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Foreword
 

The Office of Science and Technology of the Agency for International Devel

opment periodically holds a symposium on the problems attendant to science and
 

technology in the developing countries. The papers and group discussion sum

maries in this volume are the product of the third such meeting. The first
 

two meetings were held at Cornell University and the Massachusetts Institute of
 

Technology, respectively. This third meeting was held at the Georgia Institute
 

of Technology, in Atlanta, Georgia.
 

This meeting brought together a high-level multidisciplinary group of
 

specialists from national and international agencies and institutions concerned
 

with development policies, with the objective of reviewing past and prospective
 

AID programs in science and technology.
 

It should be noted that a few of the papers presented at this meeting do
 

not appear in these proceedings for various reasons. Samuel Butterfield's fine
 

presentation on "Assisting the Rural Poor" had been previously widely dissemi

nated in the Agency for International Development and each participant at this
 

symposium received a copy of it. The material presented at a luncheon by
 

Dr. Melvin Kranzberg was part of a forthcoming publication and he asked that
 

the material not be published. Hence, it was not taped, nor was the "Back

ground Report on the World Food Conference in Rome" presented by Priscilla
 

Boughton at a dinner meeting.
 

In general, the position papers on the symposium subject areas are followed
 

by the summary reports prepared by groups of the participants, addressing the
 

same subject areas.
 

The Georgia Institute of Technology was pleased and honored to provide the
 

facilities for the symposium and extends its thanks to Henry Arnold, Director
 

of the Office of Science and Technology, and his associates for their time and
 

freely given assistance in the design, planning and implementation of the
 

meeting.
 

Ross W. Hammond, Director
 
Economic Development Laboratory
 
(Formerly Industrial Development Division)
 

ENGINEERING ENGINEERING STATION 
Georgia Institute of Technology
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THE ROLE OF SCIENCE AND TECHNOLOGY IN ASSISTING
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EDUCATION FOR THE UTILIZATION OF
 
TECHNOLOGY BY THE POOR
 

Manuel S. Alba
 
Director
 

Technology and Development Institute
 
East-West Center
 
Honolulu, Hawaii
 

The Development Scenario
 

The present ferment for rural or nonmetropolitan sector development re

flects the failure of past development efforts to recognize the contribution
 

of the rural sector to overall national development. As a consequence, the
 

rural sector has not been a primary developmental focus, nor has it been the
 

recipient of spin-offs of progress in the metropolitan areas. The result is
 

that 70% to 80% of the population of the less-developed world is heavily unem

ployed, undereducated, and incapable of generating income-promoting
 

opportunities.
 

An inventory of development plans of most developing countries at the
 

present time will indicate this new or, maybe more accurately, renewed emphasis
 

on the development of the rural sector. The framework is integrated ruril de

velopment which calls for the mobilization of all inputs to development, the
 

restructuring of social systems focusing primarily on agrarian reform, in

creased participation in promotion and management of rural enterprises, and
 

formulation of supportie national policies for the stimulation of income

generating and employment-enerating economic activities.
 

Such an inventory will also indicate the strong stress on the objectives
 

of employment and equity in the distribution of income, through the attainment
 

of industrial development and agricultural development, which in the past had
 

not equitably benefited the rural population. Among others, it will emphasize
 

the growth of small-scale and medium-sized industries, labor intensive, of high
 

participation, and compatible with local sociocultural environments.
 

The past developmental strategy has also resulted in perverse duality
 

characterized by the overdevelopment of the metropolitan centers and the under

development of the nonmetropolitan sectors. No more is this manifested than by
 

the dichotomy of the capital or primal city (around which generally is focused
 

the metropolitan development) and the "rest of the country," still heavily rural
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and relying on peasant agriculture. The spin-offs of metropolitan development
 

to the rural sectors have not been as rapid as desired. Primarily, this has
 

been due to the inimical policies of national governments in the past which
 
"pampered" the metropolitan areas -- directing the resources to the cities in
cluding the essential manpower, as well as overly centralizing the management
 

and planning of national development. As a consequence, no adequate social
 

and economic institutions have developed to serve the cause of rural or non

metropolitan development. The more visible result, therefore, is the failure
 

at effecting some intermediation with respect to directing the benefit of
 

growth and progress to the rural sector as well vs to promoting a much more
 

effective participation of the rural population in the conduct of development
 

efforts. The absence of such intermediaries or institutions that serve to
 

stimulate resource development 
-- including human resources -- and its mobili

zation has stymied even development and accordingly aggravated inequities in
 

income distribution.
 

A most critical "nondevelopment" or "underdevelopment" in this respect is
 

that of the educational system that recognizes adequately the need to qualify
 

the rural population for participation in developmental activities as well as
 

for the enjoyment of the benefits of progress. Education in most of the devel
oping countries not only has failed in providing the opportunities for income
 

generation as well as employment generation for the nonmetropolitan population,
 
but, in many instances, even failed to attain its basic objective of the de

livery of basic or universal education for functional literacy that is essen

tial in realizing the basic understanding of the fundamental functions of
 

society as well as the inculcation of desirable developmental values and atti

tudes. More so, therefore, it has not succeeded in attaining for the popula

tion the requisite of employable skills and awareness of economic opportunities,
 

i.e., the basics of entrepreneurial education.
 

The New Developmental Strategy
 

In brief, the new developmental strategy designed to "rectify" the ad

verse development in the past now consists of promoting labor-intensive agri

cultural and industrial development, with high participation from the local
 

population in terms of social, economic, and political activities. Specifi

cally, this means:
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a. Decentralization of decision-making and administration activities to
 

insure greater local participation. In many countries the policy of "regionali

zation" (subnational development) is now being implemented.
 

b. The development and diffusion of appropriate, usable, or intermediate
 

technology for rural development.
 

c. The stimulation of local enterprises or the overall promotion of entre

preneurial initiatives which in the context of the less-developed economies
 

mean the promotion of small to medium enterprises.
 

d. The development of institutions in the nonmetropolitan regions to
 

generate capabilities in research, planning, and administration.
 

e. The formulation of appropriate governmental policies on all aspects of
 

nonmetropolitan or rural development.
 

f. Social reforms which, among others, should emphasize ownership of
 

land and the promotion of support services. The failure of agricultural devel

opment in the past to contribute to rural development is partly traceable to
 

the absence of agrarian reforms and other social development that would have
 

enabled the rural population to share in the benefits of agricultural
 

development.
 

The Educational Strategy and Implication
 

Given the problems of rural development and the requirements of implement

ing an integrated rural development strategy, the need for educational reforms
 

is a requisite. The reforms point to some innovations not only in content,
 

but in institutions and processes as well. Clearly, if rural development pres

ently constitutes the major priority in overall development, education for
 

rural development and specifically for the promotion of technological applica

tion should constitute its main instrumentality.
 

As can be conceived, therefore, the elements for educational strategy
 

towards rural development in general, and in technology application, in par

ticular, should consist of the following:
 

a. Systemic Reform. Considering the massiveness of the rural sector,
 

both geographically and in terms of population, a national reform of education
 

is certainly called for. A number of countries have indeed undertaken such
 

major reforms of their educational systems. An element of such systems reform
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should be the identification of the types of institutions appropriate for
 

rural communities given their agro-industrial profiles -- beyond the basic
 

general education institutions, which in general must be accessible to a large
 

segment of the rural population. In most LDC's, this is bardly the case.
 

b. Institutional Reform. Given reform of the systems, the institution
 

of appropriate type of educational institutions must be given some attention.
 

In many countries, the Philippines being an example, liberal arts post-secondai
 

institutions, and even secondary institutions, have been set up in rural secto3
 

emphasizing liberal arts or general education where employment-oriented educa

tional programs are called for, such as trades and craftsmen, agriculture and
 

metallurgy, food processing and management of small enterprises.
 

c. Reform in Content of Curriculum. As indicated, given the needs for
 

development manpower in the rural sector, curricular programs of educational
 

institutions must integrate components and elements that serve the interest of
 

developmental activities -- particularly in those needs for the development
 

and management of small farm enterprises that, among others, would call for
 

application of simple technology in planting, harvesting, and processing, as
 

well as in the preservation of farm produce. From the rural development stand

point, technology must also mean application of new methods of management -

such as in financing, marketing, and overall management of farm enterprises.
 

It must be recognized that there are now earnest efforts ongoing in many
 

countries with respect to making education "relevant" for rural development in
 

general and for the utilization of technology appropriate to the setting of
 

the rural development scene. Many of these efforts and experiments are con

ducted with the assistance of international development assistance agencies -

and taking place not only in terms of formal, but also nonformal education.
 

For the purpose of articulating our interests and concepts relating to
 

education for the development of the rural sector, it must be noted that in
 

many countries there are in existence a large number of what may be referred
 

to as nonmetropolitan colleges and universities. However, these institutions
 

perform in the traditional sense the basic educational function, heavily aca-.
 

demic in orientation, and therefore have not become active agents of develop

ment in rural communities. Clearly, one essential reform in concept that needs
 

to be adopted is with respect to the traditional role of educational institu

tions, particularly those located in nonmetropolitan areas. The basic question
 

-6



to be raised is: How do we innovate on the role of nonmetropolitan educational
 

institutions in such a way that they can become active agents of community devel

opment? Concomitantly, what mu3t be the roles -- innovative roles -- of second

ary and pre-secondary institutions in the light of the rural environment and the
 

requirements for its development?
 

Rather than go to a lengthy discourse on concepts, let me attempt to de

scribe two "experiments" at educational innovation specially relevant to tech

nology utilization in the rural sector.
 

The Concept of the Regional Adaptive Technology Center or RATC
 

As has been mentioned above, in many countries, there are a large number
 

of post-secondary institutions that have the great potential of playing a major
 

role in the development of local rural communities -- not only in sensitizing
 

the local community population with respect to developmental goals, but also in
 

stimulating the development of income and employment generating opportunities.
 

In the past, these institutions have failed to do this partly because of the
 

traditional role they have been assigned, because of poor administration, and
 

partly because of lack of recognition and support from the national agencies.
 

Yet, these institutions remain the predominant social institutions in the area,
 

of high credibility; they, thezefore, can perform high-leverage functions in
 

stimulating interest in developmental affairs for community benefits.
 

The concept of an adaptive technology center venued in such institutions
 

is, therefore, a most appropriate one. The ATC concept is premised on the
 

notion that the institution plays a dominanat role in the comunity, has recog

nized leadership, to some extent has some resources at its command to mobilize
 
local participation, and in many instances, some national legitimation that
 

gives it some authority to contribute, in coordination with other agencies, to
 

development activities. But most of all, the ATC concept is fundamentally
 

based on the idea that the university or the college, i.e., the "nonmetropoli

tan" university as opposed to the center of excellence, can carry on the func

tion of acting as an intermediating institution in the transfer of appropriate
 

technology to the local community through: research in the development of
 

entrepreneurial enterprises, through research and development (simple R & D
 

activities) for application of intermediate technology in the small farm sector,
 

through training of entrepreneurs and small-enterprise managers, t!hrough
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--

industrial extension to assist entrepreneurs in the field, and through commu

nity involvement designed to mobilize local leadership.
 

The conduct of these activities to convert the institution into an adap
tive technology center -- or to establish an ATC within its premises -- calls
 
for a major restructuring within the university itself, and a reorientation of
 
administration viewpoints, which remain heavily traditional.
 

Among others, such an experiment, if we call it that, necessitates an inte
gration and participation of various units and disciplinary departments of the
 
university -- engineering, business, sociology and political science, economics,
 

agricultural departments -- to contribute manpower and skills to the venture as
 
called for by the need to understand and get involved in community efforts. 
In
 
addition, the university administration is called for to participate actively
 
in coordination with other agencies and entities in the area, not only in edu
cational matters, but also in the affairs of planning and administration of
 

community development.
 

These innovative requirements are indeed new and strange to many of these
 

nonmetropolitan universities. 
However, the new emphasis of many national gov
ernments to decentralize and regionalize efforts has directed some official
 
efforts at giving key importance and recognition to these institutions. They
 
have become more sensitized. The prospect of getting some new resource assis
tance further encourages the acceptance of these new innovations.
 

In addition, some efforts are being made to establish a linkage between
 
these nonmetropolitan universities and the so-called centers of excellence
 
located in the cities, not only in providing staff, but also guidance and co
operative input in reorganization and development of programs in the nonmetro

politan universities.
 

In a more specific sense, the Adaptive Technology Center or ATC (the term
 
"regional" is added to establish the nature of such an institution -- hence the
 
expression "Regional Adaptive Technology Center or RATC) is to carry on activi

ties with respect to:
 

a. Training for entrepreneurs in as many activity sectors as possible 

whether this be in food processing, small metal handicrafts, local transporta

tion, or others.
 

b. Research in application of technology for the use of local enterprises.
 
This has been an area of neglect, and is a two-pronged problem. Given that
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technologies are available, there have been no channels or intermediating in
stitutions for local users to hear about the technology, much less learn about
 
its application. 
Manufacturers have not been active in commercializing such
 
technologies, if at all, within reach of small entrepreneurs. The local uni
versities, particularly with subsidies and assistance from the national and
 
international governmental and assistance agencies, potentially are able to
 
function as such intermediating institutions --
which then not only get engaged
 
in modifying and developing such applicable technology, but also in-providing
 
the extension service to enable potential users to apply the technology.
 

In nonfarm technology, there has been no counterpart of the agricultural
 
extension agents. 
The RATC's are performing such functions.
 

c. Assistance in research and planning. 
Up to this time, many of the
 
regionalization efforts have not established viable local efforts in this re
gard. 
This leaves the local university still the key institution in performing
 
these fur.ctions in coordination with government agencies. 
Accordingly, a rec
ognition in this respect on the part of the government that the nonmetropolitan
 
university is potentially a major source of local competence in research and
 
planning should be forthcoming. Accordingly, such institutions could plan to
 
develop their capabilities.
 

d. Training of local leaders. 
Again, the local university, with appro
priate support and encouragement from the national government, can be mobilized
 
to carry on-such functions.
 

It is recognized that local community leadership is an essential requisite

for any developmental efforts to be carried on. 
The dearth of local leadership
 
has been due partly to centralization of developmental efforts and at the same
 
time the outward migration occasioned by search for employment opportunities.
 
The double-pronged approach of regionalization of administrative activities
 
and stimulation of local enterprise will, accordingly, generate a lot of local
 
leverage for stimulating developmental efforts. 
The role of an educational
 
institution is central in this respect.
 

The Technology and Development Institute of the East-West Center is a par
ticipant in this effort at educational innovation toward the development of
 
local capabilities for the development, utilization, or application of tech
nology for community development. 
Three regional universities are involved in
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this "experimentation": 
Mindanao State University in the Philippines, Yeungnam
 
University (Taegu) in Korea, and Hasanuddin University (South Sulawesi) in
 
Indonesia; and a fourth one is under consideration: Kohn Kaen University in
 
Thailand. 
The ATC has been established in each of the three institutions, with
 
national recognition in the case of Mindanao and Hasanuddin. 
All three insti
tutions have now completed a program package consisting of entrrpreneurial
 
training for the local enterprises, industrial extension, and feasibility stud
ies for selected industries to be assisted by the university. Each ATC, as
 
expected, is set up with staff members coming from at least four departments
 
of each university -- itself a new innovation that is now generally accepted.
 

It is expected that the emphasis on rural development and regionalization
 
strategy will give much wider recognition to such an innovative educational
 
concept as the Adaptive Technology Center (ATC). 
 In a number of Asian countries,
 
such efforts are now ongoing, though not officially called adaptive technology
 

center efforts.
 

The Village or Barrio Development School
 

It has been an observation that rural education at the secondary level,
 
and also pre-secondary level, has failed in the past primarily because of the
 
nonrelevance of its content and methods. 
Among others, it was oriented towards
 
college preparation -- accordingly, it was contributory to migration of quali
fied manpower from the farm sector to the metropolitan areas. It was also based
 
on the notion that the population going through the secondary school system,
 
particularly in the rural areas, will all go to college. 
Yet, given the state
 
of develooment of the many developing cour.tries, this is hardly a correct assump
tion. 
National figures indicate that only, at most, 28% of secondary graduates
 
proceed to college -- the figures should be considerably less for nonmetropoli
tan secondary leavers. In the Philippines, only 18% of those from the rural
 
population are able to go to college.
 

Thus, it is recognized that high-school leavers, particularly those in the
 
nonmetropolitan areas, must search for employment. 
The reality of the situation,
 
occasioned by the educational pattern of the past, is that these nonmetropolitan
 
secondary school leavers 
are unprepared for employment because of the lack of
 
skills. 
Since education in schools located in the nonmetropolitan areas is
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generally inferior, the leavers are therefore unable to find employment any
where -- except occasionally in the most menial of employment.
 

The concept of the "barrio development school" as this has been developed
 
in the Philippines is based on .tie recognition that not all secondary enrollees
 
are able to, or should, proceed to college. This follows from the fact that for
 
the farm communities to develop, adequate educated and skilled manpower must be
 

available.
 

The concept of the "barrio development school" curriculum revolves around
 
a problem-oriented project --
such as food preservation, poultry and swine mar
keting, handicraft product development -- as an enterprise initiated by the
 
student while in school and to be continued as a commercial enterprise upon
 
leaving school. 
Further, during and after the period of schooling, with the
 
assistance of a nearby college of agriculture or government agencies, the
 
school and project students are given contact with such elements as the sup
plier of farm supplies, the rural banks, the local farm cooperative, local gov
ernment agencies --
to acquaint them with all aspects of production, marketing,
 
accounting, loan application, and reporting. Accordingly, the training curric
ulum is evolved with relevant skills programs in management, accounting, market
ing, in addition to the basic familiarity with the technical processes of farm
 

production.
 

Another feature of this barrio school experiment is that the family of the
 
pupil endorses the program and assists in the project activities as if these
 
are legitimate family enterprise activities 
-- which they are planned to be.
 
In the process, the family members themselves get educated in development
 

orientation and get active in school affairs.
 

Such project-oriented education is, of course, in addition to the basic
 
general education that must be provided at the secondary level.
 

In the long run, this experiment is supposed to attain the following: 
 the
 
development of appreciation for local community development, education for em
ployment, development of local enterprises, and retention of qualified manpower
 

in the rural sector.
 

I have described, rather sketchily, some concepts relevant to the notion of
 
education for utilization of technology by the poor. 
Two innovative experiments
 
in this respect have been described. 
These issues, concepts, and innovative ex
periments of course deserve much more detailed discussion in the future.
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REPORT OF WORKING GROUP
 
ON EDUCATION
 

The panel discussion covered a broad range of concerns and interests with
 
respect to the basic issue of the role of science and technology in education
 

for the poor. A deductive framework may be helpful in summarizing the panel's
 
discussions, i.e., 
from the very broad policy (even philosophical) level con

cerns to the very specific technical problems.
 

A. Policy Level Concerns. The panel in this respect raised the funda

mental policy questions: What should be the country's educational policy?
 
What should the employment policy be? 
What should the science and technology
 

policy be that is relevant to the objective of delivering "the quality and
 

quantity of life" to the poor through education? Specifically, the issues
 

raised were:
 

1. What should be the minimum educational expectation for that low
est 40% of the poor? The need for basic universal education and provision of
 

opportunities for gainful employment? 
There are other expectations particularl,
 
with respect to the need to enable the poor to enjoy an improved quality of lif(
 

2. There should be a reexamination of the objectives of education.
 
Fundamentally, the attainment of skills, values, and attitudes compatible with
 

employment opportunities was an expressed concern.
 

3. A manpower approach to educational policy is helpful if the edu
cational system is generating manpower appropriate for the poor population in
 

the rural areas. 
Paramedics are more needed than doctors, technicians and
 

craftsmen instead of liberal arts graduates.
 

4. The development of desirable scientific attitudes and values as
 
reflected in some mandate (e.g., constitutionalization of "scientification" in
 
Korea) is essential in articulating science and technology for solution of
 

development problems.
 

B. Educational Structure, Processes and Institutions. Recognizing the
 
problem of development for the poor and of the role of education, the panel
 

recognized the needs for:
 

1. Improving accessibility to educational opportunities for the poor
 

through both formal and nonformal means.
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2. Relating educational programs to the problems of rural or poor
 
communities. Institutionally, the "regional centers" or "nonmetropolitan uni
versities" and other educational institutions have the better potential and
 
capabilities for delivering education to the poor, thus attaining some decen

tralization of development and participation.
 

3. More relevant types of educational institutions, such as the com
prehensive secondary school, that provide not only general education, but skills
 

for employment (inexpensive technical education).
 

4. Assuring that higher education is not pursued, given constraints
 
of resources, at the expense of rural education.
 

5. Strengthening of rural institutions as a deliberate national
 

policy.
 

C. More Specific Concerns Relevant to Appropriate Education and Educa
tional Approaches for the Benefit of the Poor. 
The concerns of the panel were
 

for:
 

1. Promotion of programs to encourage metropolitan educated popula
tion to consider employment in nonmetropolitan sectors.
 

2. Continuing improvement in agricultural extension programs for in
creased farm productivity. Likewise, industrial extension programs to assist
 
in entrepreneurial or job-creating efforts need to be developed adequately and
 

viably.
 

3. The application of cost-effective educational technology such as:
 
multi-media audiovisual packages (cassettes, video tapes, recorders, etc.),
 
satellite transmission, ETV - wherever appropriate because of greater access to
 
the rural areas where schools cannot be established.
 

4. Training not only for wage employment, but also self-employment
 

(entrepreneurial activities).
 

5. Articulation of science and technology, not only in educational
 
curricula and programs, but also in the approach to problems in local communi
ties with assistance from extension agencies and local universities.
 

6. Rationalization of national expenditures in education. 
The mis
allocation of the education budget should be minimized. 
There is overalloca
tion to higher education relative to secondary, vocational, and technical
 

education.
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In brief, the fundamental concern is to relate and articulate educational
 

objectives and programs to the needs and opportunities for development of the
 
large poor majority, and through integration of science and technology in edu

cation for the poor.
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ISSUES IN RURAL EMPLOYMENT
 

Samuel A. Aluko
 
Professor of Economics and Head
 

Industrial Research Unit
 
University of Ife
 

Ile-Ife, Western State, Nigeria
 

Economic growth in many of the less-developed countries seems to have gone
 

pari passu with increased rural poverty and adverse terms of trade between the
 

rural and the urban areas. The main causes can be traced to two opposing
 

forces. First, migrants from the rural areas into the urban areas in search of
 

the benefits of growth cause urban employment as well as rural depopulation
 

and, occasionally, say in Nigeria, cause a shortage of employable labour in the
 

rural areas. Secondly, those who are left in the rural areas are the less eco

nomically active, the older elements, the less educated, the less skilled and
 

the less enterprising. The more the growth process creates educational and
 

training facilities, the more the younger and more vigorous people are educated
 

out of the rural areas. Yet, urban industrialization and development depend
 

upon the raw materials and the food produced in the rural areas and the con

sumption and production capacities of the rural inhabitants who constitute the
 

majority of the population of the country.
 

As growth proceeds, capital-intensive techniques become more and more
 

dominant. Labour is thus displaced in the urban-based industrial and commercial
 

enterprises, and the number of job-seekers increases faster than the job-creating
 

capacity of capital investment as capital-labour ratio increases.
 

Attempts are therefore made by politically and socially sensitive govern

ments, not only to limit rural-urban migration, but also to create a reverse
 

migration so that the urban unemployed may return to the rural areas to work and
 

uplift the quality and the standard of life there. It thus becomes obvious that
 

the solution to urban unemployment, rural-urban migration, the alleviation of
 

rural poverty, rural labour shortages, and rural underemployment consists in
 

taking measures to ensure that more and more people are employed in the rural
 

areas in agriculture and in small and medium-scale industries and commercial
 

enterprises than are being currently employed there, and that the rural areas
 

are made sufficiently attractive or less repellent so as to retain the marginal
 

migrants and attract the marginal returnees.
 

-17



If the rural areas are to perform this employment role and constitute the
 

bedrock and the grassroot of national development strategy, the preconditions
 

that should be created and the issues that must be tackled must be clearly
 

identified.
 

The Main Issues
 

1. The most important issue in the solution process is how important the
 

political actors perceive the employment problem in the rural areas, their con

cept of income distribution, their attitude to rural poverty and to the distri

bution of political power between the central government, located in the urban
 

areas, and the local authorities charged with uplifting the peripheries.
 

Where the development process takes place under the leadership of a few
 
merchants, traders, proprietors, foreign interests, and bureaucrats allied with
 

a few and urban-based domestic entrepreneurs, no matter how much the developers
 

want rural transformation, they cannot achieve it, because the enthusiasm and
 

energy of the masses have not been enlisted in the process. For the active
 

participation of the rural areas to be realistic, the local administrative
 

machinery must be organized and strengthened with visionary bureaucrats, tech

nicians, leaders, plannerr and plan executioners who are not less competent and
 

dedicated than those that direct affairs at headquarters -- for it is easier to
 

give directives from above than to translate them into concrete results in the
 

peripheries. Therefore, the issue of the central-local relationship and the
 

strength of the local administration vis--vis the central authority must be
 

resolved and must be right if the development process is to take root in the
 

rural area.
 

It is only after competent planning, administrative, and executive machin

eries exist in the local areas that the distribution of investment and, there
fore, of employment can meaningfully be fair between the urban and the rural
 

areas. 
It is then that rural poverty can begin to give way to more balanced
 

development between the rural and the urban areas. 
It is then that the rigid
 

class structure between the small elite in the urban areas and the often neg

lected majority in the rural. areas can be broken. 
It is only then that wealth
 

and income can be redistributed in favour of the rural areas, and consumption,
 

savings, investment, and employment in the rual areas raised.
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2. The second issue deals with deliberate attempts in the rural areas to
 

encourage a better utilization of the available labour supply, through the
 
adoption of the appropriate input-mix and technology. In theory, labour will
 
be substituted for capital at the margin if the relative price of labour to
 
that of capital were to fall and vice versa, assuming that capital and labour
 

are each homogeneous.
 

Hence, given that planned output of a commodity, represented by isoquant AB
 
in the diagram, is to be produced with different factor price relatives, then
 
the capital-labour ratio given by the slope of 01 
(01 passing through G where CD
 
is tangential to AB), where labour is relatively expensive, would be greater
 
than the capital-labour ratio, given by the slope of OJ, where labour is rela
tively cheap (OJ passing through H where EF is tangential to AB). In an output
 
maximizing equilibrium, the ratio of the marginal products of the two factors
 

is equal to the factor-price ratio, so that G and H represent the respective
 
equilibrium positions for the two production locations, given complete factor
 
mobility, that is, the lower wage level in the rural areas, vis-A-vis the higher
wage level in the urban areas, should give rise to the adoption of more labour
intensive processes in the former instead of the more capital-intensive processes
 

in the latter.
 

In practice, however, unemployment persists in the rural areas or rural
urban migration continues because few development projects are located in the
 

rural areas and these few are so capital-intensive and sophisticated in tech
nique and factor utilization that they displace rather than generate employment.
 
This contrast between requirements and reality is paradoxical and creates 
a
 
situation where employment generation is lower in the rural areas than it should
 

be.
 

The general preference for large-scale, sophisticated, and imported produc
tion techniques in the economy as a whole instead of for small, medium-scale,
 
simple and domesticated production techniques consumes so much of the nation's
 
investment resources that far too little surplus remains for rural upgrading
 

and improvement.
 

3. Thirdly, the deliberate shying away from putting the right emphasis on
 
agricultural improvement and increased agricultural productivity in the rural
 
areas is one of the issues that deserve attention. What is needed is an in
crease in the necessary capital investment and other inputs in agricultural
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development and the establishment of agro-based industries all over the rural
 
areas to utilize products from the agricultural sector. The practice whereby
 
the raw materials are produced in the rural areas and the processing plants
 

are located in the urban areas creates a pull away from the rural to the urban
 

areas;. this depresses not only the volume of agricultural production and em
ployment, but also removes the acceleration and the multiplier effects of in
vestment and consumption, respectively, both of which cause migration from the
 

rural areas.
 

4. Fourthly, the issue of reasonable terms of trade between the rural and
 
the urban areas is crucial to employment generation in the former. Unless the
 
terms of trade are steadily and increasingly turned in favour of the producers
 

in the rural areas, through the raising of factor and commodity prices paid by
 
the state for agricultural and industrial labour and output and/or the lowering
 
of prices of many of the industrial and commerciil goods and services purchased
 
by the inhabitants of the rural areas, those living or employed there will either
 
migrate or be underemployed, as they will lack the necessary incentives to re
main and work hard. That is, rural activities, instead of being penalized, as
 
at present in many rural areas, ought to be compensated in cash and/or kind.
 
Those who work and serve in the rural areas ought to be more highly remunerated
 

and be more quickly promoted than those who work in and enjoy the modern trap
pings of urban civilization and infrastructure.
 

In this respect, most of the industries being located in the urban areas
 

should be located in the rural areas, thus deliberately industrializing and
 
modernizing the rural areas through the establishment of rural works programmes,
 

modern infrastructure, the establishment of industries like small refineries,
 

iron and steel, cement and fertilizer plants, as a means of deliberately creat
ing an industrial consciousness among the peasantry, and ameliorating the ex
isting dichotomy and contradictions between the city and the countryside.
 

5. Fifthly, research and development programmes must be specifically geared
 
to the needs and be relevant to the thought processes of the inhabitants of the
 
rural areas. In spite of the usual admonitions regarding the importance of ap
plied research, there remains a wide gap between the technical analysis and the
 
actual policy decisions being taken. As a result, there is the fallacy of
 
eclecticism, that is the indiscriminate application of techniques and processes
 

that are seen to have worked elsewhere. This is more obvious in the African
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countries, where most of the researchers have been, and are being, trained
 

abroad and return home to transplant models and designs learned and applied
 

abroad to the solution of the problems of societies that are primordial and
 

traditional.
 

This is why most of the efforts to transform the rural areas through poli

cies designed from abroad or by national regimes and foreign-dominated central
 

bureaucracies are more often than not unsuccessful, because the forces that
 

shape and condition the actual performance of rural organizations can most
 

likely be found at the local level, rather than imported lock, stock, and bar

rel into the locality. Consequently, no solution of the rural unemployment
 

problem would be complete without detailed research and information on the
 

characteristics of social stratification and its linkage to the rest of the
 

The direction
social, political, and economic structure of the whole country. 


of indigenous research which is related to the local resources and the social
 

background of the people is an important issue in rural transformation and em

ployment generation.
 

These also have implications for the structure of rural development organi

zations designed to increase output and improve the distribution of income and
 

employment, through cooperatives, credit extension services, and rural work pro

grammes, which must take into cognizance the hopes, fears, aspirations, and
 

optimism of the rural inhabitants.
 

The essence of rural transformation, however, lies in the constant desire
 

of the political leadership to eliminate the degrading and humiliating sort of
 

peasant misery. Nowhere has rural transformation been as obvious as in main

land Chinr.. There, for the first time in the country's history, almost all the
 

Chinese now have decent jobs and a decent standard of living in regard to the
 

basic necessities of food, clothing, housing, health, education, culture, and
 

recreation. They no longer face starvation, infanticide, domestic slavery,
 

The Chinese in the
cannibalism, illiteracy, pestilence, famine, and disasters. 


urban town and in the rural areas have risen together. It is difficult to see
 

anyone that has been left far behind. The rural areas are alive and active
 

with water, electricity, small industries, transportation and communication
 

networks, and with plans for everything else that promises fuller lives for the
 

peasants who, though still relatively poor, are gainfully engaged and optimistic.
 

These transformations which have replaced the precarious position of the Chinese
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peasants down the ages and the oppressive conditions under which they laboured,
 
have been brought about through the greater responsiveness of the political,
 
social, and economic plans and policies to the needs of the generality of the
 
population, rather than to those of the elite and the urbanized.
 

Great lessons of strategy, even if not of wholesale adoption of system,
 
exist in China in any attempts to generate rural employment and reduce rural
 
poverty and misery in the poor countries of the world. Nigeria can and should
 
definitely learn some lessons from this, particularly now that Nigeria's re
sources are relatively buoyant and the rural areas are crying for attention and
 
for a share in the buoyancy.
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REPORT OF WORKING GROUP
 

ON EMPLOYMENT
 

Three concepts were accepted by the group at the start of the discussion
 

in an attempt to establish a frame of reference.
 

1. People in the nonmetropolitan areas are unhappy with the present status
 

and are willing to change.
 

2. People in the nonmetropolitan areas have some technology of their own
 

which could be developed with proper assistance.
 

3. Projects in nonmetropolitan areas need to focus on where the people
 

are (state of the art) and attempt to improve on what the people have. This
 

will vary from country to country and even from locality to locality within a
 

country. There is a need to determine the state of development of the individ

ual locality when one attempts to introduce science and technology in that
 

locality.
 

Having accepted these three general concepts, the group discussed the sub

ject topic, and the following ideas, or statements, were presented:
 

1. We cannot isolate agricultural development from industrial development.
 

There is a strong relationship between the two, and the agricultural develop

ment will provide many of the needed raw materials for the industrial develop

ment. The concept of "agro-industry" was favored by most of the group as an
 

area where science and technology could contribute greatly and assist in the
 

generation of employment.
 

2. The concept of two "black boxes" was presented in an attempt to pro

vide services that are required in the nonmetropolitan areas.
 

a. 	The provision of small local research centers to study, research,
 

and identify uses of existing resources, with the research to be
 

very pragmatic and oriented to application. This would be a long

range approach, but in the long run would generate employment as
 

new industries are identified.
 

b. 	Continuing provision of on-site technical assistance and the con

cept of the extension service.
 

c. 	Research to identify, through sector analysis, those sectors that
 

offer greater potential for industrial development.
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3. There is a need to establish a systems approach to ensure the involve

ment of technology in the whole process of development in the nonmetropolitan
 

areas. The systems approach would enhance what is presently being done.
 

4. Demonstration-type projects have proven effective, specifically in the
 

area of simple tools being applied to existing conditions, as a means of effec

tive technology transfer.
 

5. AID might consider changing its priorities; perceptions by LDC's of
 

priorities are often different from those of AID (i.e.,.education in some LDC's)
 

6. There is a need to close the gap between the development institutes
 

and the nonmetropolitan p3ople.
 

7. There is a need for the rural people (local) to participate in the
 

problem identification and planning.
 

8. Literacy is a significant factor. There is a need to modify the edu

cational systems in order to create indigenous interest. The concept of brief
 

exposure abroad for "doers" vs. government officers was discussed.
 

9. There is a need to better measure and quantify what is happening in
 

the area of research and development within a location. Possibly, baseline
 

analysis might be used.
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Realization has come to us that rural development is essential to improve
 

the condition of life of the majority of our increasing population heading
 

towards further deterioration. The cause of this deterioration lies in our at

t.itude to development and its application. I believe that, unless we consider
 

the so far untouched aspects of development, we will never succeed in solving
 

our problem. Synthesis of cooperation and confidence directed towards self
reliance is an essential part of growth. Unless this aspect is made a part of
 
the strategy, the efforts towards rural development will be without deep convic

tions. From this point of view, I attach great importance to the philosophy of
 

self-reliance propagated by Gandhijee. 
 In today's context of India's develop

ment, I see its significance. I have, therefore, decided to talk on rural hous

ing in the context of the total development as visualised by Gandhijee.
 

I also feel that this "Indian case" may have some relevance to the rural
 

development in other countries.
 

House - A Symbol of Life
 

A traditional house in the rural setting of India had varied significance.
 
It was a symbol of the life-style of the people who lived in it. A house -- or
 

a shelter -- meant a great deal to the villager, for around this shelter he
 

was continuously weaving the web of his and his family's life. 
 It was his uni
verse. It was here that he performed his daily routine which had the dignity
 

of a ritual. His relationships with the elders, with women of the family, with
 
other people, with cattle or other living creatures, were all tied up in this
 

space. To him it was an expression of his life. For him it was not a mechani
cal service unit which an urban dweller expects in a house. To the villager,
 
house signified continuity of family. It was here that the cycle of birth,
 

growth, and death operated. It was the property which determined the social
 
position, and its growth meant the desired position in the social structure in
 

relation to caste, religion, and region.
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Family Extension
 

When the family grew, the house became extended and eventually developed
 

into a micro community of family members (Khadki or Madha in Gujarati) within
 

the community of a similar trade. In the similarity of trade lay the seed of
 

caste.
 

Cluster Functions
 

This cluster of extended houses, to him, was not an addition of units, but
 

an expression of social unity and economic interdependence. The clusters in
 

their formation expressed the extended group activities of the families and
 

became a place of pride and status of the whole community or caste. Here, the
 

specialization of trade employment became apparent. 
 It is in these clusters
 

that one recognised the deep-rooted sociocultural economic ties of the commu

nity. Cooperation in trade, marriages, festivals, and social welfare formulated
 

the caste. This was achieved in the central place of this cluster.
 

The Institutions and the Village
 

At village level, the clusters become specialized sectors, and towards the
 
"central place of the village" they all merged, forming and focusing into a
 

larger area where annual, monthly, and even weekly activities took place.
 

In this main square the institutions such as temples, old time sabhas,
 

Panchayat Halls, and weekly markets were located as the principal structures of
 

the villages. This provided the basic contacts for a balanced socioeconomic
 

life. The gradual sequential rapport in form and space between the individual
 

house and the main community can be attributed to this joint participation.
 

The apparently formal expression had profound sense in their locational rela

tionships. For these relationships indicated a socio-cultural-econcmic inter

dependence which was the major factor of their survival or growth. Around
 

these institutions there developed a sense of cooperation. Hardships and calam

ities such as drought, famine, floods, or epidemics were adequately met through
 

the medium of these institutions.
 

History
 

"As la,.e as 1830 a British Governor in India, Sir Charles Metcalfe, de

scribed the village communities as follows:
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The village communities are little republics having nearly

everything they want within themselves and almost independent of
foreign relations. 
They seem to last where nothing else lasts.
 
This union of the village communities, each one forming a separate

little State in itself 
. . . is in a high degree conducive to their
happiness, and to the enjoyment of a great portion of freedom and
 
independence.
 

"This description is very complimentary to the old village system. 
We
 
have a picture of an almost idyllic state of affairs. Undoubtedly, the great
 
deal of local freedom and independence that the villages had was a good thing,
 
and there were other good features also. . . . The work of rebuilding and re
birth (of Village Republics) still remains to be done by us." 

(Pandit Jawaharlal Nehru, Glimpses of World History)
 

Situation Today
 

Today the situation of the rural settlement is a negation of what is de
scribed above. 
 The house as an element is there, but its total meaning has
 
disappeared. 
The cluster is existent, but the participation sporadic. 
The
 
village clusters do exist in physical form, but many have become ghost sectors,
 
since many families are sucked up by the city. 
Even during the most auspicious
 
occasions, very few now return. 
As a result, not only the economic balance and
 
cooperation was lost, the settlements which the trades brought for the charac
teristic pattern also deteriorated. 
For example, many village communities are
 
dispossessed of their central place where large trees, gardens, and greens used
 
to be. The rainwater storage tank, which was a major element of life, where
 
gatherings and festivals used to take place, is no more traceable. 
The village
 
temples and the marketplaces where confidence in life used to be reinforced
 
have become ruins. As a consequence, dilapidated houses and insanitary condi
tions within and around the village are witnessed.
 

These two descriptions of the village as it was and its present deplorable
 
state of community indicate that the problems of housing cannot be solved in
 
isolation. 
The house is an integral part of economic and social development.
 
If it is not considered in this perspective, a house, even made of gold, will
 
not carry any meaning. 
It may, therefore, be noted that the main determinant
 
of a settlement is the socio-cultural-economic aspect around a life-style rather
 

than a mere theory of building.
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Village SwaraJ
 

Gandhijee, when he came on the Indian scene after his long sojourn in
 

Britain and South Africa, saw this decay of the village communities and dis

covered its cause in the mechanical centralization. Having understood the vir

tue of decentralised developments via self-sufficiency and cooperation, he
 

accordingly propagated rural development. He suggested either a revival or
 

formation of new independent communities based on the earlier pattern suited
 

to the economy of India, which primarily is rural. For this purpose, he in

sisted on village reform which he called "Village Swaraj," i.e., village auton

omy or autarchy. He stressed that development and management in its totality
 

should be achieved through cooperative leadership and enterprises so that the
 

community can achieve the good things necessary for a healthy and moral life.
 

Here he stressed intense use of available local resources so that the community
 
with an idyllic atmosphere can be brought back to life. He propounded simple
 

but practicable ideas for reorganization of villages through maintenance of
 

proper sanitation, hygiene, health, diet, education, industrial growth, trans

portation and communications systems in relation to personal and social behav

iour. He believed that through this simple and natural process the settlement
 

and the house will simultaneously grow, integrating in them the spiritual qual

ity of life and bringing symbolic value to the house as well as to the community.
 

In his statement about village reconstruction, he expressed his concept of
 

an ideal village. He said, "An ideal Indian village will be so constructed as
 

to lend itself to perfect sanitation. It will have cottages with sufficient
 

light and ventilation built of a material obtainable within a radius of five
 

miles of it. The cottages will have courtyards enabling householders to plant
 

vegetables for domestic use and to house their cattle. The village lanes and
 

streets will be free of all avoidable dust. It will have wells according to its
 

needs and accessible to all. It will have houses of worship for all, also a
 

common meeting place, a village common for grazing its cattle, a cooperative
 

dairy, primary and secondary schools in which industrial education will be the 

central fact, and it will have Panchayats for settling disputes. It will pro
duce its own grains, vegetables and fruits, and its own Khadi. This roughly is 

my idea of a model village. . . . I am convinced that the villagers can, under 

intelligent guidance, double the village income as distinguished from individual
 

income. There are in our villages inexhaustible resources, not for commercial
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purposes in every case, but certainly for local purposes in almost every case.
 

The greatest tragedy is the hopeless unwillingness of the villagers to better
 

their lot.
 

"My ideal village will contain intelligent human beings. They will not
 

live in dirt and darkness as animals. Men and women will be free and able to
 

hold their own against anyone in the world. There will be neither plague, nor
 

cholera, nor smallpox; none will be idle, none will wallow in luxury. Everyone
 

will have to contribute his quota of manual labour. . . . It is possible to en

visage railways, posts and telegraphs . . . and the like."
 

Unfortunately this type of much needed rural community development got
 

very little chance in the new regime and, consequently, the existing village
 

community has further deteriorated.
 

Suggestions
 

I believe that if we want to succeed in our objective of developing idyllic
 

settlements or communities, we will have no choice but to go back to the Gandhian
 

principles of self-reliance, cooperation and full use of local resources. We
 

will have to bring about an integrated development with the dictum of "no
 

waste."
 

Development Strategy - Scope
 

Since housing cannot be done without the comprehensive study of overall
 

development of the area, maybe a region, or district or a taluka, experts from
 

various disciplines will have to be called upon to discuss the development
 

strategy. At all levels, participation of the user must be sought. The ex

pert's role in such a case will be to project the future trends and indicate
 

the stages of development, including housing. After the initial demonstrations
 

over a period of time, there will develop a local cadre of experts for various
 

needs.
 

Role of Institutions
 

For such a program, existing academic institutions or voluntary organisa

tions concerned in the environmental planning and technology should be asked to
 

develop special multi-level programs to suit the immediate, short-, and long

term needs of the community.
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The formulation, direction, and variety of such programs must be made on
 

the basis of scientific projections or developments in the region, district,
 

taluka, and other levels so that specialised needs and their timings are as

sessed and experts trained for the purpose. This way the time lag between the
 

availability of trained personnel and the development is reduced, if not alto

gether avoided. For example uncoordinated stagewise development of basic infra

structure such as roads and other important services usually creates such
 

problems of time lag and leads to frustrations.
 

These institutions must be asked to teach these multi-tier programmes in
 

rural areas "in situ," so that live problems become their important case studies,
 

and the direction will be oriented towards particular resources.
 

To evolve appropriate technologies, rven for physical development, the "in
 

situ" institutions should be equit~ped with tools and technics so that they are
 

able to conduct live experiments to justify modification or change. For example,
 

new ideas on building technology and suggestions for alternative uses of local.
 

materials can be advanced through such courses. For example, to establish a
 

small-scale building-component factory to improve building quality, it is nec

essary to make provisions for demonstration. Hence, new systems of credits for
 

studies in integrated "nature-oriented" industries will have to be provided,
 

e.g., bamboo plantation and the use of bamboos in housing and household
 

industries.
 

Institution - Location and Participation
 

To carry out such "tasks-oriented" educational and cultural activities,
 

centres will have to be located in close proximity and in permanent sight of
 

the villagers for their full participation as partners of a company. These cen

tres will, over a period of time, command respect similar to that of a temple.
 

Based on the nature and scale of developments, larger and more complex
 

building infrastructure-oriented centres can be located amongst a group of vil

lages where special understanding of old and latest developments in ecologically
 

oriented building technology is shown.
 

With the establishment of such institutions, the main core of rural develop

ment will lay the foundation of community development at regional, district, and
 

taluka levels. The gradual socio-economic-technoloqical development, appropriate
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to the potentials and needs of the area, will then begin to attract to tile vil

lage the migrants into the nearby cities.
 

Impact on Villages
 

The same philosophy of self-reliance and adequate self-sufficiency will
 

stimulate similar trends of development in the villages. Thus, it is possible
 

to link the existing life-patterns, their cyclic relationships of family, ex

tended family and community, with new development for balanced living and work

ing relationships.
 

After having located the potentially developable areas, it will be essen

tial to establish a sense of priority in the development of the overall environ

mental conditions of the villages and their surrounding areas. For this task,
 

full participation of the inhabitants is necessary. Through joint effort, it
 

will be easy to assess the needs of the community at various levels and plan a
 

strategy of development.
 

The First Act
 

As a first act of development, the location of basic infrastructure such as
 

water tanks or wells, health, vocational craft and rural industrial centres,
 

demonstration laboratories, etc., will follow. Location of clusters for living
 

and working will be the next step.
 

Any half-hearted approach to the establishment of the main institutions
 

will be disastrous because I visualise that around these institutions the com

munity must develop.
 

For example, the villagers must realize that there is much additional
 

wealth besides the bricks in the pit created by the brick kilns. They must
 

know that the pit can be an excellent source for water storage or fish culture
 

or for building a complex of main institutions for the community.
 

A further demonstration of the use of solar and wind energy for climate
 

control or supply of power also can be developed in the same place. Economi

cally viable harboriculture for industry, fuei, and fodder will be another
 

example which was traditionally followed but now forgotten. For example, the
 

Sindhis who migrated to Kandla from Hyderabad Sindh built wind catchers to re

place fans in their houses and shops but did not reach the stage of using the
 

same source for production.
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Pattern of Development
 

This will then lead to a compact yet open-ended development of the commu
nity by virtue of the economic and social benefits to the villager. Such an
 

innovative process will invite participation of different skills and trades
 
from within and outside the community and eventually overcome the social bar
riers of today. Thus, social reforms will imperceptibly take place and the new
 

community will be without any stigma.
 

The New Village
 

The new villages thus formed will have an integrated fabric composed of
 

house and work clusters, with the institutions of new faith as the principal
 

focus. To the place, to the climate, and to the life-style they will respond.
 

It will appear that they always were there.
 

Basic House
 

On a specific level, I suggest that the standard of a house should not be
 

considered from the point of economy alone nor as a serviceable or replace.ble
 
unit, but the house should be seen the way the villagers are used to. Other
wise the house will fail to become what it should be. For example, any house
 

should be designed primarily to provide adequate protection against sun and
 
rain; yet should have ample scope for the residents to derive benefits from
 

nature. With proper guidance and cooperation, they should be able to make full
 
use of solar and wind energy -- to supplement their daily needs to devise
 
climate control and other systems and to curtail their living expenses. Care
 

should be taken to provide adequate open spaces where trees can not only shade
 
the outdoor living spaces, but should provide an additional source of either
 
food supply or revenue. Location of services snould have direct linkages with
 
the recycling processes of either the individual or the community. The entire
 
settlements should be so laid that seasonal rainwater can be efficiently stored
 

and used for special purposes.
 

Technics of Building
 

Housing is a labour-intensive industry; hence, it should be attached to
 
building-materials research centres where several villages will have the chance
 
to participate and compete on developing locally available, efficient, and inte

grated technologies -- what we call today eco-systems.
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Future
 

With this approach to planning, the life of the village communities will
 
be enviable. Life will have meaning and a sense of fruitfulness. As a corol

lary, it will attract people who have migrated to cities to these new places
 

and the process will be like a homecoming.
 

A house will again give them all the meaning that they were used to. Roots
 
will again be established, and with the new extended family the lost tradition
 

of "continuity" will reemerge.
 

Finally, I may add that faith, conviction, and examples are necessary to
 
concretize a concept. Hence, it is essential to locate people with such belief
 

even at a cost. Institutions with such programs should be supported and en

couraged to march towards this goal of building rural republics of Gandhijee's
 

dream.
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RnPORT OF woRKINcs GIxOU
 
ON RURAL HOIUSING
 

A rural house expresses the life--s;tyle of the ihb.itaut .Rurlal houaill"!
 

expresses the basic cultural- economic intorde l,,Indell' of he uI0 t . lh,
 

the development of either the house, the communit, cannot bu ,4tei iol.aor ill 


tion. It is a participatory and evolutiona ry p iC',eSs Mnd .Ilhould b, viewed at;
 

such. At the same time the process must be rvcoge i vd at; ont, which support s
 

the general economic and social- technological dove lopment of t hv rurial area.
 

The primary role of scienc, and technology, there fore, should be to rcsj

nize this integrated interdependent process of development and evt-ablnh inuian

isms to create in rural communities an awareness and understandinq of thin 

process of simultaneous and interdependent growth. The elements, such .in peoplo 

land, material, and technique, used in this process of development should be 
taken as part of a system and their virtues and constraints he mad, known to the 

user. Once appreciated, the economic, technological, sociocultu',r.-, anld environ

mental impact will then establish continuity.
 

In order to achieve this integrated development, tools for educat ion and 

communication must established that awareness, skills,be so and participation 

are created at all levels of planning, from planning a housie to planning a com

munity. Also, positive and more effective use of local conditions must bhe made 

in terms of geographical conditions for siting and services, climate for orienta

tion, and technology for use of local, but otherwise less useful, materials.
 

For example, the location of growing and producing building materials, such as
 

bamboo, ujually disturbs the development pattern and their locations should be
 

planned. For effective results, technology should establish methods for order

ing this integrated development based on priority, local needs, and its effec

tive value to the user.
 

The process of such development should encourage planned nonobsolescence
 

by maximizing the use of the available resources. For example, modern tech

nology can reduce the quantity of materials used in buildings and improve ways
 

of building roads and making wells. This way, local technology can not only be
 

improved, but its multifunctional viability can be appreciated, reducing the
 

temptation to import into rural 
areas expensive and single functional elements
 

for building use. It will generate developmental patterns for the growth of
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natural and man-made building materials and, simultaneously, help establish an
 

ecological balance in the area. For example, the use of local bricks for roof

ing gives better insulation than imported galvanized iron sheets, and bamboo
 

can be used for reinforcement for earth walls and roofs.
 

An attitude of recycling of materials will help in establishing an order
 

of priority among materials used for temporary, semipermanent and permanent
 

buildings, reducing the local economic handicaps and improving the environmental
 

conditions. This can lead to avoidance of dilapidated construction and wasted
 

lands, and the unnecessary cutting of trees.
 

An indigenous built-in system can be developed for building-site develop

ment components so that the skills and components can be exported to other com

munities for economic and sociocultural gain, for example, the use of local
 

fibrous materials for wall panels, roofing, etc. With awareness, this process
 

can establish a new order for improving old or developing new house and commu

nity forms which suit local custom and environment.
 

AID's OST office should undertake a few case studies for demonstration and
 

through the process encourage local skills, technologies, etc., with the aim of
 

stimulating replication of the process within the surrounding region.
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ENVIRONMENTAL PROBLEMS IN RURAL DEVELOPMENT
 

SUGGESTED APPROACHES
 

Leonard Berry
 
Professor of Geography
 

Clark University
 
Worcester, Massachusetts, U.S.A.
 

Our task, it seems to me, is to agree on some guidelines, some rules of
 
operation, of an agency approach to rural development. In this exercise we are
 
mainly concerned with questions related to the industrial aspects of rural devel
opment. 
This paper addresses issues of the environment. Thus, part of what we
 
do is alien to the very process we are engaged in; most forms of rural develop
ment require a closely interlinked approach, and some of the problems that oc
cur in attempting to promote useful rural change come from continuing divided
 

attitudes to integrated issues.
 

The opening caveat is that industrial development in rural areas can be
 
seen properly only in the context of the whole system involved, and that the
 
environmental problems likewise can be viewed properly only in this integrated
 
way. Environmental problems are, after all, the result of interaction of man
 
and the natural world. But the word "integrated" has been misused sometimes to
 
mean "consider everything"; more appropriately it should be defined in the sense
 
of "taking care that the major links between various sectors of a development
 
approach are in place." 
Too many of us have practical experience of the missing
 
link that prejudices the whole operation. 
It is the lack of a sufficiently flex
ible attitude or administrative structure that has been a prime cause of both
 

environmental and developmental problems.
 

Given all this, what kinds of problems can be adequately treated here? 

will attempt to deal with five main points which seem basic. 
In summary, they
 

are:
 

1. 
There are many different kinds of environments in that large part of
 
the world occupied by the developing countries. Within these varied natural
 
environments there are many different kinds of developmental and cultural situa
tions; thus, many different kinds of problems.
 

2. Although we cannot readily transfer our environmental knowledge from
 
North America or Europe to other areas, because both environments and local
 
situations are different, there are useful guidelines which can be applied
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widely. 
Part of our task here is to specify such guidelines. Our technical
 
knowledge is, of course, immensely useful where the problems are of a technical
 
nature. 
But perception of the pressing environmental problems may differ
 
widely. Politicians, scientists, and others in developing countries may differ
 
among themselves and all may have 
some different viewpoints from equivalent
 

groups from the developed countries. (See, for example, Berry and Kates, Table 1,
 

Annex I.)
 

3. In a particular local area there are at least three kinds of environ
mental knowledge which can be brought to bear on a problem: 
 scientific infor
mation, local informal technical knowledge, and local "know-how." Only a small
 
amount of the scientific information and little of the other two categories are
 

used in most projects.
 

4. Major environmental concerns arise not only at the project level, but
 
from the result of broader trends. The impact of one industry or activity may
 
be locally important; but many small industries plus widespread agricultural
 
development, plus growth in population and rural settlement, plus spread of
 
larger urban areas all may add up to a pattern of ecological change which
 
severely reduces opportunities for the future. 
These issues need a national
level policy and planning initiative. 
 Clear policies on wildlife conservation,
 
woodland reserves, ecological policies for coastline development and many other
 
topics are still needed in many countries. Such policies often need to be made
 
with a clear idea of the implementation capabilities of agencies and governments
 

concerned.
 

5. While in each national or regional setting it is important to support
 
policy and planning work and to eliminate obvious environmental hazards related
 
to programs of rural development, rural development is, by definition, a process
 
of change in very complex interrelationships. There is no adequate way of as
sessing the full outcome of any set of changes, either in their impact on the
 
environment or in their effect on development and local well-being. It is,
 
therefore, important to build in, wherever possible, a hopefully simple feedback
 
process whereby the effects of the first phase of any particular activity can be
 
recognized and the lessons incorporated into later phases.
 

The rest of this paper tries to spell out more fully some of these sug

gestions.
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Environmental Variety
 

Many Third Wurld countries are located in the tropics and subtropics, and
 

to the casual visitor, there may appear to be a relative uniformity in the phy

sical environment, at least within the major ecological zones. For example, we
 

use the climatic term "Sahel" to describe a zone which is characterized by a
 

climate transitional between the true desert to the north and the Sudanic zone
 

to the south, with more substantial and prolonged wet season rainfall. To many,
 

the Sahel is a place. But the Sahel includes many different physical environ

ments; the area has a complicated geomorphological history which is important
 

in understanding the mosaic of landforms, soils, and vegetation occurring over
 

this wide area. In addition, the zone is traversed by several major river sys

tems and further diversified by lakeshore environments.
 

Most other areas which could be chosen as examples display at least this
 

degree of diversity. Spatial diversity of topography, soils, and vegetation,
 

all often subtle, is accompanied in many places by temporal diversity in weather
 

and climate. Much of Africa, for example, is arid or semiarid, these climatic
 

zones being characterized by variability in rainfall and relative uniformity in
 

temperature. Rainfall variation from prolonged drought to torrential downpours,
 

both over the year and over sequences of years, makes it much more difficult to
 

assess quickly what the major environmental problems are likely to be. It is
 

often the big flood or the big drought, or sometimes one rapidly after the other,
 

that creates the most dramatic environmental problems.
 

The mosaic of human use patterns on the landscape can add new complications.
 

Each agricultural system has its own pattern of environmental use in time and
 

space and we are only now beginning to understand the full range of variation
 

in these systems. A recent study of Tanzania showed that there were at least
 

230 different agricultural systems in that country, not including the varied, im

ported plantation systems (Conyers, 1973). There is thus no simple framework
 

for which we might lay down a few simple rules.
 

Guidelines for Dealing with Environmental Problems
 

Alongside the diversity of environment and resource use, we need to recog

nize our comparative lack of knowledge of the natural dynamics of the areas con

cerned. There is still a tendency to want to apply the guidelines found useful
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in the metropolitan countries to the tropics. This has to be jone very care

fully, if at all.
 

The development of rural industry is likely to involve water problems,
 

some land pollution problems, some ecological problems, and land-use planning
 

problems. Air pollution is less likely to be a severe problem. For nearly all
 

of industry, except some artisan trades, water is important. The topography
 

and climate of many parts of the tropics greatly limit the number of perennially
 

flowing streams. This means that most water sources are used for several pur

poses and there will in the future be even more competition in demand. Drinking
 

water, irrigation, power, and industry all compete for the same resource. Pol

lution problems in such streams thus may have wide ramificaLions; the problem of
 

water access and water pollution may be a major limiting factor in the develop

ment of significant rural enterprises in many parts of Africa.
 

The variability of stream flow, in both large and small rivers, is a prob

lem which is often met by the construction of storage reservoirs. The unintended
 

side effects of such construction need careful consideration. Problems that have
 

arisen include problems of user rights of the stored water, changes in animal
 

seasonal migration because of changed water supply situations, changes in the
 

pattern of insect life, problems of aquatic plants invading the new habitat, and
 

so on -- the list could be a long one.
 

A first guideline related to water should recognize that this may be a
 

limiting factor in rural industry and that patterns of water use and disposal
 

may be of prime environmental importance.
 

Many rural industries are, properly, based on local natural resources. In
dustries that use local woods or local agricultural products and industries that
 

process locally found minerals are perhaps the most common. In these cases, the
 

environmental problems most frequently neglected are those of the source areas.
 

Even a small-scale wood-using industry can quite rapidly bare important stretches
 

of hillslope, with resultant erosional problems affecting both the slope and
 

nearby agricultural land. Sisal in East Africa is an example of a local industry
 

which, although it is well scattered, has had an important impact on water qual

ity, in this case due to the washing and waste disposal mechanism of the indus

trial process. Mining wastes are a problem all over the world, and here tropical
 

problems are very similar to those elsewhere except that controls are even more
 

difficult to implement.
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Problems of natural resource-using local industry are mainly those of land
 

erosion in the source area and land and water pollution through disposal
 

mechanisms.
 

Land-use planning problems are closely related to the ecological problems
 

which arise from uncoordinated rural development. Even at a local level, it is
 

easy to identify problems arising from the haphazard growth of industry and
 

agriculture, without consideration of the effects on water systems and plant
 

and animal life.
 

However, perception of what are the most important environmental problems
 

may vary greatly between different observers. At the time of the 1972 Stockholm
 

conference on the environment, the agenda items deemed most important by Western
 

European and North American delegations were very different from those high

lighted by African and Asian members. This is not surprising; the problems are
 

different. In the table (Annex I)
we tried to indicate some of the differences
 

that were judged to be important in Tanzania in 1972. External writers inter

ested in East Africa viewed conservation of wild life, soil erosion from culti

vated land, unplanned urban land use all as very critical problems. Local
 

priorities went to drought and famine, auto accidents, and biological crop haz

ards. My coauthor and I added rangeland deterioration and uncoordinated rural
 

land use as important issues. Different regions and different times may well
 

change the focus of attention. For instance, Tanzania has begun to place more
 

emphasis on soil erosion problems in the last few years. Annex II is the con

clusion from a recent conference on environment and development. The ideas on
 

industrial problems outlined there may give some view of what Third World aca

demics have recently forwarded.
 

Any external body will need to recognize and deal with these differing
 

perceptions of environmental issues.
 

Environmental Information
 

In rural development projects, it is often difficult to get the necessary
 

data base on which to build a secure assessment of the environmental impacts of
 

the projects. In large river basin development programs and the like, environ
mental studies are a necessary part of the preliminary work; in smaller proj

ects, the time span for preparatory studies and the cost will frequently allow
 

only cursory special studies. How, then, do we proceed?
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There are at least three kinds of environmental information likely to be
 

available .or any one locality. All are underused, at least in my experience.
 

The first, formal scientific data, is typically scattered in disciplinary
 

journals not often available in the country concerned. This information, if it
 

was not collected specially for the project, is likely to be only marginally
 

important and may need expert translation to the conditions of the project area.
 

More general books and papers are of little help, as they tend to half inform
 

and sometimes mislead on environmental matters. One important need, therefore,
 

is to have some means of identifying and synthesizing the scientific litera

ture to meet the particular needs of each particular project.
 

Informal technical knowledge of environment is part of the general knowl

edge of many people, agriculturalists, engineers, and the experienced adminis

trators, especially those working in an area or who have worked there in the
 

recent past. This knowledge, if tapped, may be a complement to, or a partial
 

substitute for, more formal scientific data. The people concerned often have
 

a sound working knowledge of the most important environmental problems and of
 

previous attempts at solutions. Their knowledge is seldom written down except
 

perhaps in the form of one- or two-copy internal reports. But if questions are
 

asked in the right format, this information may be readily retrievable and of
 

great value.
 

Informal local knowledge of environment is part of every culture. Local
 

people, farmers and rural artisans, have a close understanding of the complemen

tarities of the familiar landscape and have often adopted gcod strategies for
 

dealing with any problems. This knowledge is not often organized in such a way
 

that it can be readily applied to new sets of problems, but once more there is
 

a need to fit this information into other data matrices.
 

Fortunately, it appears that the different sets of knowledge refer to over

lapping scales of activity. Local information is often pertinent to the local
 

scale, informal technical knowledge to the somewhat broader regional scale, and
 

scientific knowledge to the regional or national scale. Can our new emphasis 

on rural development find a use for all of these data? It is necessary to use 

as much of the different information sets as possible. It will need work and 

experiment to enable us to do so. 
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National and Regional Levels of Problem Solution
 

Environmental problems in rural development result on one hand from the
 

effects of individual projects in isolated areas, on the other from the result
 

of the total impact of many different kinds of developmental change over na
tional or broader regional areas. Thus, project planninq needs to be set in
 

the framework of national policies and plans.
 

Uncoordinated rural growth can, for example, cause far more long-range
 

ecological problems than river pollution. The latter is more easily identified
 

and treated. Clear policies and plans are needed in most countries to guide
 

land use through a period of intense national change. Isolated policies exist
 

on woodland and some areas are set aside for national parks, but few overall
 

plans are available. Many conflicts are involved. Wild animals can be a
 

scourge to farmers in Africa, pests can destroy much of the crop; yet the game
 

reserves are a national and a world heritage. How can the farmers be protected
 

and the wildlife be preserved?
 

Obviously policy related to land use is a national prerogative, but there
 
may well be many ways in which donors can help to ensure that rural development
 

projects do not build up in ways which result in possible wide-ranging ecolog

ical damage to the nation. For example, ERTS photography may well prove a vital
 

tool in monitoring such broad changes.
 

In concluding, it is important to reemphasize my fifth point. Despite all
 

our technical, environmental, and societal knowledge, we do not yet have effec

tive ways of predicting the specific outcome of projects or programs. Too many
 

factors are at work; there are too many "hidden agendas" which only later become
 

apparent. It is, therefore, most important to build information feedback mechan

isms into rural development projects. These can take many forms, but should in

clude information on the environmental issues being encountered. The feedback
 

of information is, however, of little use unless there are ways of -odifying the
 

project or program in the light of what has been learned. It all demands a new
 

philosophy which, to be successful, will need to encompass every stage of devel

opment planning. Good approaches to rural development should result in better
 

environmental planning.
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REPORT OF WORKING GROUP
 
ON ENVIRONMENTAL CONCERNS
 

The group, consisting of a judicious mixture of AID and university people,
 

was naturally able to discuss a wide range of practical and theoretical issues.
 

Some general underlying concerns which were expressed included issues re

lated to the possible need for formal Environmental Impact Statements for AID
 

projects; issues related to environmental conservation; and issues related to
 

adequately taking account of impacts of development on environment.
 

The following main points give a flavor of the discussion:
 

1. The group was agreed that science and technology are essential to the
 

adequate assessment of environmental change. However, given the wide range of
 

environmental and cultural conditions, the particular S&T input must be related
 

to specific sets of conditions. We were pleased to note that even in the last
 

few years S&T has become much better equipped to deal with some of these
 

problems.
 

2. We recognized that environmental change is an inevitable part of devel

opmental change, and should be expected. We need to recognize what changes are
 

likely to occur and work towards minimizing harmful aspects of environmental
 

change.
 

3. We need to be able to assess the environmental changes occurring in an
 

area. Local aspects of environment can be relatively simply monitored, but in
 

the last few years, scientists have become aware of the important implications
 

of climate change. Thus, we have to determine the carrying capacities, crop
 

types, and environmental impact in relation to our knowledge of longer-range
 

climate scenarios.
 

4. Work is under way to provide a set of guidelines for environmental ap

proaches in arid and semiarid areas. Perhaps this should be considered for the
 

humid tropics also.
 

5. Guidelines might include sets of broad questions to be asked in the
 

early stages of projects: What is the resource bore, how is that resource bore
 

affected by climatic change, what options are available for future use of the
 

area, etc.?
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6. Development involves change in a system. We need to build mechanisms
 

of assessment into the processes of change, and to develop the ability to ini

tiate appropriate corrective actions where necessary. In this context environ

mental assessment and guidelines should at least highlight key factors deserving
 

special monitoring.
 

7. We know a good deal about some aspects of environment, hydrology for
 

example; we know less about some others; but we know least about some social
 

and cultural parameters and the particular constraints of political infra

structures.
 

8. Despite the current concern with environmental problems, and the im

portant need to ensure sustained use of natural resources through good environ

mental practices, we should recognize that many LDC governments and people
 

currently give environmental problems per se a lower priority.
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INTERRELATIONSHIP OF ENERGY AND LDC RURAL DEVELOPMENT
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ENERGY AND RURAL DEVELOPMENT 

Roger Revelle
 
Harvard Center for Population Studies
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An old saying has it, "slavery will persist until the loom weaves itself." 

All ancient civilizations, no matter how enlightened or creative, rested on 

slavery and on grinding human labor, because human and animal muscle power 

were the principal forms of energy available for mechanical work. By its dis

covery of cheaper sources of energy than human muscles, the modern civiliza

tion, unlike all others, has been able to make men free. Today, the economic 

chasm that divides the world also separates two vastly different levels of 

energy use. More than four fifths of all the energy utilized by human beings 

is consumed in the rich countries and less than one fifth in all the rest of 

the world. 

Despite this disparity, most "commercial" energy sources and a great vari

ety of "noncommercial" sources are employed in the rural areas of less developed
 

countries. Au Table 1 demonstrates, many of the categories of energy use that
 

exist in developed countries can also be applied in these areas. But usable
 

energy has always been in short supply, and the necessity for energy conser

vation has always been present even though the total amount of energy used is
 

far less than in the developed countries. Modernization of agriculture and
 

improvements in the health and welfare of rural people depend on a considerable
 

increase of total energy use and on substitution of other energy sources for
 

human and animal energy.
 

Unless and until electrical or other commercial forms of energy are made
 

abundantly and inexpensively available to the rural areas of the poor countries,
 

the growing populations of these areas must depend mainly on energy they can
 

produce themselves. Two principal technical problems are: the development and
 

introduction of improved sources of energy for household and agricultural use,
 

and better ways of energy conservation. The criteria that need to be taken into
 

account in these developments are: low capital and foreign exchange costs, low
 

unit cost of equipment, ease of maintenance and operation, high reliability,
 

easy access, minimum environmental impact, and high cost-effectiveness, that is,
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a relatively low ratio of the cost of energy input to the value of energy out
put. If possible, the materials utilized as a source of energy should not have
 

better alternative uses.
 

In Table 2, present commercial and noncommercial energy sources are tested
 
against these criteria. 
We see that no energy sources in their existing state
 
of development are completely satisfactory. The challenge of research and
 
development is to produce energy conversion equipment and processes that more
 
fully meet all criteria. It can be expected, however, that even after consider

able improvement has been accomplished, trade-offs between criteria will still
 
be necessary, based on economic, social, and political considerations. All con
straints would be significantly relaxed by an order of magnitude increase in
 
total supplies of energy at prices that rural people could afford to pay. 
Here
 
we are faced with a circular relationship. A much larger supply of energy would
 
raise rural incomes and make it possible for rural people'to pay more for their
 

energy supplies.
 

The low level of energy use and the overwhelming importance, under present
 
conditions, of locally produced "noncommercial" sources of energy in rural areas
 
of the poor countries are illustrated in Table 3, in which estimates are given of
 
the quantities of energy from different sources 
in rural India. Human energy and
 
the working energy of domestic animal: make up 24% of total energy use, while
 
"commercial" sources comprise about 9%. 
 The total energy used -- 7.85 kwh per
 
day per person --
is 5% of the per capita use of energy on United States farms
 
(17). Despite this vast disparity in energy use, the cost per ton of cereals
 
grown in the United States is lower than in India. 
 One of the principal reasons
 
is the high cost of human and animal energy. This is clearly seen in Table 4,
 
which shows comparative pumping costs for low water lifts in Chad. 
Even though
 
fuel costs in Chad are 
about twi.ce as hioh as in the United States, the cost per
 
unit quantity of water pumped by human labor is thirteen times the cost of
 
mechanical pumping with a low-speed diesel engine, and the cost of pumping
 

using animal power is nearly three times as high.
 

Table 5 gives an approximate energy budget for rural India, showing the
 
estimated allocation of energy for different purposes. 
The energy used within
 
households for lighting, cooking, space heating, and boiling water is surpris
ingly high -- over 5 kilowatt hours per person per day. The reason would ap
pear to be that the principal fuels for these purposes --
wood, cow dung, straw,
 

-52



and other crop wastes -- are very inefficiently used, that is, most of the heat
 
produced by burning is wasted. 
The energy used directly for agriculture in
 
lifting water for irrigation, production of chemical fertilizers, transporta
tion, operation of farm equipment, and food processing is 2.47 kwh per person
 
per day, or a total for rural India of 3.57 x 1014 kcal per year (397 billion
 
kwh per year). 
 Assuming that 1970-71 food production, expressed in equivalent

weight of food grains, was 120 million tons (corresponding to a per capita

food intake of 2,100 kcal/person/day), the energy used to grow and process a
 
ton of food grains (containing 3.5 x 106 kcal) was 2.96 x 106 kcal, 
or about
 
85% of the human food energy produced. This is considerably higher than the
 
energy use per ton of food grains for modern agriculture, with a technology at
 
the level of that in growing corn in the middle-western United States (10),
 
even when energy use in irrigation and food processing is omitted from the
 
Indian figures.
 

Table 6 gives a comparison of average energy uses for different purposes

in present Indian agriculture with those which inighL apply in a modernized aqri
culture, with yields of about 6 tons of cereals per hectare. The energy use
 
for irrigation and for chemical fertilizers per ton of good grains produced

would be about twice as high in 
a modernized agriculture as at'present, while
 
that used in constructing, operating, and maintaining farm tools and machinery

would be considerably less, as would the energy for cereal milling and other
 
food processing. Economic comparisons between the present Indian food system

and that which might be developed, given sufficient additions of capital and
 
skill, are complicated and will not be attempted here (see reference 20). 
 But
 
it is clear that the marginal productivity of additional irrigation water and
 
fertilizer could be very high at present, compared with modernized agriculture.
 

The large-scale burning of firewood and cereal straw as a source of energy

for cooking and space heating has serious implications. Until recent years,

forests had completely disappeared from most of China, because the trees had
 
been cut down for fuel. 
 It is likely that a similar process is now occurring

in much of India. 
The total forested area is about 75 million hectares (4), 
o'
 
which 80% is actually or potentially usable. According to Prasad, et al. 
(11),

forest areas contain 50 tons of wood per hectare. 
Thus, the present reserves,
 
if all were used for firewood, are 
7.5 x 107 x .8 x 50 = 3 x 109 tons, or enough
to last for 24 years ;t present annual rates of consumption of 1.26 x 108 tons.
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An equally serious problem is the very uneven distribution of the forests,
 
with 50% of the forested area in four states 
(Madhya Pradesh, Orissa, Andhra
 
Pradesh, and Maharashtra) with less than 20% of the population (9). 
 Intensive
 
reforestation programs will be necessary if India's forests are not to disap
pear before the end of this century. Actually, reforestation could consider
ably increase present energy supplies. 
Parikh (9) estimates potential annual
 
production in forest plantations at 12.5 metric tons per hectare. 
Thus, the
 
potential annual production under intensive reforestation could be 7.2 x 108
 
tons --
about six times present annual consumption of firewood.
 

The use of wheat and rice straw as a source of fuel makes it unavailable
 
for better uses such as feed for domestic animals and mulch to improve soil
 
tilth. Winfield (19) and Scott 
(14) have estimated that production of wheat
 
straw in north China is about 1,550 kg per hectare. With an average farm
 
area of two hectares, this production is insufficient to provide both food for
 
work animals and pigs, and fuel for cooking, let alone heating during the cold
 
winter months. Jalal 
(5)has estimated that the total production of rice straw
 
in rural Bangladesh is 350 kg per person per year, or about 1,700 kg per hec
tare of cultivated area. 
With the small size of farms in Bangladesh, this is
 
barely sufficient to feed the farmers' bullocks, and its use for fuel means
 
that the animals are as malnourished as the people.
 

Some of the promising lines of future development to help solve rural
 
energy problems in the poor countries appear to be the technology of biogas

production (so-called "gobar" gas), development of rapidly growing trees and
 
leguminous plants for use as fuels 
(1) or as feed stock for alcohol (12) or
 
biogas production (11), development of inexpensive means for water and space
 
heating from the direct use of solar energy, and development of small hydro
electric generators for areas with perennial streams. 
Cheaper methods of stor
ing energy would increase the practicality of windmills, at least in coastal
 
regions and on small island3.
 

Better water management and increased crop yields per unit area would
 
raise the cost-effectiveness of pumping for irrigation and would make it pos
sible to conserve energy by reducing the amount of water pumped per unit area,
 
and perhaps also the total irrigated area. 
This is graphically illustrated in
 
Table 7, which shows the costs and quantities of energy required in India for
 
pumping different amounts of water from a range of depths to irrigate a cereal
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crop. Within the range of water and depths shown in the table, the valut. of 
the incremental production in a modernized, market agriculture (13) can greatly
exceed the cost of the energy used in pumping, even at energy prices three or
four times higher than those assumed in the table. If the amount of water sup
plied by irrigation is sufficient to meet the evapotranspiration requiren2It,
which depends primarily on climatic conditions, and soil hasthe adequate
water-holding capacity, crop yields are virtually independent of the quantity 
of water.
 

In the short term, improved stoves and other means for improving the effi
ciency of fuels used for cooking, water and space heating, and lighting would
 
appear to be the most promising energy conservation measures, because of the
 
high proportion of total energy consumption used for these purposes.
 

The technology of biogas production is attractive from several points of
 
view (8, 9, 11). 
 Most of the organic nitrogen in animal manures and human
 
wastes can be conserv-_d for use as 
fertilizer. Dangerous human fecal materials
 
(19) can, in principle at least, be handled more safely, and the efficiency of
 
energy consumption chln be raised, because less of the energy of combusion is
 
wasted when methane or biogas is used as a fuel than when cow dung or crop
 
wastes are burned directly. 
The technical difficulties that must be overcome
 
include the high cost and "lumpy" nature of the initial capital investment,

the sensitivity of biogas production to ambient temperature, the criticality of
 
the "mix" of animal and plant materials that must be used for optimum produc
tion of methane, and the difficulties of storing the gas under sufficient
 

pressure.
 

At present, the direct 
use of solar energy for water and space heating and
 
cooling (16) is prohibitively expensive for most rural areas in the poor coun
tries. 
 Cheaper materials for capturing and storing solar energy and transport
ing the energy to the point of use can conceivably be developed.
 

The high capital cost of efficient windmills and the low and variable wind
 
velocities in most rural areas make wind power relatively unattractive (6, 18).

Most existing wind machines produce little or no power when the wind velocity
 
is below 6 to 8 miles per hour. 
At higher wind speeds the power production

increases with the cube of wind velocity. 
At 15 miles per hour, for example, a
 
windmill costing $2,000 will generate about 1 kilowatt of electrical power, but
 
such velocities occur only in coastal regions where there are relatively steady
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land and sea breezes, or on small islands. Even in these regions wind speeds
 

are usually highly variable and wind power has little utility except for pump

ing and storing water for livestock or human use. The range of uses of wind
 

power might be extended if inexpensive means of energy stzrage could be
 

developed.
 

In Nepal, Assam, and other hilly and mountainous regions with abundant
 

precipitation, the force of gravity, expressed in running water of streams and
 

rivers, is a major natural resource. These are often forest regions and water

sheds for the great rivers that flow through the lowlands. With the growth of
 

human populations, the forests are being cut down faster than they can grow,
 

partly to make room for new farmlands, and partly for use as fuel. As a conse

quence, the upland areas are subjected to destructive erosion, while the result

ing sediments cause rapid filling of reservoirs and destructive floods in the
 

downstream areas. Substitution of small, run-of-the-river hydroelectric gen

erators (16) might provide a substitute source of energy for the mountain and
 

hill peoples and thereby help to conserve the forests.
 

In planning a program of reseatzh and development to assist in solving the
 

energy problems of poor people in the rural areas of poor countries -- by far
 

the majority of mankind -- systematic analyses of present energy sources and
 

uses, similar to those in Tables 1, 2, and 3, should be undertaken for various
 

climatic regions and for countries in different stages of development. For
 

example, the need for space heating is very real in Korea, northern India,
 

Afghanistan, and Turkey. But it hardly exists, except for high altitude areas,
 

in most of southeast Asia. The reserves and productivity of forested areas
 

differ widely from one country or region to another, as do the intensity and
 

uniformity of incoming solar radiation. Wind power may be a potential energy
 

source in certain regions, but not in others, and similarly, the potentials for
 

water power are widely variable. The difficulties of energy transport and dis

tribution and, conversely, the needs for local supplies of energy will depend
 

on the levels of development and on population densities. These and many other
 

factors need to be taken into account in rational planning for the development
 

and adaptation of energy technology.
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Table 1 

SOURCES AND USES OF ENERGY IN RURAL AREAS OF LESS DEVELOPED COUNTRIES
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Table 2
 

SOCIO-ECONOMIC CHARACTERISTICS
 
OF DIFFERENT ENERGY SOURCES FOR RURAL AREAS
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Plant and animal wastes:
 
Cow dung L L L L L L L M L
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Hydro M M H M H H M L L
 

H 	 H H H M H H L M 
Thermal
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Table 3
 
TOTAL AND PER CAPITA USES OF ENERGY IN RURAL INDIA, 1970-71
 

Total Quantity Used
 

Source 


Human energy (2) 


Animal energy (3) 


Firewood and
 
charcoal (4) 


Cow dung (5) 


Straw, bagasse,
 
other crop

wastes (6) 


"Gobar" gas (7) 


Solar energy used
 
directly
 

Windmills 


TOTAL "NONCOMMERCIAL"
 
SOURCES 


Petroleum and
 
natural gas use:
 

Fertilizer (8) 


Other uses (9) 


Coal used directly (10) 


Electricity: 

Hydro (11) 

Thermal (11) 

TOTAL "COMMERCIAL" 
SOURCES 


TOTAL ENERGY USE 


million 


metric 

tons 


105 


56 


32 


.005 


193 


3.1 


4.4 


2.7 


-

3.5 

13.7 


207 


U. N. coal
 
equivalent 


million 


metric 

tons (2) 


14.5 


21.5 


62 


25 


14.5 


.003 


n.a. 


138 


4.7 


6.7 


1.8 


2.0 


2.5 

17.7 


156 


billion 

kwh 


120 


180 


515 


205 


120 


.03 


n.a. 


1,140 


39 


56 


16 


2.9 


3.5 

117.4 


1,257 


Per Capita Use
 
U. N. coal
 

equivalent
 
kg/year kwh/day
 

33 .75
 

49 1.12
 

141 3.20
 

57 1.30
 

33 .75
 

.007 .0002
 

n.a. 
 n.a.
 

313 7.12
 

11 .24
 

15 .35
 

4 0.10
 

4.5 .02
 

5.7 .02 

40.2 .73
 

353 7.85
 

(continued)
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Computations for Table 3
 

= 8.3 x 103
 
(1) United Nations coal equivalent in terms of heat 

energy 


kwh/ton = 7.5 x 106 kcal/ton.
 

(2) Assume 1/3 of average daily per capita food energy intake of 2080
 

kilocal (2.3 kwh) was utilized for work-related activities by the rural pop

ulation of 4.4 x 108 people. 2.08 x 103 x 3.65 x 102 x 4.4 x 108/9 x 102 x 3
 

tons coal equivalent per capita .75 kwh/day.
 

11 11 3 7 
1.2 x 10 kwh. 1.2 x 10 ,/8.3 x 10 = 1.45 x 10 tons coal equivalent 

7 8 -12 
[.45 x 10 /4.4 x 10 = 3.3 x 10 = 


(3) According to reference 15, the work energy derived from animal power 

was about 1.1 x 108 tons of "coal replacement" in 1965-66. If animal energy 

was directly replaceable by the energy in Indian coal (5.8 x 103 kwh/ton), the 

total quantity of animal energy utilized was 1.1 x 108 x 5.8 x 103 = 6.4 x 10l 
7 

kwh or 7.7 x 10 U. N. equivalent tons of coal. If 17% of this was used in
 

urban areas (see reference 4), the total rural use was 5.3 x 101 kwh or 6.4
 
7 

x 10 U. N. equivalent tons of coal.
 

An alternative calculation may be made by assuming that the weight of an
 

average Indian work animal (usually a bullock) and its daily food energy utili

zation is 10 times as large as that of an average Indian adult male (about 50 kg
 

and 2500 kilocal/day.) According to reference 20, there were 70.4 million
 

bullocks in India in 1972, and the average bullock ate 7.35 tons of fodder,
 

"roughages," and "concentrates" a year. If the average utilizable energy con

tent of this feed was 1.24 x 106 kilocalories per ton, the daily intake would
 

be 25,000 calories, in accordance with our assumption. Thu. total energy uti

lized would be 6.4 x 10 kilocal or 7.1 x 10 1 kwh. If 30% of this energy
 

were utilizud in work-related activities and 83% in rural areas, the total would
 

be 1.8 x 10 1 kwh or 2.15 x 107 U. N. equivalent tons of coal. We shall accept
 

this estimate.
 

(4) According to reference 4, 126 x 106 metric tons of firewood were con

sumed in 1970-71, of which 83% was burned in rural areas. The energy content/
 

ton of wood is 4.9 x 103 kwh (reference 12), or a total of 5.15 x 10 Kwh for
 

105 x 106 tons used in rural areas.
 

(5) According to reference 4, 68 x 106 metric tons of dried cow dung, about
 

one fourth of the amount produced by 247 million cattle (see reference 20), were
 

consumed in 1970-71, of which 83% was burned in rural areas. The energy content/
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ton of dried cow dung 	is 3.7 x 103 kwh/ton (reference 9) or a total of 2.0"t x 

101 kwh for 56 x 106 	tons used in rural areas. An alternative calculation
 

can be based on results from the National Sample Survey, 18th Round, Fbruary 

1963-January 1964, which gave a yearly per capita combustion of dung cakes in 

rural households (corrected for income distribution) of 87 kg, or a total for
 
6 

440 million rural people in 1970-71 of 38.15 x 10 tons, corresponding to 1.41 

kwh. We shall accept 	the first alternative.
 

(6) According to reference 4, 39 x 106 metric tons of "vegetabl, was e "
 

(on the order of one fifth of the "wastes" produced in Indian agricuLturt.),
 

were burned in 1970-71, of which 83% was consumed in rural areas. Assulninq
 

that the energy content of this straw and other plant materials is the same als
 
3that of dried cow dung (3.7 x 10 kwh/ton), the total energy obtained from
 

crop "wastes" in rural areas was 1.2 x 10 kwh, or 14.5 U. N. equivalent tolls 

of coal. This is considerably higher than the household use indicated by the 

National Sample Survey in 1963-64. 

(7)According to refezence 11, 8,000 gobar gas plants, each with a capac
3 

ity of 1.7 m per day of "biogas," were operating in India in 1974. With an 

energy content of 5.3 	kwh/m 3 of biogas, the maximum energy produced would be
 

5.3 	x 1.7 x 365 x 8,000 = 2.6 x 107 kwh/yr. or a daily average for the rural.
 
7 8 2 -4
population of 2.6 x 10 /4.4 x 10 x 3.65 x 10 = 1.6 x 10 kwh/day.
 

(8)Approximately 2 x 306 tons of nitrogen are consumed in chemical fer

tilizers, corresponding to an energy use of 3.9 x 10 kwh (3.5 x 1013 kcal)
 

(reference 10) or 4.7 x 106 tons of U. N. coal equivalent. Since the energy
 

used was derived from naptha and othler light petroleum fractions (and from
 

natural gas in most imported fertilizer), with an energy content of 12.7 
x 103
 

kwh/ton, the weight of fossil fuels used in manufacturing 2 x 106 tons of nitro

gen was 3.1 x 106 tons. 

(9)According to reference 4, 4.5 x 106 million tons of petroleum prod

ucts in terms of "coal replacement" were used for energy in agriculture in
 

1970-71, and 27.6 million tons, in terms of "coal replacement" were consumed
 

in households, out of a total for all uses of 97.2 million tons "coal replace

ment." The actual tonnage consumed (excluding nonenergy products such as
 

naptha for feed stock, lubricating oils and greases, and bitumen) was 16.1 x
 

106 tons. Thus, the farm usage was 16.1 x 4.5/97.2 = .75 x 106 tons, and that
 

for households was 16.1 Y 27.6/97.2 = 4.6 x 106 tons. Assuming the per capita
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domestic usage was the same in the city as in the country, the rural house

hold and village use was 4.6 x .8 = 3.7 x 106 tons, and total rural use was
 
6 

3.7 + .75 = 4.4 x 10 tons of petroleum products, with an energy content of
 
3 6 9 

12.8 x 10 x 4.4 x 10 = 56 x 10 kwh. With the coefficients used in previous
 

paraqraphs, we compute the tonnage of U. N. equivalent tons of coal was 6.7 x
 
6
 

10 , corresponding to 15 kg of U. N. coal equivalent per capita and .35 kwh
 

per person per day. 

(10) According to reference 4, 4.1 x 106 tons of soft coke made from coal
 

were used in households in 1970-71. Consumption per capita was probably at
 

[east. twice as high in cities as in rural areas. Average per capita coke con

sumption in iural areas was then 6.2 kg/year, with an energy content of 6.2 x
 
2
 

5.8/3.65 x 10 = 0.1 kwh/day, or a U. N. coal equivalent per capita of 4 kg/
 

year. 

(11) In 1970-71, accordirg to reference 4, 9.2% of 4.86 x 10 kwh of
 

electricity consumed was used in agriculture (mainly irrigation), or 4.5 x 109
 

kwh. In addition, 3.8 x 109 kwh were used in households. Villages containing
 

36% of the rural population (160 x 106 people) were electrified.
 

Per capita domestic consumption of electricity is lower in rural than
 

urban areas, but since the urban population was only 110 x 106 people, we may
 

assume that half of the household use occurred in rural areas, or 1.9 x 109 kwh.
 

Hence, the daily per capita consumption of electricity in electrified villages
 

was (4.5 + 1.9) x 10 9/1.6 x 108 x 365 = 0.1 kwh, and for the rural areas as a
 

whole, 0.04 kwh/day. Hydro power accounted for 45% of electricity generated
 

in 1970-71, and thermal powei (including nuclear) accounted for 55%. Applying
 

this ratio to rural areas, we obtain 2.9 and 3.5 billion kwh for the total
 

hydro and thermal electric energy consumed.
 

3
 
Indian coal contains only 5.8 x 10 .wh per ton (5.2 kilocal/ton). The
 

average efficiency of conversion of the heat energy to electricity is 22%.
 

Subtracting transmission losses and electricity used in power generation, the
 

net electricity consumption is 83% of elecl:ricity generated. Hence, one ton
 

of Indian coal is burned to generate 1000 kwh of electricity consumed, and
 

the coal required for 3.5 billion kwh is 3.5 million tons. (Actually a large
 

fraction of total electricity was generated from heavy fuel oil and natural
 

gas, but we have been unable to correct for this.) The U. N. coal equivalent
 

at 17% consumptive efficiency is 1430 kwh/ton of coal. Hence the U. N. coal
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equivalent of the electricity consumed in rural areas was (4.5 + 1.9) x 10"/1.43 
3 6
 

x 10 = 4.5 x 10 tons.
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Table 4
 

COMPARATIVE PUMPING COSTS FOR LOW-LIFT PUMPS IN CHAD
 

Capacity Irrigated Area Hours to 
'_y: of Pump, m3/sec Hectares Pump 1 Ham Cost/Ham 

Shadoof (2 men H hrs./day) .0008 0.5 3,250 $ 726 

Per!;iai whe,..] wi th camels 
(8 lr!;./day) .004 2.5 610 137 

Windmi I1 (12 foot: multi
v,(!, 24 hrs./day) .0 0 0 2a/ 0.4 13,000 2,400 

Gar;oli ('Ipower 11.1). 

(1111i-e viWt-h s.ewr pump 
12 hrs./day) .056 48 49 74 

I il JiP;peed diesel (6.5 
h.p. eng ine with sewer 

pump 12 hrs../day) .056 48 49 68 

Low slp,ed diesel. (7 11.1). 
eiiqgine witi sower pump 

12 hrs./day) .056 48 49 54 

I"l	ect rica]. Iy powered 
we .1 sy!;teL'm (13 pumps 
of .056 3/sec capac

400b /  
ity 12 hrs./day) .73 	 3.8 67
 

Assuminq 120 clay growing season, irrigation required = .60 meters 

fuel cost - $.91 per gal. pumping lift = 3 meters 

a/ 	Averagc wind speed aout 6.5 miles/hr. At 15 miles per hour, this wind

mitl has a capacity of .003 m3 /sec, and LIe irrigated area could be 5 hec
tares; the cost per hectare meter would be $160. (See reference 6.) 

b/ 	Assumed irrigation requirement = 0.9 meters. 

Source: Reference 7.
 

-64



Table 5 
A TENTATIVE ENERGY BUDGET FOR RURAL INDIA, 1970-71
 

Quantity Used 

Energy Uses per Caput
KLh/Dahv_ 

Construction 
0.25 

Lifting water for irrigation 0.17 

Fertilizer production 0.24 

Transportation 
0.30 

Operation of farm equipment 1.15 

Domestic water supply 0.08 

Water sanitation 0.15 

Lighting 1.05 

Cooking 2.30 

Space heating 1.55 

Sugar production 0.25 

Cereal milling 0.10 

Crop storage 0.01 

Other agro-industry 0.25 

Communications 0.002 

Total Energy Use per Caput per Day 7.852 

Total for Rural India = 1.26 x 109Mwh/yr. 

Source: Author's estimates based on Table 3. 
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Table 6 

COMPARISON OF ENERGY USE IN PRESENT INDIAN AGRICULTURE 
WITH FUTURE USE IN MODERNIZED AGRICULTURE 

(millions of kilocalories per ton of food grains)
 

(2) 
(1) Future 

1970-71 Modernized 
Agriculture Agriculture 

Irrigation from wells .20 .59 

Chemical Fertilizers .29 .47 

Hfigh Yielding Seeds .02 

Plant Protection .01 

Construction and main
tenance of farm tools 
and machinery 1.38 .16 

Fuel for machinery .3] 

Fuel for drying crops - .05 

Transportation .36 .03 

Storage and Marketing .01 .01 

Food Processing .72 .20 

TOTAL 2.96 1.84 

Sources: Column (I), Table 5 and text.
 

Column (2), references 10 and 13. 
 The estimated energy

for irrigation is based on using electrified tube wells at
 
67% pumping efficiency and is taken 
as the energy content
 
of fossil fuels used to produce electricity in thermal
 
generating plants, with an overall efficiency of 24% 
for
 
power generation and transmission.
 



Table 7
 

ENERGY USE/HECTARE IN IRRIGATION FROM WELLS IN INDIA, USING ELECTRIC POWER
 

U. N. Coal Incremental
 
Consumptive Energy 
 Equivalent Crop Yield
 
Evapotrans- Total Required Cost to at 17% 
 to Balance


Pumping piration Volume 
 for Farmers Consumptive ?otal Energy

Lift Requirements Pumped Pumping in 1971-72 
 Efficiency Use


3
meters meters 104m (a) kwh (b) $ (c) 
 tons (d) tons (e)
 

5 0.4 
 0.6 125 2.50 .09 .19
 
0.8 
 1.2 250 5.00 .18 .39
 

10 0.4 
 0.6 250 5.00 .18 .39
 

0.8 1.2 500 
 i0.00 .35 
 .76
 

40 0.4 
 0.6 1000 20.00 .70 1.55
 

0.8 
 1.2 2000 40.00 1.40 3.09
 

(a) Assuming return infiltration plus drainage and nonbeneficial evapotranspiration = 50% of consumptive
evapotranspiration requirement.
 

(b) Assuming 67% efficiency of electric motors and pumps.
 

(c) Cost of power to farmers in 1971-72 = $.02 per kwh.
 

(d) United Nations Coal Equivalent = 8.3 x 103 kwh/ton (7.5 x 106 kilocal/ton)
 
Electricity consumption in India = 79% of gross electricity generation (4)

Average Indian coal contains 5.8 x 103 kwh/ton (5.2 x 106 kilocal/ton)

Average efficiency of electricity generation in India = 22% of heat content of coal
 

(e) Assuming cereal crops containing 3500 kcal/kg.
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Preface
 

The objective of this meeting is to examine the programs of U. S. All) with
 

respect to the implementation of development strategies for 
future planning. il 

this regard, the speaker is at a considerable disadvantage, as his knowledge of 

the past performance and ongoing program of this Agency are indeed limited. My
 

personal encounters with different AID personnel operating in various parts of 

the world during the past 15 years have generally been most favourable. This
 

contrasts somewhat with the impression often formulated by my American 
asso

ciates in referring to some of AID's activities and implementation techniques.
 

It is necessary to make this statement, as I felt, and continue to feel, that
 

my total ignorance of your operction is certainly not necessarily an asset. The
 

general comments outlined in this paper result from the experience gained over
 

a number of years not only by the speaker, but by his associates at the Brace
 

Research Institute and elsewhere, and are offered for your consideration. My
 

comments will be far more general than those of the previous two speakers 


leaning more towards a philosophy of approach in order to avoid overlapping.
 

Background
 

The problem of energy has been highlighted in recent years as a result of
 

the growing realization on 
the part of a number of individuals and organizations
 

that man should adopt a more rational course of action in the method in which he
 

exploits both renewable and nonrenewable resources. In reality it received con

siderable impetus when the control of the price and distribution of petroleum
 

passed out of the hands of the industrialized nations of the West. These .,,1r

plus petroleum resources make up the balance of the consumption of oil s;ij )1::s
 

of the importing nations, located primarily by means of volume of consumptijo,
 

in the West. For the most part, the nations exporting petroleum are developing
 

countries. 
These latter have banded together to form an organization which in
 

itself regulates the price of this valuable commodity upon which the very fiber
 

of the industrialized societies have been based. 
This simple act has posed the
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greatest single challenge to the Western domination of world events in recent
 
time. 
 Obviously the reaction has been bitter and swift in the industrialized
 
nations. 
 The cry has been for autonomy in energy resources. This is an under
standable reaction, especially in countries like the United States of America
 
which have, until recent times, grown accustomed to having things go their own
 

way.
 

Because industrializ.d nations are developed and well organized, they can
 
indeed allocate resources in 
the form of manpower, materials, and technology to
 
resolve the problems of energy self-sufficiency at home. 
 Considerable efforts
 
have begun, primarily in 
the last year, to investigate all manners of energy
 
resources. 
 It must be appreciated that the major effort is going into the ex
ploitation of new sources of petroleum, the development of coal fields, 
the
 
transformation of coal into usable products, nuclear energy, fusion, etc.
 

Some effort is being made, particularly in the U.S.A., Japan, and Europe,
 
in the development of renewable energy resources. 
 There are many facets to
 
renewable energy resources, but a quick definition would be those energy re
sources used, both directly and indirectly, which emanate in a renewable, repet
itive format and which have, 
as their essence, the sun as 
the driving force.
 
In this category can be grouped the following energy classifications, all char
acterized by their short time constants. This latter term refers to the period
 
of renewability of the energy source. 
 Long-time constant energy sources, orig
inating as well from the sun 
(such as 
coal, oil, gas, peat, etc.), will not be
 
discussed herein. 
The renewable energy 
resources to be considered, therefore,
 

are:
 

hydro energy
 

direct solar energy
 

wind energy
 

biomass energy
 

There is 
no need to discuss the technical potentials of these energy forms,
 
which have been more adequately covered by the previous speaker.*
 

* However, it must be stressed that to date relatively little research has
been done in these fields 
(except for hydro energy). So T do not think it is
entirely fair to do direct comparisons with energies like nuclear, gasoline or
 
diesel engines, etc.
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Limitations of Considerations within this Report
 

It is, of course, possible to discuss at length the potentialitios of 

these renewable resources. This, however, has again been covered by the pro

vious speaker. One must then ask the question, what can we do about it? At 

the moment these questions are being posed with increasing frequency, both in 

the developed and developinq countries. The latter nations, which concern us 

more, I hope, in this meeting, increasingly inquire into the potential of these 

renewable energy forms in resolving their energy demand. This his arisen 

through the dramatic increase in the cost of conventional fuel sources, which 

in many cases must be imported, consuming hard-to-come-by foreign exchanq. 

There is a second reason for this increased interest. The very fact. that 

systems dependent on an imported resource, such as petroleum or other fuels, can 

be subject to large-scale variations in price and availability, whether justi

fied or unjustified, raises the question as to the development of resource. 

which would be wholly under the control of the local utilizers. In a given cotun

try, those energies dependent on the sun become national energies. If properly 

developed, their control becomes purely national. They can be used in situ 

without the need for transportation from one point to another. 

Thirdly, if these resources are properly exploited, there should be very 

little pollution of the environment. Effectively, they are ecologically sound.
 

Bearing these factors in mind, there is a rush to advise developing coun

tries on the potential of solar energy in their areas. In many instances, both
 

the individuals on these missions and the agencies they represent care little 

for the real development of these emerging nations. There is a very real danger 

that the Western aid and international agencies might possibly saddle these 

developing countries with relatively inappropriate technologies, utilizing re

newable energy resources. It would be sad in our history of exploitation of 

the developing world if we added this nick to our holster. Herein lies the core 

of the problem. Because of resources shortages, both current and projected, the 

poorer nations of the world run the increasing danger of being the repositories
 

of inappropriate, inefficient, and often prototype technologies.
 

Two facts are certain. In the ncxt three decades the population of the
 

world will double. Concurrently, there is an increasing expectancy of demand,
 

particularly in the quality of life as it affects the millions of persons in the
 

rural areas of the Third World. Where will the resources come from to satisfy
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the demands for materials and energy resulting from these two conditions? In the
 

competitive marketplace, the smaller, poorer developing country would generally
 

come 
out second best in securing resources vis-a-vis the industrialized nations.
 

It is all the more essential, therefore, that they embark on 
logical development
 

schemes such as the utilization of alternative energy 
.ources, encompassed in an
 

overall program of appropriate technology. It might be wise at this stage to
 

define what is meant by an appropriate technology.
 

An appropriate technology can 
refer to a tool, process, or system which is
 

cssentially compatible with the needs as well 
as the human, material, economic,
 

and environmental resources of a community or society. 
These technologies are
 
characterized by their ability to be absorbed within the community infrastruc
ture and their compatibility with it. 
 Often appropriate technologies are small

scale, low-cost, and labour-intensive, but they are not necessarily limited by
 
these considerations. 
 Basically, appropriate tezchnologies tend to utilize local
 

skills and available resources which are important though by no means limiting
 

or even often necessary considerations. The various influencing factors in each
 
different situation determine what is appropriate and what is not. Appropriate
 

technology must be flexible and adaptable. 
It must be interdisciplinary in ap
proach. Imported technologies can be appropriate if they do not dominate the 
local scene and if they are basically under local control. Appropriate tech
nologies are owned, operated, and maintained by local populations and create 

meaningful jobs within a society. 

Appropriate technologies can vary from simple hand-powered water pumps to
 
group credit systems to a telephone system -- for each, in its own way, is ade

quate and appropriate for the society it 
serves.
 

Assessment of the Situation in Rural Areas
 

in order for one to have a proper grasp, within this short time, of the
 
types of implementation programs needed in the assessment of renewable resources
 

in rural developing areas, it would be best for the moment to 
limit our discus

sion to the villages and small agricultural holdings of the rural areas. This
 
constitutes a not inconsiderable proportion of the populations of many develop

ing areas. A typical case in point is Bangladesh, where a large proportion of
 

the population lives in the rural 
areas.
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The difficulty with rural development schemes is that one is often very 

suspicious that few organizations and even local governments are really desirous 

of improving the lot of the rural poor. The latter Lave neither the stItus no1 

the clout, both politically or economically, to wield much power on their nla

tional scene. They are generally ignored by their own ruling elites livitq in 

the capital cities, who spare no words in waxing poetic on the virtues of 11, a1 

development. Unfortunately their actions in the rural areas are hardly commeii

surate with their platitudes. If the local authorities inl most case:! 0,nly ply 

lip service to rural develonment, then one can hardly expect OutSide to 

be that much more committed. Frankly, some of the best rural development, pro

grams I have seen have come from the private sector, both local and mi.issionolv 

It seems futile to collectively waste our time in discussing the virtue's 

of the implementation of rural energy programs when we know full well. thal: in 

many instances there is no real commitment to rural development. thenc, it. i! 

a primary prerequisite that we be committed to rural development in order to 

investigate further courses of action. 

The term rural energy programs is a broad one. It *is most unfortunate thLt. 

in our aid programs, and I refer primarily to those of my own country with which
 

I am slightly more familiar, that we are often too busy to attempt to really
 

determine what the problems are. Do we often know what really constitutes the
 

problem? Is it not unrealistic that in order to satisfy the need for a visual
 

effect, we export as part of our aid programs those pieces of equipment, pro

cesses, or systems developed to perform in our own society? We often pay little
 

heed to their real appropriateness and adaptability to the local situation.
 

In an Asian subcontinent country in the last few years, agencies have been
 

parachuting into the villages diesel-powered water pumps which were placed on
 

tube wells drilled at a considerable cost. The technology was adequate in its
 

micro sense. Outside factors, such as the supply of diesel fuel, spare parts,
 

and skilled technicians for their maintenance, limited their potential operating
 

time. Inside factors also limited the output, such as the placing of the pumps
 

on the land of the village "party" representative who operated the pump as a
 

mechanism of controlling dissident factions within the area.
 

All this is done effectively witi; the support and approval of the outside
 

aid agency, who feels that they have accomplished something. They have indeed -

they have exported commodities from their country, paid for collectively by the
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taxpayers. On the local scene, once 
the needs of the leading officials have 

b,,en natinfied, they hav.e distributed these units in different villages. A cer

taimn amount of local labour in engaged to prepare the tube wells and install 

the pumpv. Foreign wll-drilling equipment and teams are employed as part of 

further "aid" programs. 

E:ventually one has installed a series of diesel-powered pumps whose total 

;appJropratenesn in the ovor-ll sense is often questionable. As they lie idle, 

tuh loca peiantry continuo,; to lift water utilizing his own classical water

]ift Irqg ,systems. At least he is in control of these; no outside or inside fac

ftorf can affoct. this cpera tion. 

Last month in S(.!n6g1a, I saw very similar situations in the dry hinterlard. 

There tLhe ruins of diesel motors put out of commission by the fine desert sand 

are contrasted with the remains of the water hand pumps whose parachuted presence 

was 
unexplained to the local villagers, who subsequently made personal use of
 

.ny moveable metal parts. 
 Surely, if we really want to have appropriate tech

noloqies, we must first:
 

(a) find out what are the problems;
 

(M) determine a methodology of approach which will really ensure integra

tion and continuity for the technology within the system. 

How would one go about determining a rural energy program for a typical
 

village area? The best way would be to study all the parameters within the par

ticular village or rural area in order to determine the nature and magnitude of
 

the problems. It is a shame that we are often prepared to spend much money, ef

fort, and time to inplei" nt a program and little effort or.resources to ensure
 

that indeed we really should be undertaking this program.
 

If one wished to determine a rural energy program for a particular village
 

or area, the following steps would be essential:
 

(a) Within a given area, assess all the different technological equipment
 

and processes utilized by the local population.
 

(b) Determine the actual energy demand for all activities, e.g., farming,
 

domestic usage, industrial or commercial requirements, water pumping, housing.
 

(c) Project what this demand 
 -r energy might become with a readily avail

able supply of energy.
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(di Detemine the material resource consumption within th jrt?'a. It in un

fortunately a common fallacy that one should try, to rectify the energy probhliv, 

without examining as well the totality of the problem, is tho energy used et

fectively or efficiently? What other resources are also used? 'rhe , invariably 

affect energy utilization. 

(e) In isolated, nonelectrified villages, most of the ,nulrqy is humamn, or 

organic material or animal power, with some occasional assistance from willd or 

water power. If fossil fuel powered engines hav been introduced, '.hat hI.s 

been the effect on the village life and productivity? 

(f) If conventional power systems -- diesel or gasoline engines, or wind

mills or solar engines -- will be used to replace traditional power forms -

human and animal power -- what effect will this have on the existint; vill.1' 

infrastructures?
 

(g) Investigate the whole question of the village structure, the educxition-,i 

level of its citizens, their behavior patterns, etc., and their acceptance (,' 

innovation. If the local community is not ready or cannot perceive the real 

need for a change, the introduction of even an appropriate technology, for mt t.

rial or energy exploitation, will be only superficial and may eventually fail. 

This list is only partial as there is no time to fully develop this thmr.
 

All of these pointers seem logical enough, but it is noteworthy that they are
 

not necessarily followed in developing rural energy programs. Why is this? It.
 

is essential that we not only introduce appropriate technology equipment and
 

processes, but that they be introduced in an appropriate manner.
 

There is an appropriate technology process which is dynamic. It examine,;
 

technology in its socioeconomic, cultural, and political context in order to
 

ens ire that all factors have been considered in determining appropriateness.
 

In the rural areas, these technologies have some hope of successful adop

tion only if one implicates the local population. Often the leaders or the moro
 

progressive elements should be used to provide the social animation to the local
 

populations, explaining not only the need for the energy, but also pointing out
 

the advantages and even the disadvantages. In all cases the participation of
 

the local inhabitants is essential. They must be implicated from the very
 

beginning, in the planning of the facility, where it should be located in the
 

community, whom it will serve, and for what cost. A typical case study might
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be the installation of a solar distillation system we undertook in Haiti. A 

local church organization working with a remote, isolated village provided the 

]ieu and the necessary infrastructure. 

Through Haitian animateurs, both social and technical, the local population
 

wan inform(d of the proposed project -- which initially they could barely fathom 

teochnically. A Canadian welfare organization provided some funding which par

tily permitted our own participation. The rest was lots of hard work, effort, 

and much dedication. Now, six years later, the solar distillation plant still
 

jirovid,.s water -- apparently for up to 1,000 persons. A windmill pumps water 

into the naline water reservoirs. The local villagers have got a boost in life; 

they did something positive in 1969 which permitted them to capitalize on their 

other ventures and improve their productivity, whether it be in fishing, agri

culture, or whatever. 

The whole problem of the proper implementation of rural energy programs of 

this nature is fraught with potential difficulties. In one case, one experi

some measure of success; often even the best intentioned of programs goences 


astray and are partial or total failures. What we should concern ourselves
 

with is not just the program, but its total implementation and acceptability.
 

For it is this final proof of success towards which we must aim our efforts -

the acceptance by man of a truly appropriate technology. To be able to provide 

some direction enabling these populations to really help themselves, we must 

see problems their point of view. We must appreciate their situation and
 

desiqn our technologies not in how they affect us personally, professionally,
 

or nationally, but in how well we involve the local inhabitant in his auto

development. He must even do his cwn research in time, for who but the local
 

really understands the natural elements in his area. In S~n~gal, I recently
 

saw an excellent program called Enseignement Moyenne Pratique which actually
 

is putting this to practicel This pill might be a difficult one to swallow,
 

especially for the national and international academics so often thoroughly
 

divorced from the real problems while still producing magnificent scientific
 

treatises on the subject of rural development.
 

Implementation of Rural Energy Programs
 

Not all rural energy development schemas need be on a small scale. The
 

same principles and the same techniques touched upon previously need to be
 

considered in developing the supply/demand relationships for a larger area.
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Basically four factors should be taken into account:
 

(a) the people of the area 

(b) the resources available
 

(c) the technologies for energy exploitation
 

(d) the structures which function within a qiven area 

A truly appropriate technology results from a harmonious interplay betweon, 

these four basic factors.
 

If adequate fossil fuel resources exist, it does no good to introduce an
 
appropriate fuel energy technology into 
an area if the people cannot ass.imi {late 
or understand it, or if the structures of the society do not permit the prop r 
benefit from this investment. On the other hand, if the pvople are not aware
 
of all the technological options, 
 they may not even realize that they have ex
ploitable resources, even though the technolo',, exist.'; and the structures 
are
 
sound. This was clearly indicated in a recent trip last month that I to
made 

a li.vestock station at Dahra-Djoloff, in S6n6gal. 'T1hJs station is I , ]00 hoc
tares 
in area, with over 1,000 head of cattle on mainly steppe and scrub litid.
 

Underground water is available at 30 m.eters from rainfall 
sources and at ,0
 

meters from fossil water sources, following the drilling of 200-meter-deep| borf-,
 
holes. 
A 15 HP water pump powered by a diesel engine supplies water to the
 

complex through 6 km of pipelines to various watering locations. Considurable 
difficulties werc 
encountered in paying for and transporting the diesel fu(l
 

needed to operate the pump. The maintenance costs are excessive, as the loca

tion is quite remote from Dakar.
 

In assessing the water and power problems of this area, it was 
evident
 

that:
 

(a) The totality of the water supply and power demand facets of the sta

tion needed study.
 

(b) A dispersed system of water supply would have been better to avoid
 

having the cattle roam such long distances between watering areas. This would
 
have afforded a better management of grazing areas, as those adjacent to the
 

principal pump were obviously denuded.
 

There were a number of obvious solutions, quite unknown to the excellent
 

Senegalese veterinarians in charge of the station.
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(a) The wind, which was fairly constant during the dry season at 15 to 25
 

km/hour, could be used to pump smaller quantities of water.
 

(b) Thie fiolar-fpjwered pumps offered by SOFRETES-France, a number of which 

are also in operation in Sdn6gal and other Sahelian countries, could certainly 

providi) an adequate supply of water. There was no lack of ample solar radia

tion at all timen of the year, even during the rainy months, according to the 

ieteorrloqi cal records. 

(c) The most obvious energy source, never evern considered, was the mounds
 

of excrement produced daily by these animals. As the animals tend to leave
 

their droppings near the water holes, collection at least of a large fraction
 

doe nct seem to present a serious problem. There is no shortage of labour or 

trucks. The excrement could be gathered and placed in an anaerobic digester
 

for the production of methane gas. The methane could power an engine to run 

the pump, no doubt with less maintenance than the existing diesel engine. This 

technology is fairly well known. The residue from the digesters could be 

plowed back into ,the fields as fertilizer more easily assimilable by the plants.
 

Actually, at the moment, the bulk of the volatile components and the mois

ture are driven off immediately through the action of the intense desert sun
 

and the strong, dry winds. The excrements become hard and bricklike and re

quire thorough soaking before their breaking up and absorption by the soil.
 

As a result, fossil fuel energy is imported to this remote location when 

the cattle themselves produce a more than adequate fuel source. Surely we 

must learn to exploit local resources fully through a proper assessment of the 

situation. By studying the global problem, it might be possible to satisfy
 

energy needs from within and even possibly create a surplus.
 

Summary 

In conclusion, therefore, the implementation of rural energy programs must
 

necessarily:
 

(a)meet the real needs of the society;
 

(b)stem from exact knowledge of what the problems are within the society
 

through an adequate assessment of the area;
 

(c) implicate at all levels the local people; 
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(d) utilize systems which are truly appropriate for then, dovelopinq;
 

societies, both in the short term and in the lonq run. 

For, ultimately, it is not just the implementation of a proqram of n
erqy 
development that is important. 
 What we inust st'ivv for is the de,\,,opme I f 
man himself. We must be particularly careful that we do not implement energy 
programs based solely on our own experience. An advantage of our soitys 

its flexibility and open-mindedness to change. Unfortunately, 
in many poorer 
developing areas, once they are saddled with a syst:m, it is often difficult 
to re-effect a chanq,. The n-me ot the qame is to q;t. loal Iopt I t) help 
themselves and particularly to assist and influence their own techno logint s to
 
take an interest in the problems of their country cousins. 
 We must he partic
ularly vigilant, however, that what we 
offer as technoloqy and tIhe manne r of 

its introduction are equally appropriate. 

Finally, and this is so obvious that 
it n ed ,ot n.ctssarily he m,,,nt ioned, 

we must have the will to want to hlp develop the rural areas in Lhe ir own 

fashion. If this will and the ensuing effort and allocation of resources do 
not really exist, then talk of meaningful rural development, whether in the
 

field of energy or in other fields, will remain just that 
-- talk.
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l 

REPORT OF WORKING GHOUl' ON
 
ENERGY: APPROPRIATE TECHNiILOGI)ES FIR TIlE RURAL PO)OR
 

It is difficult to say that there was gonera Io, nseIstilt oil a'11 the lilsllolue 

that were considered. There were many diverqent points of view Ol the (1n0rt' 

topic. Following preliminary discussion on tilt! general noed to ci iess thl, 

energy problem in the rural areas, the whole quest ioil of what oonstitut.i dill 

appropriate technology was raised. There was by no means unanimity in thiti 

discussion of definition. Some members felt this implied decentril izatlol, as 

the rural poor are widely distributed geographic,4lly. Au att.mpt wa-s then 

made to define the limits of the rural areas to be considered in the discusisiion. 

The consensus was to look at the problem of energy for populations of under 

2,000 inhabitants normally living in towns and villayges. 

Within the boundary question, the question of scale arose and whether 

there were merits in going to larger-size energy instal lations in order to he n

fit from economies of scale. Again divergent opinions were exp ressed. Oi tit 

one hand, it was felt that inexpensive technology costing no imore than $15 pul: 

family or $500 per village should be used. Another viewpoint stressed that ono 

should graduate from rudimentary technology towards a higher level which would 

still be under local control. The whole question of the financial limitations; 

of the local populations was put into focus. It was pointed out that not all 

renewable energy technologies benefit from economies of scale. This depnds 

specifically on the type of technology dealt with. At this stage, they are all 

somewhat expensive, though it is obvious that some form of decentralization is 

inherent. Though the question was raised on several occasions that specific 

technologies be considered, these were never dealt with. 

It was pointed out that priority should be given to those energy projects
 

which would:
 

1. Generate power to increase productivities at the village level.
 

2. Give priority to alternative energy systems which would replace cur

rent energy use. that are causing serious and possibly irreparable damage to
 

the environment (such as the denuding of forests for use as cooking fuel and
 

subsequent effects on climatic conditions).
 

Much attention was paid to the whole question of the comnunication of
 

ideas. The relationship between energy needs and how they can be met with
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roupoct to available money and labor was mentioned. This was contrasted with
 

what technologles weor available and at what costs. It was pointed out that 

tho NAS survey of alternatLve energy sources did provide some information in 

this regard. 

Tho problom of communicating ideas with respect to appropriate energy tech

noloclion wan discutsed In relation to the sources of available information on 

the mannor in which thin information is disseminated to the village level. 

Thin would necesnitat, an international system for the communication of ideas 

tnmanntlnq from both developed and developing countries in appropriate energy 

technoqy. It must be borne in mind that one cannot divorce the village from 

.xintilng government structures so as to permit the free flow of information. 

One JOmitive suggestion was that a compendium of appropriate energy tech

nology, consisting of information gathered in the NAS report, be assembled. 

.It should include work by organizations like the Brace Institute and others in 

the devoloping world, and should not neglect the data resulting from rural de

volopu:nt programs as lonq ago as 50 to 100 years in developed countries such 

an the U. S. This should be made available to organizations in LDC's and else

where, though it was recognized that this would require adaptation to be ap

propriate in specific areas. 

Several specific suggestions were made for the consideration of AID. It
 

was suggested that AID:
 

1. Look at the capability and capacities of research institutes in LDC's
 

which might undertake investigation in appropriate energy technology and re

search and development.
 

2. Should intensify funding for research in appropriate energy technology
 

to be carried out in LDC's. 
 It was pointed out that funding of meaningful re

search programs related to realistic needs of the rural areas would contribute
 

to the reduction of the brain drain from LDC's.
 

3. Should give greater priority for funding the dissemination of infor

mation into the rural areas of LDC's in order to provide stimulus to these
 

programs.
 

4. Should identify the kinds of research which would benefit the rural
 

poor in these fields.
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5. Give consideration to the implementation of pI'ojcts kf a joitt nat ure 

with LDC's on appropriate energy technology. 

6. Should assist in local capability buildingi within th±o!;vcountriti:. 

7. Should encourage, through educational programs, orgpinizatitons which
 

turn out developmental engineers.
 

8. Should give priority to the consetvation of energy throuq;h improvwd 

energy effectiveness of different systems.
 

9. Should pay some attention to the requi rements of appropriatv o'nertly 

technology programs coming from local countries and relate them to qJivn ox

perience in this field. 

10. Give consideration to the needs for the couI)linq indiqenolu;of i iwti

tutions in local countries with U. S. organizations undertaking similar typt.,; 

of appropriate energy technology research programs. 

11. Continue to sponsor seminars for representatives of the I[DC'; oil ,ural 

development and place the emphasis on appropriate energy technology.
 

It was also recognized that AID should examine the role of govrnment in) 

providing appropriate energy technology for the rural areas with respect to 

financing and credit. It is important that the whole question of appropriate 

energy technology for rural areas be related to national development plan:i. 

The right type of organization at the local level w 'uld be needed to implement 

appropriate energy technology programs. 

Finally, Dr. Manuel Alba presented a scheme which summarized the whole
 

question of the assessment of energy supply-demand relationships in rural areas,
 

relating this to research financial implications and energy projects, programs,
 

and policies.
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FOOD: ROLE OF ENERGY IN PRVIDING FOOD 

Ernest T. Smerdon
 
Institute of Food and Agricultural Sciences
 

University of Florida
 
Gainesville, Florida, U.S.A.
 

I shall try to put the role of energy in providing food in perpctivo by 

briefly reviewing the importance of energy in achievinq production ine i,,,os 

in the United States. I do this not to suggest that the historicAl pattern ill 

the U. S. should be followed by LDC's, but rather to identify the direct rla

tionships that have existed between yield increase and increasi;es; in ue and 

energy -- namely fossil fuel.
 

When I speak of energy input into agriculture, I am referrinq only to thi
 

external energy input, direct and indirect. The energy input from the skun is
 

not included, since it is free and beyond our control.
 

Energy in Highly Technological Agriculture
 

Several comprehensive studies of energy input into U. S. aqricultii1,, have 

been made. Before we discuss specific figures, it is necessary to define Ju.st, 

what is meant when one speaks of agriculture. What portion of energy us( in 

the agribusiness chain should be included with agriculture? It)addition t) 

direct agricultural production, the indirect inputs such as energy in manuf,,c

turing farm equipment, fertilizers, and other production inputs may be incltded. 

Transportation of farm products, processing, trade and, finally, household 

energy used in food storage and preparation are all sometimes included in the 

energy budget charged against agriculture. A recent study by Eric Iirst at the 

Oak Ridge National Laboratory showed that the food-related energy requirements 

for personal consumption of food were broken down as shown in Table 1 (1). 

Hirst also showed that while the energy consumption in agriculture in

creased in the decade of the 60's, the fraction of the total national energy
 

budget devoted to food declined from 13 to 11.9 percent. Note from Table 1
 

that the proportion of the U. S. energy budget for production in 1970 amounts
 

to only 2.1 percent. Estimates from other sources indicate that the agricul

tural production sector consumes from 2 to 4 percent of the total U. S. energy
 

budget. All agricultural production, food processing, and transportation of
 

food requires only 6.3 percent of the U. S. national energy budget -- a rather
 

small percentage.
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3.9 

Table 1. 	Energy budget for the food cycle, including indirect and direct
 
energy uses.
 

Enerqy Use for Percent of Percent of
 
Food Cycle in Food Cycle Total U. S.
 

Sector Trillion Btu Energy Budget Energy Budget
 

Agricultural Production 1,093 17.9 2.1
 

Food Processing 2,006 32.8 


Tranuportation 170 2.8 0.3
 

Wholesale & Retail Trade 982 16.0 1.9
 

Household 	 Uses Related to 
Food 	 1,868 30.5 3.7
 

6,119 100.0 11.9
 

In a similar study, Steinhart and Steinhart report that the U. S. food
 

system accounts for 12.8 percent of the total energy use in the U. S. (2).
 

Again, indirect energy use for manufacturing of production inputs and machines
 

and also to transport, process, store, market, and even refrigerate and cook
 

food in the home are included.
 

It is important to look at the activities in farm production which are
 

the major users of energy. The best data are available for corn (3). Over
 

one-third of the energy required for corn production is for fertilizer, mostly
 

nitrogen. In fact, the energy for nitrogen fertilizer is the greatest single
 

energy requirement for corn production. Still, there is some evidence that
 

from an energy point of view, more nitrogen fertilizer might be effectively
 

applied (4). The point that cannot be overstressed is that fertilizer has
 

been a key to increases in agricultural productivity in the world. By no means
 

has fertilizer been the only factor, because improved varieties, improved pest
 

control, better wvater management, and other factors have all been important.
 

Still, increases in yields in this country have paralleled the increased use of
 

fertilizer. According to a recent report submitted by the Council for Agricul

tural Science and Technology, fertilizer now accounts for one-third to one-half
 

of U. S. agricultural production (5). Grogan and Everett have suggested that
 

external energy applications in the form of fuel, fertilizer, and chemicals
 

have accounted for 60 to 80 percent of the corn productivity increase since
 

1940 (6).
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It is clear to me that energy, like land and water, is an underlying ro

source crucial to worldwide food production.
 

Consider arid countries where irrigation is essential for high productiv

ity. If a crop required a total of 30 inches (760 Mm) of consumptive unt and 

the water was pumped from a depth of 100 feet (30 m), the energy requieI1tL 

would range from about 4 million up to 9 million kcal per hectare for th irri

gation alone, depending on the kind of irrigation system used (7). This is 

from 50 to 125 percent of the energy for all other inputs required for produc

tion. It illustrates that irrigated agriculture is a truly energy-intensive 

operation. Except for very high-valued crops, irrigation from deepwater sup

plies is likely not going to be economical -- unless of course energy is vuty 

cheap, a highly improbable situation.
 

Energy in Low-Technology Agriculture
 

Low-technology agriculture, such as in LDC'1, is much more efficient than
 

high-technology agriculture in terms of digestible food energy produced for
 

each calorie of external energy (usually fossil fuel) used. The LDC's use
 

lower inputs of mechanical and chemical energy into agriculture. Relatively
 

primitive food production systems yield about 16 calories of digestible food
 

energy for each calorie of energy from humans, animals, and fossil fuels (8).
 

The U. S. farmer produces from one to two calories of food energy for each
 

calorie of fossil fuel energy. However, the yield per hectare is vastly hiqher.
 

In fact, the more primitive agriculture is not sufficiently productive to feed
 

the present population, let alone contribute to a world food reserve.
 

External energy is essential for high yields. It is necessary even for
 

modest increases in production in the LDC's in the short term. The highest
 

potential payoff is in fertilizer, tillage, water pumping, and transport.
 

Energy for fertilizer manufacture, particularly nitrogen, must remain a criti

cal concern. However, machines to substitute for human labor or even animal
 

labor are not of major importance when labor is plentiful.
 

Energy for Food Processing
 

In the U. S., the food processing sector of the food cycle uses more
 

energy than any other sector (see Table 1). In fact, it uses nearly twice as
 

much as the production sector, even including all the indirect energy inputs
 

such as fertilizer. However, the highly technological and energy-intensive
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food processing industry in the U. S. could improve its energy efficiency mark

adly. The industry does provide nutritious and safe food with little loss in 

foods which are processed and, thereby, preserved. The industry has ample 

fltora,g space for foodstuffs, protecting them from pests and harmful organisms. 

If the often-quoted high figures concerning losses and wastage of food 

be'ween the producer and ultimate consumer in LDC's are correct, then a major 

effort in needed to provide safe storage and good methods of processing and 

pronervation. I have heard that in many LDC's in the tropics in excess of 25 

percent of the food grains produced is lost without reaching the human consumer. 

The fiqures are higher for vegetables. If these figures are true, then a major
 

effort needs to be mounted to prevent this loss. 

Moro emphasis needs to be given to food processing. And food processing 

requires external vnerrty sources in most cases. Still, there is potential for 

more use of solar dryers for various commodities, and this should be encouraged. 

Other low-energy-requiring preservation methods should be used as well. 

An example relates to double or triple cropping, which is often possible
 

in the tropics. Frequently, one crop may have to be harvested at a high mois

ture content and must be artificially dried. This usually requires an external
 

energy source.
 

The Future Potential from Research
 

How far can we go in increasing food production? The May 9, 1975, issue
 

of Science, which arrived on my desk day before yesterday, is totally devoted
 

to the food problem. It has a wealth of information, particularly related to
 

the world food situation, potential problems, and solutions. Each person
 

should study it carefully. It is clear that the potential for increased pro

duction is great (9), but there are also real risks (10). There will be some
 

breakthroughs by science that will help in the fight for more food production.
 

Some, such as a biological nitrogen fixotion breakthrougi in grasses, could
 

have impact on world food production almost beyond dreams (11). But there are
 

many problems to be solved, and a prudent strategy is not to count heavily on
 

such breakthroughs until more data are in.
 

A Strategy for Governmental Leaders in LDC's
 

As of the moment, I do not believe that we can increase produccion per 

hectare in LDC's without increasing the external energy input -- at least not 

-90



on a short-term basis. Therefore, I thilik it is essential that 'vrminta! 

leaders in LDC's take this fact into account in their plau nink; and poliL'ymakill, 

This is particularly true for the fertilizer anl other chemical productilon il

puts and for irrigation. AID should continue to ass ist in promot int low

technology packages for agricultural production in l11('s, but at the sam, time 

clearly make known the fact that agricultural production incrtIse; por hectarl, 

will require some increase in energy input to agriculture. This must be %on

sidered in planning the energy budget for each nation. 

A Remark on Net Energy Flow 

There is a school of thought which argues that we can do little, with tech

nology unless there is a massive flow of energy int.o the system, reqaidl,,ss of 

what the system might be.- The argument is that all significant increa.ses in 

agricultural production in the past in the developed world have been due to 

the subsidization of the system with external energy, usually fossil tue Is. 

These fuels are used to manufacture fertilizer, pesticides, and machint!:; anld 

even to support a society that could afford significint research proqrun:; in 

agriculture to develop such things as better crop varieties. I do not agree 

with all aspects of the above concept. Still, it has enough truth in it to
 

clearly show that low-energy technology packages which will increase production
 

are not easy to come by. 
 The fixation of nitrogen by certain organisms in the 

soils is a good example of what science can do to provide a resource through 

natural processes, as opposed to using external energy means.
 

l/ The leader of this school of thought is Dr. H. T. Odum, distinguished 
ecologist and author of the book, Environment, Power and Society, and the
 
forthcoming book, Energy: 
 Crisis to Steady State, to be published by McGraw-

Hill.
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REPORT OF WORKING GROUP
 
ON FOOD
 

The working group first reviewed the highlights of the position paper pre

pared by the group chairman. It was the consensus that certain energy inputs
 

had been essential to crop yield increases in developed countries and this
 

should be helpful in appraising certain energy-related factors in increasing
 

food production in LDC's. Fertilizer has been one key factor in productivity
 

increases in the developed countries, and it was judged of great importance in
 

possible production increases in LDC's. Proper irrigation in water-short areas
 

was also highlighted as an energy-intensive operation essential for good
 

production.
 

The group decided to look at the four sectors of production, post-harvest
 

handling and processing (dealing with losses), transportation and marketing,
 

and, finally, home use. We realized that this arbitrary division represented
 

a continuum from the producer to the ultimate consumer and not all the identi

fied problems would fall under the aegis of AID/OST. The problems are high

lighted by areas.
 

Production Problems
 

The whole production process has to be viewed as a system. It is essen

tial to .inderstand the host of inputs essential to high yields. These include
 

adequate plant nutrient supply (fertilizer), adequate water (often meaning ir

rigation), good seeds (meaning properly adapted crop varieties), adequate till

age, good pest control, efficient harvesting, and other factors. It was
 

recognized that the failure of any one input could cause the whole production
 

system to fail. The most energy-intensive of the above factors are fertilizer,
 

water (irrigation), and tillage.
 

Fertilizer does not have to come totally from commercial sources such as
 

chemical fertilizer. We suggest that all potential sources of plant nutrients,
 

including wastes, be explored. Particular attention should be given to the
 

anaerobic digestion of animal, human, and other organic wastes, with the di

gester gas being used for fuel and the residual material used as fertilizer.
 

Properly inoculated legumes providing biological nitrogen fixation should be
 

used in crop rotations. Legumes can provide high-protein food sources and con

serve soil fertility.
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Processing and Storage
 

Losses of food between production and ultimate consumption are judged to
 

be serious. There is a need for adapted technology providing inexpensive stor

age facilities using local materials for construction so that any surplus pro

duced over the farmers' own needs can be stored until proper time to market the
 

product for best profit. Cooperazives may be helpful. Also, proper institu

tions for low-cost credit to the farmers are essential. Above all, the loss of
 

food must be prevented -- it is an energy loss and a food loss.
 

Food processing must be increased to prevent spoilage and to make food
 

safer. Better low-cost packaging for foods is desirable. Solar dryers offer
 

promise, and we encourage their use. Solar refrigerators (coolers) are also
 

needed. Even food irradiation may have application. AID/OST should look at
 

the problems and opportunities for greater use of solar dryers for agricultural
 

crops and solar coolers.
 

Transportation and Marketing
 

The problem of high cost of transportation, or even the total lack of it,
 

was noted by several in the working group. The group supported the need for
 

inexpensive, energy-efficient transportation. A complete transportation tech

nology analysis, including roads, vehicles, ropeways, and all other energy

efficient transportation schemes, is needed. The transportation network of
 

every LDC must be analyzed as a system, but we recognize that good transporta

tion usually requires a high energy input.
 

In marketing, there is a need for cheap and energy-efficient packaging.
 

This could help reduce food losses.
 

Home Use
 

Cooking of food accounts for more external energy than producing the food.
 

Dr. Revelle suggested that in rural India cooking may amount to over one-fifth
 

of the energy used by each person. We strongly suggest that work by AID/OST is
 

needed on increasing efficiency of cooking stoves, as well as on solar cookers.
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EMPLOYMENT: INANIMATE ENERGY SOURCES - AN ASSET OR LIABILITY?
 

Ross W. Hammond
 
Chief
 

Industrial Development Division
 
Engineering Experiment Station
 

Georgia Institute of Technology
 
Atlanta, Georgia, U.S.A.
 

Employment generation in the rural areas of developing nations, despite
 

its new-found popularity, is not a sudden panacea for ailing economies. It is
 

a long, slow, difficult process, with relatively few successes to point to.
 

The existing or incipient energy shortage has not greatly hindered the
 

rural development process to date, probably because of the fact that rural sec

tors in developing countries have generally been energy-deprived areas. The
 

extension of energy sources to the rural areas of developing countries has been
 

fragmented, haphazard, and a low-priority activity in many countries.
 

Most of the 15 developing countries with which Georgia Tech is reasonably
 

familiar do not have well-developed energy infrastructures in rural areas. Of
 

these countries, South Korea has done a fair job of rural electrification de

spite a costly oil and gasoline situation. Nigeria, sixth largest oil producer,
 

has critical gasoline (petrol) shortages and an unreliable and overloaded rural
 

electrical system, created in part, as Professor Aluko can attest, by lack of
 

governmental planning and organization. The Philippines has a large-scale
 

rural electrification effort under way, but it affects only a few areas of the
 

7,000 islands in that country. In Venezuela, which has allocated a great deal
 

of effort to its energy infrastructure, I recall how very frequent were the
 

system outages in urban and rural areas.
 

In general, rural electrification schemes are not part of strong inter

connected systems, with resultant frequent power outages which require a multi

tude of standby and emergency motor-generator sets by industries which cannot
 

afford production shutdowns. These standby systems are costly to buy and to
 

run and increase the cost of doing business.
 

Indeed, the paucity of adequate, reliable electricity, regardless of the
 

energy source of that electricity (water, gas, oil, geothermal, solar, wind,
 

nuclear), is an important consideration in the labor/capital relationship, in

troducing a major bias toward labor-intensive activities in rural areas where
 

energy deficiencies are more pronounced.
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Moreover, it has sometimes been frustrating to developing countries to
 

plan and build rural energy systems, to find that load-building through indus

trialization does not automatically follow, and consequently, employment gen

eration does not occur. This was the case in the Philippines, where new efforts
 

had to be mounted to stimulate employment generation in rural electrification
 

areas through industrial development programs, primarily cooperatives of various
 

kinds.
 

In general, rural areas of developing countries were energy-deprived before
 

the energy crisis was generally recognized, and this factor has slowed rural
 

employment generation by making the rural scene less attractive to potential
 

residents, to industries, to retail trade establishments, and to other economic
 

sectors which generate jobs.
 

Should the energy crunch continue to denrive the rural areas of adequate
 

energy resources, intuitively one expects a retardation of balanced rural devel

opment which will continue to affect the rural way of life as well as employment
 

opportunities.
 

What, then, can be done relative to energy if balanced rural development is
 

to occur? Recognizing that generalized answers are difficult since situations
 

vary from country to country, what are the issues? Here are six issues, selected
 

from many, which may merit consideration.
 

1. To what extent should or can developing country governments focus on
 

rural development programs when, with limited national resources, this almost
 

certainly means reducing the effort to solve urban problems?
 

2. To what extent should governments allocate resources for rural energy
 

systems development?
 

3. What are the most appropriate systems for bringing energy to rural
 

areas?
 

4. Would easy access to energy in rural areas be counter-productive as
 

far as employment generation is concerned, in terms of changing the labor and
 

capital factors and relationships?
 

5. How can rural delivery systems for energy be best designed and im

plemented?
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Employment generation in the rural areas of developing nations, despite
 

It is
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a long, slow, difficult process, with relatively few successes to point to.
 

The existing or incipient energy shortage has not greatly hindered the
 

rural development process to date, probably because of the fact that rural sec

tors in developing countries have gene:ally been energy-deprived areas. The
 

extension of energy sources to the rural areas of developing countries has been
 

fragmented, haphazard, and a low-priority activity in many countries.
 

Most of the 15 developing countries with which Georgia Tech is reasonably
 

familiar do not have well-developed energy infrastructures in rural areas. Of
 

these countries, South Korea has done a fair job of rural electrification de

spite a costly oil and gasoline situation. Nigeria, sixth largest oil producer,
 

has critical gasoline (petrol) shortages and an unreliable and overloaded rural
 

electrical system, created in part, as Professor Aluko can attest, by lack of
 

governmental planning and organization. The Philippines has a large-scale
 

rural electrification effort under way, but it affects only a few areas of the
 

7,000 islands in that country. In Venezuela, which iias allocated a great deal
 

of effort to its energy infrastructure, I recall how very frequent were the
 

system outages in urban and rural areas.
 

In general, rural electrification schemes are not part of strong inter

connected systems, with resultant frequent power outages which require a multi

tude of standby and emergency motor-generator sets by industries which cannot
 

afford production shutdowns. These standby systems are costly to buy and to
 

run and increase the cost of doing business.
 

Indeed, the paucity of adequate, reliable electricity, regardless of the
 

energy source of that electricity (water, gas, oil, geothermal, solar, wind,
 

nuclear), is an important consideration in the labor/capital relationship, in

troducing a major bias toward labor-intensive activities in rural areas where
 

energy deficiencies are more pronounced.
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6. What should be the role of international development organizations in
 

rural energy systems promotion and how can this best be done, considering
 

limited resource endowments?
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REPORT OF WORKING GROUP
 
ON EMPLOYMENT/ENERGY
 

1. Agricultural and industrial development go hand in hand and should be
 

considered together.
 

2. Increased supplies of energy in rural areas are a good thing and should
 

lead to employment generation, increased agricultural production, and agro

industry processing. Larger energy iupplies will benefit both the small tradi

tional producer with limited markets and the modern industry with more extensive
 

markets.
 

3. The extension of energy systems to rural areas will not, by itself,
 

lead to development. Other programs are needed to achieve development objec

tives (a systems approach which considers all elements is essential).
 

4. There is a need for appropriate decentralized energy sources in local
 

areas as well as for larger energy systems.
 

5. There is a clear need for assessment of local energy problems. The
 

rural energy problem is large and complex, and more information is required,
 

based on a survey of selected location specific needs. There is a need to test
 

assumptions in the light of results of existing rural energy programs to deter

mine their validity.
 

6. AID should consider encouraging developing-country governments to focus
 

on rural energy programs and allocate resources to their development.
 

7. Community participation in development and design of energy systems
 

will insure acceptance and utilization of these systems. Rural people are
 

rational and can accept change where the benefits of change are made apparent
 

to them. Community participation in the extension of energy systems to rural
 

areas and the development of the systems are incentives to retain rural people
 

in their areas.
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Views on Enviromental Problems-in
 
East Africa
 

LEONARD BERRY and ROBERT W. KATESs 

Environment is the ambience that surrounds us. Environmental problems 
are those of men. posed to us by a variegated and variable world of nature. 
created by us through our interaction with the natural world, intensified for 
us by our growth in numbers, our desire to live together and our quest for 
technological ease and excellence. 

AN OVERVIEW 

Environmental problems are nowhere more important than in Africa, but 
they little resemble the- problems that served to initiate the 1972 United 
Nations Conference on the Human Environment. For in Africa, as in much 
of the developing world, and despite the inroads of technology, environmental 
problems for most men are those of the world of nature. In an era in which 
even the woes of mankind are bedecked in a certain glamour, it seems quaintly 
old-fashioned to remind our readers that the problems of Africa are still 
those of the rains that fail or wash the soil away, of the wildlife that destroys 
the harvest or of disease so endemic as to mock the very concept of being 
healthy. 

To illustrate this we have compiled Table 1, a listing of environmental 
problems focusing on the resources to which they are related. 

The perspective we adopt is that of professionals who are sympathetic
with the national aspirations of the East African peoples. We interpret these 
aspirations as including: (a) an attitude for development broader than a 
desire for economic growth and one that considers that the ways in which 
development takes place may be as important as the ends it serves; (b) an 
emphasis on the overwhelming majority of the people of East Africa who live 
in rural areas, while recognizing the particular problems of the urban sector 
and the inevitable increasing significance of these problems; and (c) a strong 
tradition of ties to the land that emphasize the pragmatic use of land for 
human betterment but with close affinity and respect for the natural world. 

Thus. the personal views that we espouse in this paper are our attempt 
to combine our best professional judgement with our perception of national 
aspirations. To this judgement, we bring a combined Eastern Africa experi
ence and knowledge encompassing work in the Sudan, Uganda, Kenya, 

*This paper was initially drafted by the authors when they served as Director and
Honorary Professor respectively of the Bureau of Resource Assessment and LandUse Planning, University of Dar es Salaam, Tanzania. Presently they are Professors 
of Geography, Graduate School of Geography, Clark University, Worcester,
Massachusetts 01610, U.S.A. 
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Tan7ania and Zambia. For each problem listed in the table, we have provided 
qualitative estimates of various parameters: the importance of the problem, 
change in its direction and intensity, concern with it, and man's potential to 
affect or alter the problem. 

In the table we suggest that the importance of a problem can be estimated 
as a function of the severity of its impact, the frequency of its recurrence and 
the extent to which the population is involved in effects of the problem. These 
estimates are crude bitt, nevertheless, revealing. One major problem. popula
tion growlh appears to be a moderately severe, increasingly widespread prob
lem, but in predomitanlly rural Eastern Africa, affects at most, but 5 per cent 
of the total population.' In contrast, endemic diseases such as chronic mal
nutrition, intestinal infections or malaria are severe, particularly to children, 
occur frequently, and the poptlation at risk is most of the area's inhabitants.-
Automobile accidents which average 50 times greater than American rates 
affect few, with a pernicious severity and selectivity of victims: mainly from 
the leaders, the educatcd and the skilled.' In further contrast, bird and insect 
damage, while widespread and frequent, is relatively light in the severity of 
individual losses.' 

The direction and rate of change in the intensity of the problem is shown 
symbolically in the table. Certain problems grow rapidly (10 to 15 per cent per 
annum), natural hazards are periodic and relatively stable, and some land use 
changes are slow, but steadily worsen. Somewhat surprisingly, we conclude 
that a technological ha/ard such as auto accident,,, may show little or no 
changL.. While the frequency and severity continue at a high rate, improve
ments in roads and vehicles offset the increase in traflic and vehicle ownership. 

Concern is expressed from several points of view. The form of concern 
external to Africa is rellected in both popular and scientific publications and 
this concern is often the highest as those who bother to write about African 
problems from a European or North American perspective are by definition5 

generally concerned. lor evidence of internal concern we draw heavily on 
governmental actions and pronouncements. In these, African nations, pressed 
by the exigencies of development problems, evidence concern publicly mainly 
over the dramatic effects of nature or the growing edges of modern life which 
often personally involve the policy-maker. 

In our evaluation we share the vision or myopia of official Africa in 
devaluing many world-view problems in the light of more pressing needs. At 

I 1. D. Thomas and C. J. Thomas. "Comparative Population Data for the Divisions 
of Tanzania", BRALUP Rcsearch Notes No. 10 (University of Dar cs Salaam, 
1971). 

2 I1. Page, "lic:ith Scr'ices and the Incidence of Disease". in 7'anzania in Maps,
edited by L. Bterry t.niversity of I-ondon Press. 1970). p. 118. 

3 Local newspapers in Kampala, Nairobi and Dai cs Salaam, almost monthly report
the death or severe injur, of senior governnient personnel in car accidents. 

4 A. C. Mascarenhas. ieisonal conlmunicalion: also stc note 34 
5 We also have as 'tilahle one of tie few studies existing in East Africa of farmer 

perception of v\aioi% enS ronmental crop ha/alds, a conipatative evalualion by
219 Sukumaland farmers of 13 potential crop hazards. See L. Berry et al.. "Pilot 
studies in Ilunan Adiustment to Agicultural Drought in Tanzania", BRALUP 
Rcsearch Paper No. 13 (University of Dar c Salaam, 1971). 
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the same time our own experiences and those of colleagues lead us to serious 
concern with the soil erosion problem, but concern more related to over
grazing than erosion from cultivation of steep slopes." Our preoccupation 
with rural development is manifest in a high concern for more co-ordinated 
rural land use. Such a concern arises from our applied research, where we 
have found failure to achieve expected benefit from water supply and/or 
irrigation schemes because they were designed and built as alien intrusions 
on existing land use with no attention to soils, farmer interests, or markets.' 
But we would disagree with the emphasis on urban land use that so frequently 
embodies physical planning in the European sense, which in Africa leads to 
urban districts segregated by class or colour, with workers often isolated from 
their places of work, and all manner of bidonvilles tolerated -f mostly out of 
sight to all but their inhabitants. 

On the wildlife issue, international concern is often expressed about the 
need for preservation of wildlife ecosystems, coming often from countries 
which have destroyed huch of their own wildlife." While recognizing the 
global need we also recognize that the world as a whole should take on the 
cost of this exercise. We would rate the preservation of wildlife as a national 
objective fairly low in priority unless means can be found of benefiting local 
people much more than at present. 

Finally, some problems attract our interest not because of their urgency 
but because of the relative ease by which they can be changed. Thus urban 
land use may be more easily controlled than rural land use, or agricultural 
chemicals regulated far more easily than ubiquitous bird or insect pests. Con
versely our reading of the work of BradleyO or Kreysler'" makes us pessi
mistic on the prospect of radical reduction in endemic and water related 
diseases. 

The table serves to set in overview what we think are the more distinctive 
Eastern African environmental problems, but it oversimplifies them as well. 
Indeed its tabular classification does an injustice to the major theme of this 
paper: that environmental problems are in a major way the result of inter
action of man and the natural world. Each major ecological zone has its 
particular set of problems and in the area studied we pick out the desert, 
the semi-arid lands, the wet and dry savannah and the tropical highlands as 
having distinctive sub-sets of important man-land problems. To these we add 

6 	 R. Wilson, forthcoming publication. The Soils o/ Tanzania (FAO, Rome). 
A. 	Kasseba and L. Berry, eds., Land Use in Tanzania. Proc. Conference, OUP. 
(in Press).

7 	 L. Berry and R. W. Kates, "Planned Irrigated Settlement: A study of four villages 
in Dodoma and Singida Regions Tanzania", BRALUP Research Paper No. 110 
(University of Dares Salaam, 1970).

8 	 Considerable international pressure has been brought to bear on East African 
governments when quite small decisions on land use changes affecting game parks 
have been announced. The general East African record on preservation of game 
ecosystems and development of game parks is good. 

9 D. Bradley, in G. F. While. D. J. Bradley and A. U. While. "Drawers of Water; 
Domestic Water Use in East Africa" (Draft).

10 	 J. Kreysler, "Uhuru na Mail: tlealth, Water Supply and Self-Reliance in Mayo
Village", BRALUP Research Paper No. 3 (University of Dar es Salaam, 1968). 
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Table 	1-40G ?ARAMETERS OF RESOURUS AND RZLATED ENVIRONMTAL PROBLDO LN EASr AFRICA 

Importance ,Potential to 
Resources and Related Environmental Rate of Affect or Concern 

Problems Severity Frequency Population Change Alter the External Intcrnal Author 0 
_____ 1_____at Risk Problem 

Human Resources 
Population Growth:
 
Urban Congestion + + + +++ ++ ++
 
Rural Involution - + t ++ + + ++
 

Quasi-NaturalHazard:" 
Drought +++ ++ ++ ' + ++ +"+ ++
 
flood + + + + 4-*"+ - ++ +"
 
Endemic Disease + + ++++ +++-. + +++ + +
 
Fire + - - + - - - 0
 

Technical Hazards:
Auto and Related Transport ++. - -	 + +++ " + ++ 
Industrial Accidents + - + - - -

Occupational Diseases .... .. .. 
Land Resources: 

+ +--++ + ++Soil Erosion From CultiateddL-	 -+ + 
0 	 RangcI.nd Deterioration ++ ++ -' - -i-++ + + ." 

Forest Destruction - - - - + +++ + -
Unplanned Urban Land Use - + - ++ +++++ + 
Uncoordinated Rural Land Use - + + + -+ . . 

Water Resources: 
Industrial - -+ - + + + + 
Sewage and Human Waste + + + -- - + + + 
Water Related Diseases ++ ++ .-. -. +++ + + 

Air: 
Pollution 	 - --. + + + + 

Other Risks: 
Conservation of Wildlife + - - --- + + +
 
Marine Pollution - - - -- + ++ + +
 
Agricultural Chemicals - - - -- ++ +++ + +
 
Biological Crop Hazards
 
Birds. Insects, Vermin - ++ +- - + .-. +.+
 
Wildlife and Livestock + - ' - + ++ + 
Micro-parasites + + + ++ 4-. + ++ + + 

Key 	 Not Significant- Moderate ++ Very High "+++ Increasing-* Decreasing*-
Low + High + + + Rapidl' Increasing t Stable -- I Rapidly Decreasing 4' 
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two distinctive urban environments; the concrete, European-type colonial city
and the traditional African urban complex. 

The zoned complexity is matched by dynamic changes partly induced by
population-based growth and partly by the disruptive impact of development 
inputs. Recent studies of population pressure, soil erosion, natural hazards, 
water development E..i international trade illuminate these changes, con. 
founding some conventional expectations while confirming others. 

A ZONAL VIEW 

The TraditionalCity 

The traditional city in Africa is difficult to define; it may be epitomized by 
Omdurman or Ibadan or by the fringes of many modern African cities like 
Nairobi or Dar es Salaam. Among its characteristics are: closely spaced
single, rarely double, storied buildings, largely of traditional materials, using 
traditional kinds of services for the large part; the Arab suk or the African 
market place as the focus of retail activity, small workshops and trading 
firms as the industrial backing and standpipes and latrines as the major water 
and drainage services." 

These cities fulfil many functions very well. Their very lack of services 
means that they absorb a less disproportionate amount of the nation's wealth 
than the Western modem city; the intermixture of small industry and dwelling 
cuts down the needs for transport and inter-city communicatiuo nay be a 
limited problem. However, rapid growth brings a whole set of environmental 
and social hazards unless accompanied by a thoughtful adjustment of living 
styles to the new scale. 

Even in the tropics fuel is a major requirement and most traditional cities 
use charcoal as the cheapest cooking fuel. A city of 20,000 to 30,000 may in 
the right ecological setting obtain enough charcoal for its daily purposes from 
the surrounding areas without endangering the habitat; 250,000 or over 
1,000,000 people present a new hazard to environment in most ecological 
zones. It is difficult to compute the total needs but whatever the detailed 
figures the results are evident. The almost complete deforestation of the Nile 
Valley from Khartoum to Malakal well documented from historical records, 
the totally bare zone around Omdurman and the growing range reached b,' 
charcoal buyers around Dar es Salaam, all highlight the ecological effects of 
urban growth. 2 In the same way the mixture of animals and agriculture 
within the traditional city is a rational adaptation of rural life. But when the 
city is large, grazing for goats and space for agriculture disappears leaving a 
nutritional gap to be filled. 

11 See R. J.Horvath, "Von Thilnen's Isolated State and the area around Addis Ababa,Ethiopia", Association o/American Geographers, Vol. 59, No. 2 (1969), p. 301,for a discussion of the role of forests in an African city.
12 J. H. G.Lebon, "Land Use in Sudan", World Land Use Survey, Regional Memoir 

4(1965). 
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In many ways the traditional city may be important for Africa in the future, 
one important function bcin, the prcscrvation of many elements of local 
life within an urban sctlig. But in order for it to fulfil its functions, a careful 
look needs to be taken at the problems of growth. The dangers are of major
economic, ecological and social deterioration. How can we have single story
homes with plots lor cultivation and yet prevent impossible strains on the 
transport and service nctwork?" IHow can fuel needs be met cheaply without 
ecological danger? And as the city presses even closer together the disposal
of waste and sewage becomes a more presn:ing problem: can it be solved 
cheaply and wiscly?" 

The Modern City 

The modem city in Africa began as al administrative structure-typically
with well separated (s''!r.amIed) areas-the administration block and the 
widely spaced suburban-tylpe dwcllings, the local town, etc. Later, planned 
additions learning E"uropean lessons provided industrial areas and the varying
grades of residemial areas. This city now shows the splendour and misery of 
its European comterpart, tofether with. for most of the poorer sections of 
the community the prohlems of poverty and lack of public facilities. The 
journey to work on foot or ilinfrequent and overcrowded buses adds greatly 
to the working day. Improved services exist but are strong-ly differentiated; 
the urban poor of Nairobi pay as much as $1.23 per ,ubic metre for water 
compared to SO.10 per cubic metre for the rich, without the convenience of 
taps." A recent urban plan for Dar es Salaam, forecisting a modest, con
strained growth rate of 6 per cent per annum, would, nevertheless, absorb a 
high percentage of the local development funds of the countr) in order to 
carry out the recommended "needed" projects." Planning the Fu:ropran way
is in our view not the answer. Rather than repeat the errors of current urban 
development, should not the aim for a planned city be one which will have 
a good public transport system in a comparatively classless society; that has 
integrated district, integrated in function as well as in race and income, so 
that communication problems are reduced but with industry well controlled 
in its environmental ciTects? 

The Desert 

Of all ecological zones perhaps only the scmi-desert can be more affected 
by man than the desert and of all ecological zones the desert is perhaps the 
most apt to spring surprises. Deserts in Africa are usually so because of lack 

13 The document "Arusha N:stcr Plan Tanzania" contains a discussion of these 
probleni% (Tan~anian (o'wrnment. 1911)

14 Sonic interesting po, thilities of cheap sclf-igniting waste disposal units arc cur
rently under experiment by Swedish scientists. 

15 G. F. White, D. J. lradiy ;nd A. U. \\'h;tc."Drawers of Water, Domestic Water 
ie in East Africa" (Draft)

16 Dar es Salaam Master Plan. 
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of water and one of man's dreams has been of "making the desert bloom". 
The recipe seemed to be "add water for instant success". One ambitious 
attempt at desert transformation has been in the Aswan High Dam, the 
formation of Lake Nasser and the vast consequent increase in the irrigable 
land and electric power supply of Egypt. It is too early to trace the full costs 
and benefits of this achievement but the project is beginning to reveal once 
more the hazards of such large modifications of any environment.' Despite 
the popular statements to the contrary, sonic anticipation had been made of 
problems such as the loss of natural fertilizer from the Nile silt in the irriga
tion waters, the problems of silting and evaporation in the reservoirs, the 
effects on fisheries off the delta, the erosion of the delta shoreline and increased 
erosion downstream of the dam. But these were not thought through and 
the needed research undertaken and their extent will only be apparent in the 
future. The greatest hazard from competitive plant and animal life may yet 
be to come. Provide water in a hot desert environment and 2oological con
ditions are perfect for th' rapid multiplication of a host of plants and animals. 
The development of whole new ecosystems may appear catastrophic, with 
rapidly multiplying plant and animal life. The intrusion of the water hyacinth 
into the Nile south of Khartoum in the fifties was one such major event. 
Lake Nasser is very vulnerable to such events. The modification of environ
ment has also had wide ranging social effects. Some of these like the evacua
tion of Nubians from the area were foreseen and to some extent planned. 
Less clear are the effects on the south Fgyptian peasant. How has he reacted 
to the new siltless waters? How is fertilizer distributed to replace the silt? 
We do not have data to follow up these questions, but it seems clear that the 
social and political ramifications, good and bad, will continue to unfold for 
some time to conic. 

The Dry Savannah 

Most of Africa is semi-arid, and dry seasonal vegetation covers perhaps 
40 per cent of the continent. Past fluctuations of climates have meant that 
this zone has at various times been both drier and wetter than it is at present. 
For this reason its soils have been formed at least in part in different climates 
and are vulnerable. 

A wide zone exists south of the Sahara which contains large areas of loosely 
compacted sandy soils and the North Central Sudan may be typical. In this 
area where present cultivation is hampered by the irregular and uncertain 

17 The degree to which the Sand El Aali (Aswan High Ian) is cited as a prime
example of environmental problems appears almost inversely related to the litera
ture available on the actual environmental effects. For the problem of evaluating 
cots and benefits see C. S Russell and H. A. Landsberg, "International Environ
mental Problems-A Taxonomy", Science, 172, pp. 1309-1310. 
See also, C: S. George, "The Role of the Saad El Aali (Asw.an High Dam) in 
the Fisheries of the Southeastern Mediterranean". in The Careless Technology;
Ecology and International Dlevelopmrent, M. T. Fravar and J. M. Milton (eds.)
(New York: The Natural History Press, 1971). 
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rainfall, grazing has traditionally been the means of livelihood. Cattle, goats 
and camels are the main source of income. Growth wnd development have 
produced a stcady rise in Ihc stock nuinbers and major govcr'lmcnt and 
private programmes for provision of water points have been in operation
for 25 years. The Dixey/Aubert FAO team in 1959 emphasized the scale 

13 of the resulting problem-a major deterioration of a whole ecological zone.
Thus, in this zone, provision of waler must he linked with its uscs. Water for 
irrigation and gardens and watcr for human consumption may be encouraged
but water for stock must he mainly related to the potentiality of environment 
and coupled with central land use planning. 

Environmental problems here relate to the whole planning of rural land 
use and the futtre economy of the area. Gra,"ing is an effcctive use of this 
zone but if future t'eneratiois are also to use it, major national and possibly 
international steps, including the setling up of proper standards of land use, 
optimum stocking rates and lot,,-terni education and oganization on environ
mcntal problems, will need to be tal:en. 

;Yet Savannah 

Much of East Africa falls into the wet Savannah climo-vegetational zone. 
It is the zone of seasonal drou1ght but good vegetation cover, of small
holder agriculture with maize and millet the staples. Here problems of 
growth and chan1e tend gvcerally to be less traumatic than elsewhere but 
have grave potential for the fut'ire. Peasant cultivation in many areas has 
not been such as to make for any major deterioration, overgrazing is locally a 
problem but land prc.,,ire isnot yet high." IEnvironmental problems are 
related to Ihe natural envirotnmcnt, with birds and other pests,"O including 
tsetse and wild game figuring hiph. A major need is to match people and 
crops to markets and land capability so as to increase rutal incomes. 

Highlands 

Tropical uplands with their unique range of temperature and insolation 
conditions and their generally adequate rainfall make attractive and pro
ductive environments. They have been preferentially sought out by the East 
African peoples and some of the densest populations occur on the uplands 
of Kenya, Uganda and 'Tanzania. Also, some of the most intensive land use 
systems have developed in these areas often accompanied by well organized 
water control and use. But such systems have been confronted with problems 

18 For detailed in,veti- tion of the area and the problems see Do.viades, Associates 
1963-1966, and UiN Spcciitl Fund, Land and Waer Use Survey in Kordofan
Province of tihe epublic ol the Sudan, 60 Rcpoits and Final Report 1966. 
J.11. G. Lebon, "The land and W'ter IIse Survey of North Central Kordofan 
(1961-66)", Gcog. Journal, Vol. 134 (196S), pp. 546-549. 

19 1. D. Thomas and C. J. Thtmas, 1971, op. cit. 
20 A. C. Mascarenhas, in S. Ornndc (ed.), Essays in Honour of Professor Baker 

(Oxford: OUP, 1970). 
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of steady population growth and low rates of increase of prices and yields 
in the cash crops. Population growth and resultant land pressure may in some 
areas be endangering the whole viability of these favoured ecological niches. 1 

Yet few data are available on this process and its -ffects. The studies by 
Thomas" (Uluguru and Pares) provide some beginning to the co-ordinated 
study of the land use and population in mountain areas, and work by Datoo" 
underway looks at the whole response, or lack of response to traditional 
systems under steady pressure through changing population parameters. The 
thesis of Boscrup" that the steady pressure serves to stimulate re-adjustment 
strikes us as an optimistic view of a serious problem. To avoid rural involution, 
new and much more productive combinations of resource use will have to 
be found in these areas. 

AN 	 HMS'rITC VIEW 

Soil Erosion: A Chronic Environmental Problem 

Soil in any part of the world is a vulnerable resource, in the tropics with 
high rainfall intensities, particularly so. Since the 1920s the misuse of the 
land has concerned the governments in East Africa. Such fears were 
based on concrete evidence in some areas but in others on imported ideas 
of what was good and not good agricultural practice. 

A number of schemes in Tanzania were initiated in the 40s and 50s mostly 
to deal with conservation problems in the mountain areas, but some others 
in lowland and plateau areas. They all raised peasant resistance, were poorly 
thought out, in some cases did not improve the agricultural conditions and 
were in the final analysis failures." As some of the land conservation schemes 
were firmly associated with colonial government and with some of the more 
repressive aspects of their agricultural policy it i'; not surprising that such 
ideas dropped out of general discussion after independence. 

Recently in East Africa a number of studies of mountain areas, by 

21 	 S. H. Ominde, Land and Population Movements in Kenya (London: Heinemann, 
1968).
R. S. Ondingo, "Land Settlement in the Kenya Highlands" in Education, Employ
ment and Rural Development (Nairobi: East African Publishing House, 1967). 
J. N. S. Carey, "The Decolonization of the 'White Highlands' of Kenya", Geog.
Journal, 131 (1965), pp. 186-207. 

22 	 1. D. Thomas, "Some Notes on Population and L.and Use in the North Pare 
Mountains", BRALUP Research Notes No. 9 (University of Dar es Salaam, 1970). 

23 B. Datoo, personal communication. 
24 F. Boserup, The Conditions ot Agricultural Growth, the Economics ot Agricul

turd Change Under Population Pressure (Chicago: Aldine, 1966).
25 Somewhat to our surprise we found that soil erosion became a serious concern 

in Eat Africa before it was a worldwide issue. (G. Gillman's personal papers, 
Tanzania National Archives.)

26 	 L R. Cliffe, "Nationalism and the Reaction to Forced, Agricultural Chuge in 
Tanganyika During the Colonial Period", Taamuli, Vol. I, No. 1 (July, 1970), 

S3-1. 
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EAAFRO2 ' and later by co-operation between Uppsala, University and the 
University of Dar es Salaam" point to the conclusion that deforestation and 
even cultivation of steep mountain slopes in the tropics on particular kinds 
of Soils is less ha7ardous than was formerly supposed though dangers exist 
in terms of bare ground and in some localities. Continuous cropping on steep 
slopes in the Ulugurus has certainly been practiced through the last 50 years 
without catastrophic changes in yields. 

Equally there is growing evidence of the soil erosion problem on a variety 
of soils in East Africa, particularly those under grazing. In grazing areas 
the sc-ial value of cattle is often weighed in numbers, large numbers are 
also thought of as good drought insurance. With improved veterinary facili
ties and water supplies, grazing and the availability of palatable grasses 
become the constraints on stock numbers.2 With grazing land not controlled1 

by 	 rigid land tenure provisions overgrazing is all too high a probability. 
Murray-Rustu", in a detailed study of one catchmcnt in Arusha region 
Tanzania, traces the effects of improved water supplies through an increase 
in stock, in stock movement. a major increase in soil erosion. and a 55 per 
cent infilling of the reservoir, all in a decade. If one accepts the high economic 
potential of Africa's grazing areas sach processes bode ill for the economic 
and environmental future of these areas. 

The Introduction of Vater: An Acute Environmenta/ Problem 

Most environments in Africa are water deficient, at least for part of the year 
and deficiency in waler provides tile main barrier to a wide variet, of biotic 
developments when sunshine, suitable temperatures and suitable soils are often 
available. 'ater control constitutes an interference in the hydrological cycles, 
makes major modilications in the soil biotic cycle, and drastically alters 
inputs into the local ecosystems. All of these systems interact with each 
other and react on man in several ways. Thus we can regard water control 
as being, in most cases, an acute disruptive change in the environment often 
for the real benefit of man but just as often accompanied by a poorly under
stood, long chain of sequential events sometimes harmful both to man and 
the cnvironment.3 

27 	 L. Berry and J. Townshcnd, "Soil Erosion in Tanzania". in preparation for Geoga
fiska Annalr (Special Publ. on Tanzania, 197D. it. C. Pereira et al., EiLvt African 
Agriculture and Forstry Journal 01962), special isue. Alst, M. Dagg and J. R. 
llackie, Bulletin of flit, I. .S.I., Annee No 4 (1%51. pp. (13-75. 

28 	 A. Rapp and L. Berry, "Soil Erosion and Sedimenlation Studies in Tanzania", in 
I'rorceding's of Conerrcnce on Land Use (Dar es Salaam: Tanzanian Publishing 
House, 1971).

29 	 M. N. Harrison, "Report on a grazing survey of the Sudan Khartoum", niimeo. 
(1955).
J. R. Pcberdy, "Raneland", in W. T. W. Morgan, East Africa, its Peoples and 
its Resources (Osford: (ford Unix'crsity Press. 196)). 

30 H. Murray-Rust. -Soil Lrosion in Kisongo Catchment Area. Anisha", BRALUP 
Research Paper No. 15 itnisersity of Dar es Salaam. 1971). 

31 For a detailed explanation of the complexity of events, see the report of the 
Working Group on Man-Made l.ak s of the Special Conmitcc on Problems of 
the Environment, of the International Council of Scientific Unions, Alan-Made 
Lakes as Modified Ecosystem.s (in Press). 
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We have studied a small irrigation scheme at Mangoni in Tanzania" where 
the construction of a small dam to regulate flow resulted in there being 
permanent water in the stream below the dam. Game which used to travel 
elsewhere for water in the dry season, flocked to the area and elephant and 
wild pig particularly were a major disruption to the scheme and its crops. 

On larger irrigation schemes, including the largest in Africa in the Sudan 
Gezira, the irrigation water brings with it the bilharzia snail which is a 
constant scourge to the people of the Gezira, lowering their will to work and 
their resistance to other diseases and creating major social problems.' 

Drought: A Periodic Environmental Problem 

Current research now permits us for the first time to broadly, albeit crudely, 
sketch the extent and effect of drought hazard.34 For example, six times 
in the past thirty-two years over half of the population of Tanzania was 
affected by a major shortage of rainfall. I hose major events, occurring on 
average once in five years, affect national income by about 4 per cent and 
require a commensurate effort from the labour of smallholders, generate 
migration movements that increase urban problems, accelerate existing mal
nutrition, and create widespread, if unmeasurable psychic stress. As govern
ments strain to cope with the hazard and accept increasing responsibility for 
coping with it. large amounts are expended for famine relief and development 
effort is sidetracked into what is at best a maintenance effort. The assump
tion of such responsibility by national governments and their increasing 
capability to do so has led to a genuine reduction over time in the more 
terrifying impacts of drought-death and disease from famine. But in line with 
observations from many other parts of the world, commercialization of 
agriculture, regional specialization, centralized marketing, and an urban 
demand independent of production have increased the economic effects of 
drought losses and the resultant loss of development effort. Thus, a recent 
drought occurrence in Tanzania, a minor one by its climatological extent, 
required the import of 43,000 tons of food grains in contrast with minimal 
imports in the more serious drought year of 1965. The perspective for the 
future is also depressing as the Uhuru decade for Tanzania appears by con
trast with previous eras more favoured climatically than that experienced in 
the past or to be experienced hi the future. 

32 L. Berry and R. W. Kates, 1970, op. cit.
 
33 W. A. Hance, African Economic Development (New York: Praeger, 1967).


A. T. Sharaf, "The Sudan", in S. P. Chatnerjee, Developing Countries of the World 
(Calcutta, 1968).

34 	 A major manifestation of drought is food shortage and famine. This is now docu
mented in Berry et at., op. cit.; C. Brooke, "The Herilage of Famine in Central 
Tanzania", Tanzania Notes and Records No. 67 (1967), pp. 15-22; C. Brooke, "Types
of Food Shortage in Taniania", Geographical Review, Vol. 57 (1967). pp. 333-357;
A. Mascarenhas, "Aspects of Food Shortages in Tanganyika (1925-46), Geol. 
Dept., University College. Dar es Salaam, Research Paper No. 3 (1966), mimeo, 
M. Patton, "Dodoma Region 1929-1959, A history of famine", BRALUP Research 
Report No. 44 (University of Dar es Salaam, 1971). More recent work is described 
in R. W. Kates and B. Wisner, "The Impact of Agricultural Drought in Tanzania 
and Kenya" (in preparation). 
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More can be done at tie level of farm management to reduce drought 
planting at optimal timcs, using short season maize varietiesvulnerability: 

and millet for drought prone areas. and improved local marketing and storage 

policies. Adoption of these depend in part on general imiprovemcnt in agri. 

cultural practice, on utilizing: potential in co-operative activity, on develop
ment of improved varieties and ncthods, and on complex environmental 
change. For example, tile adoption of drought sensitive maize in preference 

to drought resistant millet has conie about in part, because bird depredations, 
greater in millet, have increased with the concentration of crops and the loss 

of bird chasers as more small Lhildren attend school. But the historic way of 

coping with food shortages has been to spread the risk and share between 
places of shortage and placcs of plenty. In tribal Africa the family and tribe 
served this purpose. Increa-,inly national government takes on the task. But 

the rising costs suggest that both national and regional planning are required 
for periodic variation in rainfall. 

Pollution: An Exogenous Environmental Problem 

The response of developing countries to the environmental problems of 
developed countries ranges from hostility to at best, mild sympathy. Con
siderable fear has been expressed that the environmental preoccupations of 
developed comrtries will detratt from the already meagre interest and develop
ment aid av,4ilable;'" that environmental standards based on developed nation 
standards will be imposed on devcloping countries already burdened by in
appropria-,e technology transfers and forced purchases of tied aid; that 
environmnental standards will he used to further reducc imports from develop
ing countries; 0 and that overall, environment is just one of the growing list 
of issues which the rich countries of tle world use to evade the true crisis 
of mankind, the great global inequalities of rich and poor. Hamilton Shirley 
Amerasinghe, Ambassador of Cc~lon to the UN, gave recent voice to these 
and similar views." 

The 	government of developing countries, their economists, and planners must 

not 	 and will not allow themselves to be distracted from the imperatives of 

economic development and growth by the illusory dream of an atmosphere free 

from smoke or a landscape innocent of chinmey stacks. We niut not, generally 
speaking, allow our concern for the environment to develop into a hystenia. 

That these fears are well based can be readily understood by East Africans 
long accustomed to internatioal concern with its wildlife resource, at times 
bordering on hysteria, and deeply revealing of values that seenied to express 

Lands taking first small steps to preserve environment",35 	 See, for example. "African 
New York To,'s, De.cember 2,. 1971, p. 2. 
Also, discussion% at preparalory conference for UN Conference on die Environ
ment 1972 tat Addis Abaha, September, 1t41). 

36 C. S. Russell and I1. It. Landbeig. "International Environmental Problems-A' 
Taxonomy', Science (June, 1971), pp. 1307-1314. 

37 	 Quoted in M. T. Farvar el al., "The Pollution of Asia", Environment, 13 (Octo
ber, 1971), p. 10. 
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greater concern over poaching than the malnutrition of children.". But certain 
aspects of the environmental crisis might be used to further the needs of 
developing countries. Some African nations might choose to become "pollution 
havens". In the words of Amerasinghe: 

All developing countries are aware of the risks, but they would be quite pre
pared to aci;tp, from the developed countries even 100 per cent of their gross 
national pollution RCthereby they could diversify their economies through 
industrialization. 

Fortunately such rhetorical choices may not be necessary. Rather, in develop
ing regions where the present levels of pollution are already low. with 
careful locational and technological planning, natural processes of air, water 
and soil can be used to dispose of residual waste with minimal environmental 
disruption. This potential comparative advantage may shift the balance of 
locational decision as to where to process primary materials that serve as the 
major exports of so many developing countries. 39 

Another key production decision may shift to the favour of developing 
countries. Synthetic manufacturers are major polluters. Commoner recently 
contrasted the disruptive qualities of synthetic fabric production compared to 
the virtues of natural production of cotton: 

Nylon, for example, is produced in a series of from six to ten chemical reactions
° ranging from 2O6) F. to 700* F. This means a considerable combustion of fuel 

-and resulting air pollution. In addition, such chemical reaction may release 
waste chemicals into the air or water, again polluting. One environmental input 
not included in the natural production of fibre.. . (and) because the synthetic 
fibre is man-made it cannot be disposed of without putting a stress on the 
environment.. , or polyesterevery bit of synthetic fibre that has been produced 
on the earth is destroyed by burning--and thereby pollutes the air-or accu
mulates as rubbish." 

It makes good ecological sense to buy East African cotton and sisal. 
Finally, the more radical environmentalists in developing countries have 

raised substantial issues as to the rapacious nature of a system, prmdominantly 
capitalist, that involves employment in the U.S.A., for example, of 40 to 50 per 
cent of the world's natural resources for the direct consumption of about 
6 per cent of its people. Depending on overviews of the finite nature of the 
resource base, the problem is more or less serious. But it helps little to note 
as some have done, that African and other developing countries vie with 
each other for such exports. Clearly, the international terms of trade for 
primary production makes a mockery of the notion of comparative advantage 
unless it means that poor countries will have the comparative advantage of 
remaining poor." By focusing on the true social costs of production in both 
developed and developing countries, the environmental crisis can be made to 

38 See note 9 and New York Times, op. cit. (note 35) on both these points.
39 See Russell and Landsberg, op. cit.. for a discussion on trade, aid and environment 
40 B. Commoner, "The Closing Circle", Nature, Alan and Technology (New York: 

Knapf, 1971) 
41 J. F. Rweycmamu, "International Trade and the Developing Countries", Journal

ol Modern Africa Studies, 7, 2 (1969), pp. 203-19. 
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serve as emphasis to the exploitative nature of the )resent world market in 
agricultural and industrial materials. 

(ONM.USIONS 

African environmental problems still relate strongly to the difficulties of 

the African environni.c, and are not an exotic import of the anxicties that 

concern the developed oi ld. Natural hayards, althoug.h their cfTcct is being 

altcred with changing Iceilloloty and paramelcrs of population are still of 
paramount importance. Maimaining Ihc viability of both town and country 
in the face of change: permitting ralical developmental change while pre

venting the deterioration of land and other natural resources and doing this 

in the face of successive accretions of population in fragile ccos stems-these 
are the problems. 
The major remedy both lor internal self-reliance and for outside support 

seems to be eiicourageimnt to develop existing knowledge of the unique 
qualities of major environmental zones and appropriate governmental infra
structures for each. Within countries and between countries in Africa every 
encouragement should he given to devclop co-operative measures to "spread 

the risk" of natural hazards at any one time. The traditional wisdom of the 

small farmer needs to be inst itut ionalized into a system of regional comple
mentarities and specialiiation. Africa-wide co-operation in natural disaster 
prevention, now mainly in locust conitrol, should be broadened to cover a 

range of natural hazards, with planning for inter-regional food storage and 
distribulion given a high priority. 

The tide of global environmentalism does not necessarily auger well for 
developing countries. But new opportuniities for common cause should be 
exploited in practical ways. FEmxironmientalists in developed countries should 

be encouraged to raise demands for larill-free entry of natural products 
competitive with synthetics, for greater processing in the country-of-origin, 
for non-exploitative price and prolit remission policies and for redistributLion 

of the world's wealth rather than the continued gluttonous growth of environ

mentally disruptive consumption in the developed world. 
In the East African context, niany of the diflicult choices facing policy

makers are genuine questions of balancing development and conservation, but 
none should be made by omission or out of ignorance. Major development 

projects should routinely provide for environmental impact assessment (see 
Appendix A). On a regional basis specialized personnel should be available. 
charged with reviewing imports of industrial and other machinery to encourage 
pollution control and to prevent the dumping of "dirt)" technology. The 
regional monitoring and quarantine of agricultural plant imports currently 
carried out in East Africa, should be broadened to in.lude related imports 
of fertilizer, herbicides and pesticides. Modest amounts of directed research 
.similar to the type described in this paper can serve to identify and focus 
energies on the most pressing environmental problems, energies which are 
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now dispersed by the varying perception of external observers, resident 
scientists, and local policy-makers. 

Finally, the legal systems of many countries are still in their early formative 
years and may be amenable to incorporating environmental quality as a 
public right. What Africa does not need now is another bureaucracy charged 
with monitoring or protecting such a right. Rather an assertion of public 
domain over environmental resources with provision for stand-by controls 
seems a more appropriate arrangement. 

The two strands of thought running through this paper: the concern with 
the "traditional" environmental problem and the growing awareness of the 
new set of problems brought on by technology reflect the basic nature of 
development. While the complexity and multiplicity of the problenls seem 
daunting, our own view is one of optimism. Africa has time, and if that time 
can be used wisely, an exemplary model may yet be achieved. 

APPENDIX A 

An example of the kind of guidelines for environmental assessment that 
are currently being discussed. 

QUESTIONS ON ENVIRONMENT AND DEVELOPMENT 

The following are sonic queries which might be made when drawing up 
and reviewing plans or projections either on a project, sector, country, 
regional or inter-regional scale. Answers to these questions, along with social 
and economic considerations, could help both governments and assistance 
agencies in appraising more fully development programmes and projects. 

1. Goals 

(a) 	 Is there an environmental component of the national development 
policy and how does the programme relate to it? Are short-term 
programme objectives consonant with long-term goals? 

(b) 	 Do the objectives include an enhancement of the environment, or of 
its maintenance? 

(c) 	 Is the implementation of objectives feasible under existing legislation 
and existing administrative and supervisory machinery? How realistic 
is it to expect that qualified personnel will be available to administer 
and supervise? 

2. Preparation 

Have relevant and interested groups (including the scientific com
munity) been consulted on possible environmental effects? 
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3. Environmental Consequences 

(a) 	What kind of environmental changes are foreseen? How far are these 
irreversible? What alternativc choices remain open for the future? Is 
there a "halancc shect" of estimated environmental costs and bencfits? 

(b) 	Have possible alternative arrangemcnls for achieving comparable goals 
with more favourable impact on the environment been cxplored? 

(c) 	 llas adequale provision been made for the recovery of environmental 
quality and the avoidance of a deleterious effect on society? If so, 
what will le thc dillercice in 
(i) direct investment costs; and 
(ii) 	maintenance cosis? 

4. E'vatlation 

What arraniments have been made for keeping the programmes under 
continuing review and --ifrequired-subsequent reassessment of objec
tives and approaches? 

5. International nfal':nviron tImplications 

In the interest of tle rational use of resources as well as the protection 
of the environmeot, how does the programme relate to such environ. 
mental standards, global criteria or priorities which may have been 
generally adopted or recognized? 
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Summary 

tile economic gal) yet I hei'filled by the developing countries itthey *tre to heccme highly 

indlist rialized. It also points tiotile fact that tile gathering monentum of industrialization 

in tile develo)ing countries will have all increasing and decisive impact on the environ-

Illellt. 
The netessity fhr environmlnc ntal orientation in industrial planning is iherefore obvi

tis, Until re(ently, till, impait of indihstrialization oil tile enviromelt was minimal, and 
tile sell-comrol Iie'ha isn rof nature coiuld have handled whatever danage might have 

eccirred. The story is now different. The lechnologically operated idhistrializiatioi of 

recent decales has had iu reased adverse effets oii the environmenmt, and tile break-
Clown of tile sell-act jusling ieclihnisin of th environment is immineni.Iiorder itavert 
some oIfliwenuitlerolls problemins of ungiiled and uncon trolled industrial developnment, 

alore ;itention tusibe given to making industrial planning environmentally oriented. 

Options 

It is a foregone (oicluisioii that developing countries must industrialize. The questioll 

that provokes debate is how tlie' cal industrialize to aid their economies and at tile same 
tille sll)Ort the wtelfiire of the elivironinellt. Obviously, certain options or alternatives 

are available, some more prolitable than others. In general, the available options will 

leienI mainly oiln tvlles to lie established and their Ittions.tile of' inihlistries 
As to the types (ofiduhstries, it is dhesiralble for every cotlry or legion to establish, as 

far as practi(able, a wholet range of light to heavy industries and illsit(h se(luene as tihe 

I'(ollmol" IermilS. one,ilut nothing less ;:llnfaitiomlis will meet with'Tl his is easier said Ilan 
ilw' c ollilli( aspirations 1tile inhabitants of the different countries. Each coulntry will, 

of coulse, dlelertlline its own iliorihes. 

The Republic of' Korea may he cited as aii ilhlstration ofthe oirdlerilg of l)r:orities. 

During the First live-Year Plan Period (1962-1966), the Republic of Korea concentratel 

onl developing its agri(culture mainly f0r food crop prohluctioti: its energy illdusitries (coal 

mlining, power genelration, oil refineries): and its basic industries such as fertilizers and 
cement. l)uring tile Second Five-Year Plan Period (1967-197 I), tie emplhasis was on 
developing tile iroin ati(1 sitel inlUstry, machinery, electronics, petrochemicals, etc., 
while iuh inll)ortaitte was attlth.ed to social overhead capital (e.g., highways, ports, and 

-intlstrial estates). i)urng the Third Five-Year Plai Period (1972 1976). efforts will be
 

exertetl to develop heavy iiditslry. inicluditig ship building andi
ipr.edisiml machinlery, to
 
the further development of tile )etrochemical industry. Maln) other countries have
 

similar plans, biut not itnylhave attached proper importance to the spatial and regional
m 
planning of' these indusries. Neither have they weighed (arelully ili(,effects of tile 

projected industrial exlitlion oi the environnielt and oIlthe (quality of' life of the 
people. flow best toap)roacfi tihis itevitable expansion of iliustriali.ation is suggested 
under tile section on guidelines. 

Ju1st as there are options legardlilg lilttypes of induhstries to he established, there are 

also oplions Collcetnilg their localioin. Most of tile industries established illdeveloping 
countries ini recent decades aite normally located illor near cities, or later gravitate to 

then. As ;Itnatter oif fact, inlstiiali/ation and irbanizat iou normally occur it the sait 

place atni have a Iullutul aittrl(ti(n. This trenid. if uicdmrolled. may cause or a 'ggravale 

environmental problems (air polltion, water contamination, excessive noise) ;in( result 
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in tile inadcleqCt..iy of' plbllic I , ilities Sli aSha , liouisii g, seWat agt'. 5tl(ls0 hospitals, 
markets, anld ililji)(t.

Alhhough indhisti iai/afli . m rl miz-lli/.o, haive'; ')..1 lo all~ill ecolloillic'adlycomo 

(eelopeld ton)niis, it is still possible to keep them at somile distitce in thle uevdcoping 
Countriies, .spt,(iall , by enicolraging rural iildtisici /'r . (halaindrcalls, ag4-based 
industries, an( olh('i sill-Ik tl(indlustries) and by locating ii-ltiscale in(tries ill 
tile rural areas. This point is levelop)di [tirthier unleir gnielitits. 

Since most ol 'le iiuliisiries in te developilig countries hve not yet beef) estabilislIed, 
idliisirial plaluu.ls h.ve il' choic-e )r contlceill g )f dislsing thell. In illl)st tie. 
vetloping c(o titits, iie lack ol'ilirm1 regulatioins Inc iil(hisriail planning has restied in all 
an'archic )itternl (1Iiihlisi'ial growth and aral spread. Il somw cases. the few iegill
lioins which have b lsuggesled deal only with ite iferran 111ge"11in oldlhe iilllist'y, its 
salnitarv aspects, and. Io a lesser extent. witlh montriolling the lirnltilhftis of lahiazard 
growtli. By n)lling for a recasoiialle legree ol tcol(ceitlritiohl and (islpersioni, little o 114) 
danmge wonl! be dime i lhe thniniioiinenlt. inily lIv ('% i i )rientedlIt is , c iltiwtaly 

industrial planning that a lhdahice' (o b(1 ce t(4iice raIli)i dail(lisper.
he achieved heiwe' 
sion, which iiav iesilt ill dispersed collcetllralioll o i dispersion. Until(ivilfraled 
recenly, basic fbicors oisillreid in file )r)cess ol(leterinilinig th iatill) ii dluistl irs 
did ilot inclde those whir h iec'ognizd tIle initerests ofh'Ile ellvitoil ne.. Silt h1tra(ditionll 
faclors arm: 

(i) Spate .lih-viniills, i i(lhiing building costs aiid olir plhysical Facilities. 
(2) ANNihabiliiv of ram, maii rials a(1 olier in)tiis and parts.
(3) 	Availability )1 matc liiery anl eqluipment.
 

(4)~ ~ ~ Aviaii f energy (e.g., electricity, coal, Ittl n a)
~~5 nvadcs 

(5) A ailabilitv of labor.
 
(() Genr al ihirasillucl Ir.e, especially of' trnlsport and(1 li inltni(.'lions.
 
(7) (;eneral i laiiOnshiIp with other -Isl)e(ts of the '4( {loi4). (eS)(ially ill letills )f' 

rinll( 	 ial s()1ll(c's, i) 4vidlers, (lisl(llers, indl genral servile).
(8) OC'rall IIitionial st(t ill il a1nI Ilaioni il siraltlgy.
 

lhese f( IIotsi sart l 1al all (xhlaListi'e:; in Flait. their Ilexibilily lepeinds It a1gleal extell
 
on the -;illg )1 ) i(io)Is ilii ai( nillrty is willing 1) consile'r. 

Iil I('Ct'll ,Is 1, bl('a ll ol a ll il lIeasilg iiware ess t)lt li' itlvil(lrill enlal dinllelisioll of 
inlistriali;,zaioll. ihe folm iig fatlors hive ilcie;iseid ill impll))tanlce: the (.'e(.s of 
industryr ,)tiiv,hoil i'iianltllland( veiS : til"e ])issil)ilies for ile clhe linalion )f wastes,
tiluisable resiihiials. andlll(iilits: and tIh' possibiliies of, lecy(ling. These fa(lors weigh 
heavily ill icle hlliigi sil(.' of fie guidelines and rsear(h priorities whi(h are sug
gsthed beew.lii' 1% e('hl)piiig 'nmllies Ieve thMe oj)lion ( acio{rlitg them the il))r
tance which Ih .v i eserve'. 

Guidelines 

/li.if /fur ftatl n/ure. I (IIdeveloping counltries, elvilin'lliially orietled inidlistrial 
pIlannitg nirst he ge.:rehd I th total welfare, heIilhal)itanlts. The plantining most cater 
to tile welfare nI, iilidiihials and 4)1 the nllimitlity ;t lrge. III Imil developing 
ctOitltiies, the ()l)iil heritage has led to the stralificalio)l" sothcly ittt) elites; skilled 
workers: and laborers, most or whom ;ire illiterate. Inlslirial development, in terms of' 
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1Illiolllg I114-111. 
I'.ll~l-ll%li1ld he4 Ilil,134) 4'i1%11r ie3 gi 4 Ihvoa, ' pdIola li/aioll 1owlsII 114.~llillliS 54 

i1111 1111l) aIII 111iiat t'(41110h1134%, ill Ivlm'11 of, illilisriali/rul andI lol-indllisrilmiitv 

thespeth(liii1,I bc Tile Iilbl iitoc;Ig's Elics %1114 ~lsilru's (jtSvil'It'vill iilIlI fi. arc14 

('11(113~ ~i'iiuit Siill~ ~t b iii gm515olls1 oll1i l lrctdNvsill i 13Sit) thelilit advlt 

fil /0'liv/lei ind Iil 3103 

(suc115il millc. iitld efforts13(ljlld be('~ hto4.ilkliiciis rIuiiill'as.A't'~l) as 

l rflhtlig e l l (ti isibI c c14i1(l t il 1Slall t filiat l l' ciilt 

deiiiIlil I)ad 

Ilk'-sb.uttIi li ct.11 should iiuiIida It'( llnH atilliling to liost' ille~1 Imlicst)11a 

skild 55'4lkiS 111;1i llic of dw)4Sitlrai1111iiiaiiIj~c)iilc fit'(cl i~l-( iilluiI-lIoat areas 

at i/li~ilt' I deeili4'Ilt'uc1I)It'infI~ht iit bcg1Ei)%i(14 ltio idmi5ia 1mis4((id illsii il) 

plotted hviic tl1) c rel't'S. tdhani toiluilt(liu htI[ivIialg'(I 1111 Impo'C4'Sli~ ii lh h44illiiS1115 

hIll ld1)'eir 15('i5 1111)11. 1114 1u1 i e C iI hill I1cp[ o i I t iIilizlt' ionpeople ()11 

shul btrcs'oais t'iiS Ct'iilhV no4'ftl i idependenc, 114)5 XImlitIcslit alrso flcliis 

Fo d euctonl.liathiicdo ili %() ci-126-oldiiol 



Industlrial Pl nning 

developing contrllieS )v'lhooke.d local of- domestic iter(:sts, both et-onomiic ari vn
Vi'Oll llll tll. Tlhe' reactlion IthishaIsbll file: na:ti(n liz illo f stnle, ind listI iv. ill Somine 

countries. 'lhte so-called "lpritciple of'Comlparative atvatitage"t' sel to justil' liey texploi. 

talt io n of I hest. It ,t ll'cS i't"I IlIsc (: o l'n lat ittllriltg indls(, ris in "Illm thet (0l t is" is 
111)hngel tt'llahhv. (C11rulltexlohitaition should I)e uuth'l'taiken flst It.r dome1(stic h1nlus

fries ai111 co, \hr surlusil., fImr texp)lt.I11e.ih the're is all adequate111( 

Ill adithi( ll'i-xlohilaltho Sil 1tlhi Ilet carrh l 1ill re:lation to knllnl- tlr prov(.n rewr.st~ , 

anid hog-it('il illitaloitls shouhl h(e kept in mind. It is imlpott)lnlIt I) l('dli/t' thai 
unb~ridhl r\lhitalill~ call lead~ Io S:rillus ecol+o gichal i1mbahla1nces, (.','ell iln fle( sholl 111ll. 

,+/+ u/l(;lua p'tecinn t lhi, l the I'?ltirplinelt. ]ttnv'triiiteinta]]y oriented indilustiial i)lal
nhlg Ingllost it', tilt' sltahilil' )r the envih'tin(ile in tit ntir atd lar fultre. I lIt" 
ellects (if in(iiist v ()) Iht' tIllsiilonit il, aund 'it'e v'ers, Inlnst fi( t''wills ais .se id l ill 
stages, lali .d 1 .stableStat' at palictilar n slll bc [ollowed.(mlil (itcionleading to illie 

The.ell\ ilIll ll( i vt't'l'\'(I tn it lilttl il)ir))ncoutamin iiemust also e pre)i aind othet r e t is. 
espcc'tialllx those,( tha;t ;lirt irreve~rsileh. 

+
NIIII c'la;(l fo()lie N_''xation.l eol(GOVelonI I tilllIPs l\n' preserv (+nscli-vt ll, anl a)I;lionIof1 

the envilnlillt. \llty latlin Atnie it'ilt cttirlnicS, 's)ecially Airgcii.:i, ra'il. (hile. 
Me(ico, ait it'il, hivetmmnllitions and olher I)(ois whith mcittutothei half tii 

.ovetlnilli(ill to4 aeir to till-( 1 ' Inte ' envi'OI4 ment4 ill Inll i iy tasiltS.estso ll 1 
Fwugit i all in/teg~med eipp/nih+Ill +.,hlurialdlevllet. . Thest ))iall alll(a',titll o1 r(v

i'.o i(j it) i,ttlnce thIt' ittit'r-eginilil ini(Utialitk's wh iimrm lly It1 

tile t'ally ,lig S of'+ iilistiaitaltall , (speciahlly h r'e t )lto llit ttitsidialitiois alt' 
)aralolullt ill i' (let i+ioll-imikig I)r'e)tss. There isa ten:uehti lot ((o)llt Cs,'il w ith' 

itl't-I egitlal uimptliilic, to falil ap)irt. Th spatial 'lenit'ill td tt'''helo ntilit w t il 
no+ted+, hr]I) t(o wir t, r lll dli ,p;Uilie_"sand( sho)tilh not I)e lundheret',imated:( inl del(:xt l ll l 

S (t n0liid o t tih hit'hll 

+In lltvn I('I,,tr Av m''l Inr heil w lt of(n malll l re "%v' t11mhm~ l;t(( iZlh t (v+tl( has' hb'(tol 

evitidet. Y't, illi'r4 itI than nta , ile practice has I)_'ec to set'k ihe inlegiatel ieveilp-
IniilIllol*)11h ,)t1 (. I 41 l4 ;it illt(', tIh;t of vtl th 'lll"csl at c..g, wa'tlit' p'iojt'il wilhiln tlt 
Idh ,,i ,,lp hi( l.l+ill )I 'ath (it'hvlopetI rivel. Siit(' 'iri t it t arrt'r littl i hh 
101 lt ,,, ill 1l 1,il , th(vir exlo)h itt i and( lllili/atlitl .htohl he'Ias('t-o ilt w o €m1(Ilrr('t( 

(tOil t'jll 1.1,ilioll of IllV ,.ll iit l iscthlataclte istictftit' lotal el itseli.i41 ii~ll i tml( ilrt)llit'lll 
-Iia o fls 1 t'I)ilg , l I t.)tlnttt s 1 o nottt m(tt l( i5) 4 ltf. lhl(t't4 (ollllricte nltion rit" w'.'ih hyt 

il;ll)hi t im', 4so Ilih (on Iottt o,r Il, ittll litical to,,i tk . it f hitit it. ti,lit i ' 

illhit\( II 44iltlln mlili/alio nt ediritlllls eIe bIIn .ot ti grt I lvitio I illellt) So)Ilt(
tn nt('rltr aw11i m" ll ili ,itu I I. h i(+n I ;t lil\ n ' (mqr l ntlith o h'. il 

i lullitl tj tt l I nvitttf t llotl ket pit esti il ittIItsIVh',1t'hiltlg ' i(_" tmi i ; l. ,'iii(ig 
caUll d r It )p it , ino t t It ivl it cttit)t: e shti (i tn i %a lotf levilslItt owi.s \.fil 

int a(_( is,, of1gr,)gl; ll~hi(;li, <<i-() l i(. (i.-27,-.lv l.11 Iilost ,l, and po liical he a 
htlfm'c' . l, thatl ,11m ,ll malilh' .itlyl byI)}na;n, o lillrit' lip Ohlvil indolu,tralltll p)Ia1 

del op'hllltll ill Tch'l t t'l to it (011n11110 +1111('€1e 'llm ilon)l illll ll i l(stf ll'(( d(It)'' InIl 

aIhs,1k] <' l 0 1 of Ihr (o)llill i(.' tli 11 I.lsp nsiilil y h h:( i1 ulc its, o)%%11i); li(ulrt 

oil~it( li'v.s of1iull l iali/lalionl. 
' Thc+inilc' late(d a lormth to e.ll\'il-llilaUtllh orlitcnt'Ie industrlliall p~lanniin m kes it 

possible' to) adopl It t (ol((cp[ of1 grlt ll Ct ersl(l''wich call c (:i; atl aI \arll' yl of h'\-,els, 
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n~Immufv local. regiiiiillalIlilal, dlld inlll lilllI. 11 is no(w gceierffy aigreed thatI 
f);trl ilf ry in1(in's'lofping ( il IIIS ific I dvellpllell I of' g rowtIIh ce'lllSs O i llldltidz

t0)11 also permits Itic ides'elopmiiew of a spatIial strategy For ;Il urbani-rural conlifluill. 

'This strategy Imay' ill file ong Iou tiIdct file miigrationi prt'sstirc %whichlias catiseI file 

('reah ion of*.l l(I itiquarers inl mida;rotindi cities andIf tie revolt ing saita's', econommic, andt 

Sotil olilioitl(iills % lll ityw Ii 11 armll llI1Ilfiie(~( (we''opi)lill.
 

Ier.in((gi, of i v'inu ,et an )ie tifie inl
hil',r /iindurlfi. Rcycinlg shoul l wa I I Iwird moust 

SOMlnC% W(Tll t'Xpolledii Iorof. It-l%%ill raw forim IIo in(Itlliaifv deielolu'i vonlltries so 

Illidf'rlatI (tll y (iltvled~(l wsilli le(yling thi ate,14selilg lillrits have v( toc 

tsist' ht11io ofleiff(re nt 1)5.1)1 i is iii their resourlces. Iliiaf e-f furlls slirilil be ciiitCt'i
trateid vi thfat tevr I)y-proiiltict ofi ally indiictaiaf pjvlj' I is ('xtl-aied(antd used(lruiing 

fIlally itiseai ofi liing t'xpolleLttl. Alhtligf the exjplildtiiil 1) titmtber and1( ftetioietn, 

virinlallv ill Iiteir raw formns, uIltsmraltes (oml ilcitigfv this p)oint of tiitcferi--titltuistriafiizitioit, 

itlmllf eve'try itifiiy cant go ;it least one sitep fu ill inmaximtizing tile us~e of' raw 

Thue illl11i5C procsing ill reillg il('lw l(ral lese'l wll not (1iitf, gelcleI llioro l(5o 

iltisltN, but wvill also giiall*itltl(' a higher fllill' for the vaiutjijnd iItriai 1,IIdnIcIs aitni 

hy-pllicls. 'I fil' ltdfiliilf flwli(% (if keeping mtarket p~iil's uinderifile iotivof of hit' 

hlighl , iltil'.liali/edI (lilil1-t%li Iiis i~g been (file for .t clallge. fDt'vtlopuing cllillrilS 

flust he able if) ('illel wol fri matrke- tbsil ject itli ad li l~toto ilie laws of*St~lfand lliln, 

Research program 

.15i IS tioa l i sfitilil 1ligll ii Infindng effctiv lo ienllivali i-i ll'glleyl hatve 

IC(Ils'C il a RcllarII bvlttl cleIly sll ies giipllt'llIlreS. (lf1I of ili countriefalic ofthrs 

li ill Shofuntlitl fo1(1illflaemajorseSI)Ciltlt Sifeltllo li eevs ld l a ol('f iltifil 

1011lii n i ( i f IsIll ll ('5.Il 1.%.o~lgw rl .11-g r I e lii.m in llass 

a ive-Irscfili,, be/ gllcd~l tlfeivej ofi llSho/iii/ to finding~l ,liillod it)1i1151 it's and1slit 

htuiiii It lrelntinug ill li t's: 1 Ic il itSteaian oillitti's. -ta lilil1.dii ll'l 

lil~ldiilhl~lid Ill~tfl'. Nutimcnaall lfC laes I lItII ile iftfit11ldl informaifof 

teeal s RIly,ill dtl~t-piinso l( tlesllc dlflliliof* I( fownis. In ill lftI In 

lfesefoflllbo'lil lo iln l i M illt tk.O li sci ill els lid lu 1111 l il 

vt'ft'Sdlc and il liveldl to ft' %iill-duIli l ealI ti.iii ti tillI ipdl flS('ill l Ina-t 

liollM) litill'lw~-128-s 



file paiit41.i le'vel ofI soc(44-cc(444 i4414de4%c21op)i4i ill detvelopinlg co414141ies. Stich re-

Search atil4.1ils shou11ld 4imi(441. it cohlli4l44)(i5 sur4veyoftile spac t4.'4Iiic .ilts 14or%j)14(' 

indcuistries. hew4ICle doiI)44)144i.It( tiichiiiit'i and4( other~ Ipl1i%4(l v41141ipllvili, Ilic (l(4.iiiv 

sizit i ai is iIIldeiclio' hi Ilie lbi44V1 acthlkvi.TIIW 14cC5i4% 4)1resciilih ill t his fieldi by( 

Ithat tile delop14jing to4144r1's halve expei ict'cI thie tiiiluie of lIllm ini~la1 Iploim' Is 

caused4( b%5 awae (of and1((ilIII~l vaiales' whichit Lo k of4144445 )1svi40444444ina1, I1111l, 

iilterao.i witih .414 iI lliaiable4.s. It iS aii 4)14% fat Ile 14414)1)i(4i(44i444111 ie(11i4llgi 14 Ilal44 

o. re*jecClil of1 a4 It(-%% fI(4.uI4 of t4.( oloI4p fit i44i44iir - %%hicthere' is ai ( Iloilv - is as% 

mu11ch a1 of ite S(44ial andccl l 04i&vIIiahiesas it is ofI ille physical .4I444it lio .. ci44414141t44414 

va ria 1)1s. 
Alda lliin ol md11ii . to te. l filj -ivlori, Rec54.' sh1)4)114 otif t/ie /ii/l. lId i ond1141.'rta kci4 

finld 44)44 wa145 of1adal)iig indu4stie tit' (Il te Iile-Sil'Ies (d, Ille inibiliaiiis of (Ievelpillg 

Countr4iies. 1\11 444o i)Ilt'i i44(1145ial project!(s dit-( iIfi1)44iC( from11 44j)4.(1%deelpe 
(.()4444iCis int lleilt dev.5elop~ing wilm;Il4 4) ill sIll' Illic4(*44(4444)4414.5 i% 14hg'. th S Ilic4 

inliIstries anill nthe li le s whidlIi he inosi: its demand~iic. Still a S4%iuat4ion4 ((4111 

dlisruptil hit. o i-(1-till ml fit1-S (5 ofhlit inhab41i41ta1i w~ith illc (o4lmilt4I'ii(cC 414 indu144

trial dlevelopmnt~ %m(4u14 %o(jo-4414(raI (14g4I1441il As' 1144s pgencieI 41. 1% I~'"41441)4, 

5545 .4(141t144%.44)( )Cansiml filet soiiq-cii a u411SllieSs 1111hIililc peoplheI he4)444(1 1( pit-se%4. 
(4)41ti41(4lie li 544lnal i/edl 44sc1II It iilil I1i(.%() 1(144It.liSill. 'Iherd4ec5% 54)114.44(1 114141144 

tcristics ofthe io~4limi(41 (Ie%clopi44g (444444s is 44(4 (s,445 ill (4)41( 44oknow41till%% 444 

ada1pt filet i41(I4si4i Ill 4)4 I)44)11. ilith tillil ait fl' siicdi an4 m14(l4i444 15441414 n ) 4 

thle env1ironmen41t'4) 

IQI/t'ef 11oliniuiic (1111a/iu'i. Rcscaic: It shl~o d 144.gcm44( to4) 44monitor4ing1 file. 14i5445e- and1 

abhuse of*Owle44'i444)4444.'444ot iI)(14544114 11gostot11144(4 14)14114))541444 stia )4(C5 filmmos 1 

of* explitation4 For4i44il4l5 t(I '14i (of jpoII(4io41.(ni degradat.1ion1,l poblems)4 l.4i~t141414414), 

etXi4stion1, and4so Pl'i41ia114l 4illitlog, (('4414i4 (114441gi4g c.ff(4.s testIli lim1it5(4444. itn 

CCnetrtingj1 p)lnts for tile was4hing, Inelliig.an444 re'fIilig 441(44' het I1a4c.' 441 liillai

li)41 ol, these 5514544%;[fill (4)141 l144444 (1)oII4i44ploonS 1444(ul e tud44(ied So4 4144 effctive' 

I115n of, wIISIC d1isposal (a4l4be deCvised. F h41(' illove. 444Ve41iIes and4(stuidies of' ell

vi4041411t'41114 and1(4'((41gi(141 prolems'I) 1)t(4(144 byI ('14(14 iifltim4l-y %hou441( he 1111(14.vilh a 

view 444providIing dOt tive 'oli(444i(4, preerlC~i)y 4I4 s w h~ich (-Il) solve tile! probl1em1s 

4ranlle guIidelines int prl4(u. Applo)4144e Ira41411)) pr 44 la' 514)Il 4. prtovided'should 

f'Oi prt4I4i44g ttriihI('( 1)4.'sonn14t iiillt' ile ld of1 4.'15iroinctua4)14ll (44it44'ie inlthi~rilh 

p)la4i tg.5414Ii4i4''S1)4'4''1).'.t(I44Ifi~l1 14Whi(4'l 4 )14144's,1141t e II~t 

the rolIe (o1 the4. ('11511 (4t ne 4il ii)le)(Iti4)illa4114' ol* p)limilig ohlie4.i(' it) detvelop~ing 

natlionls(eco414o444h g4i4%ill,(44t1441 inde(ll C'M oflegiri4l 5(4 i4)-c.((1410144icceuOU(i4~144( 

faure). Sit(llI I 'tro44t h o(44I1(I op1c~iC wit Iti 141514N1Itiona14 I'.4viro)tiC44i Re so41t' ntitlIc iin 

eaich couilitry. 
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