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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 paers 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 cf
 

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 slould 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the material not be published.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, I)irect)r 
Economic DeveLom : Laboratoryn t

(Formerly Indust:rial De'elop-ment Division) 
ENGINEERING EN;I NFRIN; STAT[ION 
Georgia Insti Lutu of Technology
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THE ROLE OF SCIENCE AND TECHNOLOGY IN ASSISTING
 
THE POOR MAJORITY IN LESS-DEVELOPED COUNTRIES
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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 z-reas. 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 inver tory 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 rural de

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

restructuring of social systems focusing primari.ly on agrarian reform, in

creased participation in promotion and managemert of rural enterprises, and
 

formulation of supportive national policies for the stimulation of income

generating and employment-generating 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 deve]opmental strategy has also resulted in perverse duality 

characterized by the overdevelopment of the metropolitanu 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 ruralsectors have not been as rapid as desired, Primarily, this has 

been due to the inimical policies of national governments in thepast which 

"pampered" the metropolitan areas directing the resources to the cities in

cluding the essential manp~ower, as well as overly centralizing the management 

andplanning of national development. 4)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 

growth and progress to the rural sector as well as 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 prog4ess. 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:
 

-4



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 aqrarian 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 devlopient and specifically for the promotion of technological applica

tion should constitute its main instrunentality. 

As can bu 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. Wsemic Pfrm. Considering the massiveness of the rural sector, 
both goqrallicral !1 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 agr&4-ndustrial'profiles -- bIeyond the basic
 

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

p . In most LDC's, this is hardly the case.
 segment of the rural 
, pulatiofr
 

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


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

an example, liberal arts post-secondary
In many countri.es, the Philippines being 


sectors

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


- _..emphasizingliberal.,arts.-rogenszal education where employment-oriented 
educa

-

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

, 

tional programs 


metallurgy, food processing and management of small 'nterprises.
 

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


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
 

From the rural development standwell as in the preservation of farm produce. 


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


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


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

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

genera. and for the utilization of technology appropriate to the setting 
of
 

Many of these efforts and experiments are conthe rural development scene. 


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
 

However, these institutions
 to as nonmetropolitan colleges and universities. 


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
 

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


The basic question
tions, particularly those located in nonmetropolitan areas. 
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.:::t-o b;e raised iZs:
.:: :D:2 .How'do we ,innovate on.the .role:of nonmetropoli~an ]educ~ational
 
... .. 4,...' •4 ,4 isito

• .. . he
in such a4way that t.e can become activeagents of community devel
 

::.:
...
i:-:,opment? -Concomitantlyl what.must be the rolesi --iinnovative r~oles --of second
iii.-!i! ary and pre-secondary institutions in-the light of the ;rural' environment and the
 

n
•Rather 
 4tha
go to a lengt'y discurSeon concepts', le me attemptto de

'. ~scribe two."experiments." at educa'tional innovation: specially relevant totech

/ -nology utilization in the .rural sector. !- . - ,. " : -. -- .h
 

~The Concept othReional Adaptive-Technoloy Center or RATC .- : i
 

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

of ostsecnday hathave'th e g re at potential of playing a major
istiutins 

role in t'he development of local rural communities --
not only in sensitizing


4 5the local community population with respectto developmental goals, buualso in
 

stimulating the development of income and employment generating opportunities.
 
In the Fast, these institutions have failed t 
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,
 

ofhigh credibility; they, therefore, can perform high-leverage functions in .
timulating 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
trdtoaoete aebe n
sind eas fpo adiisrton 

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

oined leadership, to 
some extent has some resources at its command to mobilize
 
local participation, pain many instances, some national legitimation that
 

gives it some authority to contribute, in coordination with other agencies, to
 
deveopment activities. 
 But most of all, the ATC concept is fundamental i
 
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-.
 
etion
of acting as an intermediating ieit oil instittfer of appropriate
 

technology to the local community through:
loalpatiiptinen research in the development of in
n an istncssoe aioalleitmaio7ta 
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 smallenterprise managers, through
 



--

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-


ATC within 	its premises -- calls
tive technology center -- or to establish an 


reorientation of
for a major 	restructuring within the university itself, and a 


administration viewpoints, which remain heavily traditional.
 

such an experiment, if we call it that, necessitates an inte-
Among others, 


the

gration and participation of various units and disciplinary departments of 


university -- enginee ring, business, sociology and political science, economics,
 

the venture as
agricultural departments -- to contribute manpower and skills to 


called for by the need to understand ald get involved in community efforts. In
 

addition, the university administration is called for to participate actively
 

with other agencies and entities in the area, not only in eduin coordinati on 

the affairs of planning and administration ofcational matters, but also in 


commun i ty de va lopme nt. 

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

nonmetropulitan universi ties. However, the new emphasis of many national gov

efforts has directed some official
ernments to decentralize and regionalize 

efforts at giv iny key im.o rtanc anid recognition to these institutions. They 

of getting some new resource assishave become more sensitized. enp fospec t 


tance further encourages the acceptanec of these new innovaLions.
 

establish a linkage between
In addition, some efforts are being made ti 


so-called centers of excellence
these nonmetropolitan universities and the 

located in the cities, not only ip providing staff, but also guidance and co

nonmetrooperative input in reorganization and development of programs in the 


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
 

activiexpression "Regional Adaptive Technology Center or RATC) is to carry on 


ties with respect to:
 

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


in food processing, small metal handicrafts, local transportahethur this 	be
...


tion, or others.
 

for the use 	of local enterprises.
b. Research in application of technology 


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 herr 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 functions 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 capabiliti es for the development, utilization, or application of tech
nology for community development. Three regional universities are involved in 

-9



this "experimentation": Mindanao State University in the Philippines, Yeuagnam
 

University (Taegu) in Korea, and Ha3anuddin 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 entrepreneurial
 

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 pro-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 development of the many developing countries, 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 tne 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 the 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 (jet 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, developmerit 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 otoer expectations particularly
 
with respect to the need to enable the poor to enjoy an 
improved quality of life.
 

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 Stucture, 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
 

some decencapabilities for delivering education to the poor, thus attaining 


tralization of development and participation.
 

3. More relevant types of educational institutions, such as the com

provide not only general education, 	 but skillsprehensive secondary school, that 


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. 

More Specific Concerns Relevant to Appropriate 	Education and Educa-
C. 


The concerns of the panel were
tional Approaches for the Benefit of the Poor. 


for: 

1. Promotion of programs to encourage metropolitan educated popula

tion to consider employment in nonmetropolitan 	sectors.
 

Continuing improvement in agricultural extension programs for in2. 


creased farm productivity. Likewise, industrial extension programs to assist 

need to be developed adequately andin entrepreneurial or job-creating efforts 

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).
 

not only in educaLlonal5. Articulation of science and technology, 

curricula 	and programs, but also in th- ap)roach to problems in local communi

agenci es and local universities.ties with assistance ftrom extension 

6. 	 lRationalizatiou of iational oxpunditurus in education. The mis-

There is overallocaallocation of the educati.on budget shou]d he min imized. 


tion to higheri education relLative 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 opposi.J
 

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 ruial 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 reasures t,, 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 sdtficiently attractive or less repellent so as to retain the marginal 

migrants and attract the marginal returnees. 



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

bedrock and the grassroot of national development strategy, the preconditionr 

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 

of the masses have not been enlisted in the process. For the activeenergy 

the local administrativeparticipation of the rural areas to be realistic, 

machinery must be organized and strengthened with visionary bureaucrats, tech

nicians, leaders, planners and [Ian executioners who are not less competent and 

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

results in thegive directives from above than to translate them into concrete 

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

strength of the local administration vis-a-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 planni.ng, administrative, and executive machin

eries exist in the local areas that the distribution of investment and, there

fore, of employmeit 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 

the ruraL and the urban areas. It is then that the rigiddevelopment between 


areas and the often negclass structure butween the smal ] <]itoe in the urban 

lected majority in the rurl] areas can be broken. It is enly then that: wealth 

inl favour of the rural areas , and consumption,and income can i. red itribut:.d," 


savings, i nves;tment, and employment in the rua1 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 fai 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 tch

nique and factor utilizatioi tLhat 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 impouzed produc

tion techniques in the economy as a whole instead of for smnall, 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, t-he dher te shying away from putting the ri ght emiphasis on 

agricultural improvement and increased agricultural productivi t7 in the rural 

areas is one of the issue.s t.hat- 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 aay 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 thL 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 commercial goods and services purchased
 

by the inhabitants of the rural areas, those 
 living or employed there will either 

migrate or he undeL'employed, 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 thie 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 ]ocat d 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, cemcnt and fertilizer plants, as a means of deliberately creat

ing an industrial consciousness among the peasantry, and ameliorating the ex

isting dichotomy and contradictions betieen the city and the countryside. 

5. Fifthlyv, research and development programmes must be specifically gear.d 

to the needs and he relevant tc) the thought p':ocesses of the inhabitants of the 
rural areas . F1n s ito )f t1h, 11;ua admonitions regarding the importance of ap
plied reseWi:h, the r rem. a wide gap he tween the technical analysis ai1n the 

actual ,o ]icv decisions he inq taken. As a result, there is the fallacy of 

eclecticism, -:hat is the ind iscriminate 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
 

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


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

problem would be complete without detailed research 
and information on the 

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


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

country. 


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


important issue in rural transformation and eman
background of the people is 


ployment generation.
 

structure of rural development organi-
These also have implications for the 


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

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

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


optimism of the rural inhabitants.
 

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


the degrading and humiliating sort of
 of the political leadersPip to e iminat.e 


in main-

Nowhere has rural transformatiol been as obvious as 
peasant misery. 


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


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

housing, health, education, culture , and
 food, clot:hing,basic necessities of 


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

The.Ch i nese in the 

pestilence, famine, and disasters. 
cannibalism, illiteracy, 


have risen together. It is difficuIt to see
 
and in the rural are:as
urban town 


,ivo and active

been left: far hohind. The rural areas are anyone that has 


Arit eic;,transportat ion and communication
 
with water, ectrici ty, sma l in 

pln; for v,':'tliin( ,Is t nat lpromhi2L:; t ll I - lives for the 
networks, and with 

r, latiw:ly po"r, are gai.nfu1lt aeiqtied and opt imistic. 
peasants who, though still 


replaced the precarious position of the Chinese
 
These transformations which have 
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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 isolat ,gricultural development from industrial development. 

There is a strong rn:~tinonship) between the two, and the agricultural develop

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

ment. The coij-np' ). " it"-indusatry" was favored by most of the group as an 

area where _;ciont: i ! t..:hlnlogy could contribute greatly and assist in the 

generation o w'mlo, men . 

2. The conce-pt of two "black boxes" was presented in an attempt to pro

vide services that are roquired in the nonmetropolitan areas. 

a. Thu provision ol1 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 indus tr i eAr, identified. 

b. Continjuing ouvi sion of on-site technical assistance and the con

cept of the o xt0n5.3i1.n 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
 

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


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

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

tive technology transfer. 

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

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

to close the gap between the development institutes6. There is a need 

and 	 the nonmetropolitcn people. 

the rural people (local) to participate in the
7. There is a iL,,?d for 

problem 	 identification and planning. 

There is a need to modify the edu8. Literacy is a significant factor. 


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

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


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


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


analysis might be used.
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RURAL HOUSING (A REORIENTATION)
 

Balkrishna V. Doshi
 
Architect-Planner
 
Vastu Shilpa
 
Dhun House
 

Bhadra, Ahmedabad 380001, India
 

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

titude 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 tne philosophy of
 

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


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
 

It was his uniwas continuously weaving the web of his and his family's life. 


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

an urban dweller expects in a house. To the villager,cal service unit which 

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 

the social structure inposition, and its growth meant the desired position in 

relation to caste, religion, and region.
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Fami~ly Extension 

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

into a micro coiaunity 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 formatiorih\expressed the extended group activities of the families and
 

became a placem6f pride and status of the whole community or caste. Here, the
 

A •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-economic inter-


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


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 late 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 new return. As 
a result, not only the economic balance and 

cooperation was lo st, the settlements whiich th tLrads brought for the charac

teristic pattern also do tori erated. For example, many village communities are 

dispossessed of the ir- central l)ace whore large tr(e'es, gardens, and greens used 

to be. The rainwater storage tank, whic h was a major element of life, where 

gatherings and festiva]s used to take place, is no more traceable. The village 

temples and the marktp(a:; where :oitfiden, in life used to be reinforced 

have become ruins. As a consequence, dilapidated houses and insanitary condi

tions within and around the vill.age are witnessed.
 

These two description.s of the village as it was and its present deplorable 

state of community i ndicato that the problems of housing cannot be solved in 

isolat:ion . Tl l Ule is an intogral p;a rt of economic and social development. 

If it is not cons idrod in this jrsp"cLiv,, a hnuse,, even made of qo]d, will 

not carry any me ,ni nq. It may, throf re, b n )ot that tihe main determinant 

of a settl]mst is tLe .a-ml Dp I -.. nemic aspect around a life-style rather 

than a mere theory of bui Iding. 
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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

tMe 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. le 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 atmusphere 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 symholic value to the house as well as to the community. 

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

an ideal village. Hn 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 lmav 'anchayats for settli ng di sputes. It will pro

duce its own grains, vq table( and fruit s, and it: owi Kh1adi. This roughly is 

my idea of a mndc, vi 11 t .... . I.am convinced ttintt that villagers can, under 

intel ligent guidance , d ubI tho vilaq , income a; iistinguished from individual 

income. There are in our villages inexhaust ible 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
 

wijl 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
 

develcpment 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 

if not altoavailability 	of trained personnel and the development is reduced, 

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, even for physical development, the "in
 

situ" institutions should be equipped 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 

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

small-scale building-component factory to impvove 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, 

use of bamboos in housing and householde.g. , bad)oo 	plantation and the 

industries.
 

Institution - Location and Participation 

To carry out 	 such "tasks-ori[ented" educational and cultural activities, 

to be located in close proximity and in permanent sight ofcentres will 	have 

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

tres will, over a pcwriod (I- tim,, command respect similar to that of a temple. 

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

building infrastructure-ori ented c- nt res can be located amongst a group of vil

lages where spicda understanding of old and latest developments in ecologically 

oriented h iiiLding te2:hInology is s-hown. 

With Ltv- estabh ishme,1it of such institutions, the main core of rural develop

ment will lay th, foundation of cormnunity development at regional, district, and 

taluka levels. The gradual secio-conOmi c-technoloqical development, appropriate 
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to the potentials and needs of the area, will then begin to attract to the 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 clushers 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 musc 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, fuel, 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 Villaqe
 

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 'ill appear that they always were there.
 

Basic House
 

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

as a serviceable or replaceable
considered from the point of economy alone nor 


unit, but the house should be seen the way the villagers are used to. Other

fail to become what it should be. For example, any house
wise the house will 


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 'iIdanuuproj)ccJ and cooj oration, they should be able to make full 

use of solar and wind enerqy -- to supplement their daily needs to devise 

climate control and other systems and to curtai 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 should have direct linkages with 

thu ccy -ini proesses; ot thr the indivicual or the community. The entire 

that scasonal rainwater can be efficiently storedsettLements should he so laid 

and used for special purposes. 

Technics of Builidi n 

Hous.ing iL5a Ihbour-intensive industry; hence, it should be attached to 

,
building-inattriaIs rcsearch centres wher several villages will have the chance 

to partic mate, and compete on dev(eloping 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

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

dream.
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REPORT OF WORKING GROUP
 

ON RURAL HOUSING 

A rural house expresses the life-style of the inhabitants. Rural housing
 

expresses the basic cultural-economic interdependence of the community. Hence,
 

the development of either the house or the community cannot be seen in isola

tion. It is a participatory and evolutionary process and should be viewed as
 

such. At the same time the process must be recognized as one which supports
 

the general economic and social-technological development of the rural area.
 

The primary role of science and technology, therefore, should be to recog

nize this integrated interdependent process of development and establish mechan

isms to create in rural communities an awareness and underscanding of this
 

process of simultaneous and interdependent growth. The elements, such as people,
 

land, material, and technique, used in this process of development should be
 

taken as part of a system and their virtues and constraints be made known to the
 

user. Once appreciated, the economic, technological, sociocultural, and environ

mental impact will then establish continuity.
 

In order to achieve this integrated development, tools for education and
 

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

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

munity. Also, positive and more effective use of local conditions must be 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, usually 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 ,ncourage planned nonobsolescence
 

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

nology can reduce the quan i ty of materials used in buildings and improve ways 

of buildinq roads and making we lls.. This way, local technology can not only be 

improved, but it; multi furn'nal viability can bo ,,pr(ecia:,d, reducing the 

,temptation to import .i nt" rural areas expensiv and singII functinnal elements 

for building use. It wiIl generate duv(wloIpmen Ll 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 

the environmentalbuildings, reducing the local economic handicaps and improving 

conditions. This lead avoidance of dilapidatedcan to construction and wasted 

lands, and the unnecessary cutting of trees.
 

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

to other comment components so that the skills and components can be exported 

munities for economic and sociocultural gain, for exampal], the use of local 

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

can establish a new order for improving old or deveoWp.i.ng 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 promoCe useful rural change come from continuing divided
 

attitudes tc integrated issues.
 

The opening caveat is that industrial development in rural areas can be
 

seen properly ,rnly 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 tind 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 devploping countries. Within these varied natural
 

environments there are, many different kinds of devolopmenta] and cultural situa

tions; thus, many di fferont kinds of problems. 

2. Although w 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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task here is to specify such guidelines. our technical
 
widely. Part of our 


are of a technical
 
knowledge is, of course, immensely useful where the problems 


But perception of the pressing environmental problems 
may differ
 

nature. 


widely. Politicians, scientists, and others in developing countries may differ
 

some different viewpoints from equivalent
 among themselves and all may have 


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

Annex 1.)
 

east three kinds of environarea there are at
3. 	In a particular Local 


can be brought to bear on a problem: scientific infor
mental knowledge which 


local informal technical knowledge, and local "know-how." Only a small
 
mation, 


4. Major environmuntal concerns 


amount of the scienti tic informaKon and little of the other two categories are 

used i.n mst projects. 

arise not only at the project level, but 

The impact of one 	 industry or activity may 
from the result of broader trends. 


be locally important; but many small industries plus widespreod 
agricultural
 

i.n po ulation and 	 rural settlement, plus spread of 
development, pl;us 	 grciwtih 

whicha pattern of 0cog vcal change
larger urban titnoa:; a1. mayaadd t to 

need a national-These is. uus 
severely nediucu s opportuni ti cs for the future. 

on ,Nildlife conservation,Clear policiesand planning i.nitiati.ve.
level. olicy 

for coastline development and many other woodland reserves, ecological poLicies 

countries. Such policies often need to be made 
topics ace sti.ll needed in many 

)f incies and governmentsimi lmeniLiton capal iLi ties A
with a clear idea of the 

concerned. 

A is important to support 
5. 	 Whilie in each national or regional setting 


hazards related
obvious ,ovironmentalto o . i minatepolicyv and planning work and 


by defini tion, a process
1 ment is,

to programs of rura i devlomuentt, rural, develop

Ther, is no adequate way of as
in very C:onMl.- int vrl-tionshi}psof change 


ei Lor iln theoir impact on 

ny s, r of cianges;, 	

the
 
sessing the full outcome or 

&] wel I-being. It is, 
in their afft on hovelopPment, and lo

environment or 

simple feedbackwiuorvr possible, a hopefully

thoa fore, important tci huild in, 

pihas, of any larti.ular activity can be 
theho ffalts o firstprc-;ss .hroyb 

i.coerortnd into later hars. 
rocognuied and the 1.sons 

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

gest ions. 
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Environmental Variety
 

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

tb 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, anK 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 bcing characterized by variability in rainfall and relative uniformity in 

temperature. Rainfall variation from prolonged irought 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 Dea li ng with nvi ronment Prob ems 

Alonqs ido t h divrsit-y of nvironm.nt Lnd rsource use, we need to recng

nize our ornpara-tiye lack of know]Idqe of th"i natural dynamicE f the areas con

cerned. Therp is still a tendency to want to a] pliy the guidelines found useful. 
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in the metropolitan countries to the Lropics. Thishas to be done 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- .
 
.5 esndthezewi--in--the.-future-be -evn -mre-compettionin -demand. --Drinkn 

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

lution problems in such streams thus may have wide ramifications; 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 variabiiity of stream fl1r,- 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
 

envi;-onmenta! 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 u'rld, 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 lo: lerie it is
 
easy to identify problems arising from the haphazard growth of id tyand
 

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

and animal life.
 

.atHowever, 
 perception of what are the most important environmental roblems
 

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
 

epriorities 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 cory
 

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 pro3j
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
 

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


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

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

likely to be only marginally
was not co]lected specially for the project, is 


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

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

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

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

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 good 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. 

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

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

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

scale. Can our new emphasisscientific: knowledge 	 to tho regional or national 

find a use for all of these data? It is necossary to useon rural dvoln]opment 

ai; much of th diff 'ront informat ion sets as possible. It will need work and 

xpoim L o ,nab]11uS to do so.-nIfl 
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il' 


" 


i':i/:'/Environmental'problems in;rurala
rec"sin development result on one hand from the 
 )
 
Seffects of: individuaprjcsi isolated.aro~as,. " 
the other from the result 


oftetotal impact of many different kinds ofdelomnachgevrn-
i :;
 

tinlor.broader regionl areas. Thus,' project planning needsl to be' set .in-

Sthe'framework of..naioapliesndln.
 

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

:.i)"
! ecologicaliproblems than river pollution.-.The -latter..is-more,easily- identif ie d -.
and tratd Cla poice 
 and pln r ede nms ontist ud
 

•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 beia •
 
scourge to farmers in Africa, pests can destroy much of the crop; .yet the game 
 .
 
reserves are a national and a world heritage.. flow can 
the farmers be protected .
 
and the wildlife be preserved? 


"
 

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

proecs
o 
otbuldup in ways which result in possible wide-ranging ecolog- '
 

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

tool in monitoring such broad changes.
 

In concluding, it is important to reemphasize my fifth point. 
 Despite all
 
our technnical, environmental, and societal knowledge, we do not yet have effec"-
 '
 
tie ways ofpreictng the specific outcome of projects or programs. Too many " i
 
factors are at work; there are too many "hidden .,gendas" which only later become
 
apparent.- It is, therefore, most important to build information feedback mechan
isms into rural development projects. These 
can take mayfrs u hudin
clude information on the environmental issues being encountered. 
The feedback
 

.of information is, however, of little use unless there are ways of modifying
, ,
t".e
 
project-or program in the light of what has been learned. 
 It all demands a new .
 

phiosphywhch tobesucesfu, 
will.need to encompass every stage of devel-
 ''"
 
opment planning. 
Good approaches to rural development should result in better
 
environmental planning..



REPORT'OF WORKING GROUP
 
" ON ENVIRONMENTAL CONCERNS
 

Tne group , consistinq of a judicious mixture of AID and university people,
 

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

Somc 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 follwing main points give a flavor of the discussion:
 

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

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

env.ronmenta] 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 als:o.
 

5. Guideli ne:; might in, Pud e sets of broad qust ions t: 0 he asked in the 

early stages nf projec-t: : What is tho resource bore, hnw is that resource bore 

affoLotd by climatic 'hanqe, what options are available for future use of the 

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


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


tiate appropriate correctivo actions where necessary. In thii context environ

deservingmental assessment and guidelines should at least highlight key factors 

special monitoring. 

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

socialexample; we know less about some others; but we know least about some 

and cultural parameters and the particular constraints of political infra

structures. 

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

sustained use of natural resources through good environportant need to ensure 

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

currently give environmental problems per se a lower priority. 
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KEYNOTE ADDRESS
 

ENERGY AND RURAL DEVELOPMENT
 

Roger Revelle
 
Harvard Center for Population Studies 

Cambridge, Massachusetts
 

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 bings 

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. As Table I demonstrates, many of the categories of energy us': 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 consur

vation has alway:;h en )resent even though the total amount of ene rgy usud is 

far less than in the ceveloped 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 anima eonergy. 

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 populat i ens of these areas must depend mainly on energy they can 

produce thems,Iv.es '19vo principal technical problems are: the clevelo mcunt and 

introductioil "- impIroved i( )nrees of energy for household and agricultural use, 

and better ,,yo 'ifone rgy o~nservation. The critoriia that ineed to be Laken1 into 

account in th.- dwvLopmenLt are: low Capital anld fore i.gn exchalgq ct s, low 

unit cost of equipmont, e ase of maintenance and operation , high rohab.i.i] i ty, 

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
 
,met--al rtei--. -tcan-, -be--expec ted ----howeve r.:t evena fter -consdr

I still
 

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 suppli,,s 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 animals make up 24% of total energy use, while
 

"1commercial" 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 twice as high 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 energ'Jfor 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, 
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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 10!4 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 andprocessa
 

6 6ton of food grains (containing 3.5 x 10 kcal) was 2.96 x 10 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 might apply in a modernized agri
culture, with yields of about 6 tons of cereals per hectare. The energy use
 
for irrigation and for chermical 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), of
 
which 80% is actually or potentially usable. According to Prasad, et al. 
(11),
 
forest areas contain 50 tons of wood par 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 at 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 10
 * 

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
 
j,
 

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-


With the small size of farms in Bangladesh, this is
tare of cultivated area. 


barely sufficient to feed the farmers' bullocks, and its use for fuel means
 

that the animals are as malnourished as the peopi.
 

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 .-f rapidly growing trees and
 

(1) or as feiid stock for alcohol (12) or
leguminous plants for use as fuels 


biogas production (11), development of inexpens4ive 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 islands.
 

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 value of
 
the incremental production 
in a modernized, market agriculture (13) can 
greatl y 
exceed the cost 
of the energy used in pumping, even at energy prices ti-Ire 
 .Ar
 
four times hiighr than those assumed in the table. if 
the amount of water -wp
plied by irrigation is; sufficient to meet the evapotranspiratioll requiement,
 
which depends primarily on climatic conditions, and the soil has aduquatu
 
water-holding capacity, crop yields 
are virtually independent of the quantity
 

of water.
 

In the short term, improved stoves and other mans 
for improving the effi
ciency of fuels used for cooking, water and space heating, and lighting would 
arpear 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 
 conserved for use as fertilizer. Dangerous human 
fecal materials
 
(19) can, in principle at least, be handled more safely, and the efficiency of
 
energy con.sumption en he 
raised, because less of the energy of combus ion is
 
wasted when methane or biogas is used as 
a fuel than when cow dung or crop
 
wastes 
are bu rned dirctL y. 
 The technical difficulties that must be overcome.
 
include the i.igh 
 co;t ,nd "lumpv" nature of the initial capital ivestmont,
 
the sensitivity 
 aof bioqas production 
to ambient temperature, the criticA.Lty of
 
the "mix" of animal al Iant materials that must 
be used for optimum produc
tion of methan2, and the difficulties 
of storing the gas under sufficient
 

pressure.
 

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

The high ca tal] 
 cost of efficient windmills 
unmd thlle low and variablec wim, 
velocities 
in most rural Arqas; make wind ,'ry relamtively ntaLtr activ, (0, Is), 
Most exist in, win m :ai nes r(:lmlre 1.i tlitet r ,m.,r"wh n the wi ( V I ,cit, 
iS below . . ,A Ith;- our. AL higher wind
. . tlhee Inwc..r produrLtlll 
increase:; h',it ti1 co ,eof wini eloci ty. At 15 il] s per hour, for exam: , 

windmi..l cust ing 
$2,,O00 will generate about I kilowatt of elI ectrical p1ower, ihi 
such velocities occur only in coastal regions where 
there are relativly steLdy
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Even in these regions wind speeds
land and sea breezes, or on small islands. 


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

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


power might be extended if inexpens.ive means of energy storag'n could be
 

deve loped. 

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

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

These are often forest regions and waterrivers, is a major natoral resource. 

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

being cut down faster than they can grow,
human p)o!pulations, the forests are 

part ly to make room for new farmlands, and partly for use an fuel. As a conse

the result
quuncc, the upland aruas are subjected to destiuct ive erosion, while 

rapid fMii ling of reservoirs and destructive floods in the
ing sudi men-ts cause 


Subs titution of sma.1l, run-of-the-river hydroelectric gendownstream areas. 


source of energy for the mountain and
a su-sti tute
erators (L6) might provide 


hill pe00ol s and thereby helpI to conserve the forests.
 

In planning a program of research and develo)ment to assist in solving the 

the rural areas of poor countries -- by far 
energy pvobl.ems of poor peop.Le in 


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


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


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


Kerca, iortlirn India,
e:x:arnple, the need for space heating is very real in 

But it hardly exists, ,xcepLt f-r high alt i tride areas,
Afghanistar, and Tu rkoy. 


The reserves and productivity of Fore:;ted 
 areas
 
in mst. (f southeast Asia. 


another, as do t:he inteansity and
 
differ wideli from one Yountr' or region 	to 


Wind power mIl'.' he a potnt. I energy

uniformi ty of ecomin n solar radi at ion. 

n t in other;, and simitarIy, the potentials for 
.ou-cu in crtLain regi ons;, but 

ray.' tr,,nsprt and is
water ower are w.idely variable. The diff icultin. of , 


the neds for local sauipplies e:f nrgjy will depnd

tribiutio; and, conversely , 

dens ities . Tihse and many other 
on the levols of develleume nLt aid en eoploation 


pl]anniing for the developnent
taken into ac:ounit in rationalFactors need to be 


and adapta.tion 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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Table 3 
TOTAL AND PER CAPITA USES OF ENERGY IN RURAL INDIA, 1970-71
 

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
 
di rectly 


Windmil Is 

TOTAL "NONCOMtERCIAL"
 
SOURCES 


Petroleum and
 
natural gas use:
 

Fertilizer (8) 


Other uses (9) 


Coal used directly (10) 

Electricity: 

Hydro (11) 


Thormal (M) 


TOTAL "COMMERCIAL" 
SOURCES 

TOTAL ENERGY USE 


Total.Quantity Used
 
U. N. coal
 

equivalent 

million million 


metric metric 
 billion 

tons tons (1) kwh 


14.5 120 


21.5 180 


105 62 
 515 


56 25 
 205 


32 14.5 120 


.005 .003 .03 


- -

n.a. n.a. 

193 138 1,140 

3.1 4.7 39 

4.4 6.7 56 

2.7 1.8 16 


- 2.0 2.9 

3.5 2.5 3.5 

13.7 17.7 117.4 

207 156 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 

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

ulation of 4.4 x 108 p)eople. 2.;J8 x 103 x 3.65 x 102 x 4.4 x 10 /9 x 102x 3 
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 -2


1.-45 x 	 10 /4.4 x 10 = 3.3 x 10 tons coal equivalent per capita =; .75 kwh/day. 

(3) According to reference 15, the work energy derived from animal power
8 

was about 1.1 x 10 tons of "coal replacement" in 1965-66. If animal energy
3 

was directly replaceable by the energy in Inaian coal (5." x 10 kwh/ton) , the 
8 3 11

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

kwh or 7.7 x 10 U. N. ,qiiv:lent tons of coal. If ]7 of this was used in 

urban areas (see reference 4) , the total rural use was 5.3 x 10 I 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

::ation is 10 times as large as that of an average Indian adult mal] (about 50 kg 

and 2500 J ./ According to reference .20, there were 70.4k i loc:al/cla million 

bullocks in India in 197., and the average bullock ate 7. 35 tons of fodder, 

"roughaqcjs," and "concentr.ite;" a year. If the average utilizable energy con
6 

tent of this feed was 1.24 x 10 kilocalories per tzon, th(, daily intake would 

be 25,000.) calories, in accordance with our assumption. 'l, total energy uti

"iZeJwould b(e .4 X 014 k bra1 or 7. x 1 kwh. If 3,5. of t-I.is energy 

were ut iizcd ii .ork-relate d activities and 83". in rural irtas, the total would 
011 7 

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

tfhs estimate. 
6 

(4) According to r ference 4, 126 x 10 metric tons of firewood were con

sumed in 1970-71., of which 83' wos; burned in rural areas. The energy content/
3 11 

ton of wood is 4.9 x 10 kwh (reference 12), or a total of 5.15 x 10 kwh for 
6 

105 x 10 tons used in rura] areas 

6 
(5) A:cording to refr nce , 6G8 x 10 metric tons of dried cow clung, about 

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

consumed in 1970-71, of which 839 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 2.05 x 
10 1 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 
440 million rural people in 1970-71 of 38.15 x 106 tons, corresponding to 1.41 

kwh. We shall accept the first alternative. 

(6) According to reference 4, 39 x 10 metric tons of "vegetable wastes" 
(on the order of one fifth of the "wastes" produced in Indian agriculture),
 

were burned in 1970-71, of which 83% was consumed 
 in rural areas. Assuming
 
that the energy content of this straw and other 
plant materials is the same as 
that of dried cow dung (3.7 x 103 kwh/ton), the total energy obtained from
 
crop "wastes" in rural areas was 1.2 x 10 
 1 kwh, or 14.5 U. N. equivalent tons 
of coal. This is considerably higher than the household use indicated by the
 

National Sample Survey in 1963-64.
 

(7) According to reference 11, 8,000 gobar gas plants, each with a capac
ity of 1.7 in per day of "biogas," were operating in India in 1974. With an
 
energy content of 
5.3 kwh/m of biogas, the maximum energy produced would be 
5.3 x 1.7 x 365 x 8,000 = 2.6 x 10 kwh/yr. or a daily average for the rral].
 
population of 2.6 x 107/4.4 x 10 x 3.65 x 10 = 1.6 X 10 
 kwh/day.
 

(8) Approximatelv 2 x JO6 tons of nitrogen are consumed in chemical fer

tilizers, corresponding to an energy
6 use of 3.9 x 10 kwh (3.5 x 101 3 kcal)
 

(reference 10) 
 or 4.7 x 10 tons of U. N. coal equivalent. Since the energy 
used was derived from naptha and other 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 10 6tons of nitro
6 

gen was 3.1 x 10 tonys. 

(9) According to reference 4, 4.5 x 106 mll ion trLns of petroleum prod
ucts in terms; of "coal replacement" were used for energy in agriculture ill 

1970-71, and 27.6 million tons, in terms of "coal replacement" we r consumed 
in households, out of a total for all uses of 97.2 milion tuns "(col rplace
ment." 'Thu act:tuala toi nage consumed (e xcluding nonen orgy )roduc;ts5 Snh} as 

naptha for fed stock, lubricating oils6 and grea ses, and bitumen ) was 10.I x
6 

10 tons . Thuis, ther'farm usage was 1]6.1 x 4.5/97.2 = .75 x 10 6 ,tons,and that 

for households was 16. L x 27.6/97.2 = 4.6 x 106 tons. Assuming the 11er capita 
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domestic 	 usage was the same in the city as in the country, the rural house
6 

use was 4.6 x .8 = 	 3.7 x 10 tons, and total rural use washold and 	 village 6 

3.7 	 + .75 = 4.4 x 10 tons oF petroleum products, with an energy content of 

3 6 9 
x 10 kwh. With the coefficients used in previous12.N x LO x d.4 x 10 n 56 

paraagraphs, we compute the tonnage of U. N. equivalent tons of coal was 6.7 x 

10 , corresponding to 15 kQ of U. N. coal equivalent per capita and .35 kwh 

per person per (lay. 
6 

(10) According to reference 4, 4.1 x 10 tons of soft coke made from coal 

wore used in households in 1970-71. Consumption per capita was probably at 

Least twice as high in cities as in rural areas. Average per capita coke con

sumption in rural areas was then 	 6.2 kg/year, with an energy content of 6.2 x 

a U. N. coal equivalent per capita of 4 kg/5.8/3.65 	 x 10 = 0.1 kwh/day, or 

year. 
0 

(11) 	 In 1970-71, according to reference 4, 9.2% of 4.86 x 10 kwh of 

used in agriculture (mainly irrigation), or 4.5 x 109 
electricity consumed was 9 

kwh. In addition, 3.8s x 0 kwh were 6used in households. Villages containing 

36% of the rural population (16(0 x 10 people) were electrified. 

Per capita domestic consumption of electricity is lower in rural than
 
6
 

urb in areas, but since the urban population was only 11.0 x 10 people, we may

9 

or 1.9 x 10 kwh. assume that half of 	 the household use occurred in rural areas, 

Hence, the di. pieer cap i ta consumption of electricity in electrified villages 

was (4.5 + I.9) x 10 /I , x 0 x 365 = 0.1 kwh, and for the rural areas as a 

whole, 0. 04 kwh/day. lydro power accounted for 45% of electricity generated 

in 1970-71, and thermal powe r (inc1uding nuclear) accounted for 55%. Applying 

this rati o t) roraI areas, we obtain 2.0 and 3.5 bilion kwh for the total 

hydro and thermal l-ctlri C uI,'rqy cvnsIlfliCd. 
.3 

Indian coal contains only A.'x 10 kwh per ton (5.2 kilocal/ton). The 

average effi ciocy! of cunvor,;,i(n 0f the heat ene rgy to electricity is 22%. 

Subtra tinq tLrot;miss;;i Lo:ssu, and electr.icity used in rower generation, the 

net electricsity ro :;iumipii , i; 63, of electricity genlerited. hence, one ton 

of Indian coaL in burrod Lu onerate 1000 kwh of lectricit. conumui, and 

3.5 million tons. 	 (Actuallyv a largethe coal requi.red tOr 3.5 bil lion kwh is 


tract on of t"ai u l Ot Ly Was generated from huavy fuel oi1. and natura l
 

we have bee n urabl to correct for this.) The U . N. coal eq(uivol ent
gas, but 


the U. N . coal
at 17% consum)t ive effi.cien cy is 	 L1430 kwh/ton of coal. 1He nce 
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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 tns.
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Table 4
 

COMPARATIVE. PUMPING COSTS FOR LOW-LIFT PUMPS IN CHAD
 

Capacity Irrigated Area Hours to 

Type of Pump m3 /sec Hectares . Pump 1 Ham Cost/Ham 

Shadoof (2 men 8 hrs./day) .0008 0.5 3,250 $ 726 

Persian wheel with camels 
8 hrs./day) .004 610 137 

Windmill (12 foot multi-

vane, 24 hrs./day) 
a/ 

.0002- 04 13,000 2,400 

Gasoline power (5 h.p. 
engine with sewer pump 
12 hrs./day) .056 48 49 74 

High speed diesel (6.5 

h.p. engine with sewer 
pump 12 hrs./day) .056 48 49 68 

Low speed diesel (7 h.p. 

engine with sewer pump 
12 hrs./day) .056 48 49 54 

Electrically powered 
well system (13 pumps 
of .056 m3/sec capac-
ity 12 hrs./day) .73 . 

.386 
400-/ 3.8 67 

it= .60 meters 


fuel cost = $.91 per gal. pumping lift = 3 meters
 

a/ Average wind speed about 6.5 miles/hr. At 15 miles per hour, this wind

mill has a capacity of .003 m 3/sec, and Zie irrigated area could be 5 hec

(See reference 6.) 

Assuming 120 day growing season, irrigation required 


tares; the cost per hectare meter would be $160. 

b/ Assumed irrigation requirement = 0.9 meters. 

Source: Reference 7.
 

V . - 64 



Table 5 

A TENTATIVE ENERGY BUDGET FOR RURAL INDIA, 1970-71
 

Quantity Used 

Energy Uses 
per Caput 
Kwh/Day 

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
 

.47Chemical Fertilizers .29 


High Yielding Seeds - .02
 

.01
Plant Protection 


Construction and maintenance of farm tools
 

and machinery 1.38 16
 

.3]
Fuel, for machinery 


.05
Fuel for drying crops 


Transportation .36 .03
 

Storage and Marketing .01 .01
 

Food Processing .72 .20
 

2.96 1.84
TOTAL 


Sources: Column (1), Table 5 and text.
 

Column (2), references i0 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.
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THE IMPLEMENTATION OF RURAL ENERGY PROGRAMS 
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Quebec, Canada
 

Preface
 

The objective of this meeting is to examine the programs of U. S. AID with 

respect to the implementation of development strategies for future planning. In 

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 general ly 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 iglnorance of your operation is certainly not necessarily an asset:. The 

general comments outlined in this paper result from the experience gained over 

a number of years nut 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 philoso hy of approach in order to avoid overlapping. 

Background 

The problem of energy has been highlighted in recent years as a resilt of 

the growing realization on the part of a number of individuals and organization ; 

that man should adopt a more rational course of actioo] in the method in which h 

exploits both renewable and nonrenewable resources. In reality it received coi

.iderable impetus when the control of the price and distELribution of pet rcuilu 

p.issd;( out of the hands of th industria lized nations of the We.st . 'ihese sur

p.lus petroleum -'sourcs make up the balance of: th, consumption of oil suppli,,: 

of. the import:ing flations, lucted primar i byby meals of vol iime of _Ifnsumln t:io, 

in th', W,st. For the! nost: part, the nat ions ox; orting petroleum are dhv,'w in, 

countri-s. Thesp Witt-r have banded together Lo form in o rqiniaLt i n wli, ill 

itseIf regulates the price of this valuab l2 conrmodi:y upon wh ich the very fib er 

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 resourcos. 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 

V. way. 

. 

" 

Because industrialized nations are developed 

-

and well organized, they can 

9 

indeed allocate' rer~ources in the form of manpower, materials, and technology to''" 

resol've'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,rrnewability of'the energy source. Long-time constant energy sources, orig

inating as well from the sun (such as coal, oil, gas, puat, etc.), will not be 

discussed herein. 'The renewable energy resources to be considered, 
therefore, 

F. 

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 I do not think it is 

entirely fair to do direct comparisons with energies like nuclear, gasoline or 

diesel engines, etc. 
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teernwbersucs 
 T hishweveri has: againg been ,coveredi by :the pre-
Sivious :speaker.::: oe mu;st then ask the question,i what .can we do aoutit:? At 
:he moment~i these:ti questions- are being :posed with increasing:: frqeny oth i 

tihe I developed and developing countries:. :The latter nations, which concern: us : :.:i 
i more, Ii-hope , in this meetingicesnl nureit h 'eta ofths
 

~renewabl~e eergy forsi resoling their energy demand./'ThIf'!!hasi arisen" 
thog Ih
ramtcires 
in the cost of conventional fuel sources, :which...:... 

in many !cases must be imported, consuming hard-to-come-by foreign exchange. -i
 

. ., 
 There is a second reason for this increased interest. The very fact .that7
 

systems dependent on an imported resource, such as petroleum or other fuels, can
 
be subject to large-s~cale variations in price a-nd availability, whether justi-
 iii
 

fied or unjustified,;Iraises as the ofthe question to development resources 
' which would be wholly under the control of the local utilizers. In a given coun-iii 

S. 
try, those energies dependent on the sun become national energies.: If properly ..
 
developed, their control becomes purely national. 
 They can be used in situ " ii
 

~47•without the need -73.for transportation from one point to another,.i~i 

~~Thirdly,if these :resources are properly exploited, there should be very 
 '!
 
litte polutontheenvronmnt.Effectively, they are ecologically sound.
o 


Bearing these factors in mind, there is 
a rush to advise developing coun
, tries on the .potentialof solar energy in,their areas. 
 In many instances, both 

i ! ithe individuals on these missions and -he agencies they represent care little. ... ! 
. ., for the real development of these emerging nations. 
 There is a very ,real danger, i :
 

....
"ithat the Western aid and international agencies might possibly saddl6,!these i i
 

" "'i developing countries with relatively inappropriate technologies, utilizir.3 re- i ii 
.. •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 -

Spoorer nations of the world run 
the increasing danger of being the repositories ii
 

of inappropriate, inefficient, and often prototype technologies

:Two facts are certain. In the next three decades the population of the
-, : world will double. Concurrently, there is an increasing expectancy of demand, 

.i .particularly in the quality of life as it affects the millions of persons in the :i. ,iii 
i .,rural areas of the Third World. 
Where will the iresources come from to satisfy ;i
, 




the demands for materials and energy resulting from these two conditions? In the 

competitive marketplace, the smallyr, poorer developing country would generally 

come out second best in securing resources vis-h-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 sources, 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 re5- to a tool, process, or system which is 

essentially comiatible with the needs as well as the human, material, economic, 

and environmental resour,S 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 [abour-initensive, but they are not necessarily limited by 

these considura tions. Basica ly, appropriate technologies tend to utilize local 

ski lls and available resources which are important thouqh by no means limiting 

or even often necess;ary considerations. The various influencing factors in each 

diffe rent situation de te -ine what is appropriate and what is not. Appropriate 

t, chiiology must be flexiblec and adaptable. It inust be interdisciplinary in ap

proach. Imported t:echnoiomo , he if do dominatecan appropriate they not the 

(l:00 scene and i.f they are Pbasically under local conitrol. Appropriate tech

:ologies are owned, operate(l, and maintained by local populations and create 

meaning ful 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. 

Assussmen t of the Situation in Rural Areas 

In order for 011 to have a oopr grasp, within this short time, of the 

typo*s of imp]ementation ,og-rams needed in the assessment of renewable resources 

in ru-al dcvloping rs, it woul d be best for the moment to limit our discus

sion to th, villages and small agricultural holdings of the rural areas. This 

c ist tutws a nVt incons.idorabP1'provortion of the populations of many develop

in g areas. A typical case in point is Banqladesh, whore a large proportion of 

the populatina lives in the rural areas. 
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The difficulty with rural development schemes is that oneis often very

suspicious SuS
that .........few organizations and =even!even locallgOvernimenlt' arereally:'51 !desirous
 

of improving the lot of the rural poor. 
 The latter ha've neither the status nor
 
the clout,both political'ly or'economically, to wield much power on their na
tional scene. They aregenerally ignored bytheir own'rul'ing elites living in
 

~the capital cities, who spare no words in waxingpoetic on the virtues of rural
 
idevelopment. Unfortunately their actions in~ the' rural 
areas are hardly commen

surate with their platitudes. If the local authorities in most cases 
only pay
 

lip service to rural development, then one can hardly expect outside agencies 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 missionary.
 

It seems futile to collectively waste our time in discussing the virtues
 

of the implementation of rural energy programs when we know full well that in
 
many instances there is no 
real commitment to rural development. Hence, it is
 
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 jis most unfortunate that 

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 ofrequipment, pro

cesses, or systems developed to perform in our own society? 
 We often pay litt]e
 
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 with 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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the needs of the leading officials have
taxpayers. On the local scene, once 

been satisfied, they have distributed these units in different villages. A cer

tain amount of local labour is engaged to prepare the tube wells and install 

the pumps. Foreign wll-drilling equipment and teams are employed as part of
 

further "aid" programs.
 

Eventually one has installed a series of diesel-powered pumps whose total
 

is often questionable. As they lie idle,
appropriateness in the overall sense 


water utilizing his own classical waterthe o ii peasantry continues to lift 

inside faclifting systems. At least: he s in control of these; no outside or 

tors can affect this operation. 

Last month in Senqal, I saw very similar situations in the dry hinterland. 

There the ruins of diesel motors put out of commission by the fine desert sand 

pumps whose parachuted presencear, contrasted with the remains of the water hand 

was unexplained to the local. villagers, who subsequently made personal use of 

Surely, if we really want to have appropriate techany moveable metal parts. 


nologies, we must first:
 

(a) find out what are the problems;
 

really ensure integra(b) determine a methodology of approach which will 

tion and continuity for the technology within the system. 

How would one go abou:t de(termining a rural energy Vproqram for a typical 

he to study all th p r-meto rs w.ithin the parvillage area? The best way would 

t icular village or rura area in order to de termin ti,: nature and magnitude of 

the problems. It is a :;hame that we are often prepa:ired L" siend much money, ef

fort, and time to impi.,m,.-nt a program and lit:t.e ef'orL or resources to ensure 

that indeed we re ll,y shnuI I be undortakimiq tils program. 

for a particular village
If one wished to determino a rural energy progyram 

or area, the following steps would be essential; 

all the different technological equipment
(a) Within a qivon ara, assess 

and processers ut:ili::ed by Lhe Ioca! popiulation. 

.,.q.,
(b) De termine t:h, actual energy demand for all act:ivities, farming, 

or commercial requirements, water pumping, housing.
domestic usage , indus tial 

a readily avail(c) Project what this demand for energy might become with 

able supply of energy. 
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(d)Detemine the material resource consumption within the area. It is un

wihuteamnnga wl tetotality oftepolm steenergy used ef

fectiveiy orefficientiy? What other resources are .also used? These invariably 

(e)Inins-oied, nonelectrified villages, most of the energy is human, or 

water power..If fossil fuel powered engines have been introduced, what has 

been the effect on the village life and productivity?
 

M) If conventionalpowersystems -- diesel or gasoline engines, or wind

millsor solar •engines will be used to replace traditional power forms _

human and animal power -- what effect will this have on the existing villaqe 

ne rot t tpinfrastructures?r 

(g) Investigate the whole question of the village structure, the educational 

level of its citizens, their behavior patterns, etc., and their acceptance of 

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 mate

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 theme.
 

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 examines
 

technology in its socioeconomic, cultural, and political context in order to
 

ensure 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 more
 

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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undertook in Haiti. A
be the 	installation of a solar distillation system we 


local church organization working with a remote, isolated village provided 
the
 

lieu and the necessary infrastructure.
 

Through Haitian animateurs, both social and technical, the local population
 

-- which initially they could barely fathom
 was informed of the proposed project 


technically. A Canadian welfare organization provided some funding which par-


The rest was lots of hard work, effort,
tially permitted our own participation. 


Now, six years later, the solar distillation plant still
 and much dedication. 


provides water -- apparently for up to 1,000 persons. A windmill pumps water
 

into the saline water reservoirs. The local villagers have got a boost in life;
 

1969 which permitted them to capitalize on their
 they did something positive in 


other ventures and improve their productivity, whether it be in fishing, agri

culture, or whatever.
 

The. whole prohlnim of the proper implementation of rural energy programs of 

In one 	case, one experithis nature is fraught with potential difficulties. 


often even the best intentioned of programs go
 ences some measure of success; 


What we should concern ourselves
 astray and are partial or total failures. 


not just the program, but its total implementation an2 acceptability.
with is 


must aim our efforts --
For it is this final p)root of success towards which we 

To be able to provide-ruly appropriate tcchnoloqy.
the acceptance by man of a 

some direction cunabIiny these populations to rea 11y hulp themselves, we must 

of view. We must appreciato their situation and see problems from their point 


in how they affect us personally, professionally,
design our technologies not 


involve the local inhabitant in his autoor nationally, but in how well we 


for who but the local
ie must even do his own research in time,
development. 


In S6n0gal, I recently
rea] ly 	 understands the natural elements in his irea. 


excullent program called [nseignement Moyenne Pratique which 
actually


saw an 


might be a difficult one to swallow,

is putting this to practico! This pil 


cs so often thoroughly
for the national and international academi
especially 


divorced from the real iproblems while still produc ii . magnificent scientific
 

the 5-ubject of rural developme it.tr'atisus on 

Implementat on of Rural Ene rcgy _ roams 

a small scale. The
 
Not all rural. energy development schemes need be on 


to be
 
same p rincipl es an the same technriques touched upon previously need 


for a larger area.
 considered in developing the supply/demand relIationshi ps 
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(b) the resourcesav ailable 

(c) the technologies for energy exploitation 

(d th tructures :which function within a given :area 

these four basic factors. shoul be taken into account: 

)Ifdequate fossil ful resources exist, does no good to introduce an 

cappropriate fuel energy technology into an area if the people cannot assimilate 
or understand it, or if the structures of the society do not permitthe proper
 

benefit from this investment. On the other hand, if the people are not aware
 

of all the technological options, they may not even realize that they have ex

ploitable resources, even though the technology exists and the structures are
 

sound. This was clearly indicated in a recent trip last month that I made to
 

a livestock station at Dahra-Djoloff, in S6n~gal. This station is 1,100 hec

tares in area, with over 1,000 head of cattle on mainly steppe and scrub land.
 

Underground water is available at 30 meters from rainfall sources and at 60
 

meters from fossil water sources, following the drilling of 200-meter-deep bore
 

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. Considerable
 

difficulties were encountered in paying for and transporting the diesel fuel
 

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 ufforded 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) The solar-powered pumps offered by SOFRETES-France, a number of which 

also in operation in S&nVgal and other Sahelian countries, could certainlyare 

provide an adequate supply of water. There was no lack of ample solar radia

during the rainy months, according to thetion at all times of the year, even 

mete-roloqical Irecor(d. 

(c) 	 The most: obvious energy source, never even considered, was the mounds 

As the animals tend to leaveof excrement produced daily by these animals. 


their droppings near the water holes, collection at least of a large fraction
 

does not sem to prel nt a nerious 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.
 

at the moment, the bulk of the volatile components and the mois-Actually, 

before their breaking up absorptionquire thorough soakinq 

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

and by the soil. 

As a result, fossil i.e] energy is imported to this remote location when 

the cattle themselves produce a more than adequate fuel source. Surely we 

to exploit local resources fully through a proper assessment of themust learn 

problem, it might be possible to satisfysituation. By studying the global 


energy needs from within and even possibly create a surplus.
 

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 these developing
 

societies, both in the short term and in the long run.
 

For, ultimately, it is not just the implementation of a program of energy
 

development that is important. What we must strive for is the development of
 

man himself. We must be particularly careful that we do not implement'energy
 

programs based solely on our own experience. An advantage of our society is
 

its flexibility and open-mindedness to change. Unfortunately, in many poorer
 

developing areas, once they are saddled with a system, it is often difficult
 

to re-effect a change. The name of the game is to get local people to help
 

themselves and particularly to assist and influence their own technologists to
 

take an interest in the problems of their country cousins. We must be partic

ularly vigilant, however, that what we offer as technology and the manner of
 

its introduction are equally appropriate.
 

Finally, and this is so obvious that it need not ner.essarily be mentioned, 

we must have the will to want to help develop the rurai areas in their 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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REPORT OF WORKING GROUP ON
 
,T . , ' ENERGY: APPROPRIATE TECHNOLOGIES FOR THE RURAL POOR 

It is difficult to say that there was general consensus on all the issues 

that were considered. '[here were many divergent points of view on the general 

topic. Following preliminary discussion on the general need to assess the 

energy problem in the rural areas, the whole question of what constitutes an 

appropriate technology was raised. There was by no means unanimity in this 

discussion of definition. Some members felt this implied decentralization, as 

the rural poor are widely distributed geographically. An attempt was then 

made to define the limits of the rural areas to be considered in the discussion. 

The consensus was to Lo)k at the problem of energy for populations of under 

2,000 inhabitants normally living in towns and villages. 

Within the boundary question, the question of scale arose and whether 

there were merits in going to larger-size energy installations in order to bene

fit from economics of scale. Again divergent opinions were expressed. On the 

one hand, it was felt that inexpensive technology costing no more than $15 per 

family or $500 per village should be used. Another viewpoint stressed that one 

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 Iccal populations was put into focus. It was pointed out that not all 

renewable energy te :o Logies benefit from economies of scale. This depends 

specifically on the tye of technology dealt with. At this stage, they are all 

somewhat expensive, though it is obvious that some form of decentralization is 

inherent. Thouqh the qc:uuston 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 r-yst ms which would replace cur

rent energy uses that are causin.g seri ous ald 5ossib Ly irraparable damage to 

the envi ronment (such as the denudinrg of fore;s-ts for sc as cooking fuel and 

subsequent uf -ets on climatic conlit ions). 

Much at tnLtion was paid to the whol.e question of the communlication of 

ideas. The relationship between energy needs and how they can be met with 
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respect to available money and labor was mentioned. This was contrasted with
 

what technologies were available and at what costs. It was pointed out that
 

the NAS survey of alternative energy sources did provide some information in
 

this regard.
 

The problem of communicating ideas with respect to appropriate energy tech
-- -discussed -in,-reliation i _.in formation. on_....!nologi es-was n-to6 the.sourceS-iof- avail abl 

the manner in which this information is disseminated to the village level. 

This would necessitate an international system for the communication of ideas
 

emanating from both developed and developing countries in appropriate energy
 

technology. It must be borne in mind that one cannot divorce the village from
 

existing government structures so as to permit the free flow of information.
 

One positive 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 developing world, and should not neglect the data resulting from rural de

velopment programs as long ago as 50 to 100 years in developed countries such
 

as 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.
 

-84



5. Give consideration to the implementation of projects of a joint nature 

witli LDC's on appropriate energy technology.
 

6. Should assist in local capability building within these countries.
 

7. Should encourage, through educational programs, organizations which
 

turn out developmental engineers.
 

8. 
 Should give priority to the conservation of energy through improved
 

energy effectiveness of different systems.
 

9. 
Should pay some attention to the requirements of appropriate energy
 
technology programs coming from local countries and relate them to given ex

perience in this field.
 

10. Give consideration to the needs for the coupling of indigenous insti
tutions in local countries with U. S. organizations undertaking similar types
 
of appropriate energy technology research programs.
 

11. Continue to sponsor seminars for representatives of the LDC's on rural
 
development and place the emphasis on appropriate energy technology.
 

It was also recognized that AID should examine the role of government 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 plans.
 
The right type of organization at the local level would 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 PROVIDING 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 perspective by
 
briefly reviewing the importance of energy in achieving production increases
 
in the United States. I do this not to suggest that the historical pattern in
 
the U. S. should be followed by LDC's, but rather to identify the direct rela
tionships that have existed between '4 ld increases and increases in use and
 

energy -- namely fossil fuel.
 

When I speak of energy input into agriculture, I am referring only to the
 
external energy input, direct and indirect. The energy input from the sun 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. agriculture have
 
been made., Before we discuss specific figures, it is necessary to define just
 
what is meant when one speaks of agriculture. What portion of energy use in
 
the agribusiness chain should be included with agriculture? In addition to
 
direct agricultural production, the indirect inputs such as energy in manufac

turing farm equipment, fertilizers, and other production inputs may be included.
 
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 Hirst Et 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. 

-87



2.1 

Energy budget for the food cycle, including indirect and direct
Table 1. 

energy uses.
 

Energy Use for 	 Percent of Percent of
 

Food Cycle in 	 Food Cycle Total U. S.
 

Energy Budget Energy Budget
Trillion Btu
Sector 


1,093 	 17.9
Agricultural Production 


2,006 32.8 3.9

Food Processing 


170 2.8 0.3

Trr.nsportation 

982 16.0 1.9Wiolesale & Retail Trade 

Ho)usehold Uses Related to 

Food 	 1,868 30.5 3.7
 

6,119 	 100.0 11.9
 

similar study, Steinhart and Steinhart re'.ort that the U. S. 
food


In 


of the total energy uE'-in the U. S. (2).
system accounts for 12.8 percent 

inputs and machines
Again, indirect energy use for manufacturing of production 

refrigerate and cook
and also to transport, process, store, market, ana even 


food in the home are included.
 

It is important to look at the activities in farm production which E-re
 

the major users of energy. The best data are available for corn (3). Over
 

required for corn 	production is for fertilizer, mostly
one-third of the energy 

fact, the energy for nitrogen fertilizer is the greatest single
nitrogen. In 

Still, there is some evidence that 
energy requirement for corn production. 

an energy point of view, more nitrogen fertilizer might be effectivelyfrom 


be overstressed is that fertilizer
applied (4). The point that cannot has 

been a key to increases in agricultural productility in the world. By no means 

the only factor, because improved varieties, improved pest
has fertilizer been 


factors have all been important.

control, better water managem-nt, and other 

have paralleled the increased use of
Still, increases in yields in this country 

to recent report submitted by the Council for Agricul
fertilizer. According a 

for one-third to one-half
tural Science and Technoloay, fertilizer now accounts 


Everett have suggested that

of U. S. agricultural production (5) . Grogan and 


fuel, fertilizer, and chemicals

external energy applications in the [orm of 

corn productivity 	increase since
have accounted for 60 to 80 percent of the 

1940 (6). 
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It is clear to me that energy, like land and water, is an underlying re

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 m) of consumptive use and 

the water was pumped from a depth of 100 feet (30 m), the energy requirument 

would range from about 4 million up to 9 million kcal per hectare for the irri

gation alone, depending on the kind of irrigation system used (7). This is 

from 50 to 1.5 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 very 

cheap, a highly improbable situation. 

Energy in Low-Techno locjv Ag riculLure 

bow-technology agriculture, such as in LDC's, is much more efficient than 

high-technology agriculture in terms of digestible food energy produced for 

each calorie of external onergy (usually fossil fuel) used. The LDC's use 

lower inputs of mchanical 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, Eand fossil fuels (8). 

The U. S. farmer products from one to two calories of food energy for each 

calorie of fossi.L fuel en1ergy. However, the yield per hectare is vastly higher. 

In fact, the more primi ive acriculture is not sufficiently productive to feed 

tie present populatio.., let alone contribute to a world food reserve. 

External energy is essential for high yields. It is necessary even for 

modest increasenproduction the in short The highestin in LDC's the term. 

otential payoff .is in fertilizer, tillage, water pumping, and transport. 

Energy for fertilizer manufacture, particularly nitrogen, must remain a criti

cal. concern. How(Ver, machi.nes to substitute for human labor or even animal 

labor are riot of mi jor importance when labor is plentiful. 

Energy for Food Process fig 

In the U. S., tle food processing sector of the food cycle uses more 

energy than any otlie(r sector (see Table 1) . In fact, it uses near y twice as 

much as th( produc.tior !,e.ctor, even including all the indirect energy ipLuts 

such as fertilizer. However, the highly technological and energy-intunsive 

-89



food processing industry in the U. S. could improve its energy efficiency mark

0

edly. The industry does provide nutritious and safe food with little loss in
 

foods which are processed and, thereby, preserved. The industry has ample
 

storage space for foodstuffs, protecting them from pests and harmful organisms.
 

If the often-quoted high figures concerning losses and wastage of food
 

between the producer and ultimate consumer in LDC's are correct, then a major
 

effort is needed to provide safe storage and good methods of processing and
 

I have heard that in many LDC's in the tropics in excess of 25
 .pr eservation. 


lost without reaching the human consumer.percent of 'the food grains produced is 

The figures are higher for vegetables. If these figures are true, then a major 

effort needs to be mounted to prevent this loss. 

More emphasis needs to be given to food processing. And food processing
 

Still, there is potential for

' requires external energy sources in most cases. 


more use of solar dryers' for various commodities, and this should be encouraged.
 

Other low-energy-requiring preservation methods shovid 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-


This usually requires an external
 ture content and must be artificially dried. 


energy source.
 

The Future Potential from Research
 

can we go in increasing food production? The May 9, 1975, issue
How far 


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
 

It is clear that the potential for increased proshould study it carefully. 

but there are also real risk.- (10). There will be someduction is great (9), 


food production.
breakthroughs by science that will help in the fight for more 


such as a biological nitrogen fixation breakthrough in grasses, could
Some, 

But there are
have impact on world food production almost beyond dreams (11). 


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 production per
 

hectare in LDC's without increasing the external energy input-- at least not
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on a short-term basis. Therefore, I think it is esse+,ntial that governmental 

leaders in LDC's take this fact into account in their planning &,id policymaki ug. 

This is particularly true for the fertilizer and other chemical product Lon in

[aUts and for irrigarti-on. AID should continue to assist in promoting) low

technology packages for acjricultural production in LDC' s, but at the same timnle

clearl make known the fact that agricultural production increases per hectare 

will require some increase in energy input to agriculture. This must be con

sidered in planning the energy budget for each nation. 

A Remark on Net Enerqy Flow 

There is a school of thought which argues that we can do iittle with teci

nolegy unle2ss there is a massive flow of energy into the system, regardless of 

what the system might be .- The argument is that all significant increascs. il 

agricultura1 p roduct-ion in the past ill the developed worl.d have been due to 

tht? suLsidi.ZtIoio Cf Lle. systm with external energy , usal1y tossi] fiueIs. 

These fu(,lS a. u;c,i to manufacture fertilizer, pest cide s, and machiines u 

even to ;upport soce ty that could afford signifit:ear:t r(search jiogram<s in 
agriculture to dewe oi such things as better crop: varieties. I do not agreeo 

above Still, 

clerly sehow til a t low-energy te-chnology packaqe; wii,on wi Intr,.:e )roduu t i,a 

with all as oflctsthe 1V concept. it iias enough truth in it to 

er:-,b ga: 

soj I. is I good Iof oamewhat science can do t.o id, a resource tillouqil 

naatu ral, prOes seS, .- oy to e:ternal, means. 

a-1: not a-,y to corn by. The fixation of nit-roqt c:ert ai!i C i sms i ri L,

1S )Oied using en:,rgy 

I/ The leader of this school of thought is Dr. If. T. OCuInM, distI inguish<e 
ecologist and author of the book, Environment, Power aid SociL(t,, and the 
forthcoming book, Ener y: Crisis to Steady State, to b! ubl.ished by :A;;ri..'

-ill.
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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 certa.in 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 understand 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 ferti.'izer,
 

water (irrigation) , and tillage. 

Fertilizer does not hav2 
to come totally from commercial sources such as
 
chemical fertilizer. 
We suggest that all potential sources of plant nui-rier-,
 

including wastes, be explored. Particular attention should be given to 
_ae
 
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 1equines providing biological nitroen fixation should be 
used in crop rotations. Legumes can provide high-protein food sources arid con

serve soil fertility.
 

i,:i,_. j ,,, : . -95-• ' 

http:certa.in


Procassing and Storage
 

Losses of food between production and ultimate consumption are judged to
 

There is a need for adapted technology providing inexpensive storho serious. 


"noc facilities using local materials for construction so that any surplus pro

can be stored until proper time to market the
duced over the farmers' own needs 


product for best profit. Cooperatives may be helpful. Also, proper institu-


Lions for low-cost credit to the farmers are essential. Above all, the loss of
 

food must be prevented -- it is an energy loss a.id a food loss. 

Food processing must be increased to prevent spoilage and to make food
 

safer. Better low-cost packaging for foods is desi.rable. 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. 

Trans.ortation 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 

A complete transportation techinexpensive, energy-efficient transportation. 

oth, r energynology analysis, includi .1 Loads, vehicles, ropeways, and all 


The transportation network of
efficient transportation schemes, is needed. 


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 

as well as on solar cookers.needed on increasing effi ciency of cooking stoves, 
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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 stimulateemployment 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 deprive 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
 

opportuni ties.
 

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 reducin.j the effort to solve urban problems?
 

2. To what exten4k 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
 

as employment generation is concerned, in terms of changing the labor and
 

capital factors and relationships?
 

2far 


5. How can rural delivery systems for energy be best designed and im

plemented? 

,2 -98- ~2 , . 22 
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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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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 generadtion, increased agricultural production, and agro

industry processing. Larger energy supplies 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 -.ystems approach which considers all elements is essential). 

4. There is a n d or 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 

assumpt-ions il the light of resul ts of existing rural !,,:.rgy programs to deter

mine their validity. 

6. AID should con::;der encouraging dev,Iup ing-r:oun try governments to focus 

on rural energy programs and allocate resour,'e& to their development. 

7. Community participation in devrolpmeot and design of energy systems 

will insure acceptance a:d uti] ization of the.e sestloins. Rural people are 

rational. and can acc;,t. change where the benetfits of change are made apparent 

to them. Conmmoni.ty tarticipation in the exten;ion of energy systems to rural 

areas and the development of the systems are incentives to retain rural. people 

in their areas. 

-i01
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Views on Enviromental Problems-in 
East Africa 

LEONARD BERRY and ROBERT W. KATES* 

... Environment is the ambience that us.surrounds Environmental problems 
are those of men, posed to Lis by a variegated and variable world of nature,
created by ts 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 Afica 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.

Thu,, the personal views that we espouse in this paper are attemptour 
to comnbine 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 they served asby the authors when Director andHonorary Professor respectively of the: Bureau of Resource Assessment and LandUse Planning, Univcrsity of Dar es Salaam, Tanzania. Presently they are Professorsof Geography, Graduate School of Geography, Clark University, Worcester,Massachusetts 01610, U.SA. 
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Tanzania and] Zambia.for ich problcmlsted in the table, e have provided 
qualitativec estimates of vairious paIrameters: thc importance of the problem, 
changc in its direction and intensity, concrn with it', and man's potential to 
affect oralter the problem., ' 

In the tbew ugs htteiprac
as a function ofthe severity of imp 

faputeicnb siae 
.ct,efrequency of itsrecurrence and 

tilecxtent .to which the population is involved in effects of tle ,roblem.rliesei 
estimtates are crude bit,, nevertheless,' r aling. Onernajor problem, popula
tion growth appears to be I iodeirately sm-cre, increasinglywidespread prob
lem, but in piedominantly rural Eastern Africa, affects at -nostIl ut 5 per cent 

77 . -- f, the..otal. populat iondlIi-cpnt -,lse----iid ic-dis-e sL-i ,ronie-nia -. -

nutrition intestinal infections or malaria are severe, particularly to children, 
Occur fr quently , and thc population, at risk is most of ihe ara's inhabitanjs.2 
Automobile cideltnts which avcragc '50 times greater than 'American 'rates 
affect few, with a pernicious severity and selectivity Of victhns ,'.mainly fron 
the. leaders, the educatcd and tihe.skilled,' In' further contrast, bid and insect 
damage, while widespread and flrequent, is relatively light in thzc':everity of 
individual losses,. 

lThedirection and rate of change in the intensity of te problem is shown 
symbolically in the table. Certain problems grow rapidly (10 to 15 per cent per 
annLm), natlral hazards are p eriodic and relatively stable, and some landuse 

' 'changes are slow, but steadily \vorsen. Soniehalt s,,'i igly, 'We' conclude 
* that a technoclogical ha/zard such as auto accidciik, way show little' or no 

change. While the frcqucncy and sevcrity continie at a high rate, improve- ' 

ments in roads and vehicles offset the increase in trallic and"ehicle ownership. 
Concern is expresscd from several points of vicw.'Fhe form of concern 

extern1l to Africa is reflected in both popular and scientific publications and '. 

this concern is often thie highest as those who bother to, write about African 
' problems front a European or North American pcrspcctive are by definition' 

*/generally .concerned. I'or evidence *of internal tconc mn we draw heavily on 
* governmental actions, and pronounicements, In ithese, African nations, pressed 

by thle exigencies of development problems,. evidence concern .puibliciy' mainly, 
over the 'dramatic effecls of nature or tile growing edges of modern life which 
'often personally' involve the policy-maker. ' '' 

In our evaluation we share thie vision or myopia of oflicial Africa in 

devaluing miany world-view prbesin the light of' more pressing needs. At 
1 1. D. Thomas and C, J. Thomas, "Comparative Population Data for the Divisions " ' , ' .. 

of Tanzania,, BRALUP 
19 7 1). -,.. 

Research Notes. No. 10 (University of Dar es Salaami, 
..... .'. . 

2 If. Page, Iealth Srices and the Incidence of Dease". in Tanzania in Maps,
editcd by L. Berry (ijnivcrsity of I.ondon Prcss, 1970), p. 118. 

3 Local newspapers 'in Kampala, Nairobi and Dar es Salam, almost 'monthly report
the death or severe inj)w ol' senior mOVelnwcnt pe,,onnel in car accidents. 

4 A. C. Masearenhas,. peioo,,onC noMMriciliOn: Ilso s:C 1ot 34 ' 
5 We also have a\"'il0i1lcone of the few sttdics existing in East Aflca of fam er 

peiception of vanioi,, cnvi ronmni al crop, ha/,aids, a ctlllp[alive esvalualion hv 
219 Sukun'aland farmeri of, 13 potential crop hazards. Sce L. Berry etal,."Pilot 
studies in IHumandAdtlmcnt io Agricultural Drought in'Tanzania', BIRALUP 
Research Paper No, 13 (University of I)ar es 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 ciltivatin of steep slopes." Our preoccupation
with rural development is manifest in a high concern foi more co-ordinated 
rural land use. Such a concern arises from our applied research, where we 
have found failure to achieve expected benefit fron water supply and/or 
irrigation schemes because they were designed and built as alien intrusions 
on existing land use witi no ittention to soils, farmer itere.sts, or markets.7 

But we would disatgree with the emphasis on urban land use that so frequently 
embodies physical planning in the European sense, which ill Africa leads to 
urban districts segregated by class or colotr, with workers often isolated from 
their places of work, and all manner of hid, mciles tolerated if mostly out of 
sight to all hut their inhabitants. 

On the wildlife issue, international concern is often expressed about the 
need for presermtion of wildlife ecosystems, couting oftcn [rout countries 
which have desi roycl ii1uCh of their own wildlife.' While recognizing the 
global need we &lso recogLnize that the world as a whole shotld take on the 
cost of this exercise. We woald ric the prcser'vil on of wildlife ais it tiational 
objective fairly low in priority Unless means canl he found if bencliting local 
people mLuch u torc than at presenit. 

Finaly, some problems anlct our interest not because of their urgency 
but because of the relttive ease hV which they caI be chianged. Thus urban 
land use mav he Imore easi lv controlled than rural lrd use, or agricultural
chemicals reguiated far i or easily thati itbiqitots bird or insect pests. Con
versely our readitr, (if the work of Bradley! or Kresslel: mtakes us pessi
mistic on the prospect of radical redlILtion in ,'Idcnic and water related 
diseases. 

The table servcs i() set in overview wlt we thitk :,re tilet lre distinctive 
Eastern Africam Cimitotnitettal problems, but it oversimlifies themt as well. 
Indeed its tahtilr clasificatiott does art itnjtstice to the tmijor tlerie of this 
paper; that etvi ott ii t iI problems are in a major way tlhe result of inter
action of man and tIte tatural world. E-ach ntaior ecological zone has its 
particular set of" problems anid in the area st idlied w pick out lie desert, 
the seni-arid huds, the sset and dry savannah aid Itl tropicail highlands as 
having distiMtiv stub-set. of itttportat ilan-ld probleni.s. lo these we add 

6 R. Wilson. forthlimini: rlllicition. TIh .SoiN of ln:imi iA, () Rome)
A Kascha 111d I. licriv. 1ts, land (I/e in i':ii t'rocc. (Confcence, OtUP. 

7 I. I rte.til n R W l',ic . "ll,1nccf I riL'rcd SCtChICIIll A 11 11O fOir villagCs
in Dtod ni: :nd Srid;i K.gln, T inzatnia", ItR.AI\,l tesc.irch P:arpcr No l110 
(tUh ttwI 'Nf, il l). !,s S.t Iln. I[ ) . 

8 (onsidcrzi llc tii:io tl pewire l t.ta h ' roibt,,hO Io h m oi l F ,t African 
g.,tlX' Ircll, %kell t mall dteciklm oi l latnd i - !H (11111!lttt inJIC parksI 

CC'S\, dC 1,! dttt', OItirln 11t i!;lI m V isi 'OofjlI r atdlu , in I \W,h th ... 1) 1I llr; 1dtllt % ; i ltl A I' \ Vtli , ,'. "Otl,~ ', t f Wa'ite r ; 
t)oniesic \\;tlr il i lIt: "\hI DII)A;g )

I10 .1 Kre\ fcr. "1lhturu :ii \,ii IHtealth Water 'nipil, in d cf-Rciince in Mayo
Villagc". I.RAIT 1l c,carch Paper Nv. 3 (Univc si of Dm c SaIh;n. I16 8 ). 
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Table 1sSOM PARAMETERS OF RESOURCES AND RELATED ENVIRONM.E,'TALr PROBLEMS IN EAST AFRICA 

Importance Potential to 
Re-ources and Rclated Environmental Ratc of Affect or Concern 

Problems Severity [ Frequency Population 
at Risk 

Change Alter the 
Problem I 

External Internal Author 0 
z 

Human Resource:, 
Popula:ion Growth: tc 
Urban Congestion + + - . ++ -+ + 
Rural Involution - - + ++ + + +, 

Qua i-NaturalHazards: -
Drought +++ ++ ++ + ++- +-+ ++ > 
I lod + +---+ - ++ + 
Endemic Disease 
Fire 

++ 
-

++++
I- -

+ + . + 
-

+ + 
-

-
- 0 

T.cchi:ca! t1a:ards: 
Aut, and Related Transport .++.--. - ±-4- + .. 

IndtUtrial Accidents + - - + - - -

I 
Occupational Diseases 

Ln,:Jt iCes,;arces." 
..... . .--

O 
Soil l.ro ion From Cultivated Land 
R;0~ccmd D)tc,ioratien 

-
++ 

-+ 
--

.a_.. 
-r 

+ 
-+ 

+ -
+ 

+ + 
+ 

++ 
.±±+.,. 

iolc,t lestructin ... + +± + -
'uplanncd 1rrban Land Use - -. + + .++. . + 

Uncoordinated Rural Land Use - , + - + . . . 
liicir Rc.,urces: 

Industrial - - - ++ + + + 
Sea'-c and I luman Waste + + + + - + + + 
V &.r Re%.lcd Di,eases -- +- +±+ - "++ + + 

Air. 
Pl intion -- ± +- + + 

Other Ri"' 
Conervation of Wildlife + - - - - ++++ + + 
%laxiePollution - - - -+ + + - + + 
Agricultural Chemicads - -. - " ++ +++ + + 
liological Crop tazards 
B'rds., Inects,Vermin 
Wildlife and Livestock 

-

+ 
++ 
- -

++ 
I + 

+ 
.-+++ 
++ 

+++ 
+ 

Micro-parasites + ++ ++ -4. + ++ + + 

Key Not Significant--- Moderate + + Very High + + . + Increasing-+ Decreasing<--
Low + High +++ Rapidl-, Increasing t' Stable (- Rapidly Decreasing ,I 
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two distinctive urban environments; the concrete, European-type colonial city
and the traditional African urban complx.

The zoned complexity is matched by dyniamic changes partly induced by
population-based growth and partly by the lisruptive impact of development 
inputs. Recent studies of population pressure, soil erosion, natural hazards,
water development and international trade illuminate these changes, con
founding some c,,ventional expectations while confirming others. 

A ZONAL VIEW
 

The Traditional City 

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 Da, c';Salaam. Among its characteristics are: closely spaced
single, rarely double , storied buildings, largely of Iraditional materials, using
traditional kinds of services for the large part: the Arab mk or the African 
market place as the focus of retail activity, sniall workshops and trading
firms as the indmustrial backing and standpipes and latrines as the major water 
and drainage serices.!' 

These cities fulfil nrany functions very well. 'heir very lack of services 
means that they ab:-orh a less disproportionate amnoin0t of the nation's wealth 
than the Western modern city; the intermixture of smal industry and dwelling
cuts down the needs for transport and inter-city communication may 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 f 2).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 overor 
1,000,00 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 Malaka well docnuiented from hiktorical records, 
the totally bare 1one around Omdurman and the growing range reached by 
charcoal bu er:i around Dar es Salaam, all hinhlight the ecol, ical effects of 
urban growth .- In 1hC same waV the mixture of "nimalsam.ricultureand 
within the tradiioial ciN. is a rational adaptation of rural life. Bilt when the 
city is large, ,r,,ig for goats and space for aprikulture disappears leaving a 
nutritional gap to be filled. 

I See R. I ilorv;,r. "\'onl hinen's Isolated St:irc :nd he .i:: Ajiwin Addt Ababa,Ethiopia", , wi01 tiof ..t,zerica, (;eograhrs, \"ol. 59, No 2 1169), p. 308,
for a dlisctmsion of Ihe role of foiests in an African citv.12 J. II G. 1ehon, "ILald (sc inSdan'', lVe,,d l.ondl Ue X'urvv, l-ceitnal Memoir 
4 (195). 
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Inl many ways the traditionil city ma y be important for Africa in tihe ftu"re, 
one importait fuctioe:llnen the preservation of many cemcnts. of local 
life within an trban setting, Bit in order for it to fulfil its functions, a careftlL 

/look needs to be taken at the problems of girowth. The dangers are of major 
economic, ecological mid social dctcrioratipn. How can we have single story 
.honicSwith plots for cultivntion and iyet prevent impossible strainson ithe 

transport and service nctwork?' How can fuel needs bc met c:heaply withou.t 
&olcg0ca! danger? Aid as tie city presses even *coscr together the disposal 
of waste and sewage becomes a more pres;ing problem can it be solved 
chealply, "Ind wisely?"4 

The Modern City 

The modern city in Africa hegan as an administrative structure-typically 
with well separaled (s!rc!oaled) areas-thei administration block and the 
widely spaced suburban-type dwellings, the local town, ctc, Later, planncd 
additions learning IEuropean lessons provided imdtustrial areas and the varying 
grades of residential areas. This city now shows the splendour and misery of 
its Etropean. counterpart, together with. for most of thte poorer sections of 
the community the problems of poverty and lack of public facilities. The 
journey to work on foot or in infrequent and overcrowded buses adds greatly 
to the working day. Improved services exist but are sirontfly differentiated; 
the urban poor of Nairobi pay atsmuch as $1.23 per 'ubic metre for water 
Compared to S0 10 per cubic metre for the rich, without the convenience of 
taps." A recent urban plan for Dar es Salaam, foi(.casting a mnodest, con
strained growth rate of 6 per cent per anninm, would, nevemtheless, absorb a 
high percentage of the local dcvelopmen funds of the coutry in order to 
carry out the recommended "necded" projects. Planning the liuropan way 
is in our view not the answer, Rather than repeat the errors of current urban 
developnmet, shotild not the aim for a pianned city be one which will have 
a good public transport system in a comparatively classless societ; hat has 
integrated district,'intcgrated in function as well as in race and income, so 
that comfmInication problems are reduced but with industry well controlled 
in its environmental effects? 

The Desert 

Of all ecological zones perhaps only the semi-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 Mlaster Plan Tanania" contains' a discussion of these 
problems (Tanzanian Govc, nment. 1911)

14 Sone intcresling posdh Itics of cheap. sclf-ignitin- waste d .posal units are cur
rently under cxperiment by Swedish sclenii'. " 

15 G. F. White, D.1. Blradlcy'and A. U. Whtc, "Drawers of Water, Domestic Water 
tse in East Africa" (Draft)

16 Darcs Salaam Master Plan. 
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of water and one of man's dreams has been of "making the desert bloom". 
The recipe seeimed to be "add water for instant success". One ambitious 
attempt at desert irdsforniation has been in the Aswan High Dam, the 
formation of Lrkc Nasser and the vast corsequeit increase in the irrigable
land and electric power supply of Egypt. It is too early to trace the full costs 
and benefits of this achievenent but the project is beginning to reveal once 
more the hazards of' ,tich large modifications of any environnient." Despite 
the popular statements to the contrary, some 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 oil tie delta, tile erosion of the delta shoreline and increased 
erosion downstream of tile dam. But these were not thought through and 
the needed rcsearch undertaken and their extent will only be apparent in the 
future. The greatct haiard fron competitive plant and animal life may yet 
be to come. Provide water in a hot desert environment and ecological con
ditions are perfect for the rapid multiplication of a host of plants and animals. 
The development of whole new ecosystems mav appear catastrophic, with 
rapidly multipl\ inu plant and animal life. The intrusion of the water hyacinth 
into the Nile south ol Kha rtoun in the fifties was one such major event. 
Lake Nasser is very vtlncrahle to such events. The modiication of environ
ment has also had wide ranging social effects. Some of these like the evacua
tion of Nubians from tie area were foreseen and to some extent planned.
Less clear are the cllec's on the south Egyptian peasant. [low has he reacted 
to the new siltless waters? [low 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 contim, to unfold for 
some time to cone. 

7'he 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 oried at least in part in different climates 
and are vulnerable. 

A wide zone exists south of the S'hara which contains large areas of loosely 
compacted saNd soils -iLi file North Central Sudan na\ be typical. In this 
area where prectt cultivation is hainpered by the irregu lar and uncertain 

7 	 The dcgre to 'Ak fit .fil d /' Aiii ( \s ;in I 1gh );,t) is oite it a primC
eximpIe of C;t\ Ir inn it pohlen s appeil aImllos il cIlsC, rchi Ied o the Iitera
lire ;is'iihle orl tie .k'teal Cenvironniernital clects lIi the Plohibct of nsliating

cOst- itil .S RUIclI and LA c "l1 it-

menial Prohlems A-\ - sonm y". Acitc, 172. pp 1ii)-131It
 

heUi i',, see ( II...\ ;r- j cIn. l,mtioial [r iron-

See also. ( S ( iClee. 'th. Rioe of the Samd ,I (-\sw n High inI Aili Din)
fhe Fisherjic of tie Sotilheistern Meditcrrineat". in Ilw ('er/ic s 7'chnh ."c,,,I',v rd It,ri ,, ', ii v \iI T'chpmi.nt. I arndi .1 %1 \Nillon (eds.i
(New York The Na ial History Press, 19)71 
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rainfall, grazing liais traditionally beco th menans of livelihood. Cattle, goats 
and camcls are the main source of income. Growth wid development have 
produced a steady rise in the stock' numbers and major government and 
private prograinmies for' provision of water points have bgcn in operation 
for 25 years. The-Dixcy/A,ubert FA. team in 1959 cmiphasized the scale 
of the resulting problem-a -majr deterioration of a wholc ecological zone,18 

Thus, in this zone, provision of water nust he linked with its uses. Water for 
irrigation and gardens and watcr for hu:nan consumption may be encouraged 
but water for stock must be mainly relatcd to the potentiality of environment 

" 
and coupled: with cent ra land -useplanning.- --
S Environmental problems here relate to the wlhnle planning of rural land 

use and the future economny of the area, Gradging is an effective use of this. 
zone but if future generations are also to use it, major national and possibly 
international steps, including the setting up of proper standards of land use, 
optimum stocking rates and lonZ-tarm education and organization d environ
mental problems, will need to be taken. 

Wet Savannah 

Much of East Africa falls into the wet Savannmli clinio-vegetational zone. 
It is the zone of seasonal drought but good vegetation cover, of small
holder agriculture with maize and millet the staples. Here problems of 
growth and change tend Pcnerally to be less traumatic than elsewhere but 
have grave potential for tae future. Peasant cultivation in iiiany areas has 
not been such as to niake for any major deterioration, ovcrgrazing is locally a 
problem but land pressure is not yet high," I invironiental problems are 
related to the natural civirounient, with birds and other pests,- ,including 
tsetse and wild game figuring high. A major need is to match people and 
crops to markets and land capability so as to increase rural 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 havc been preferentially sought out by the East 
African peoples and some of the densest populalions 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, 13ut such systems have been confronted with problems 

18 	 For detailed invetikarion of ithearea and the problems see Doxiades. Associates 
1963-1966, aind LIN Special Fund, Land and Water (Ise Survey ill Kordolan 
l'rovinre of the R'epublic o the Sudh-:, 60 Repoits and Final Report 1966. 
J. It. G. Lebon, 'The 1.alnd :nd Watier Use Survey of North Central Kordofan 
(1961-C66", Gcog, Joutiul, Vol. 134 t1968), pp. .546-549,


19 I. D.Thomas and C. J. Thtmas. 1971, op. cit.
 
20 	 A. C. Mascarenhas... in S,Ominde (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." 
Yet few data are available on this process and its effects. The studies by
Thomas"2 (UhIguru 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 Boserup2' that the steady pressuIre serves to stimulate re-adjustment

,-strikes us as an optimistc, viewof a seriousproblem To avoid-rural involution,717' new and much more productive combinations of resource use will have to 
be found in these areas. 

SHIS1RIC 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.2 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 cnalysis failures.a 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 is 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,I. Omihide, Land and Population lovetnents In Kenya (London: Heinemann,
1968).
R. S. Ondingo, "Land Settlement in the Kenya Highlands" in Education, Employment and Rural Developnent (Nairobi: East African Publishing House, 1967).
J. N. S. Carey, "Tho Decolonization of the 'White Highlands' of Kenya", Geog.
Journal, 131 (1965), pp. 186-207,

22 	 1. D. Thomas, "Some Notes on 'pulation and L-and Use in the North Pare
Mountai s", BRALUP Research No s No. 9 (University of Dar es Salaam, 1970),

23 	 B.Datoo, personal communication. 
24 	 E. Boserp, The Conditions of Agricultural Growth, the Economics o1 Agricul

tural Change Under Population Pressure (Chicago:, Aldine, 1966)25 	 Somewhat to our surprise we found that soil erosion became a serious concern
in East 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 Change in
Tanganyika During the Colonial Period", Tanrnull, Vol. 1, No. I (July, 1970), 
pp, 3-15. 
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EAA'FRO":i and ]atcr by co-operationhbetween Uppsala, University and the 

University of Dar cs Salaam2 . point to the conclusion that deforestation and 
even cultivation of steep mountain slopes in the tropics on partictular kinds 
of soils is less hazardous than was formerly supposel though dangers cxist 
in terms of bare ground. and in somc localities. Continuous cropping on steep 
slopes in the Ulugurus has certainly becon practiced through the last 50 years 
without catastrophic changcs in yields. 

Equally there is growing evidence of ihe soil erosion problem on a variely 
of soils in East Africa, particularly those under gra7ing. In grazing areas 

. tileilsk'ialu cattle is-oftell eiled -in uhbers_1irge-numbets arefi- , 

also thought of as good drought insurance. With improved veterinary facili
ties and water ,supllies, grazing alnd the availability of palatable grasses 

- become tle constraints on stock numbers." With grazing land not controlled 
by rigid land tenure provisions overgrazing is all too high a probability. 
Murray-Rust"', in a detailed study of one catchment 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 such processes bode ill for the economic 
and environmental future of these areas, 

The Introduction of Vater: An Actte Environhmental Problem 

Most environments in Africa are water deficient, at least for part of the year 
and deficiency in water provides the main barrier to a ,ide variety of biotic 
dvelopments when sunshine, suitable temperatures and suitable soils are often 
available. Water control constitutes ianinterference in tile hydrological cycles, 
makes major modifications in the soil biotic cycle, and drastically alters 
inputs into the local c osystems, 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 environment." 

27 	 L. Berry and J.Townshcnd, "Soil Erosion inTanzania", in preparation for Geogra
fiska Annal'r (Special Publ. on Tanzania, 1972). II. C. Pereira r al., Erast African 
Agriculture and Forestry Journal t11962), special k;tie, Also N. Dagg and J. R. 
Ilackie, lletdhin of the 1.,I.S.11., Annee No. 4 (I%51. pp. 63-75. 

28 	 A. Rapp and L. Iterry, "Soil l'rosion and Sedimentation Studies in Tanzania", in 
1'rocedins of Conlcrence on Land Use (Dar es Salaan: Tanzanian Publishing 
House, 1971). 

29 	 M. N. Iarrison, "Re"ort on a grazing survey of the Sudan Khartoum", mimeo. 
(1955).

in T, W. E-ast Peoples and 
its Resources (Oxford: (ford University Press, 1969)). 

30 I!.Murray-Rust, "Soil Eroioti in Kisongo Catchnent Area. Arusha", IIRALUP 

J. R. Peberdy, "Ran.,eland", NV. Morgan. Africa, its 

Research Paper No. 15 Uniscrsity of rI;r es Salaam, 1971), 
31 For a detailed explanation of tIne complexity of evcnts, ,ce the report of the 

Working Group on Man-Mide Lakes of the Special Committee on Problems of 
the Environment, or the International Council of Scientilic Unions, Man-Alade 
Lake.%a.t Modifi'd Ecosysten., (in Press). 
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We have studied a small irrigation scheme at Mangoni in Tanzania12 where 
the construction of a small dam to regulate flow resulted in there beingpermanent water in the stream below the 	dam. Game which used to travel 
elsewhere for watier 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 andother diseases creating major social problems." 

Drought: A Periodic Environemncal Problem 

Current research now permits us for the first time to broadly, albeit crudely,
sketch the extent and effect of drought hazard.' 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. These 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, generatemigration movcments that increase urban problems, accelerate existing mal
nutrition, and create widespread, if unmeasurable psychic stress. As Lovern
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 incteased 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 4,;' food grains in contrast with minimal 
imports in the m'ore serious drought'Iyear of 1965. The perspective for the 
future is also depressing as the Uhru decade for Tanzania appears by con
trast with previous eras more favoured climatically than that experienced in 
the past or to be experienced in the future. 
32 	 L. Berry and R. W. Kates, 1970, op. cit.33 	 W. A. Hanec, African Economic Developmnent (New York: Praeger, 1967).A. T. Sharaf, "The Sudan", in S. P. Chatterjee, Developing Countries of the World

(Calcutta, 1968).34 	 A major manifestation of drought is food shortage and famine. This is now documented in Berry et al., op. cit.; C. Brooke, "The Herilage of Famine in CentralTanzania", Tanzania Notes and-Records No. 67 (1967), pp. 15-22; C. Brooke, "Typesof Food Shortage in Tan/ania", Geographical Review, Vol. 57 (1967). pp. 333-357;A. Mascarenhas, "Aspects of Food Shorlages in Tanganyika (1925-46), Geog,Dept., University C llege. Dar es Salaam, Research Paper No. 3 (1966), mimco,M. Patton, "Dodonma Rcgion 1929-1)59, A history of famine", BRALUP Research
Report No. 44 (Universitv of Dar es Salaam, 1971), More recent work is describedin R. W. Kates and B. Wisner, "The Impact of Agricultural Drought in Tanzania
and Kenya" (in preparation), 

-117



LEONARD BERRY AND ROBER T W. KATES !. 

More call be dlone aitthe level of farin management to reduce droughit 

~~vulnerability: phliilg aitop timal tinies, using short scasoin m.,dtze variete 
and millet foi- orought prone', ;treis.-and ijlprovcd local markeiing and storage " 

policies. Adoption of these depnd in part onl general improvenlt ill agri
•cultural praCtice, Oi ultiliZi11(, p~otentil inco-operative activity, on: develop
meat of improved varieties and methods, and on comple.x environctal
 

cliange. For example, Llic?adoplioil of drough1dt senIsitive Imaize illpreference 
to drough anisttmillot has; conie abouJt il pa,q Mecuse bird depr0datills, 

sgre-_tee thle conc ei t1rtion :of crop
of bird chiaser'ss more siall lhildrn attend S6001, 1at tilSe 

.................inm3illet hJ.ave inccascd w.3ijth and tll oss
 
historic wayOf.
 

food has beencoping wvithi shortage.s to spread, the risk and shiare bctwen
teduce 

sened thisltrlase incrasintily national government lakes on tie task, But 
the risillg costs suggest that bo national andiregional planning ardrequired 

places of shortage and places of plenmy. Intribal Africaf dtribe
 

for periodic variation in rainfa. 

Pollution: An Exogenous Environmental Proncem 

The response ofrdeveloiing countries to the enviromnlcxcproblems of 

developed coutrlies ranlges from hostility to at best, mild s;ympathy. Coil
nintal preoccupations of 

developed countries will detra.t from tie already n a.r interest and develop
greaid a ailbl 0 hat nret standards based oilcr&eloped nation 
standards will be imposedt o developing coutries arheay sre beey in
appropriate technS!ogy transfers ny [oriba Arca of tid aid; that 

sidcrable fear has ben exrc.s d that tl vironot 

cnviron fie,, at standards will ho ' sed to f'urther reduce imports fron develop
ing countries;pan that overall, environmen t taone of 1 growing list 
of issues which tle rich countries of the world use to evade tigarue rucrisis 

of mankind, (lire and poor. Hlmilto,1 Shirleygreat global inequalities of rilchArerasingie, Ambassador of Clon to the UN gave recent voic to these
 

and similar views,. 
The government of developing countries, their economists, ald plannersbes ot 
not andfa will ot allow themselves to be distracted frotaiel iperatives of 
economic developmentwilld grow te aillrsry dream ifr atmosphee free 

fromi smoke or it landscape innocent of chlllnmey stacks, \\"tnius', Ot, generally
speaking, allow our concemn for the en to develop into hysteriao 

That these fcars are pell basedcan e by East Africansl readily undrslood 

long accustomed to international concern pit
itsuhwildlife resource, at times 
bordering onl hysteria, andileply revealing of values thaiseem d to express 

from smokeor a landsudp innocllento chlltnof sasWern. otgnrly 

35 See, for example, "thican Lnds taking firt small seps to presjerue environment", 
New York te regmbcr 2S. 1t71. 2p a 

tory co for UN Conference on the Environ 
meal 1972 fotAdds Sepct ntber, i n. 
Alsoe dish io,,at ptmpaba herence 


blpn 1t4 

36 C. S. Rnsell i otd . tg tional
If.I ithebm tolnicith nironmentaliprobltis-A' 

Taxonomy",dcieteliJune, 1971), pp b tm07.1t I31,4. 
37 Quoted ri Mo ou.Farvar et t. he c i"onofAst" Eniro int,13 (cto

b r,197i), p. .0. . 
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greater concern over poaching than the malnutrition of children.'8 . 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
paied itoaccept fromi the developed countries even 100 per cent of their gross
naitional pollttion if thereby they could diversify their economies through
ind .,tit iont. 

Fortunatelv such rhetorical choices may not be necessary. Rather, in develop
ing regions where the present levels of pollution are already low, with 
carefutl localih ionl and technological planning, natural processes of air, water 
and soil ,; Ihe u.sd to dispose of residual waste with minimal environmental 
disrtj)timn. his potential comparative advantage may shift the balance of 
Iocation;t decision as to where to process primary materials that serve as the 
major v\pn IIs of so many developing countries. 1' 

:\n,,0hCr k'v pr )iInCtion decision may shift to the favour of developing
cotiilics.S \1 thclic nianufacturers are major polititers. Commoner recently 
cOlltrI-edIlthi dil uptive qualities of synthetic fabric prodtction compared to 
the virt e.s of ntural l)rtOdctiOln of cotton: 

Nvtn. 	lor etimiple, is produced in a series of' fron six to ten chnlica rcteactions 
i-miil i

, 
filmn 20!)- 1F Io70( F. This rimeans a considerable Coimhlution of fuel 

aind .:11-im.polltLi l. Illaddition, such Chellical icat inI lily rclease 
w.tale hclnica s lilt,) tile all ir \.,itl, agitin polh tilig. One il it t )tilv ;it rpitll 
not illCulded in fhe n.Lillti pioductio- of lik (and) the s ntlictic.e.. 1ccatise 

fih[e is 1llhi-1i:ti.lc it c;llllltt disposCd \t1ho 1t a
be of ptittillit stiCS, Ol 1ht 
crivilOlmient , cicv bitof synthctic fibre or polyester that has been prithdcCd 
on the c;ilih is destroyed by burning-- anti thereby polllles the air -or aCC
titillates ruhilish."a:i,, 

It riakcs iod c,,loical sense to buy East African cotton and sisal. 
Finall . the mill' radical cnvironmentalists in dCveloping countries have 

raised sif ,tanlal issnes as to the rapacious nature of atsystem, predominantly
capitallis, tli involves employment in the U.S.A., for example, of 40 to 50 per 
Ctell[
(I tiC wrlds nit ura edlttorces for the direct constmtption of about 
6 p ,; of its peoplc. )cpcnding on overviews of the tinite nature of the 
resouiro., isc. tie piItem is miire or less serious. But it helps little to notc 
as sorie hiv. diile, that A\ria and other developing coutitiries vie with 
each te, for such exports. ('carly, the international terms of trade for 
primatv priimltc!!on iiikes a mockery of the notion of colllparatlie advantage
unless iL11caitls thal poor cotttitriCs will haiive the comparalive advanlage of 

' 
rent~ j. _ r. I; csiv oil I, true social costs of prtduction in both 
developed :mrik ii Icntries, the environmental crisis can he made to 

38 See, oric an itN t )',,r.Iimcs. op. cit(noii35) on blh ihcse points.R'cc m clg. a39 See i t I rid *). cit . lor dscusrt,ioli ti de, aid Andtc virolnrient 
a111c t ticB() ' c, ( hoiTmIL ( liclc'. Viture, Alan and l,,;(lNew York: 

41 	 .t '.R..,'cill i, tiriht rlititiilil lradiit anti the Dcvelopittg (ountties", Journal 
otAl d rn -Iri a Sit.lics, 7, 2 (1969), pp. 203-19. 

-119

http:1llhi-1i:ti.lc


44 

: 	 a en 44 4sere 

~~~LEONARD BERRY AND R01BiRT.-'KATES I: :' ::':: ) 

sev asciihasis to tileexploitative nature of tile prsn1ol market in '.
 

" " agricultural anid industrial imiteriials,. ';i, "
 

CONCLUSIONS """" 

Aficnenirnena problems: stlrlt strongly to. tile difficulties of 

tihe African e, ir'ontnient, anid are :not an exotic imprort of the anxieties-thiat 
concerl- the developed Nvorli. Natural havafrds, although their effect :is being 

....................... 	 iii i:.,vif - i - , t *jI1--,_, d! p t T -f I11llation- a rle still' Of
 

paramout importance, Maintaining the viability of bohtw and country
 
in die face of change; permitting radical deovelopilcntal Change while pre-

Venting the deterioration of land and other natuiral resource,, and doing this 
in tile face of successive accretions of population in fragile ccosystems-these 

are the problenms.
Thle 	 il ,ajor remedy both for-internal self-reliance and for outside support 

l tseis be encouragemecnt to develo p existing knowledge of (lieunique 

qualities of major eilvir-onmilnal, zones and, appropriate governmental infra

structures for each. Within countries and between countries in Africa every 
encouragement should he given to develop to-operative measures to ".spr'ead 

the risk" Of natural hazards at rn), one time, The tra, fit ional wisdom of tile : 
small farmer needs to be institutionalized into a sy, .Ci of regional collple
mentarities and specialization. Africa-wvide co-operation ill natural disaster 

1204 

prevention, now mainly in locust control, should be b~roadened to cover a 
range of natural hazards, with planning for inter-regional food storage and 

distribution given a high priority. 
Ire tide of global environmentalism does not necessarily auger well for 

devloping countries, But new orpportunities for comnllon cause should be 
exploited in practical ways. Enviroimnalists ill developed countries should 
be encouraged to raise demands for Iarill.fr-Ce entry of natural products 
comipetitive with synthetics, for greater processing ill tile counlry-of-origin, 
for nonexploitative price and profit remission policies arnd for redistribution 
of the world's wealth rather than the continued gluttonous growthi of environi
mentally disruptive consunmption in the developed world. 

In the East African context, many of the difficult choices facing policy
makers are genuine questions of balancing developmecnt and conseration, but 
none should, be made by omlission or out of ignoranmce,, Major developmnrt 
projects should routinely provide for environmiental impact assessment (see 
Appendix Ax).Oil a regional basis specialized personnel hould be available, 
charged with reviewing imports of, inlust rial and other machinery to encourage 
pollution control, and to prevent the duimping of -dirty"' technology. The 
regional monitoring anti (Iuar-anine of agricultural plant imrports currently 
carried out in East Africa, should be broadened to inclu 'de related iniports 
of fertilizer, herbicides and pesticides, Modest amounts or directed reskearch 
similar to the tlpe described in this paper call serve to identify and focus 
energies oil tile most pressing ctiviromlienal p'roblems, energies which are 



VIEWS ON ENVIRONMENTAL PROBLEMS-IN EAST AFRICA 

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 incarporating environmental quality as a 
public rigiht. What Africa does not need now is another bureaucracy charged 
with monitoring or protectinug such a right. Rather an assertion of public 
domain over cn vi ronnental rc,our-ces with provision for stand-by controls 
seems a more appropriate arrangenent. 

The two strand of, thought running through this paper: the concern with 
the "tradi ,ion environmental and the growing awareness of the. problem 
new set of ;)roblcnis brought on by technology reflect the basic nature of 
developmiet. While th complexity and multiplicity of the problems seem 
daunting, our own view is one of optimism. Africa has time, and if that time 
can 	 be u.cd 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 I:NVIRONMIENr AND DEiVliI.OPMENT 

Tie followin, are some queries which might be made when drawing up 
and reviewing plans or projections either on a project, scctor, country, 
regional or inter- regional scale. Answers to these questions, along with social 
and Lcononic considerations, could help both governments and assistance 
agencies in apprmising more fully (levelop n ent programmes and projects. 

I. Goals 

(a) 	 Is thei, C: all cnvirtomn-cntal component of the national development 
policy ald hov does the I;'2ranUinie relate to it? Are short-term 

pY0,rVmmtl c obictliv . 'Onl slo t with ]obug-cr goal. .'? 
(b) 	 DO the olbjecti.CeS inclutle al cithaiceuient of the cnvironnment, or of 

its ln;titeiianee.' 
(C) 	 Is Ow ifiplcnialion of obio:ivcs fca.sible under existiti, Icgislation 

anid .xititw, ;it iiiiItrati,.c aild supervisory itachuinct y? olw realistic 
is it it) cpc: that qualificd p'.r,,tmiel will be a";ailable to administer 
and u i ,,. 

2. I'repa, ti)fn 

tlfi.e relevant ani interested group, lincltdiug the .cientific coni. 
miunity) beten tonsulted on possible environmental effects? 

-121



LEONARD BERRY AND ROBERT W. KATES 

3. Environmetnal C )?scut't'ccs 

(a) 	What kind of environmental clianies are foresecn? flow far are these 
irrcversihlc? What alternativc choices remain open for the future? Is 
there a "balance sheet" of estimated environmCntz d costs and benefits? 

(b) 	 -ave paih!e alteri:ati\' ,irrangements for achieving comparable goals 
with more' fa von ,'ah illit on the cnviron ment been cxplored? 

(c) Ils IdC1ateLCpmlli'n biccn made for the rccovery of environmental 
quality :id the avoida w':e of a deleterious effect on society? If so, 
what will be the ditlcrCiwce in 
(i) direct inve,,iment costs; and 

(ii) 	inaiiitcnai,:c costs? 

4. EvuThation 

What arraiictlents lifve tx'en made for keeping the programmes under 
contin iiin! review and - if reqtiirCd--stibSCqtlent reassessment of objec
tives 	and app:ioaches'? 

5. Inferncationa/ tlll irnucma Imlicatirons 

In the inteI of the ra t ioiial use of rewOurCCs as well as the protection 
of the en.vironmcnt. ho\% do s the progranmme relate to sucth environ
mental stanl:, rd, ,lIob:il c'riteria1 or priorities which may have been 
genlerally adoptCl or RcoIized? 
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Annex II, 

(Fr~m ENVIRONMENT AND DEVELOPMENTSCOPE'conference 
February 11-23, 1974, Nairobi), 

Al SUMMARY REPORT AND RECOMMENDATIONS 

Scope 

N!ost delopl)Iinlg cotililtye IIC0ISha e1)WI tl e .101ht i o ',liceri d lidstirilizaItiol 
I flilmceCC V01 rll0m1 of' ( iCpetI Ie)bellC\L(I III I listrialiii 

1i(1l wi;ollid ri(1 i ftir depe nideiice oil (Ile hlighly lnd litiialt id1 ri( ()(,tile wenrd 
iii i illihtinci urn to pliltical independence woli:l oc lull)' realiz(d otiv hel Ille), had(1l , -. 

Cstilililled a,sll 'slifficient econytily. Iti lso t Clgfhltti il,i clli eollil'cS 

V. tra;ctie' ;11(1 domt~l'tic inidust ries. 1litis 111(listriatliat ;sseil itle frdev (.10Wl5 im.11 
-' ment anld tile 1101W of develbpinig cou 111lis, 'Illis it tilde aIccolllits f'or tile conisiderall 

altelitilol whic l(wevel I c)ililli ies 1iav gi nlto lldost iiIlii0, ill recent decades., 
A thilo gh dveh.pilg col ries ar'eat var),iig levels (If ilidusiral Ieveilii i, it-is t lec 
thait all oltIlclli a sill v'eiy eager. 0lfloderni/ze t iidlisth ial sector ol t 1leir eCOhlCi5 L 

arld to rildorce IIle base of, a sei l'-silstallllig ecoliol)y. 
IMost devl oJpilg colltlries aIrc also still :riivelv eligageld ill tile task ofrchangilg ile 

pattelili whic their ilidlstlializationl assiilned (iu-inig lile c era. 'Illciaracter 61',oirlil 
indilstrializaliolln diig ti earl) cololi!al lprilod was hasically,till (fextracting raw 
mllate'illiS (Ililly of tilll nloll-rellewahile)) for ti lilall'kels (f developedc oillllries wheri'e 
tile nl hg proCesSCs place. Alililgh iiidul ialaiolli ls soeiClllilfallliiui took tiiadc 
progress ill tile (Iev loping coilIIInries, eXtl'ltaliVe illll1 'ieslae ols ill01)l'alllllo hlliimporl 
mance. Ill a feCwolc(I icmCCiltrics, gcograpily aId hlistory Ilave cols1)il-cd withi politics to) 
keep extIactivo. ilildusritds (loniillull. A case iii pilhl (;Ill he foullnd ill (lile industrial 
expeCrilice 1)-thIt I alln AllireiC CoIllltllClrl1 esite Smile lothclfliha liwes i indlus 
SIrializatioli, a collsiderable pl])-oporiill oIf" le'l ildilsit ial Iclivities oF tllse coiitries 
COlIsistS of ieXexllotltioln ailld eUXicirt or"vllolr-l'ellewalc, r: mlierlll s (silver, till, CoP. 
pI' , iroi, ?in(, lead, Itligsleil, ,lll .lyldlllilluii, Iltililll )', iodine, alld crude oil) a d inla d 
all(ilsea r plodlics.it is wor illlilg Ila I llost olfIl il11in ald )etlolell Ii 
expllolitaioll ill tlcse colit its lasbcen carried ot I) il reign coilliries wIliclh areoltel 
Illlcolo rIlt-d i)ollt tile eftiecls of sil()) extrllclioll on Ille ec-olllllic life of tlle comtrntii s 
ilvolved and on tile qualiy, l'tile eniholllent It h isn0 exniggerationlll t claim that olher 
(developing colliltnies shiar'ed Ihlis expelriclite inl )road deta;il. 

I/In rerieul ),'eais, especiall) (ritrinlg lle United Naiions' lcvelopnient Decade, indils. 
Irialization .ill ilr developing c(llllitisIas lheti rlpidlyNtransorlldl(. Apart l'roi 
(inome.lic ittdlistries or liildiCrai'ts and tile eIlraclCiV ildistrie-s, ltltnerOlls SlIiail-scale 
mtid Illl(litlill-s(alt. ill(istrics hlave been estaiblislid A few lar1ge-scaIle Ilinsties, espe
cilly il0n, Steel, itid f'Irocileilllical, have been eslmbsli 'd, llil)Ilgll ilc). are still Few 
aifilfar alilrl. Mlre inillililui, Ic) atre tuncvelly (listlrillte(I, :lldlSome developing 
coulntries 111'Cwitlilotl ally oil Illtet' llealvy ill(1list1'ic5s, ill spite (it the faict that tile)' ale
rctogllizl as teiicrcil hlmlirks (l iullindutriill develplellI. 

Slit' low levcl (If hllyiV)' iuIsirill dCvelpImntC (x'N)ilns wily few, if ail', of' the develop
ing Coll'll ies Ive bcoie exportersofiidusi ,ial go ls. lThis Silaili iiltstrates carly 

" .l.. 
 2~/ 2 $i 
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' " "4U - ' ;'i. 2 u -:. ',. ,..- - h < -- B'4 

in e dovelo ymg Oflotiet A 11M a\en IInt',Ygl a11{ d cisive ImIpac -onl Ihu el ronV 

~ I flccY orientaItionl fitn p lanning is Ihlereh'ore o v: ~ . ~ '~ h I e.r',AIly For i"IV il'ol lieflal dustria 


'"~ : ~":i;:! rdcentl~l impact~,; ile 
9C 

Iiiialan
i(~rUnil h e niril-uiiieinr wams 
,. ;- : (iek seiif-coluroil m ;iniiilliil o J inature couild liaivc Unidled what~iieveri dam em ight harveg 

:. " .occurr ed," Ihe stor' is now d iereu.IThe technologically d.dulr h of'rm 
- - recent d- ites hasdincrealsed adverse u--ncts on the environment,"and~hh. 

]: '- ' of, oi i c environnicti i~simm inenc In tilc toiav 

~ ] )Is ,.. il'iind us;iilizaio il 

dow; nid se.ll*kildjllslilg mechaism r 
""]"' ,' somle o, ~e u llll,,el'Olls problemsI IoFl'u gude and unc()Iotro ll idustrlial developie tll 

.... n-r C liinar i4lmbe give l t) kiih' planning
(ICah iitp il n-n deem ilon Il I o[ill iintisc cas.ihe d isian 1c ioleeiv 

Itheoreinico.ls( ll'th db) (IcLulojhi n riesm istih ahto bm hiehl . . 
tat pro'okesde b eis hw to feai dt striaeit clinI' heir e -onmictsotifittrlie i e - - ;md : 


.. _ ~ suppor't tile wel fi' 't III illen t l
~time l eoFC \'ilrot Ob~viusly' , cetidn ot~llions oi. dr 'natlives 

nealtilab l C, tt h t.' ( Ill general, -.ii z . hhplit t 
liinh e f)hs asi,AS toi(he types % ilttics, it i desiraile I'n ive\ry coutry ou ri ni labish 

FaI s "clicir Iaentl th ii l t. i o liis to hetryliv n d ilil i , .imtili iiece ais tiish s 

lmill i nilIof IS. i i s esier Si d hitaidoneh I olithilni lessIIt n I.ion N'ill m .eetwith .
 
1cl, c(lol ' ci'sli iis (i' Ilhi illh't t fitstholedirel)int t rCoun ilin ry will,
i iieslci 

o r , c o ulrs e , d t e r mn e i s on,,, p in r e.s may I f r of iit: : 

urin o clirst Iid'i'-Yit isnuI (1962- tle In i I 

c 'hth lk(.pt lic o " K.d c ted s ant illustrion I f tleo rerinl itis. 

Fi - PlI, n196 t(i)), :,l.€ntii c to .lt 
on de\'soenf iild iioigld c >Ino diiti oll isiiten i ind l '.o igils agricul lui r ', r psiimtin 


,minn , powe.r, generato reI,'flineie )',and its .Iasic ind ustrie~s' su h s I'e.rl ilizer's andm
. oil,, 's. 

,.Cement,, rDhng the S¢ mo l F~i,'oYe.ar P';lan IW .67-19 7l ,
H , 1W the lid. Ia sis was oi, 

--ivelo l i,,dustry, hiael el ct l liit illi is 

"~~~~~Nlhile Illu(I i I .In , 11ihiwavys.,prit,aidi : - . .: 

de ping fhe iiou a,,nd sive : y, onici, e dC-C., 

f tall ce was a 11(hed Io soc>+ial ov\erhe:ad ca p iti(; . 
. l ..)? i )indutstrial esiales). fluting the.. 'lIdrd Fivc.-Ycar'i'Jin Perioid (I t 1T 97 iln sl,%d~iihe . :. I.':" 

,N- - iT; -d I - - -- -r-d l.I I
 

her deveh , hmCIIC C01h1111'rtiC~S havC ...
(lie Fut~ luI, ()I'tlhe I)erC IJ id ity ,egon, i; vd proelt; i fl sali, ial i egioil
 

ilapinrlo"e thes i h s odrtey. Ne indter thely weighd iif ttheo t.li't5il 


simila r , fu lt tte ,, tic,mo , 

w a c l a'it -rih

tinro'jct industril 'lfa sire eiivironClt01iilyl i Ihtl(,iu irofitit i , n litof lift nf' ihe 

aeople. Ilow blvIestileI pno i l a, e is tion llggestedlfd hiis iotic:l mrmiols of' igenist rializal 

unde.r tile J t as thereaysection l ii guidelines. lindustriesdustriessof t s ilblisiecd, t:witifie tyfg.it' cleadrlft. 

ptions C e:rnin tl - so o co f Ihir hn l i n,il o rtee iI ot ry oriCSre;gnli i dVdstd s01 --

contthem.Asrie 111matteriaI+ 11<e~achc,'h vi'trianiignorll h t oca tedIillilndlistrio cities l glail i 'a d' in l and i-Ifl1eill atcl.+li1 4) ""ll( C l'f it n h+[ l ndiiorbm oi. oI(llfilter'l fi l. h+ 

his tend, if unontrol e.l c 

- ieviro prrl>clf b ts l ;isen i ;lti ofthe cle.\'riiig o ji (I rItis.h
 

iacee nd I ve itmti al frteinbitn rid. l oriigravite 
enl' i o s( lirmaI)O ie , Oillc 
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I nonusi I Planning 

in die itdeqiac-y of pnieFailiies Sn ch as water, n seusing, agC, Schools, hospitals2 
inarkcts, and tianpoi t.A lithoug n. .l .tttit 11and nrkli. zac ion have a com mn localio lln ecoloi icall)' 

.deveoeoi it iiii s l to ke ,t em ;so i 
COII'cesiict ialfy by eli1coniaging ru I nlsre m Inirli grile

indusItieIs, and ot i': ial-sctindsre)ac by inclting Iincdiili-scaie indnt iL i 
tilt. liiiii i 1i5.,ITh point ) lped his is d i Cs ler .I.....g ideli ,ies, 

Sinice most ol ilie. infliricitill tihle (1(1loping coon: ries have not ye been established,
iil(ILtSttI ii lditnet%haS (he ChiCtO'Ct. CIIor itngr whBo tin oti Icis labede re f c lce tra dispeliltrailngthem . 1in mnost dIo landispersiofns," littl r no'ei:' ~ i'" 

c tvulopingIu ies,tillac o i~ji-tin regthlaiions f iniitril planning has resttlttcl in)all 
.. .. .. .. .... . ptte rn .. ...... a n d c i nnc Il igso m nl i i l. .o... .ei 

Co trl i t iaiaeilv roi.nrct 

liil-lhin i(ai ltagL would bc (o ll(i t, .e t1iisiam:lt 	 Oor ientediciolutmtyi
Siiheustrial plaiil mltata balaice cud(( hei;ichievi.( I)C(%CCi COtIctalt'aion and+(isiptr

Sion, which mlayv restlt( in di-Spetscd conc~entration or' co(Incennhed dispersion. Untilrecciitly, basic factors coiitsiclerecini tiL process o' (leiernillig Ile lo (i eer(ill Ililihsht .. 
did~~~~~~i1c1dei's ritcliteogil izLd li ini lttdrests of' the Ctivi Iotiiient. Sitch t11radit ionahot 

(1).Space Ichlire,iiils, iiicl diiig buidiheng 1coss ai d other phiy sical f ciliti-s. 
(2) A\'ailabhilty of'i2m !itiei'ialsand otler inputs and parts. 
(3) Aivailabihil) ofrtila c ry aId c(piltiil t." 
(d) Availability and cost OF (eergy (e.g., c..ricitv, mil, I.lel, and gats).
(5) Aaila"1"iii of lbor; 

("Grt Ii rl inisilrlnctnrC, especially of' tranispori andi ciclantiicaion"s. 
(7) 	LGeneia iealieonsiplvut other aspects of' (lie comiotnuy (especially il rlermsof' 

i nnllicilliI Irt plovielens, c loo el's, aind gen eal s crvice). 
(8) Overall nitild sctn'ity and tiationtal strategy. 

Thesects are iHo t alle11xh1aHStive; iml fitct(, their flexibilit lepetd toI)II(0; greatl extntC 
oil the r;tttgt (d optionis that. a coittit ry is willing to contsidier. 

in) tec al's bcarscIi~(o anl iincreasitng awar;lcness OCIftiliiviroiiiul dilinisioti of*
itd li,stwrihihat ioni, Ilel following fcor s halve ilicr;eased in imptrtltlice: tile ei neco!is 
itlustni l)'o eli toriitl clrtmid vice versa; the jposs li lii oh 

utitsilersidials, mtid t'f1htieiits; atIcltle i)ossiliits ohf ecvelitig. Thecse 

iiliis For titw llion Iasles, 
hactot's weigh

heavily in dieterlilitg solile of tie gutidelineis atd t'esech piolIl'iis which tre sliug
gested beow. licedevelopng clcitries have (l Oidole oaccodi ttemtlm ilte.i ."por
lance whIich li 	 oeydeserrve. 

"+(T 	 el& le li~iC hh illi asl ci f t e. '(2lll) -l)'(ep t ' ins Of " CU idel ines	 . 

fo*'lPjfu~h ffuc I/nlideve-loptiitg ('()Ittit'ries, e ito tt'ttly t i'tte l ii rtti;tl
planning tiist be g.;11(il to ti l'l t wfoti e o( t.l1 inlts. The pt li g m st cater 
10 IllC W1lfiai'e OF ith iicitls ;t1d of' [ite .i t aI•ge. ian y v l)n 
t'OMMiti't', tile (tIuliIil lCititage ha0Sled t0 the taifcto oil society iito)elites; skilled 
wvokeirs: atid l laT's, Mist ofwho rmcillitrate, itdstriA (evelopieti, in terts o 
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S I 

itic iy o t a ct lci t r sso i ilfC o lsosa l tl)t rd eIleg p 

a Vllpthem

o 1)u )I w 	 lp li1-1 lo isS P-,"1;l - ie g 1o 'II(-t t lc l ll o i l o 

int II ho and. 1.1rVol ilc ,il w il f o lslra ie id lo lilIlira i 

ccAm lc ,Ic iw~ \c lIIlh l( el d.T l tIlc lII([l o l a la e sI 

hC(111CV CIII ISi Cit.II i I(II r t I Ii a i; 	 's I ) c Iicm I IIl i II I () I ri I o Iy OI /C. I c 

Ios ib~leil (ic Should h e a)11 ll i5'ig t r l i Ico ICicC lilt g )sI Iln"I I e asI.''.'ICI of2'lI allrt t 

III 101Ics I III I: 1 1 111o, c l Ilt' w, i of 111 11; 11.1' ICCoc II c ( IIIc I I IIICI I II *C.1 1, g 	 CC III 

ol C~. IC 	 nlis oIll01C.C Celto l o IcI flolCa1( 1Ic orl peleCa I) Cie )I1(-01 i ) iI i111.1 iI 

Shoulds heIIIIC' CCtClic ~loilCl( III(t 111C onkltheIII il'SS IllC igI(ilt 1511 bi llIIIIls kwIIII lic 

ForilcICC15III iCICl',-I'tCrII ICcial. laIt?Illt i 0 ICCd mI d 'is(.(Ica'oIa InCdI 1151ClellCkur .Thel 11111 

IIsuioble.'o Ill I~i.'S IllICICI I t 5(221 ;Shoti~lll consid long iCC 11 11ose lit'1I It lLred \\11 

cililreIh l$SCCC Ill CIIIi, ll : sat11 OF he \v c i C C.k~l,4illt l) t fr. ao s0c ti '.lll 11 iCC s 

li l(' ( II ii v Ig, 1( 1%IIllcem llChli ll IC linIC Ill I ) II I ( tC1 I N-1II1 o11 

(cIC~ i' )1C c O II r'ICI Ila IiolI ICCI lt cCI '5c CIIgsoI'I\c I If SIISII 1 111 II;Il vI sc' s0 I I I II 

iii I I i iCI h I1111I' I I , CI ( IIlo It'CIcIN I(1111CI I CI()okII1I (I I/ I IIc 'I Io cCI-'C)Vi III It I viliI N ilet's I 1 

SiICCIIcasng iC ( I ll'(l Iri)Ill( 11 (:s not) lltIlI ril I o a l e IIi C. '6%IC' 	 oImi~ lihieifi,)CI 

l(ICClilt li peolei(all CClilt' C~ S CCIl(Iip 

1111 I I CC vcg l 
;]\C,;ItI. CCIICC CoCieIraiC'C .oh most211 tha1watve2ik iCaII 

SCili it Ilc - o k i (1C\IC	sI1i)CCi1C moC 1ICC ni( s oIi [Ii lis aICCI pilillli SS jea(1.oSCCIy 

IitiC11C5 v t agull~c. aind preserved.I~l T,i l (CIC l. idsralSa~Cd Iop lcCI 1111' hCc ontroled 

lIl12 as It'O~cCiI m oiCId al tCCan SplIvechlaliCCsillSh Iley IWCf(Cli2st'I Stems 01it1lCC~ie11C 

Wha is CCC.I 'igc.CCCIIIIChere1(1is i ICC benIC.ding (IS IC o IIilt l. (ll 	 C.'iCCk CC kndllr every 

iICCSIaI 	 CoClioa shoiC~ldb a de t ll ayI a d l'l l itlsIIIClS n 20 dryt (ltiehalie ilrl 

ilesio 11C)I2 a2I ;I.SomeCCC 

1)1(2 01ilI4(CIIIi icCC s'tarel til OFi p. )I Oc liCCtIolsI 

Edrattt'Siu lilt peI d /mliiC~a lil ahliCI o be115S oille lal of* hieI 

IIilills 	 lviiii C byCC' lilClISir II'ScCi 1 

andCrcsIslaC to liC (fil~e i peoIC'Sc'ICIIC 11411 C tCCCIIIc asa lC.i'c.'cI lC'Iil Iiii 11(2lc llgeI 

A~S\SCIai cC.(dIiC ri i llIllIliml (orC ids llC' 	 ials Illd lill iii('.5)1121151)111( ic!CuiIC 

IiCI SuhailC.'iIg sCggCMCl IIC.'t il C C~~' luauid rinl ig lt lot'cI( who allly CV(2t 

SU M(11SiCOIIC o:(Cinagi IC m1! au ~liddA 21 a ipIosligtil IIrliy In111( iV(2SweCI 11( 

gl C IIVartM Ill OF1(ClIlIC' CI Il .tiC;1OF 

(sII1C~vbh 12 CIs ~~ 11CtSO)I a c ICCpc I (i ciu li S l-CI 

iC 'i I i~a IiCC.''%I -1ua 	 P C 1I Ai.S'Cji1 111(21 PIt' ili/a 1011 

:o~ill). iCC;C l I llrllllil wi(I 	 1t1rS(c iI S:l i l 

pvloe ali 	 ((Cr11ge 1 I llr ais (tIt' ll ICIle CIC2SiCiI)'1111sICCSsClCCCIIdI~ iICC5 Chel 

Ilitas. !or theiruIc ollra sio01 ;iI I dII) -oI io Ilati 10' ISC Cleallild Of'CIIl(ItCi1iUi 	 OilC 

IVSIh
ci(11151irllrii 	 en vod d 

Illf( )rviiC' CCCI)st'Cv;ciCI.aally rt i illC ~ lIol aSUCCNICiliolt IiOICC2 ollliCCe 2Nlice, 	 I 
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.counlics o- overlo , k rlol o f- domestic inicicsis, bot ecolool c and ll-I + 1. I. S5.. . ;+.. . 5.'," 5 35 

:{""<:}"- .. irOnmI l .~~II rec iIonl to thiTheII has heell (lie ni aillzatli of',o Ie iindustiesJ, iiill m-
+fris coti !.r T Is I...cO~Co as''llc (I "pri I cqpv olICOnIf Iu~fn ,I,,Ci do\,anl MgC" I S d tojIuIS( IIC ",.flOh')'I o-

++:' ,: . S ' 110 10loger liCI~bC, (Oli- 'il't Cx mild. tries and the loiiion1 shidd Ileil c il ri s itli illT' 5 U ri akcii fii;ifi "domlestic i 1d11sI t l f' l) l I I' r1 3- ; + ;I. 

- : ' <
:7 ; ~ ~ ~" ~I llditim,mad exloitalionl shliud be'~'carried on i r-clatioh to7 klnowo'i of-poe vlllCi-fvels,
rcsl' r" 
' ' ;I~nd! ]long-term11i11 I c iio1n should be kept ill minId.- 11 :iimporI 1t toI Cll lZc Illit:7: ' 

,l tirilenitllGu a eigM ,sblq o teIl vlolm nF]v -i lei l
ilTitdi i l'i ' { 

• i ~ Ilng tilis guialiceu fileJ i~abilili: of' ile environmen i, ll t tlcai and kfit: iriM c. Tile~' 
i~vL -:.?= ef-eztTCs-£o JI listir (m;.fiith ae n ' !1u c/ li kir:cve rsi- ill lissile-c,arc t Ih lle scd-ily IfIIsse ;:. 

Sta g,,etig i! it 11rs Iei dlinIIg Io a St(albl e Sms, II(I t f I'alcIionITil 10na a (at irlc t,11:1rIintI Cs Ile i'oi~IIo w~wcdevi mnn is also be lrcsrveda 'roul cortitll 11i fliotl i Lnd otliIhotirS r i illclaIn et-L 
eS ctihral hetnmse-itiot h is .irreversible o sonic" rivn 

c ovtillIh so t cimclpt ;\%s f, hc ir aelv illa, toncl, ill ,tand rstorait tinp i 
ttie o,,li'lt,,,t,,L't. htn ,cef h e riean ountriesi e.ulps ksu Aot i ie i l ti lI Chuile, i
I ltIiean c ir, lire a, d iset Onthetslll nd olhir bodies which ac of)h ol thir 

In aulincnll s, o talto slietilnt e ofrr ihe el atiotnlwnior Iplrloen r eil, 
Fnd Il hg alel il ar otd llronh i i l rinl ( t The smpoil all o tiont hnit.ll f rc

Sti.illed cl io blliace Ic mlbclalaneswhivrh tnol'll develop mca isior-iecgioicl i 

lh, carl)' sl lgths ol' idistriallization in, ioll
) et ctolla lnic oinsidelions lre 
pa allt ilit ill Isthe vy i ion-la kinig rtoe s , Thrce is IiCl icb V'oc roitllrIics withh wide 
iler-sI, laoil disartie' tin tllaigrl,T l sali;l clenlacnl d m nevelopmb fol, lo "nt 
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I exrio, llic l|Sill of ach deliot d rivl r. hlt'l daliois nhic oc l ilf tdivilIlv 
I etig,iicilh Itlehtt o( (tol1'te Ichexotlohilviol u ill ttaiOholldyi hIc se. I oillhtleit, nt tied 

e[fll ly stag11 of i i tsiiich ischillyatl rilic o I l"lO ill cnirmltliont self'. 
glllrics, tional i ali d o [ltd :ic Lttotied w ith w)sioIIll li (,it[ he dec, otalkig 

iloitt-r illa dispa it ileso IIc(' l rvt.l'ml illll c1lmen work (e p it," l rrcl if 
"achliv\c illuiXilI n|II iilliiilioi ll d t {he lliegiriit, re l-litce , lpi'lvidcd by nim mic, Sollientei, h rlt re;c4 uchillit siidjIltwV~fvl t~t;p~ha it tl ea1clt Ihl aopl tldllthit heiletil noerl winh oters inoel iet' Sincecunritva ete s itlulivilIhollw t ofi toal ;iiiegratltui ot itiity lti 
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r :"Z+ ';;This st,'ategy ' ,,, ill th~e long ril ,ide c Iie 111ig,.;i l,l p,.(:.i.m ( whic:h !1;IS c:a11sed( Ihle. 
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.. )VI'cr ;tioI()I o: shllill ( tlmll'te s i1 lll(n ;liotltllil L.i 1an the revolllhng ,sallil lv, v..o(lionllitc, an1d( 

' ~~so(.IAl colilions which ;ac:OmlpanvY Il latlled chly dcle loi iciLll, " " '_ 

*'rl~go(Irr,. iarri tin1 thr- ,mdlncl. Recy'cling shouldI I:hc w:11chwo'd il/i ll()sl 
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11 riai(~'lllllly) cOllre.H-nle with recycling theih" w;i.vls. dcvololpin g co:n l(lrics h1l\'e ye t I(1-

tisc it) ftll flhe (lil''twrcm i~ -~ o(m l )ltheir resources. [nili:1l cl Cri's sholilI be c:micell-
tr;[Ied oil (,isil r'hfg,tI)' evecry hy-lp o licI d C1 :1 ) , i l ritI )o jC', i.s x CN ' l usd;I ~I)I(1 S 

h:loa ll ,l';I t of )e~ili ex po}rt cdl. AIthI o ugh)IhItC NIM 'Iill o '() i ll lh(T A ll IMll'o{I IIll, 
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v'hlIlh'l Hitheir r.Iw Iori'ms. ilht..stratl.s comliillcitllvl thi~s Ipoim o~( ldcr-ind lst ri;IIi/.;t in1 
alost evr,Ve' hnls l y ll)'i go} aItI last )lie sic lp Fu'llh ] ill tn1;xhiin ll t e lise ol raw\\ 

matterialls.The intensiv' processing o' resIill lhe local level will not ellerall Inlo'e 

hndhl)1',1,a l l will also goll lic i higher prli el ' Ihe vioriatl.s iaihdio-i'iial ]lodoci s ni. 

hy-pr dtclg. The' traditional i c.lhi y r o f' kcrd ]ilg Ilarkel prices unde.r fleiie l rol frthe 
higahly' imIlsliali/ecounrte ries. hai ogibei.en d rie aclililge D evloping cte ,ris 

socist eualh ilmnit whil markitys hJl'cLI (' iclol)illiI l'o 
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.a1iIIoC eim. 111,01 A)i1'i'7 o11.e o lit i ial'ar llnini1i s I() ii;tll'cll lcs'elpc ul :ot rishave 

nt alway hec(l i werelltheirrlalhie cl they (l(st-l.vu. The ino'lliitri'or pminelof 

i riiSillrsia ill p olllioehir m ist he ;IrcylTCin C i MosteCs(ftlll l ig;1il(I esI).'C(hll oll.. 
Com[llprehensive slle itvs l If)pIiltlov)ihlysources.nl Ioiii i cirhri shoud lI ,soiiicis, 

esictilon elil ilI tallt their tn til i i aserve'o,shoiuld o-ilr ;Ilillrt ar a ( idulsel 
Milil'v il ti. c'(l fi tIeing rofIte ih.c'p lig worl. In reg Ii rh iulr.I;ull leialesildih 

a i el ri.thire'h sloll ibi e ghlare lo flhi ig e 'htiv. Incillh((if s (l egcrlerl li()n anio 

';[hiloteilver ilordhrli y ,ca iig a ,l a v iid stepilltlsh, tp) ily . i ie i ) 

~~o11|eco)liltrics hl'vv Ipr Id 'c'dIm.lil iall atlases( whhh) ;i,( co p n i o(lli¢l ~ifi"h l'(rmll llH 
( I e lllr1 tr o l clsili, nill ie,,%iu(ala;111I 111 11 11hvll wll ,il'h( l¢;irle ll ely10)pill 

hdsi ll:,t. Rhutllal uharlaniec' h Ighr tllliVplrilie aln oiihii piveriietshaol 
Conr i nllitraitionaln pliy flneepii,,which %Vill pericks iihr 1' iuOlItll I,1.V Sill'

ig'\'lisT re is aiic nacid' ocil l.'( wedasclllgw ic'lue n d Ii ( l l. )l) it (pd'(iiiiinii'.m -

° 
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Rc cB-,.v~s lo11 llv c ~ c~lc lp Iw sc" 11 l p - o $nislis ll wo4 fit 

scm h ;( it\ itcs ; col~illim s rvc. o tileis re Pt oiiuhoud 111u s u ri nciUi r 

:iii11htttl iii (11,11u t ibo~tr force, the Cost oh'rijous illpitls, iii ml estittiate of the 
slic( ill(tht!Im-lkL'. i' ie (t'si(N oIi iLscl'Ui(' ill thiis heldiisIS iidtet-scoied iiY (hle! hiite hict 

ttiite i('t'iiilg ('illics tIdWt e'xpel 'Cllct'd the k ofi uttsiltil jlojec tstiltire i1lin 

oi lT'jtctlioll oc;1ii 1112Wiof w1t'iiology.o ill iiiisit' - where Ic.- klriI chiU~ce - is UIs 
otu1cti ; iliomii Ilhe s~cial ;oldci'coiioiolic 'ii;Ihts it is oF thec pilysic~ll co'iivoiuiiciiat 

Al(iial~iil (1/ illfl(IiI'. to Ithe lio.lln' thfr/lwuvo/dr Research hiouldi hie. ltdiilUkcil to 
1:11d owil wa *vs oh' ;ldptitlg ,iijciiis [lite tihec-sivics of' ille iliilailailts ~ohdtcvehipiiig 

Illlilt lies. i\loo I o(fic'1llg i iii lris ai importedii Fromilgiisi C511 ialt'iidv lped 

iiicistiics adi ililiii' tilet-shies which [ie. iniisties dcit'iii,ic. Suich U1%itIdIuIIIOCold 
disiript Ih li oid-l-(lli Ut1tite(--Styt(So (i ihait'thillis with the(coiseqitilce that inois
tialdevetClopmeni~t'i woiiiii geiieiiie Slitio-llloraLIUI(egetleiatihui As fari ;is is huuicliuil, 

t12iistit5 of, tile iitntiilis i iii.'S'Cling coiunltries is licressaUI' ill ordert' i() kinow how li 

a~dpt tile iliitli('s iln the lia toi fil' people' Siltihlan llilplatiiiil wiiiitct (liie long I'iil 
ima~ke poissibitc ;I tieaih an viiabs:le relatiohipi~ be'teen (tie peolet! Ilitiei tl iil11dl ic.. 

and001(/lo(.Ille//c /'Ii-if (11( Resea'rcti stiouild tbe geared to ililtoiig tile Illislisi' andi 

vsilliol, anidt so on1. t'di'icuitcitv ill 1111111il1g, Icrlaill utlia~giiig ektsetiti toiii 

virloiiiti aiiii ( tigicat pl emhiis pr-ocItIc(t by vc',indIousitry stiio itcI iiirte wit ti a 
v'iewa Io priinig ett(c tivi' Sotiiioiis, plci1erabh os whc ('It Sov tie protbtems 

J1'''"''"cIOn uisks o'i ct-'UIlctl stioiitt het1(11ril Itoli Ipcitl piersonniel wtoll 1()ittIhe 

tr'dist( odlic loll, prcie Aprpit riinV.galssoodepoie 
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