessment 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 w-ich a major engineering scheme is envisaged.
 

At the sazne 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 preparedfor use by planners and resource 
managers. 



Statement of
 

Richard A. Carpenter
 
Executive Director
 

Commission on Natural Resources
 
National Research Council
 

before the public hearings of the
 

Council on Environmental Qxiality 

June 8, 1977
 



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 is concerned with the foundations upon which assertions can or
 
cannot be made as to prospective changes in natural systems as a re­
sult of human perturbations. The Environmental Impact Statement man­
dated by NEPA has generated a requirement for exhaustive information 
about the structure and functions of eco.-ystems. In my view, the EIS
 
has been a procedural success, but a substantive failure.
 

The success is 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
 
impacts 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 
identified 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
 
ecological consequences in order to check the validity of whatever
 
predictions are attempted.
 

7) EISs constitute a "grey literature" of unreviewed and un­
validatud science that may be erroneous 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.
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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 ElSs 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, bi&rhemical 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 revearch 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 goes 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 a 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
 
contacts between the scientific community and the CEQ and the EPA. They 



are relatively new on the scene, and do not have the history of close
 
NI! has had with the sciencethe defense department orassociation that 

good things that
and engineering community. We need to look at the 

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
 

clearly as we possibly can. Better
dollars as forthrightly and as 

depends on greater
management of the environment and natural resources 


can come only through competent
understanding of ecosystems and that 


scientists adequately supported in fundamental research.
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WILLIAM 11. MA'T1-111wS, PhI.). (M.I.T.) 

Arthur . Iilh' A. u'eiule l of ID1virIMnwEniu/!,i..V.Vor .S'cien'cev atnd l ' r'i ,, I'p'ur1wu1 it.1"( 'nil L.qgil,:'elhl, . hleaschtl.ve'is
II.~Silge of 7i' wngdogy, 02139. U.S.A.; I 'ihiiu g liodlnr Akcinher, ('entre &'lutides hid,/. Irilh,.Cnlhrihldge. Aluasachawls.' 

J231 (' lchi',s, (Gri1en, Sui jl:4'le,,lll. 

The present paper is based on the premise that the in an cfl'ort to help scientists and an lvst, to avoid
analysis of environmental imp'cts requires both objcc- this outcome, this paper will discuss some of the 
iNc and suhjecLivejudgements at almost ever, ,zape, and objctive and subjective jud.ments Ih !t must be 

that if these !wo types ofjuldyeinenis areconf'used in the iade in the followxing mijor steps of' predicting,
mind or th analyst, or in his final product. then the analyzing, an judgitng, cnvironnmental impacts:

electiscne.ss---and even the credibility, of his work
 
will bc seriously conpromised. In order to aid the Idlenti fying Mnajor Activities
 
analy:,t in these distinctions., the present paper will Selecting Tvirom ntal CsonenIS
 
discu!;s the types of o.jective and subj ctive judge- s e sing Vye of l acts
 
mets; hit nus be made it each or the steps taken in 
 Assessing the lossibilities and'or Frohabilities of
rriving at tle final analysis. Occurrences
 
For he purposes of' this paper, tl''i.rc, /lhufCntus l)etermining lh Degreeof the Inp ts
 

are those which in olve or use fRicts that are observable Dleciminig t I mae of se-frame ract
"P'i ietv ,o
 
or \eriiahe -- especially by scientilic methods-a-ositive, l).Dsit, n im pal:; as NeutralI, 
 or
 
which do not depend on personal refle,'lion., f'eelins, Neg Aii
 
or i.Liudices. This does ntit) suggest that know- l)etermini t rade-ofls among Activities and
 
led.eaIble persons NNill alksays make tile sanic oljecti, e
jiidgenlents. 'here i:s much disagreenic.t among 
scientisis and other scholars on inportant points of 
theory and interpretation of' verifiable data. Thus 
ob.jective judgemeints may indeed be diflereit and still 
be objective. In these cases, howveir, there is a1daget'
of stiectis e considerations slippiog in as will be 
discu,ssed later. 

On the other hand, .ublc',' .ud. c'cnl. are those 
which are made on lh basis of vali's, leclings, and 
beliel's. They ,:naerally vary widely flrom person to 

person, gro to grou p,institition to initittiou, and 
sociely to society. Sitljective judgements catl he Sl'h-clhi 'i'nmno ' 1 in Conponen.\ 
Changed, but Iiis r'equires a chatnge ill the uinderlying The seleclioi of' lhose cominponcnts of' the en .iron­
values of tile party that is making the judmenll net that %%illL considered in the impct analynysis is 
objective juldgeilents. conversely, call he chang,.d by criticalI. These choices will detlrllinic (lie houndaries 
the simple introduction of new objective data ot' of'conceri about tit acli'ily andf thuns to a laree degree
acceptable interpretations. Wilh respect to enviroti- dete'rmine lhe vetry naturi of the probileims and any
mcntal impacts, the objective judgcnicnt describes the polentihl soltioms. There isc.einlily an infinite fist 
impact (for example, the number of fish that would he oI' objecti\ly determihable einvironmnital com­
killed uider certain circnltances) whercas subjective ponenls and \\ay'; dfciniii,of' Iclationsliips :iliong
judpeme1ts ai'e made vith respect to how people feel O1c 11'Ai. thethem. ill, lioouihly objective aalIIyst
about lhat e'act'(for example, one citien tay not will have a iiver-nding task o' liI,in,,lie components 
care at all while anolher, who enjoys fishing, may hle that could bli considered in he analysis. Subiective 
cxtremely upsel). jdltenlents itist be iitiodmiced illsuch a Ilianie' that 
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Only 'important' Coimponetts and relationshi ps ire 
sirled (ut ror d(lailed anuilysi.. 'he de-ision 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. 

Thc concept of ilmporth nce' i plims a set or ,alue-
judgements that i llis he made relative to somethinug, 
and that arc muade y a 'tperson or group holding lose 
V'alucs. Vhose valtics ail'e to bc used in selling these 
criteria for selection- the local conservation group, the 
multinational corporation, the tolrist industry, the 
go'ernient, or some other intercsted or disinlcrcstcd 
patHies? Thc list o' 'illporlant.' components will vary 
f1r0111 gr'oupJ' to gr-OUL, and the rieasons Ior listing the 
same components lm also vary (thus a species of lf, 
may he listed by commercial fishermen lnd by col ,sr-
sationists for widely opposin-, rcasons). 

The analyst inL t Somiehow decide "shose values he 
will accept For purposes of dezidin, whicl environ-
mental components to consider, and \whose he will 
reject. Ilc Should e.xp!icitly specity\ ha tever criteria he 
chooses in iiakin Ifhcws, critical choices.--whethlcr they 
are msed on social, political, or ecological. gro1nds or 
on Iils ossn ~ir onal or instiLitutnal biases. \Vhon once 
this has been done. his analy sis is no longer an 'objec-
Live aitufsi ' bui annalys in wfhich obkjecive detcr-
ini nations are made Wthinhthe context oftubjectively-
chosen parametetrs. fnhus even one of' the most 
'scientific' of all tO teps--.-cleiiini cnvironinenil 
conpolilnts--is tliinia tely h:i'sed more oil valtes thain 
on science, if' one is to fi\'e a nlanapnca ble list f' 
analysis. When once these selections have bean made, 
Ilie carlier rela t ionsh ip becoimies the f'ollowihtig.: 
- (Activities)i - (BHy-prodlc.ts), --- Impacts on 
l II 

S(Einvi'onmental Colipllonents)l. 

SVllu('l,, "/TI7'S( I Sll/WlA 

i oal' nygte componeii of (hle environimentthial
is afflcted by' someit :wi'h or hy'-prtduct., Morel' are' al 

ws'ide variely of' t pe. of iiiipa.s htll could he con-
side'ed. F. cxamiple, if'a cci::iil species of' plaii Ii 
animal is afl'.-tled, then is tihe impact listed only, if tihe 
species is cradilatcd. lii" if' its iinilr.ers irc redliced 
belowv a e'tain leel (\\Ihatl Iel?), or if' its enellhral 
heth or well-Milet in bllectd (how iiiucl.h), or it' lite 
impact on tIhi species Creates ailoiher set of' illlpacl oi 

re.s1"ctL'e IoIhe yI)'e of' mpacts that are posible, alnd to 
their ramific:tions on related parts of the Cn\ molitnent. 
This silualion has not iniproved at all m'arkedly since 
a group of' prestigious scientists on the National 
Science Board (1971) 'eported the foll(ing to the 
President ofr the United Slates as ici r'incipal 
conclusion': 

'tEnvii'ollnlll;.tl scicie. tod;y, ik unable t, match the 
needs of society for definitive iill'ormnaition. piedictive 
clahiliiy, anti the analysis ol envii'onnienutl Vsinis as 
sysltens. PIecause c\istint data and ciirnL'aI th1cor-li.'al 
models lre inadequate. en onei al science i 1ai1ns 
nilable in 'irtLually all areas 01 applicaiion 10 ollr moie 
t1:,,i quatilalike interfirctaLion.or slisi on O'environl­r 
menllta I ellige that iiiay occL I n il'l ts'n.' tL specitie 
a0ctions." 

The necessity of' reducing the list of imp'ats to those 
of 'impurtancec'. coopled \\ilh the li ilnuls o1' the 
scientific coimunity to provide guidance on the imli­
cations of many ipacts. IuOrces th e antialyst tL make 
innumerable sub WhlnJjecti ye judgelilents. ohbjeti\e 
facts are lacking, he inut rely on the onl tliings 
availa blc- \aItics, feel ins. b!lIt's, an Iippucadices. It 
isuseless to debatC \Vhlther le should (10 thi,, ft'Ihe has 
no choice it hie is to ploceed ss wat illtn'oriat ion 
he does have andilake deckIions Ol ho\ to allocate 
resuiiices to supplinuent his inforlmiaton in caf!v' 
selected areas. There is, liovoeor, in inportaint 
qition or "\hose .alu. tiaid biases lie adopts for 
puriposes of this selction poces., and lin;i expfliit he 
is abot thlese choices in his report. The i::.,ue is not 
whlc'r lre inakes subjec' li\C .judgcincnis bLt the 
degi'ce to sshich hie recoui/rs when lie ii dohaiig- it, his 
basis foi' doing it, and his responsibility i) tmake these 
explicit in his a;n Isis. 

7 

.he i'illfiaIti bjcti iudg.'nt. tlnt ius be
made are wit h respect to th lidlo hng: \\'hat types of 
diaiige or iinhan emient of cu'i .hpq'iUi'('lil\ irolAlnniiltal
Comlipoiieiit will he noted (f'or examplec, t le Sl!ctl'tllll 

from xlinction o inconveii unice, or 'roni iriesersible 
prloces.s Ilo s,:lr-orin~g perturbat~iion): h0~\\ 1iChI 

damage ori ellellcillm to ce'/i .qwcfi'(/ Coipomient 
\ill he conisidered 'ieiport i'ii'o cililt rle fulliquie 
analysis (for Cxaiiple, the .\tlintlioii of" luni,s lrci 

Pere!trime l'lons, or the velieral redtuctioln iii h'altLh ol' 
'Ci . I'hOr a scat 

yarly cliaiic iii local fiicipitation i'rm.%a I'ev 
degrees stcad.slate Clia ye iii glotbal tn i'perattirle): 

a i 1'01 t colony1,or- a ).N C'ent 

othei' Species oi' oni biological, ,eological, chelmical, ori and finallyand \cry' fIrotllUiilf, what t Il''. otscoCi.l-, 
social, irocesses aiid So ol'? 

The identiticaitii of' ile tlypes of impacts Such as 
extlntion nmortalily. illdrbityl', and instalibility 'oir 
111), COniipoitent, ik. all oi jctivi: proess. Ihlt hcie agail 
tile anal st isoswlshehuiled withlithe licoretical len!Ih 
orsiuch a1list, as was tIme case ill theitreioutis stils. In 
tddition there is i new and pm'oltmd dilicullt)' thle 

state or scientific undcisltiinit' is \.Cry poor with 

third-, and iourthorder ellects o1' liet p-liillllr. impact 
\\ill lie olisid'red andlioll\\ iiilh creali c ilry will 
he devotd tll il iliitiii thiest'. 'Ihle 'lollo\\ un.m,,.it-le. 
illtislrats this last point : one nclivily of' ai new flant 
in a colliliiliiily nighit le to create new jobis which 
could have a 'priiary' iipact ol'cli..hiuit.nt hue inaemial 
Standaid o11'livii.g inllhe colliilliliily Illis ii!ltl Ilie 
restill in aichalnl in ile il'c-slylvs, indouinillant IMicli 

\CY\i 
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turn could result in in inlux or difllerent types o 
people, thus crc aling changes in ethnic and religious
groupings which could then beein changes in the 
culfuilral fabric oF'the co nn iiii' ...aid so on. 

Tihe comnpilationi and analysis of' thle obhjecive data 
Ihat exist on impacts, aid the applicailion or te types 
of subjective judiwiitls ( Ii lh(Iove, conhine 
with tile previouis steps to produce the following 
reinltioiship: 
X (Activities)i -' (ly-pioducts)h ---- (li ipacts)k 
n 0 
; (Environmnrtal Coiponens)1This relIatioinship is Liseful in illistratrii L how 

complex tlie an slsis is, especially' if lie Stimlination 
to als---.n, imi, o, arid p --ae very large. The only "y 
that the) caln he kept small is by iiking riuuerouos 
subjectivejudgemerits, usiiig such crieria as irinajor' or" 
'iripor'tant. If a11analysis that is not aboltehil 
comriprehensive iii its covernc of a complex en\iroi-
iental 'problemii' claims to be objcctivc tlien it is 

probably either bcing niisrelreSCuthd \%ilillry or 
urihkiowiily or cWec the aiil:,'s is so in itn i lhe 
V'lLiCS, illOues,, aid prereClices. of th" t'ccipionts of tlie 
unalysis, that both \\riter and reader share and 
accept tie saile iinljeirici ctii co nti-aiins oi \vh it 

is to be anrialyzed bjOot ely. Surchi a sane o1'hlarrmony
is rare amor oco'tied paiL ics who scruLinize ani 1 ess 
of ])lost environmialCtlai issures. 

SUMMARY.
 

Analyses orenvironnen(al impacts, and descriptions 
or netI oloics forl Ciitlu.lillg themn, hi\are ilot always 
been explic,ly Cognizanlt ol (lie sbiljective %aile­
juidgenri ,sthatinust be iiade in he process o collect­
ing, re ililrg, assesing, anid pr'senrit ag. objective 
sciitihe irl'o'iriionn, lhis Ipaper has outlined the 
types o1' objective aind slhjeclive jrdgincris that aire 
made illeach of" I Ierollow\il nijor stl'l o" til 
analysis: idlil'vintg major activities; selcc.iiq environ­
mienial comiiponts, slect jg,types ol'in pacts: assess­
ing the possibilitiesaid;'or probabilities o'occ'urrences; 

deteriniinrg [lie dclre of the iiipacts; deteriiniri Ire 
tirn-i'eiiie ofinilcs ; designating impacls as positOe, 
ncutri'al, o1' niegative; aind dterri'lii iring II.ic-ois 
among activities ard impacts. 

The siubjccf'ive jildgenients that utiist be inade air 
based onl ure, fel rings, heliel;, anid preitltdices, anri 
arc functions of the per-sonial, inst ittional, profes­
sioril, arid societal, corirexts of theile aria l'. If great 
caer-is not taken in riiaki rig these judge_,nir,. anid in 
making \,cry explicii IiIValLre-franivork usei.(, ihe
el'ectiveness anrid credibility of the aaia .st ema be 

shirply redL'ced. Thtgle is also the i ger alintsociet 
aind its %ill pres itotd an(lecisior-inake's be i wih 
analysis having so mny1). built-in biases thlit tile 
legitimate role of the dcision-iiakcrs ini assessing the 
analysis aid then nakirg importaiit valie rade-ofIrs 
is seriously cornprornisLd. This paper has aittemped to 
make the naturre of the process ofaianilysis explicit with 
respect (( thie introduction arnd treatmenit of alues, so 
that these I)rob.,n caiin be trnder-stood arnd, it is hoped, 
properly marnged by both scientists and decisiotn­
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 leads to operational dclinitions of unacceptable and acceptable impacts. Within this 
framework, two roles ecologists play in the fieldof environmcntal impact assessment are considered: (I) To supply 
scientifically sound and objective predictions of the potcntia; impact of a project on an ecosystem, and (2) to ireach conclusions, based on his own value system, concerning the acceptability of the predicted impact. 

I.INTRODUCTION As a framework for discus-,ing some problems 

faced by an ecologist in the field of environmental 
Inthe wake of public awareness and concern about impact assessment, we will consider the followingecology" during tile late 1960's. a number of laws, four topics: (1)conceptual criteria for d,.fining 
such as the National Environmental Policy Act' of environmental impact; (2)gradients associated with 
1969 (NEPA),were enacted. While the effects of ass-.ssing environmental impacts; (3) derivation of 
such law- involve scientists and laymen from a a scalar index sunimarizing the total environmental 
variety of professions,certain specific consequences loss or gain associated with a project; and (4) a 
are of particular interest to professional ecologists decision tree leading to operational definitions of 
as individuals and to the ecological profession as a unacceptable and acceptable impacts on an eco­
whole. Inparticular, a demand has been created system. Within this framework, which we feel 
for a substantial number of ecologists to collect reflects the way the present environmental impact 
and analyze data, to write Environmental Reports ,-ssessment system operates, two roles that ecolo­
and Environmental Impact Statements, and to gtsts play are discussed. 
participate in adjudicatory proceedings as "expert To some extent, the concepts presented are the 
witnesses." 2 '" Such ecologists cannot help but result of the authors' involvement with the process 
become acutely aware. of the limitations in the of impact assessment. Our perspective is based
"state of the art" of impact assessment and of the largely on assessments, carried out for the Nuclear 
role of value judgments when they are asked to Regulatory Commission as required by NEPA, of 
play substantive roles in a decision-mking process the environmental impact of nuclear power plants.
which stands at the controversial interface between Three caveats are in order. First, the impact 
industrial or economic progress and environmental assessment process differs somewhat for other 
protection. The validity of the "environmental regulatory agencies, such as the U.S. Environ­
predicament" delineated by Bella et al.' is rein- mental Protection Agency, where there is a greater
forced with each new impact assessment: relative reliance on regtlatory criteria than on 
Man's ability to modify the environment will increase faster benefit-cost or benelit-risk analyses. Second, the 
than his ability to foresee the cirecis of his activities... (or) mathematical formalism developedt1 in this paper is 
to anticipate his changing environmental needs. intended to facilitate comnnnication of our ideas 

more concisely and precisely than is possible with 
t Pesearch sponsored by the U.S. Energy Research and prose alone: it is not intended to le or practical

Dcvhwopment Administration tinder contract ,,iththe Unio pr
Carbide Corporation. Publication No. $1), Invironmcntal Value illobtaiing iulnel'ical :answers. Third, 
Sciences Division, Oak Ridge Nat;onal L.aboratory. numerical limits for environmental impacts based 
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on, for example, number of fish killed, percentage
reduction in a fish population, or dccreasc in 
species diversity indices, are neither proffered nor 
discussed. 

Tile ideas developed in this paper arc based on 
the conceptual I'raniework originally prcscntcd in 
Christensen cl :i/. " Since that paper our thinkinghas been stimulated and has evolved in response to 
discussions with collCat'ie:; and to othw- papers
presented at the \Vorkshop on the Biological
Significance of Environmental Impacts held at Ann 
Arbor, Michigan, June 4-6, 1975. 

II. 	 CRITERIA FOR DEFINING 

ENVIRONMENTAL IMPACT 


A clear understanding of what is meant by the 
term "impact" is fundamental to the assessment of 
a project. Ideally. both the definition and the 
assessment of impact should be at the ecosystem 
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 variableswould represent structural or functional biologicalparameters (e.g. numbers of individuals of each of 
many species, or biomass of each trophic level), and 
physical and chemical parameters (e.g., hydrogen
sulfide concentration). The N state variables with-
out the project. each a function of time (t), can be 
denoted as vl(t), x,(t)..... x.(t). x(t) 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 ecosystem, but this time 
with the project. The state variables in this case now 
can bc denoted *,(t) .(t) , .121. Q), and they
define a vector y(t) 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 impact using the above characterization 
of an ecosystem as a point in an N-dimensional 
space. 

a. 	No hnpact 

yt) - xt) = 0(t) ± 8(t), t > C (ia) 

where C is the starting timc of construction of the 
project and 6 is a vector of deviations from zero to 
be discussed later. Alternatively, 

r 
lim f [Y() - x)]/= 0 ( b) 

r- - x 

In words, the project is forecasted to have no 
impact oi the ecosystem if,at all thics after start of 
construction, the diflerence between the predicted 
state of the ecosystem with and without the project 
is close to zero. 

b. 	 Rcvcrsible Impact 

yt) - x(t) = 0(t) ± 6(t), t > D + r (2a) 
where D + r specifies a time interval (0 after theproject is decommissioned at time D. Alternatively, 

t 
-limf[() - xt)Idf = 0 + (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. 

Failure to satisfy Eq. (2a) or (2b). In words, the 
proje'ct is forecasted to have an irreversible impact 
on the ecosy tem 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. 

Ill. GRADIENTS ASSOCIATED WITH 
ASSESSING ENVIRONMENTAL 
IMPACTS 

The above definitions have been couched in terms 
of the total ecosystem, although it is doubtful if an 
analysis of this type could be made on an ecosystem
larger than that of Teal/' who studied a spring

2approximately 3m in surface area. Since impacted 
or potentially impacted ecosystems arc generally 
very much larger than Teal's, some compromise 
must be made. 

In determining what compromises are needed, it 
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FIGURE 1 Gradicnts associatcd with analyzing impacts.5 

is helpful to recognize certain gradients of difficulty IV. DERIVATION OF A SCALAR INDEX 
in the process of assessing impacts, as illustrated in SUMMARIZING THE TOTAL LOSS OR 
Figure 1 and discussed by Christensen et al.5 GAIN IN VALUE OF THE ECOSYSTEM 
Although the direct impact of a power plant on an 
ecosystem will be manifested as short-term, near- The term "significance" is frequently used in 
field effects oil individuals of many species, impact impact assessment. However, as discussed in a 
assessment at the individual level alone is not previous paper' the term is commonly used without 
adequate. Even es:imates of annual percentage clear definition. One common tendency is to con­
mortality suffered by a population would be of clude that an impact is acceptable because it will 
limited value (except at the extremes), unless these not have a "signilicant" adverse impact, while in 
estimates were related to the potential, longer-term fact the conclusion is unconsciously predicated on 
impact on the population. A logical way to analyze the benefits of the project. In reality, society may 
an impact, then, is to begin it Le left-hand side of judge that a project is acceptable in spite of it,. 
the gradients for time, space, and level of biological having an impact that many people would consider 
organization (Figure 1). where the impact will be "significant." We feel that for clarifying the p-ocess 
most amenable to prediction via the quantitative of impact assessment and the roles of ecologists, an 
application of laboratory and field studies, and to operational definition of the terms "acceptable" 
proceed as far to the right as data, time and money and "Unacceptable" (see below), divorced from a 
will allow. lowever, because only limited inl'or- consideration of' "significance'", is most useful. In 
mation is available concerning community and our opinion, to claim an impact is acceptable or 
ecosystem el'cts in field situations, the population unacceptable requires a valte judgment. An ceo­
level will commonly be the focus of an assessment. system cannot make value judgments and cannot 
The winter flounder population in the vicinity of' tell us when i unacceptable impact las taken 
Millstone Point, Connecticut 7 and the striped bass place. Thus, a value judgment must be made about 
populations which spawn in the Chesapeake and what c(onstitUtes an uMacceptable impact anld Whatt 

- t Delaware Canal 8 -' ° and in the I ludson River'' 6 to do ab'ut it.
 
arc examples of' populations which have been the To clarify this problem, we propose a vector of
 
subject of impact assessments at the population weighting functions, w. Fach element of the vector,
 
level. w', converts predicted changes in ecosystem sta
 

ic2 
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v T " 
variable "I", i.e., JimTf U(t) - x(t)Jdt to

C 
common units of value (e.g., eneri'.yl 7 or dollars) 
lost or ngained.ieThus, total prev(cted change in 
lte orale l betaycalculated bythue ecosyst (V)m 

os predicatedencllvale othe the ca ngcd by 
summing the products of tie redicted change in 
ecosystm state variable "j' times its corresponding 
w ighting function over ll Js, ie., 

Tr 

/ 
= wr 'limf [y(t) - x(t)]dt (3) 

T-co C 


where 

w11 = transpose of the vector of weighting 
functions. 

A negative value of V indicates an overall loss in 
value of the ecosystem, while a positive value of V 
indicates an overall gain in value of tie ecosystem. 
Shugart'8 discusses similar "suitability" indices for

of 	 alternative imple­
the ecological evaluation 
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 ecosystem, on the values to 
be assigned to the predicted changes in the ceo-
system, on the benefits of the project, or all three. 
However, Eq. (3) is easily 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: 

S= 	 lwillr 
w y,()- x,()]dt (4) 

Three points merit discussion. First, all the 
weighting functions are assumed to be scalar-valued 
with a common range, e.g., energy' 7 or dollars. 
Thus, 'J*is a scalar which summarizes in a single
lunber the total loss or gain in the energy or 
dollar vtlue of the ecosystem due to the environ-
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 conserving the natural environment. 
Second, the value of each of the III's from Eq, (4)
would be that estimatcd at a particular time, 
naniely, the time of the public forun or adversary
licensing hearing for the project in question. At a 
later time it is not unrcaso..able to expect that the 
prcdicted impacts and'or tile weighting functions 
for one or more of the parties may change. 9 -11 
lowevcr, in terms of hearings and the decision. 
making process, what isrelevant is the current 
position of each party. Third, as indicated by the 
formulation of Eqs. (I) to (4), it is the deviation 
bctwecn 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 (t)follow­
ing initiation of the impact. The problem involved 
with this procedure and the subsequent ramifi­
zations for impact analysis are considered in detail 
by Christensen et al.5 

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 rejected, 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 
lead to a clarification of the range of issuesinvolved in attempting to determine the accept­

ability of an impact. The ordering of the decision 
point3 in Figure 2 may not correspond to the order 
in which they are considered in any given assess­
ment. In particular, Decision Point 4 (dealing with 
environmental legal standards and regulatory cri­
teria) might be considered first. A similar, although 
less specific, decision framework has beenproposed by 
Gros et al.2 involving a systems analysis approach 
to nuclearfacility siting. Our decision tree rellcctsour 
perception of the methodology of environmental 
impact assessment, i.e., the way the system appears 
to operate. 

http:eneri'.yl
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FIGURE 2 Decision-tree for determining the accept-ability ofa project with respect to its impact on an ecosystem.The dashed box indicates the region where the project maybe rejected for lack of a suitable alternative. The heavy 
arrow leaving the dashed box shows the point at which theproject is assured of eventual environmental acceptability
(although further changes may still be needed) (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 (6)
which would still be considered to satisfy the 
equation. 


2) Is the impact of the project on the ecosystembeneficial? This decision point reflects that the 

decision process differs 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 tile ecosystem'? This
comparison involves both quantitative (e.g., energy
and dollars) and qualitative (e.g., preservation and
conservation ethnic) considerations. 

4) Does the project satisfy environmental legal
standards and regulatory criteria? Relevant laws,
such as NEPAI and the Federal Water Pollution 
Control Act Amendments of 1972,2'- contain quali-
tative or quantitative goals relating to maintaining 
or enhancingenvironmental quality,'consiseIt 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
lio impact (Decision Point 1) or that the impact is 

beneficial (Decision Point 2). As our knowledac ofthe cffects of impacts on an ecosystem improves, we 
can expect to see this increased knowledge re­
flected (albeit with an unfortunate lag-time) in 
more realistic environmental legal standards and 
regulatory criteria. 

5) Is an alternative to the project available? Atthis decision point, if reached, lack of alternativesresults in project rejection. Selection of alternatives
recycles project consideration through tile decision 
tree starting with Decision Point i. 

6) Is the present design (including mode ofoperation) cost-eflectively optimal with respect to
the damage to or enhancing the value 

of the ecosystem? This decision point reflects the
fact that there is a potential value (measured in 
energy, dollars, or qualitatively) in minimizing
adverse effects or enhancing the environment even
though an impact may be acceptable otherwise.Most ,djudicatory proceedings appear to focuson 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,'4 
the decision-making process will commonly focus 
on Decision Point 6. 

7) Decision Point 7 is included to clarify that

only the impacts of the project on the ecosystem

have been considered up to this point. Other

impacts (e.g., socioeconomic impacts or costs and

safety) need to be considered, and a final benefit­cost 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

makingnot meanmanagement decisions. I lowever, we do
to imply that these criteria can be for­inally invoked in the decision-making process. It is 
essential to note that value judgments [e.g., thevector of deviations (6)in Eqs. (1) and (2) and the
 
vector of weighting functions (s) in Eqs. (3) and

(4)1 are involved in a number of the steps of the

decision making process (Figure 2). Such value
 
judgments on the part of prolessionals in various
disciplines will always he a necessity in tile field of
impact assessment, regardless of advances in the
"state of the art" of' ecosystem analy,,is.

In particular, value judgments are involved at
Decision Points 3 and 6. It theseis at decision 
points that the following matters are generally
considered: (a) reversible [see Ftq. (2)] versus ir­
reversible adverse impacts,' (b) regional versus 
project-by-project impact assessment ;S (c) main­
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tenancc of environmental diversity and future 
options;I . 5 and (d) decision making in the face of 
uncertainty and a shifting timc-pcrspectivc of 

20, 2 4 2values.' 9 , . s 

VI. TWO ROLES FOR -COLOGISTS 

The ideas developed in the preceding scctions 
provide a franework within which to discuss two 
roles ecologist, (and scientists in general) play in 
the field of environmental impact assessment. 
Auerbach2 ' implied similar dual roles for ecol-
ogists, while 1lollander"7 discussed similar roles 
(researcher and citizen-professional) for scientists in 
general. 

First, ecologists have a responsibility to supply 
scientifically sound and objective predictions of the 
potential impact of a project on an ecosystem, i.e., 
a vector of predicted changes in the ecosystem state 
variables for Eq. (4). Better fulfilling this role 
requires both basic and applied research directed at 
better understanding and forecasting the dynamics 
of entire ecosystems and the important components 
of ecosystems. 

Since it is not practical to make predictions of the 
impact for each ecosystem state variable, the pro-
fessional ecologist, given constraints of cost, time 
and uncertainty, bears a resoonsibility in selecting 
the temporal scale, the spatial-scale, and the level 
of biological organization (see Figure 1) to be used 
in assessing the environmental impact of the 

2' 2 8project . For example, the ecologist may 
proceed by carrying out a detailed assessmcnt of the 
potential impact for several representative and 
important species (RIS) 29 or for groupings of 
species that are important in the functioning of the 

"° 31 ecosystemn. Since the assessment of environ-
mental impact involves forecasting effects, the 
ecologist has an obligation to predict effects 
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"8 
pointed out, a valuable side-effect of variable 
quantification is that controversies tend to become 
less emotional. 

In this first role, the ecologist must be wary that 
regulatory bodies do not transform ecological 
concepts and methods into rigid procedures. 2 The 
establishment of standard procedures and require-
ments is to be expected in the name of efficiency, 
uniformity, and ease of regulation. However, 

since there are unique features to each project and 
each site, such standardization may hinder the 
making of responsible decisions based on scicn. 
tifically sound and objective predictions of the 
potential environmental impact. In this role the 
ecologist must also be wary of special interest 
groups focusing to too great an extent on a 
restricted set of ecosystem state variables. 

Second, ecologists havea responsibility, in collab. 
oration with professionals from other fields where 
appropriate, to recommend 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 ecosysten with 
and without the project [6, see Eqs. (1) and (2)], in 
terms of a vector of weighting functions for con­
verting predicted changes in the ecosystem state 
variables to predicted changes in the value of the 
ecosystem (w, see Eqs. (3) and (4)1, and in terms 
of answers to the decision-point questions in 
Figure 2. 

It is difficult to participate effectively in public 
forums or in adversary licensing hearings without 
playing this second role to some extent. And as 
Platt3 2 commented: 
The less we ecologists can speak for ecology in an articulate 
and meaningful way, the more others will speak for us...... 

The ecologist is commonly pressured to judge for 
nonecologists, such as members of a hearing board, 
the meaning, seriousness and acccptability of 
predicted environmental impacts. Not infrequently, 
the recommendations of an ecologist provide a 
major part of the basis for a decision on environ­
mental issues. 14.33 lowever, in playing this second 
tole, an ecologist must be aware, and has an 
obligation to make others aware, that he is offering 
his opinion as a citizen-professional. His recom­
mendations are based, in part, on his own values 
and biases, including those of his professional 
discipline2" and those of the party which lie 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 ofa 
project on an ecosystem, an ecologist must be as 
scientifically sound and objective as possible. In 
the role of recommending as to the acceptability of 
the predicted impact, an ecologist should recognize 
that he is speaking as a citizen-professional and 
that his recommendations inevitably reflect his owl 
value system. 
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