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PREFACE

This document contains the speeches and bio-
graphical sketches of participants of the first series
of a two-part seminar series conducted by the School of
Engineering of Howard University during the 1972-73
school year.

These seminars were made possible by a grant
from the U.S. Agency for International Development.
The report of the second series of seminars given under
this grant is contained in a separate volume.

The seminar program was under the divection of
Dr. Percy A. Pierre, Decan of the School of Engineering,
and a former member of the National Academy of Engineering's
Panel on the Role of United Statecs' Engincering Schools in
Technical Assistance Overseas; and Dr. M. Lucius Walker, Jr.,
Associate Dean of Encineering. This report was prepared
by lirs. Leatha S. Henson who was also the coordinator of
the seminar program.
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INTRODUCTION

During the 1972-73 academic year, the School of Engi-
neering conducted the first part of a two-part series of
"Seminars on Technology and Development in Developing Coun-
tries." These seminars were made possible by a grant from
the United States Agency for International Developuent.

The purpose of the seminar series was to examine the
process of development, the vole of technical assistance, and
the application of technology to the nceds of developing coun-
tries, and thereby generate greater interest in the problens
of development on the pvart of the students and faculty of the
School of Engineering. An attempt was made not only to examine
the beneficial aspects of technology, but also to assess sowe
of the possible detrimental effects of technology on developing
nations in the light of the experience of technologically ad-
vanced countries. It should be noted that most of the speakers
also addressed themselves to political, social, cultural and
economic factors which provided an essential backoround for
understanding how various technoloygies and approaches might
be applied most effectively in the context of thesc societics.

Howard University is unique in that it has the largest
Washington area enrollment of foreign students from the develop-
ing nations of Africa, the Caribbean, and the Middle East. 1/
significant proportion of these students are enrolled in the
School of Engincering. Thus, this series gave both the American
and international students, whose engineering and technological
knowledge will be applied to meeting societal needs, the oppor-
tunity to examine some of the myths and recalities of decvelopment
as viewed through the eyes of experts and scholars. The presen-
tations also delineated some of the arcas where engineers could
make important contributions to development.

Since the series was als» open to the Howard community and
the Washington technical assistance community, it offered an
excellent opnortunity for individuals with similar interests to
meet and exchange ideas, and through cross-fertilization, thereby
add to their understanding of the interrelationship between the
goals of development znd the application of technology to the
recalizatipn of those goals.



An His%orical Perspective on U.S. Technical Assistance: Where It Has
Been and Where It Is Going

by

JOEL BERNSTEIN, Assistant Administrator, Bureau of Technical Assistance,
U.S. Agency for International Development

A lecture given on February 27, 1973, Seminar Series on Technology and
Development, School of Engineering, Howard University

Dr. Bernstein was appointed to his present post in September 1969.
Dr. Bernstein began his career in foreign assistance with the inaugura-
tion of the Marshall Plan in 1948, and has served in a variety of posi-
tions with A.I.D. Dr. Bernstein was Mission Director in Nigeria from
1959 to 1964, when he moved to Korea as Mission Director and Minister
at Seoul. He served there until reassignment to Washington in 1967
us Director of Program Evaluation in the Office of the A.I.D. Adminis-

trator. He holds an A.B., M.A., and Ph.D. from the University of
Chicago.



AN HISTORICAL PERSPECTIVE ON U. S. TECHNICAL ASSISTANCE:
WHERE IT HAS BEEN AND WHERE IT IS GOING

by

Joel Bernstein

As the Tead speaker in this seminar series on technology and develop-
ment, I have been asked to provide some historical perspective on the role
of U.S. technical assistance in development and some ideas on its future role.
I shall dwell on those aspects that seem most germane to the themes of the seminar
and not try to give you a description of the many different types of technical
assistance activities in which AID or others have been engaged.

Historical Origins

Next year will be the 25th anniversary of an event of historic impor-
tance. I hope that historians will over time, recognize its profound involve-
ment with the well-being of mankind.

I'm referring to the launching of comprehensive technical assistance
for countries that have had relatively little access to modern technologies
through their own people--the so-called developing or less developed countries
(LDCS?. This launching was in Point IV of the foreign policy program set forth
in President Truman's Inaugural Address of 1949. Point IV was the charter for
American technical assistance in the underdeveloped world. Despite the great
and immediate security threats of that period, heavy preoccupation with
traditional relations with Europe, and growing disillusionment with interna-
tional cooperation and its demands on the U.S. budget, the President had the
vision and courage to sart down a broad road of long-range constructive help for
the two-thirds of mankind who were struggling to enter the modern world.

0f course, the provision of training and other technical help for
peoples of less-developed countries was not a new practice. (t had been provided
in substantial measure by Western countries to people in politically dependent
areas, both to discharge political responsibilities and for missionary motives.
Point IV was launched as a departure from such paternalistic efforts. It pro-
posed technical cooperation between sovereign states, to assist the efforts of
the poorer nations to provide better lives for their peoples. This was
revolutionary.




Blossoming of Technical Assistance

From the seeds planted by President Truman, technical assistance
as an official concern of government has blossomed into a major dimension
of international relations--with large bilateral and multilateral programs.
There has been a parallel expansion of private technical assistance.

U.S. Government appropriations for Technical Assistance grew from
the provision of $31.9 million for Fiscal Year 1951, to almost $600 million
in Fiscal Year 1972. The share allocated to the United Nations organizations
also rose steadily to $156 million in the last fiscal year. Using a broader
definition of technical assistance applied by the Development Assistance
Committee--an organization of the 16 major donor countries--its members
spent $9.3 billion during the seven years through 1968. The annual level
rose steadily to $1.8 billion in the last year. The U.S5. share for the
seven years was 35 percent.

By now, most countries of the world have participated in technical
assistance activities as donors or recipients--some as both. On the broadest
definitional base, there may be something 1ike 320-350,000 foreign experts
of public and private organizations now working in developing countries--40
percent or more from public sources.

At the outset, the complexity of the technical assistance undertaking
was scarcely recoynized. The early supporters and practitioners alike had
rather simple images of the process of transferring skills. Skilled people
would "show and tell" the unskilled in the field. Or the unskilled could be
brought to training institutions, either in their own countries or in the
United States or elsewhere. A few pilot projects would inspire emulation
that would induce large scale application. This was conceived of as a Tow-
cost, largely technical and "grass roots" endeavor. The emphasis was on
health, education and agriculture--areas of development which touched the lives
of people directly and stressed human involvement. A favorite description was
"shirt-sleeve diplomacy." From this relatively simple prescription, develop-
ment was expected to flow.

As it has turned out, the task is much more complicated. The teaching
of tecknology, by itself, is the easiest part, if we know what to teach. What
is infinitely more difficult is identifying what knowledge is relevant, and
fitting its use into existing systems of human effort in order to produce the
types of change that are the goals of the particular country's development
policy.

The systems of human effort for which new technology is sought are in
turn integral portions of complex and highly varied social and political systems,
which in turn reflect a great range of historical experiences of the societies
and individuals being expnsed to new technologies. Each technical innovation
changes the relative position and welfare of many people, and the effects of
this must be attended to. The whole context of values, policies, and
institutions must support or at least allow the intended changes. Finding
the right combinations inay take much time and investment, and also good luck.



The process of influencing these factors--of guidirg socjal change--
js of course difficult at best, even for those with authority in the
societies where the change is occurring, whether they are developed or
developing countries. Finding effective and acceptable systems for external
participation in this process has required much learning.

Moreover, it has turned out that the developed countries have compara-
tively little knowledge that is directly applicable to the problems of
developing countries--that is, 1ittle that can be applied without considerable
further technical development or adaptation, and the creation of locally fitted
policies and institutional devices for applying the knowledge. Thus, technical
assistance has had to become much more research oriented.

It has also had to recognize, increasingly, the interactions and
interdependence of all aspects of development. What is faced are problems
of inducing and supporting desired changes. To bring these changes about
requires closely coordinated applications of physical resources or capital,
and of technical services. Experience has indicated that effective assistance
for this process requires an ability to participate in or influence the whole
sequence of actions and resource applications that affect the desired outcomes,
50 that separate manipulaticns of development investments and technical training
and innovation often become artificial and inefficient. From this experience
has come the concept of development assistance, deploying in an integrated
fashion whatever packages of capital and technical services are appropriate
to achieve the assigned purpose.

These and many other lessons had to be learned the hard way by trial
and error.

In short, development assistance has turned out to be a more complex,
expensive and long-term process than was envisaged at the outset. However,
despite the complex dimensions of technical assistance that have been revealed
since Point IV was announced by President Truman, and despite the great
importance for each nation's development of the aggregate of resources
available to it--a concern that has preoccupied development planners--develop-
ment in the end must concern itself with people--with their perceptions,
abilities, behaviour and well being. In stressing this, the basic concept
of technical assistance has from the start been sound, even if its applications
have been too unsophisticated.

Changing Emphasis in AID Programs

Recognizing this, and also that resources of development capital are
increasingly available to the poor countries from many other private and
public, national and international sources, the stress in AID's programs has
been shifting from resource transfers to help governments fill gaps in their
balance of payments, budgets, or investment levels, towards efforts that focus
more on the major problems of the masses of poor people in the less developed
countries.



Before going on to some new approaches and emphases in U.S. technical
assistance, perhaps I should define a few terms. Technical assistance refers
to subsidized development and transfer of skills and technology--the latter
being the application of knowledge to practical tasks. Technology refers not
only to industry and engineering, but to the means of using resources in
agriculture, health, education, administration and all other pursuits.
Generally, we are talking about helping less developed countries to find
better ways of doing things in their specific environments. The services
provided include training in the U.S., the assisted country or third coun-
tries; advisory and analytical services; provision of technical and other
needed information; and provision of skilled operators. Also involved,
increasingly, is research and testing work to discover and try out better
products and processes to apply to development purposes--i.e., work to
develop better technologies--and to understand better the important cause
and effect relationships between the factors in development and how the course
of development can be influenced constructively.

AID's approach to the applications of technology to development
reflect the growing recognition that people are at the center of the
development process--both as the principal means of bringing about develop-
ment and because improvement in their well being is the end purpose of
development. ‘

Central Role of People in Causing Development

Consider the role of people as a means of development. The extent
to which the various development goals are reached--for output, employment,
income distribution, health, education, or whatever--depends on two factors,
to oversimplify somewhat. One is the amount of resources available to pursue
the development purposes. The other is how well these resources are actually
used. Typically, there is more annual potential for advancing development
purposes by improving the use of the resources already available to a country
than by adding additional resources from outside. This is because the stock
of resources already available is many times larger than any increments that
could be added, and because there are massive inefficiencies in the prevailing
uses of the available resources. That is why the role of people is so critical.
They make the decisions and carry out the activities that determine how
resources are used--for better or for worse. The mass of the people participate
in this process, not just a few entrepreneurs. Their role is much more important
than simply that of another resource to be used in productive processes--labor,
to be used along with land and capital --as they have sometimes been regarded.

The individual's decisions on how to use available resources are
atfected by the interaction of market forces, available technological alterna-
tives, and a variety of socio-political and administrative considerations. To
improve the actual uses of the resources available to LDCs, one need is for
widespread investment in people's capabilities for making good resource use
choices, by objective scientific and technological criteria as well as other
considerations, given their development goals. Another important need is to
widen the technological alternatives from which people can choose, so as to
provide better opportunities to improve LDC people's lives in their actual
situations.



Need to Introduce More Suitable Technological Options for LDCs

This may be a good juncture at which to stress a concern that has
long bothered me, and that is particularly relevant in considering the
relations between technology and development. The analytical methods of
economics normally take technological relationships as givens--partly because
it is the task of others, such as engineers and scientists, to establish
what technological relationships are possible. On the basis of these and other
givens, economists may then try to estimate what actions would maximize
selected types of development results (too often the goal is confined to
national output), or try to assess the comparative effects on various
development goals of alternative investment, regulutory or other inter-
ventions into the development process, or try to answer other gquestions.
This procedure skews the development recommendations in favor of those that
are compatibie with the assumed or given technological relationships. It
tends to 1imit the range of choices of resources use to a group of alternatives
that is less favorable for the pursuit of some objectives (for example,
employment &nd income distribution) than the range of choices that would
be open if other, currently unavailable technological relationships vere
included in the analysis. It ignores a major developmental need, which is
to widen the technological options so as to introduce more favorable alternatives
for LDC conditions. -

Many have observed that the available technologies, mostly developed
for the conditions of the technologically advanced countries, often do not
fit well the needs of the less developed countries. Thus, a principal need of
these countries--to be able to select from a wider range of technological
alternatives and particuarly to have new options available that fit better
their particular factor endcvments and other circumstances--is not given
adequate consideration in the analyses of economists and other social
scientists that gquide development programs. At the same time, the technolo-
gists who do concern themselves with the introduction of new technological
alternatives for LDCs--who are all too few to begin with--generally use a set
of goals, as givens, that are too limited and limiting to produce the best
technological options for the millions of farmers, businessmen and officials
who are deciding among alternatives uses of LDC resources. The technologists
usually pursue a single goal--increased output of a given type--and often under
an assumption of optimum or alien production conditions, Tike those in developed
countries rather, than the actual conditions of LDCs. They have been little
concerned with who benefits, and in what way, from the development process.

Need for Better Integration of Technological and Socio-Economic_Analyses.

These observations suggest why AID and development agencies are seeking
better collaboration between those who do economic and social analysis to guide
development programming and those who work on changing the technological
alternatives. A parallel need is to improve the analytical methodologies
used by both groups so as to integrate into each as much as possible of the
considerations that are examined as variables by the other. For example, the
technologists need to be able to identify and develop better responses to
socio-economic factors that inhibit effective use of specific technologies,
and to be guided to invent efficient new technological relationships that
are better suited to pursuit of whatever combinations of development goals
sought by LDCs. Let me illustrate with some concrete examples.



AID has been financing research on weed control by Oregon State
University. The results have been well received in a number of Latin American
countries. But close examination has shown that the technologies used--
essentially adaptations of those applied under U.S. conditions--require
too much capital for equipment and pesticides, and too much management
skill to be used extensively by the mass of small farmers. Recognizing
employment and income distribution goals as well as output objectives,
and the prevailing LDC conditions, the project has been redesigned
to produce efficient weed control technologies that substitute labor for
capital inputs and that are simpler to apply. At the same time, by
lessening dependence on pesticides, the new technologies reduce environ-
mental contamination.

Another agricultural example is the use of high yielding hybrid
corn varieties. This technology was a great success in the U.S. Although
suitable varieties were developed for LDCs, after much time and research
investment, they were little used there because of different socio-economic
factors than those prevailing in the U.S. Belated discovery of this factor
after many wasted years caused a switch to a search for better non-hybrid
varieties which meets LDC needs, and this effort promises to be highly
successful.

Similarly, it is well known that the agricultural technologies that
are most efficient for large and small farms are quite different in many
cases and, cunversely, that the type of technology available can affect
whether large or small holdings are most efficient and thus more favored,
say in conditions of excess Tabor supply. Our weed case is an example of this
interdependence of the suitability of technology and farm size plus labor
supply. Thus technology should not be pursued independently of social policy.

In the manufacturing area, the tendency to apply in LDCs technologies
that are unsuited to their conditions and social needs has been widely noted.
There has thus far been comparatively 1ittle effort to design technologies
that minimize requirements for capital, maintenance and imported materials, and
that maximize use of labor, local materials, ruggedness, and operating simplicity.
The few exceptions dramatize this gap. Two such exceptions are Ford's and
General Motors' initiatives to design a radically simplified and low cost, all
purpose vehicle for LOC conditions. I was struck by the efforts to adapt to
local conditions that I saw under way at the Korean Institute of Science
a~d Technology during a visit two years ago--for example, the development of
erficient designs for concrete boats that take advantage of Korea's abundant
supply of good quality Timestone in contrast to its lack of timber and steel
plate.

If there were time, we could describe comparable examples of failure
to relate technologies efficiently to socio-economic goals and conditions,
in the fields of health, education and other social areas--indeed in all areas
of resource application.



Market Forces

My stress thus far, and in what follows, on the role of technological
factors in development is not meant to downgrade the critical importance of
market forces in shaping development and of using and taking due account of
such forces in development activities. This normally has been a basic con-
sideration in development programming, and should remain so. The role of mar-
ket forces, and how to influence and react to them in the pursuit of develop-
ment goals is now comparatively well understood on all sides, and many assistanc
agencies are helping LDCs to expand their knowledge and skills in this field.
Nevertheless, their importance in particular problem situations is still
commonly underestimated. I should add, however, that market forces have
serious weaknesses in guiding the allocation of resources for new technological
development, for reasons that I won't elaborate here.

My concentration this afternoon on improvement in the technological
alternatives available to LDCs, as a major factor in development, follows the
focus of this seminar series on the role of technology in development. It
also reflects a growing AID conviction that there is a unique U.S. and AID
potential for contributing to this particular LDC need, and for assisting
LDCs to strengthen their capabilities for developing technologies to fit their
own circumstances.

People's Vell-Being as the Central Goal of Development

We have been talking about seeking more suitable technological alterna-
tives and otherwise gearing the full range of technologies applied in LDCs more
fully to meeting their actual human needs, recognizing the well being of people
as the end purpose of development.

What are the most basic needs of LDC peoples, seen from the point of
view of the individual? They have been described in various ways. 1 prefer
a formulation that reduces the most basic needs of the individual to two.

One is for productive employment, in order to meet material requirements for
food, sheiter, clothing and so forth, and also to meet psychological needs.

The other is for health--broadly defined to mean satisfactory adjust-
ment of the individual to the disequilibrating forces in his internal environ-
ment (mind and body) and in his external environment. This includes a need
for adequate psychological adjustment. One factor here is a sense of security.
Another is a sense of equity or propriety--that things are as they should be.
Increasingly, with the explosion of communications, a sense of cpportunity
to participate in what is ooing on and in the fruits of development is also
part of the need for adequate psychological adjustment. Other development
goa]z c?n be seen as means to one or more of these basic needs of the in-
dividual.

The sense of priority for the well being of peoples has reinforced
the stress in AID programs on growing more food and slowing population growth
rates in LDCs--these being twin imperatives if their masses of poor are to
have much opportunity for better lives. At the same time, it is leading to
increased stress on:



- expanding employment ¢nd improving income distribution;

- new means for providing mass coverage of basic health
services (including nutrition and family planning) within
the LDCs budgetary capabilities;

- maximizing the positive nutritional effects of overall develop-
ment efforts;

- finding new ways to widen peoples' access to learning
opportunities and to gear these more effectively to the
individual's needs for improving his well being in his actual
environment;

- taking fullest advantage of each country's renewable and non-
renewable natural resources for the benefit of its own people
and preventing environmental degradation;

- exploring other ways that America's outstanding scientific
and technological talent and knowledge can be applied to the
major problems affecting the 1ives of LDC peoples--both today's
problems and those looming even larger in the near future, recog-
nizing that the developing country populations are moving rapidly
into the urban/industrial sector.

Need for Better Answers

I have been saying that AID is trying to encourage and support a better
focusing of development activities on the problems of people in the actual
LDC environments, and on devising more efficient systems for ministering to
peoples' needs. This is easier said than done.

As was suggested earlier, the actual problems are much more difficult
than was perceived in the early stages of development assistance. Moreover,
it has turned out that, in one form or another, a basic cause of underdevelop-
ment is pervasive, extreme, technical inefficiency. Tnis interacts in a mutual
cause and effect relationship with shortages of productive resources. In a
typical less developed country, this technical inefficiency pervades production
processes, administrative and governmental processes, institutional and educa-
tiomal processes.

Under traditional production processes, fcod crops use land, fertilizer,
and often scarce water, very inefficiently. Animals convert feed into meat,
milk or eggs very inefficiently. Available foods may satisfy hunger, but
satisfy peoples' nutritional needs very poorly, often leaving such gaping
holes in the requir~d nutritional balances that, from a health standpoint,
more food is worse than less. Almost all modern industrial processes in the
LDCs are highly inefficient in achieving optimum utilization of characteristically
low-cost labor, very expensive capital and a combination of cheap local and
expensive imported raw materials, based as they are on imported technologies
developed for countrics where the relative costs of these factors are the
opposite of those characteristic of the LDCs.
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Similarly, inefficient administrative processes often tie up the
scarce trained manpower in low-consequence tasks. Education and health
delivery systems often use precious highly trained manpower in unproductive
activities, ill-adapted to the requirements ci the sitration. And so it
goes. This actual experience has provided vivid illusirations of the
general problem mentioned earlier--the lack of adequate technological
alternatives to permit the best use of LDC resources to meet the needs of
their peoples.

To address this situation effectively requires much better mobiliza-
tion of U.S. and worldwide scientific and technological capabilities than has
been achieved in the past. Accordingly, AID is putting increasing stress on
program components and methods of working that will strengthen this mobilization.

Some New Agency Emphasis in Mobilizing Science and Technology

One such stress is on building strong support for research and develiop-
ment (R&D) into AID programs at the country, regional and interregional levels.
I shall not take the time here to go into the many facets of this effort. Its
twin aim is to help LDCs fird better answers to their most jmportant develop-
ment problems while simultaneously helping them hasten the building of their
own capabilities to find such answers. We are putting great stress on seeking
research results that are 1ikely to be used effectively to achieve significant

developmental advances in LDCs.

Supporting this stronger R&D thrust is a range of Agency efforts to
mobilize and make continuing use of adequate portions of the best u.s.
scientific and technological capabilities that are relevant to the work on
LDC problems. This includes special efforts to strengthen the capabilities
of this U.S. talent to deal with specific LDC dimensions of the problems on
which they have expertise.

Further support for this R&D thrust is being sought by encouraging
and assisting the building of international networks of research, information
exchange and technical assistance--linking together, through all kinds of
mutually supportive activities, organizations throughout the world that are
working on more or less the same problem. Of course, this network building
is concentrated on problems that have major significance for the LDCs as a
whole. The networks include institutions from both less developed countries
and more developed countries, and also various intermediate institutions
such as the international agricultural research institutes or other regional
and internaiicnal problem-solving organizations. The netwo.k relationships
.ay be formal or informal, or mixes of both.

For example, there is a rather fully developed vorldwide network of
institutions working on improving the quantity and nutritional value of LDC
wheat production. The principal scientific and technological leadership comes
from the international wheat and corn breeding center in Mexico (CIMMYT),
working primarily on spring wheats with financing from a series of development
assistance agencies. Complementary scientific thrust comes from the University
of Nebraska, working on winter wheats and focusing on increasing protein
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content of new wheat varieties. These institutions are each 1inked to dozens

of research institutions in LDCs and to each other in joint research programs,
training, and information exchange activities. OCther institutions are also
involved. AID provides support for the Nebraska work, for 25 percent of the
CIMMYT budget, and for some of the LDC participation in the system. By
strengthening and using this network, U.S. technical assistance achieves greater
impact than could be achieved merely by assistance to individual LDCs. 1In

fact, the wheat network has been one of the principal factors in the "Green
Revolution" that has greatly accelerated LDC grain production.

This network approach has great potential for furthering LDC
development (and for producing major spin-off benefits in the developed
countries as well).

- It facilitates massing of adequate scientific and technological
power, including the essential element of LDC experience, to
achieve major breakthroughs on the key bottleneck problems that
have impeded LDC progress. In some cases, this approach may be
the only feasible way to mobilize enough problem solving power
to succeed.

- 1t also facilitates bringing the total relevant worldwide experience
to bear on individual LDC problems--feeding into adaptive efforts
in the individual countries--to an extent that is not feasible
through country-by-country efforts.

- It tends to further mutual support between R& programs and resources,
and the current operational programs of LDCs, by providing convenient
means for interchanges between the two. This includes training and
other support via the networks for the building of LDC capabilities
to develop answers for their own problems.

- It also provides for sustained build-up of the specialized knowledge
and individual and organizational expertise that is needed to cope
with the toughest LDC development problems.

- Not the least of the virtues of the network approach is its attrac-
tiveness to the participants--from many points of view--as a format
for long-term technical collaboration across the oceans.

The Real Significance of Point IV

What is emerging, gradually, is a shift from technical assistance to
technical exchange and collaboration. The historical significance of President
Truman's Point IV program is that it thrust the world strongly into a process of
learning to work together across international boundaries, on a scientific and
technical level, to exchange and pool krowledge on how to cope with the increasingly -
inseparable pijeces of global development problems. It is not simply a process of
transferring static skills from those who have them to those who do not. Rather,
it is part of a historic drama of global dimensions--the drama of mankind, hereto-
fore separated in relatively self-contained and limited communities, coming
together to cooperate in seeking solutions for basic problems facing us all.
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While the element of governmental or social subsidy and ieadership
in this process of joint work on development problems is, I believe, an
essential component, it is only incidental. The fundamental requirement is for
broader and better means to extend this process of bringing people and organiza-
tions of all kinds together to work across the oceans on problems of common
interest, involving the management of social change and the applications of
technology thereto. Moreover, we see evolving the 1970's a less mechanistic
approach to development problems than was typical of the 1960's--a less
exclusive concentration on piling up investment and national output and
more direct concern with the achievement of the purposes of expanding resource
capabilities--with such humanistic goals as distributive justice and the quality

of life.

Finally, we can see growing prospects for feedback benefits within

. the developed countries from technical collaboration overseas. These include

- improved insights on how to handle a wide range of domestic development problems,
and useful technical knowledge. They also include strengthening of the U.S.

. knowledge base and private Tinkages overseas that the developed and developing

. countries both need to deve’op positively their ever-growing economic, social

and political interactions with the rest of the world.
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Intermediate Technology and Cumulative Technical Processes
in East African Agriculture

by

VICTOR C. UCHENDU, Director, African Studies Center, University
of I11inois, Urbana-Champaign

A lecture given on March 6, 1973, Seminar Series on Technology and
Development, School of Engineering, Howard University

Dr. Uchendu was with Makerere University, Kampala,
Uganda, from 1969-71, where he was Executive Director of the
Makerere Institute for Social Research from 1970-71. He re-
ceived his B.S. (Economics) from the University of Ibadan, and
his M.A. and Ph.D. (Anthropology) from Northwestern University.
Dr. Uchendu's field research has included studies of agricultural
labor migration among the Navajo Indians of the American South-
west, and studies of agricultural change in Uganda, Kenya, Tan-
zania, Zambia, Nigeria and Ghana. He is the author of numerous
technical and scholarly publications, including several books
and monographs.
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INTERMEDIATE TECHNOLOGY AND CUMULATIVE TECHNICAL
PROCESSES IN EAST AFRICAN AGRICULTURE

by
Victor C. Uchendu

Introduction:

The theme of this seminar--Technology and -Development--is one that easily
lends itself to an interdisciplinery perspective. It also raises fundamental
questions: What are the assumptions, if not the perspectives, which different
disciplines bring to the study of the role of technology in the development of
institutions and cultures? How much interdisciplinary conmunication has been
fostered by this collaboration? As an anthropologist interested in the role of
technology in the development of African economies, particularly the agricultur-
al sector, I cannot help posing further questions: What do technical experts
and academic engineers know of the work of anthropologists in the study of tech-
nology and development, and what do they really need from anthropologists? Do
they need hand maids, trouble shooters, or equal partners, in working in the
ex-colonial, low-income countries that anthropologists had hitherto regarded as
their exclusive vineyards?

_ I think that there is a job of interdisciplinary collaboration to be done
in the field of development. For one thing, the contemporary development envi-
ronment is one in which planned change is a dominant emphasis and laissez faire
no longer an option; it is one in which laissez faire has been rejected as
neither laissez nor faire. Secondly, the task of generating development in the
Third World is so great that it would be rather unwise to leave it to any one
single discipline to resolve.

The aim of this presentation is to recreate interest in intermediate tech-
nology by examing its developmental impact on East African agriculture. By
reviewing the experiences in agricultural development in this region, we hope
to indicate both the conditions which make for cumulative technical processes
in small-scale agriculture and also the factors which frustrate these processes
and thereby inhibit productivity. The implications which these experiences
have for development policy will be explored, as vwell as the lessons they offer
to other Third World areas at a similar level of agricultural development.

Technology and Development:

Before presenting the substantive data, le: me summarize my thoughts on
the development process and the role of technology in that process so that the
importance of technology in African development could be made obvious.

We view development as an ecological process of adaptation, a successful,
but cumulative confrontation and eventual transformation of the various sectors
of man's environment--including his sociocultural systems--in so far as man's
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traditional and emerging value systems would allow. Developed countries are,
in this definition, those countries that have tended to confront their envi-
ronment successfully--and in their own interest--through the mediation of
progressive and efficient technology. On the other hand, undeveloped or poor
countries are marked by low levels of technological development and Tack of
control over their physical and human environments.

That technology and development have much to do with each other is an
observation matched in self-evidence only by the parallel observation that the
basic disparity between the poor nations and the rich nations of the Horld
today lies in an observable "technological" gap. A1l the more striking then
js the difficulty one meets in attempting to state with precision how techno-
logy and development are related. The difficulty seems to Tie in the fact
that we cannot state this relationship without Tinking both technology and
development by the action of the human agent. The antihropological dogma which
views "Man as a tool maker who fashions his civilization by making and using
tools" states this relationship between technology and culture in equally gen-
eral terms. The implication of this anthropological proposition is that I do
not have to defend whether or not Africa has a technological subsystem. We
now take this for granted, since by definition, the very fact of a viable cul-
tural system presupposes a capacity to produce and use technology. It is
therefore not in the capacity to produce technology but in the need for tech-
nical solutions to realize the goals of society that we may look for the
explanation of the technological differentials among societies.

The striking feature of the modern world is that the contour lines of
international economic inequality are not only more easily drawn today than
say five hundred years ago, but practically they coincide with the world's
technological contour. Poverty is not a new condition of  human affairs, nor
is the disparity in the wealth of nations. But the emergence of very few rich
nations, co-existing with very many poor nations, which are divided not only
by income and resource gaps but also by wide technological differentials, are
the novelty of the modern world. To account for these develcpments, the most
plausible hypothesis is the one that accepts the inherent capacity of human
cultures to create and use technology but tries to isolate the factors which
inhibit the cumulative technical processes in any given culture at a particu-
lar period of its history.

Although we do not yet have all the answers as to what causes development
to take place, we have enough evidence to reject any hypothesis based on the
“one factor magic"--the naive assumption that our own disciplinary input--
whether economic, political, technological or anthropological variable is the
missing in our traditional model of the development but rather how much of each
variable must interact with other growth-generating variables at each Tevel or
stage of the development process. In this Togic, it is not enough to identify
techr.ology as an important variable in development. We must try to specify the
characteristics of a given technology which, in interaction with other variables
in the system, will generate growth at a particular period, given the goals of
the sociocultural system. We must not stop at this. Since it is in the nature
of new technologies, in interaction with other variables in a social system, to
generate not only the desired goals but unexpected consequences and bottlenecks,
the need to monitor technologies is therefore imperative. In developing coun-
tries, the lack of awareness or ability to monitor and correct the second and
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third generation bottlenecks created by imported technologies is probably
Yimiting productivity and output more than any other single factor or combi-
nation of factors.

Unfortunately, the technical approach in development seems to ascume the
posture that all the technologies required for Third World development are
readily available. That the Timiting factor is the traditionalism, non-
receptiveness and lack of aspiration among the so-called peasants of the poor
countries. We shall return to this question later to examine closely the
assumptions which govern these claims. Before that, let us attempt a profile
of East African agriculture and make an assessment of jts prevailing agricul-
tural technologies.

East Africa Profile:

L

The three countries of East Africa--Tanzania, Kenya and Uganda--share
most of the characteristics associated with low income countries. A large
region, with a combined land area of 681,761 square miles which is more than
twice the combined size of Texas and Oklahoma, the three countries have a
total population of about 34 million. Tanzania with a land arca of 362,800
square miles, is about the size of Nigeria but has approximately about 20% of
the estimated population of Nigeria. The demographic characteristics of East
Africa reflect the "youthfulness" that is associated with the populations in
developing countries. (See Table 1). The birth rate per 1000 population
varies from 43 in Uganda, 47 in Tanzania, and 50 in Kenyas and the rate of
population growth is 2.7% for Uganda and 3.0% and 3.17 for Tanzania and Kenya
respectively. With about 417 to 467 of the population under 15 years, and
more than 85% of the population supported by agriculture, in an econony where
non-farm employment is proving difficult to generate, the estimated 23 to 27
years it takes to double the population is giving rise to major political con-
cern.

Agricultural Development:

Two of the most significant facts of the East African development experi-
ence--and they are shared by most developing countries--are, (1) uneveness in
the development that has taken place, and (2) the disparity in natural re-
sources, institutional and technical endownments, both within the region and
within each country. These features are shared by other export-dependent cco-
nomies whose economic policies were dictated, until recently, by the colonial
situation. The internal consequences of this pattern of development is that
districts which lack export capacity, in agricultural or mineral production,
have tended to lag benind in the arrent pace of development. We are there-
fore dealing with an eccnomy in which the road system, research base, access
to economic opportunity and institutional rcsources have been conditioned,
not only by geography, but in a more important way by the recent colonial his-
tory.

The British colonial agricultural policy in East Africa is a study in
paradox. In Kenya, this policy was dominated by one single question: the
interest of settler agriculture. In Uganda, where European or settler or
plantation agriculture was discouraged, African cultivators were actively
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encouraged. Fiscal considerations seemed to have played an important part in
the agricultural policy in Uganda. The Administration had to be paid for and
poll tax was introduced. The Uganda people were not taxed in order that they
might be made to grow cash crops, rather, they were urged to produce export
crops in order that they might be able to pay their taxes.

Although Africans in Uganda and Tanzania were encouraged to grow export
crops, settier politics in Kenya ensured that nothing more than Tip service
was paid to the promotion of export production among Kenya Africans. Before
the mid-1940s, the stated official economic policy in Kenya, rooted in racial
dominance of the economy, was phrased in economic, and later, technological
terms. The earliest argument was that such export crops as coffee and tea
were "plantation crops" which required capital and management and scale of
operation which no Kenyan African could afford. The low quality of coffee pro-
duced in Uganda by African cultivators was used as an argument against Kenya
Africans. As the "plantation" argument wore thin, the technological argument
was invoked. The latter conceived export crops production as essentially
plantation enterprises that demanded technologies and technical competencies

and organizational skills which no African could supply.

German East Africa, as mainland Tanzania was known before 1919, had a
different, but related development history. The German administration tried
three methods of development: (1) "Government plantations” in which a number
of tropical crops were cultivated by African Taborers for export. (2) German
settlement, particularly in the Highlands and (3) the use of persuasion and
coercion to get Africans to grow cash crops, as a fiscal measure, and of course
to supply German industries.

TABLE I
East Africa: A Demographic Profile (1972)

East Africa Tanzania Kenya Uganda
Land Area (sq. mile) 681,761 362,820 224,960 93,981
Population (million) 33.9 13.2 10.9 9.8
Birth rate per 1000 47 50 43
Death rate per 1000 22 20 18
Rate of growth (%) 3.0 3.1 2.7
Number of years to double 27 23 27
% under 15 years 42 46 41
Projected population: 1985 52.2 20.3 17.9 14.0
Population Increase 1965-70 1.6 1.5 1.0
Density per sq. mile 34 47 90

SOURCE: Africa (Annual Review, 1972) Africa Journal Ltd, London, 1971, pp. 129,
171, 177.
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As we know, German East Africa was short-lived. But the international
status of Tanganyika as a Mandatory Territory of the League of Nations (1919),
and later as a Trust Territory of the United Nations (1947), offered Britain,

the administering power, a strong excuse to neglect the conomic development of
Tanganyika.

The Agricuitural System:

The agricultural system that ermerged from these policies have been fur-
ther modified by a decade cf nationalist control of the economy. Agriculture
remains the dominant activity that employs most labor, land and capital. The
Gross Regional Product is estimated at over $3,%00 m (Uganda $832 m; Kenya
$1356 m and Tanzania $1315 m). Cotton, coffee, sugar, tea, pyvethrum, tobacco
and catile bulk large in tpe export economy of the region.

Agriculture is practiced on small-holdings under rain-fed conditions.
Farm sizes vary according to ecology and population pressure but the typical
farm is about 5 to 15 acres and in many areas, demographic pressure on land
and resources is heavy, and in a few arcas this pressure is proving quite
intolerable. The traditional response to population pressure on limited land
is the intensification of cultivation--a process that is increasing and there-
fore demands the complementary input of appropriate technology if productiity
is to increase.

We are therefore dealing with agricultural economies which combine the
following characteristics:

1. The existing resources of land and labor are under utilized because
the technology and other inputs are not available.

2. The African cultivators who manage their household farms are often
under-capitalized, lack technical knowledge and skills, and sometimes
have no access to reliable information that can improve their yields.

3. Farm productivity is low.

4. Although institutional infrastructure exists for the export crops,
very 1ittle attention has been paid to other important crops.

5. T history of agricultural development and the policies that promoted
this development have combined to create "enclavism" and "dualism" in
the agricultural export structure.

6. Technical breakthroughs, as in the eradication of tsetse fly, introduc-
tion of new crops and improved husbandry, for instance, have led to
uneveness in growth,.

7. The structural transformation of the whole economy has hardly started
and efforts to achieve this have been frustrated by inappropriate or
non-existent technologies.

Given these characteristics of the farming system, the challenge of techno-
Togy become rather obvious.
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The Role of Intermediate Technology:

We frequently think of technology as "concrete physical objects"--
machines and machine parts--rather than as the ideas from which these concrete
stuff derive. This 1imited notion of technology probably results from our
association of technological traits with diffusion mechanism--where technology
is perceived as the physical item that is generally transferred. What is prob-.
ably most important in the technological process that results in cumulative
change is not the physical item as such but the idea of idea systems associ=-
ated with it. It is the idea and the idea system that allow adopters or
receivers of a technology to adapt, reproduce or incorporate a technology into
their socio-cultural system. This adaptation or indigenization of technology
js easier to achieve with intermediate and micro-technology than with sophisti-
cated technology.

The popular conception of technology as a "problem solver," an instrumen-
tal mechanism for realizing set goals, creates more problems than it solves
when it is Titerally applied to development seen as a process of transformation
Of course, technology solves problems. It also creates problems; it creates
subsequent bottlenecks which require technical action. The recognition that the
problem-solving activity of technology must be balanced by its problem-creating
function demands a new awareness about the dynamics of the technological pro-
cess. It is this lack of awareness which inhibits the monitoring of a new tech-
nology, frustrates its cumulative character, and eventually prevents its incigeni-
zation, as well as its integration into the technical inventory of the receiv-
ing culture.

The plea that technical innovations must be adapted to the prevailing farm-
ing system is a familiar one. The characteristics of technical innovations that
suit a particular farming system must be systematically specified. For Tabor-
intensive and capital-scarce farming systems, this specification is particularly
crucial. In this respect we must distinguish between (1) a technology-centered
farin adaptation in which the operations of a farm unit are determined by the
available technology, and (2) a farm-centered adaptation in which the bottlenecks
faced in a farming system determine the kind of technology, and particularly its
timing. The group farms which have proven a failure in East Africa are an exam-
ple of a technology-centered adaptation; ana the other self-spreading technical
measures which have increased productivity and output in small-holder agricul-
ture in East Africa represent farm-centered adaptations.

We offer as a hypothesis that in economies like those of East Africa where
structural transformation is difficult to achieve and agricultural Tabor has
Tow opportunity cost, the technologies that tend to result in cumulative change
should be labor-intensive and capital saving. Such technologies should have
the following characteristics:

(I) They should be highly divisible and neutral to scale so that they can
be readily incorporated in small-farm systems.

(II) They should be easily adapted to local manufacture, easy to monitor.
maintain and replace.
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(II1) There should be an "efficient sequence” in the adoption of comple-
mentary technoloaies which improve the performance of the parent
or initial technology.

(IV) They should be adaptable to the Tabor-intensive farming system.

Field Testing of the Cumulative Hypothesis:

e have asserted that technical innovations which pre-determine the farm-
ing operations are less efficient than those which remove farm bottlenecks and
thereby serve the farming system. In a sense, we are saying that technical
innovations are "good servants" but "bad masters." Mhat conditions make tech-
nical innovations good servants? Let us briefly review three contrasting farm
experiences in East Africa, one from each country.

The Teso of Uganda:

Export agriculture, based mainly on the production of cotton by small-
holder cultivators, is the backbone of agriculture among the Teso in Eastern
Uganda. Cotton was introduced into Teso in the first decade of this century,
essentially as a fiscal measure, to raise revenue. It was soon followed with
ox-plough, which was quickly adopted and remains the main farm implement today.

Although cotton output rose steadily from 10,400 to 30,8600 bales between
1915 and 1935, and nearly doubled between 1935 and 1965, yet the gains in pro-
ductivity were limited. This was hardly surprising in view of the Timited
genetical break-throughs in cotton breeding. The early achicvements in cotton
output resulted from the expansion of acreage, an expansion nade possible by
the introduction of ox-plough that removed the cultivation bottleneck created
by the hand hoe.

With limited land, the traditional method of cotton expansion used by the
Teso is no longer possible. Output imust depend increasingly on raising pro-
ductivity through early opening of land, timely sowing with the right plant
population, and the use of insecticides, for insect and pest control. The high-
est response to insecticide applications are achieved with early sowings. The
present staggering of cotton sowings throughout the planting scason largely
reflects the need for spreading labor requirements and easing seasonal labor
bottlenecks. Since the Teso farmer has not acquired the equipment to cope with
these labor bottlenecks, such yield-increasing innovations as correct spacing
to attain optimum plant population, row-planting of the finger millet crop,
and inter-row weeding have not become general husbandry practices. There is,
therefore, a strong case for improving the supply situation with respect to key
farming inputs, particularly in the area of "intermediate" technology. In view
of many regions in Uganda cconomy where intermediate technology can make substan-
tial contribution to farm output and productivity, ploughs, bullock carts, seeders
and other simple ox-drawn equipment which are complementary to existing resources
of labor and land, and have very small foreign exchange content, can be produced
locally.

One of the critical bottlenecks in Teso agriculture is labor. The intro-
duction of the plough eliminated an important bottleneck, labor for Tand pre-
paration, but it created a series of other bottlenecks. The agricultural
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experience in Teso demonstrates the familiar proposition that it is of Timited
use to till and sow a larger area to cotton if the subsequent weeding and
picking still have to be carried out by hand operations. The two innovations
of the 1950's and 1960's--the introduction of tractor hire units and the group
farms based on tractor mechanization were no answer to the Tabor bottlenecks
created by the plough. 1In our view, both innovations have failed to meet the
criterion of efficient sequence of technical innovations, and consequently
their 1imited contributions to Teso economy is not surprising.

Rapid agricultural development is sustained by cumulative technology.
Where a wide technological gap characterizes an economy, development tends to
be most erratic. Cumulative technology is fostered by "efficient sequence" of
technical innovation processes which are mediated by imaginative farm policy
on the one hand, and a receptive farm: ngpulation on the other hand. The con-
cept of "efficient sequence" of technical innovations implies that agricultural
administrators must recognize when a viable technical innovation creates a
number of bottlenecks which must be relieved by subsequent technical innova-
tions. The farmer also must learn to exploit technical linkages which have em-
bedded economic component. As we have already pointed out, the gap of over
forty years between the introduction of the first plough and any serious effort
to make other ox-drawn equipment available is a serious violation of the "effi-
cient sequence" of technical innovations.

Geita District, Tanzania:

Geita district, in Mwanza Region of Tanzania, illustrates a Tesson in
development where the initial technological breakthrough is yet to achieve a
momentum. The major environmental problem in Geita was tsetse fly, which
Timited 1livestock and human population. and confined what population there was
to cleared areas along the shores of Laxe Victoria. Economic development in
the district was made possible by control of tsetse fly and settlement of a
large immigrant population. Settlement was not possible without fly control
and this, in turn, required the establishment of a large enough population
density to prevent regeneration of the habitat required by the fly. The early
immigration of Sukuma into what was then West Mwanza district, starting in the
1930's, led to retreat of the fly and was subsequently supported by government
program of bush clearance and water development.

Like Teso district, Geita is a major cotton producing area. In 1947 the
district produced about 5,000 bales of cotton. and in a decade later (1967),
production reached 71,000 bales, approximately 18% of Tanzania cotton crop.
It is now estimated that about 20-25% of Tanzania cotton crop comes from this

district.

Technical achievements affecting agriculture in the district are essen-
tially centered around cotton production. The agricultural research for Geita
and other areas in Western Tanzania is carried out at the Western Research
Center at Ukiriguru. Until recently, the major emphasis at this Center was on
cotton. Improved cotton material, which reduces the risks for the small farm-
er, has made substantial contribution to the economy of the area. Besides the
emphasis on the timeliness of sowing, tie-ridging, both asa soil moisture and a
soil conservation measure, has been advocated since 1940's. The campaign has
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not been successful, because in the higher average annual rainfall regime of
Geita district, the yield advantage of tie-ridging is likely to be uneconomic.
Besides, tieing of ridges clashes with other farm operations at the busiest
period of the year. As long as the operation is carried out by hand hoe,
unaided by any intermediate technology, tie-ridging, whatever its technical
values--as a soil saver--will not win general acceptance.

Kisij District - Kenya:

Unlike the two cases examined, Kisii agricultural experience represents a
model of "cumulative changc." Although the rate of change has varied over time
and still varies between the highlands and the lowlands, the cumulative charac-
ter of the process is striking. Most rapid change has occurred in the Tast two
decades (1950-1970) when research and government policy have had the most pro-
fitable innovations to offer to the farmers. Long before high value cash crops
were introduced into Kisii highlands, the major concern of the extension staff
in Gusiiland centered around soil conservation methods. Soil conservation was
preached as an end in itself. It was not until the carly 1950's, when soil
conservation became an instrument of achieving higher cash income, that the
enthusiasm of the farmer was really aroused. "Saving the soil," apparently for
its own sake, is a crusade that hardly makes sense to any farmer, African or
non-African.

The cumulative character of the agricultural innovation process in Gusii-
land is reflected in two important aceas: The "efficient sequence" in which
innovations have been introduced and adopted and the characteristics of the
individual innovations which tend to make them "self-sprecading.”

An “efficient sequence" of innovation refers to the rational order in
which tested and economically proven innovations are introduced into a partic-
ylar farming system. The assumption is that the appropriateness of different
“types of innovations and the readiness with which they will be adopted is
related to the phase of development as it affects the economic feasibility and
the socio-psychological attitudes that help determine the outcome.

The spectacular agricultural achievements in Kisii highlands, especially
in the last fifteen years, lend validity to this proposition. It was in 1952
that pyrethrum was introduced into the area. By 1959 about 11,500 farmers
were producing about 275,000 1b. worth of pyrethrum flower on about 5,200
acres of land. Pyrethrum proved so profitable that it was able to provide the
capital which made investment in tea possible, beginning in 1957. The intro-
duction of tea nccessitated the improvement of communications as what became
known as "tea" roads were built. The receipts from tea and pyrcthrum made
subsequent investments in exotic cattle possible. Introduced in 1963, exotic
cattle have prompted farmers to ensure that enclosures are stock-proof and
that wells are provided to facilitate stock watering and satisfy domestic
needs. Exotic cattle demanded a new level of technical competence in manage-
ment; rotational grazing, regular purcihases of feed concentrates, and reqular
spraying against ticks. An artificial insemination programme was accepted as
part of the "exoti~ cattle" complex end this implies contact with the veter-
inarian staff. "i-a fertilizer" is becoming increasingly popular becausc tea
is looked upon as a profitable crop. These cascs emphasize that the "demon-
stration effect" of one successful technical innovation tends to encourage



23

the acceptance of subsequent innovations and that the sequence in which these
innovations are introduced is critical if a cumulative impact is to result.

The traits asscciated with the individual innovations helped to promote
their adopticn. FEach innovation was able to fit into the farming system in
which Timited availability of land is an important consideration. The traits
which are considered include risk, profitability, reversibility and divisibi-
1ity. These traits help to account for the pattern and rate of adoption of
the newly introduced crops and the farmers' present attitudes towurds them.

Risk and profitability are obvious. The lower the risk involved and the
more profitable an innovation, the more acceptable it becomes. Although the
rate of adoption of new techniques and innovations is governed largely by eco-
nomic feasibility at the farm level, one of the major contributions which
technical change makes to early-stage agricultural development Ties in reduc-
ing some of the risks which the farmer is called upon to bear. In the case
of exotic cattle, the provision of wells, a stockproof enclosure, a regular
spraying regime and the artificial insemination programme, are technical inno-
vations that tend to reduce farmer risks besides contributing directiy to
profitability. The criteria of "reversibility" and "divisibility" are most
critical for farming systems with 1imited land. Reversibility refers to the
extent to which a major factor such as land can be reverted or restored to
status quo ante if an innovation like tea, pyrethrum, or passion fruit proves
uneconomic. The criterion of divisibility refers to the extent to which an
innovation Tike a new cash crop or farm input can be adopted in small units.
Gusii farm structure would lead one to expect that the more readily reversi-
ble and divisible an innovation, the more compatible it would be with the
farming system. In other words, compatibility between successful innovations
and Gusii farm structure rests on two important criteria of the former: their
neutrality to scale and their high degree of reversibility. Compatibility
does not necessarily guarantee rapid diffusion which is essentially a function
of profitability.

There is keen competition, in the recent past, between passion fruit and
pyrethrum for the limited land available. Both farm enterprises are relatively
easy to establish and for a brief period (1964-1967), were competing with maize
for available land. The competition between pyrethrum and maize for land,
especially with the recent introduction of higher-yielding hybrid varieties,
indicates how technical and economic factors influence the farmer's rational
decision on the allocation of his scarce resources. This supports the hypothe-
sis that a more efficient "innovation sequence" has been followed in the Kisii
than in Teso or Geita. This efficient sequence helped to make the Gusii in the
highlands more receptive to change than the Gusii in the lowlands.

The first cash crop which was introduced in the highlands in 1953 has all
the attributes which make an innovation "self-spreading." Pyrethrum involves
a low risk because the initial investment is smali, it has high profitability,
is more easily reversible than tea or coffee, and is quite divisible. The
initial profits from pyrethrum were so striking, relative to maize, its only
competitor at the time, that the diffusion of this innovation was very rapid.
By the time tea was introduced, farmers had accumulated "risk capital” which
promoted investment in tea. The relatively high initial development cost
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involved, and a long waiting period between planting and bearing, were more
than compensated for by high profitability. Because the crop proved quite
profitable, its "demonstration effect® stimulated wider acceptance. An impor-
tant factor in the profitability of tea is the operat.on of Kenya Tea Develop-
ment Authority which separates the post-field production stages, in which
economies of scale are critical, from the farm Tlevel operations which are
relatively neutral to scale.

Like tea, the adoption of exotic cattle was made possible by accumulated
farm incomes and its rapid diffusion, the function of profitability. The ini-
tial investment in exotic cattle is high, about $140 to 5200 per beast, but
the high risks associated with the enterprise have been drastically reduced by
modern technology. But the profitability of exotic cattle is so well -recog-
nized by farmers that a conversion from Tow-risk, low profitability items like
indigenous cows to high-risk, high- profitability items 1ike exotic cattle is
increasingly being made.

Summary View:

The central question of this seminar is built around the prohlem of iso-
Jating the conditions which make technical process in agriculture a cumulative
one. It is argued that the choice of technology should be governnd by the pre-
vailing farming systems. By defining the characteristics of East African agri-
culture, it becomes clear that intermediate technology has an important role
to play in this system. There is no assumption that other kinds of technology
may not be used, or should not be evolved. The implicit assumption is that if
economic policy must address itself to the majority of the population in the
economy, then, the fact that 80 to 90% of Last African population derive their
Tiving from agriculture, either directly or indirectly, becomes a policy issue
that cannot be ignored. The debate in development literature about whether
the unimoedal strategy or the bimodal stratedy sheuld be adopted, obstructs the
fact that in terms of technology, both strategies could be justified since
they are addressed to different types of farming systems which can co-exist in
the same economy.

The case for intermediate technology, particularly its centribution at the
early phase of agricultural take-off, has been well documented for the American
economy of the 1850's. Danhof (1969 pp. 278-289) summarizes with historic con-
viction, the part played by horse power and its associated complexes in this
period of American history. While recognizing the contributions made by other
factors in increasing the productivity of American agriculture in the 1850's,
the effective application of horse power to numerous farmirg tasks occupied a
central place. The successful use of horse power in harvesting, by the reaper
and mower, removed a serious bottleneck and completed the technology hased on
animal power. In Danhof's words, “the resulting integrated technology of
agriculture was well balanced with labor requirements for the successive steps
of cultivation. Adoption of the new system depended upon availability of the
implements and upon the advantages that could be obtained from their use."

It is precisely the lack of technical responses to the bottlenecks created by
the introduction of the ox-plough in Teso agriculture that 1imited the impact
of the basic ox-plough technology.
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The common assumption that the major problem in international transfer of
technology rests with the traditionalism of the small cultivator shouid be
critically re-examined. Jones (1960) has collected and brilliantly analyzed
the evidence that dispels the myth of the “tradition-bound" African cultive*or.
Both Guy Hunter (1969) and Bairoch (1964-73-74) have indicated the complicated
problem of choice-making facing developing countries in the field of techno-
logy. Bairoch shows that the following factors, rather than traditionalism,
limit the international transfer of technology:

(1) The nature of modern technology which is developed to deal with the
bottlenecks identified in the economy of the producing society.

(2) The large amount of investment per worker associated with modern
technology. Bairoch estimates that in the 19th century, the average
capital investment per worker in the U.K. was equivalent to four
months’ wages; and six to eightmonths' wages in France. 1In the U.S.
in 1953, the investment per worker represented 23 months' wages, and
L.D.C. of today it is 350 months wages!

(3) The rising level of educational and professional competence required
of workers who must man the new technology, a level of education and
training that may be unrealistic in L.0.C)s.

These are good reasons that compel wus to re-emphasize the contribution
which intermediate technology can make to the kind of economy we have in many

parts of Africa.
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GLOBAL DEVELOPMENT AND UNDERDEVELOPMENT

by

George L. Beckford
University of the West Indies

Thank you very much, Dezan Pierrc, and a special thanks to Mrs. Henson
of this faculty. It is a fitting end to my visit here.

I wish, for about an hour and a half, to speak on what I call "global™
developnent and underdevelopuznt. Mrs. Henson actually suygested that I should
speak on "Underdevelopment in the Caribboan: Persisteat Poverty Pevisited."
Well, I will deal with it. Persistent poveriy is in the course of what I have
to say. But as Dean Pierre indicated, I wanl to brosden the discussion to a
more global situation. Beforc presenting the substanca o? wy prosentation,

I want to put forth some caveats. The first caveat is that any cnalysis that
has to do with human society camnot be totally objective, whethor the subioct
is engineering, or cconomics, or sociology, or what hsve you. The question
about emotionalism and objectivity is a false question. Toward the end of
the lecture I want to deal with the question of technology, developaent, and
underdevelopment; and then I will illustrate the point I wish to make about
emotionalism and objectivity.

A1l right, I know that it is difficult for you to follow me because
I am a Jamaican and I speak like a Jamaican. I will try to speak slowly for
the non-Jamaicans in the audience. This is difficult for me, but I will try.
I will also try to speak slowly because I am an economist by training, but
what I have to say has more to do with philosophy and psychology than pure
economics.

The title, as I suggested earlier, is "Global Development, Under-
development, and A1l That." Engineers arc human beings. Doctors are human
beings. Economists aie human beings. All of us are hurman beings. [iow
what is wrong with human society in the middle of the 20th Century is not
people, but bureaucracies and institutions. Bureaucracies and institutions
impede people in every society. 1f I had the time today, I would deal with
the whole structure of world society, including the Soviet Union and China.
Unfortunately, I don't have the time to cover the whole sepctrum, so I'm
going to concentrate on the international capitalist system. Capital and capi-
talism are bad things insofar as they involve exploitation. If man exploits
mans, if woman exploits man, if man exploits woman, if any human being exploits
any other human being, then you don't have a decent society.
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For a personal example, I had a difficult time coming here because
of the Embassy of the United States of America located on Duke Street in
Kingston, Jamaica, and America's Ambassador, Mr. de Roulet. However, when
I got on the Pan American aircraft yesterday, I was treated 1ike a person.
The stewardesses gave we everything I asked for. White Americans, right?
(The only thing I have to complain about my treatment yesterday is that
when 1 left PanAm in Miami and went aboard Hational Airlines, I asked the
stewardess what was the end of play score in the cricket match in Barbados,
which I really wanted to know. She looked at me and said, "I don't speak
Spanish.")

A11 right, that is one example: the American Ambassador versus the
Pan American stewardesses. I'm trying to make the distinction between
people, institutions, and bureaucracies.

The second example is Kingston, Jamaica, versus Portland, Jamaica,
for the Jamaicans--the rest of you have to excuse me. Uhen the European
white people came to the Hew World, I read in the history books that Jamaica
was described as a land of wood and water. On leaving Jamaica yesterday, when
I looked over Kingston, all I could see was haze, dust and dryness. Now
this point is very important, and I'm coming back to it in the last section
of the lecture on technology. Because what is technologically important for
human beings to live like human beings is to have a balance with the natural
environment. They cannot live without water unless they are camels, and I
am not a camel, all right?

The third example I want to give is the United States versus the
Caribbean. In the Caribbean we have Puerto Rico copying Manhattan and
the development patterns of Manhattan--"asphalt jungles" of concrete, steel
and glass, in a tropical environment where we are supposed to have fresh
air. We are messing it up now. Jamaica has followed. Trinidad has followed
the Manhattan example. Where will we end up eventually? Shall we create a
new Manhattan in the Caribbean where people live inchicken coops which is
what skyscraper apartment blocks really are? Or should we create cities in
the Caribbean where people can live like decent human beings with grass and
trees and water, and ponds with fish and birds, and chickens running up and
down the place? '

The last caveat I want to make before I begin the formal lecture is
about the question of racism. I am told that I am a racist. In a sense, I
am; and in another sense, I am not. I am a human being. If the world treats
me like a black man, then I must respond like a black man. I am a racist in
that sense. I am not a racist in the pure sense. I believe that all human
beings are dignified people, and I don't care what color a man is--red, blue,
black, pink, green, anything. We are all human beings, and I respect every
individual as a human being. But if society in the middle of the 20th century
treats me in a certain kind of way, I will come to respond in a certain kind
of way. In that sense, I am a racist in reaction to a racist world.

I want to apologize for giving Caribbean examples. I also want to
apologize-for saying things which some of you may think are funny. After
you laugh, I want you to think about them. Some of what I have to say in
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this lecture may be familiar to some people; some of it may not be to other
people. I ask those who are familiar with some of the points to bear with me.

In my opinion, my humble opinion, the objective of all social
analysis must be people; and when I use the term social analysis, I am
not talkino about the social sciences narrowly conceived. 1 am talking
about engincering. I am talking about medicine. I am talking about any-
thing that hss to do with human beings. I am talking about the fact that
the central location in our minds must be people--everything, including
technology, to be useful must be for pecople.

I want to start the lecture about devclopment, underdevelopment,
and overdevelopment with a concentration on what I call technology and man.
I am using man in the global sense, including woran. Technology must serve
man if it is to be useful, not vice versa. If technology is in comnand of man,
then man is nothing, and technology is n control.

The second introductory point has to to do with the question of
materialism. lMaterialism is important insofar as it provides the necessities
of life to make it possible for people to live like human beings. Materialism,
in my opinion, is not important if it is going to create bottlenccks to
human progress. Materialism is important if we use our natural resources
and technology to ward off malnutrition among the people of Jamaica. Children
in Jamaica die of malnufrition. Materialism 1is important in that context;
not in terms of providing luxuries for me, brandy, when I feel like it, and
SO on.

In other words, the second point I'm making about materialism has
to do with what a society and a people have to do in terms of adjusting their
consumption objectives. If water is their consumption objectives, then they
will do anything to get water. If their consumption objectives are to drive
long cars with plenty of chrome, then the society will tailor its technology
to achieve that end. If your consumption objectives are to give every human
being within the society decent meals with sufficient protein, carbohydrates,
and fat intake every day; to live in a decent habitation; to wear comfortable
clothes, then you will tailor your resources to meet that objective. So
materialism is a good thing and a bad thing, depending on the context.

The third concept that I want to introduce is the concept of physical
development. If people are to live like decent human beings, then the concept
that they have of physical development must be tailored to facilitate the
welfare of the people. I am getting into a Tittle bit of difficulty here because
I do not know any country in the capitalist system which I can use as a reference
point. I am not well traveled. I don't know about countries outside of
North America and the Caribbean. I've never been to Africa. I have been
to England, once in 1968; so I don't know. I have a notion of physical
development--and in my terims, the only countries I can think of within the
international capitalist system which may have achieved this are places like
Sweden and Finland, where attempts are being made to integrate urban and
rural living.
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in Jamaica. My analysis this afterncon is devoted to trying to explain why
America is "rich" compared to Jamaica when both these countries entered the
international capitalist system at the same time.

Why is Jamaica poor compared to the United States of America, excluding
the South? That is what my analysis will {ry to do today. 1In this connecticn,
I want to define three terms: development, underdevelopent, and a new term, which
I call overdevelopment. Uhat does one mean by development? In my opinion, the
term development has significance only if it extends the process whereby a people,
any people, master the environment in which they Tive to produce goods and services
for improving their own welfare.

In that connection, development does not seem to occur anywhere in
the international capitalist system, except perhaps as I have stated before,
in Scandinavia. There is a lot of underdevelop.ent in the Caribbean. Under-
development depicts a situation in which people have not mastered their en-
vironment to produce goods and services for their own welfare. The question
then arises, why does underdevelopment occur? Ve will come back to that in
a minute.

The third concept that I want to introduce is a new theoretical
one-~-that of overdevelopment. Overdevelopment exists in a situation when
people have allowed technology to bypass the transformation of resource
inputs into the production of goods and services for the welfare of the
people. The example is the Unitcd States of America where you have techno-
logical overdevelopment and human poverty; where ycu send people to the moon
while black people starve. Where you create all kinds of super-institutions
universities, etc., while the Amer-Indians are locked up on the reservations.
That is technological overdevelopment and human underdevelopment.

The results of technological overdevelopmento_and I'11 just summarize
technological overdevelopuent, because I don't know the United States that
well, and then go on to the underdevelopment case--have international impli-
cations. Technological overdevelopment, as it exists in the United States,
means that tachnology has run ahcad of man. It means that the transformation
of the society's resources i1nto the output for the welfare nf its people is
secondary to technologicel advancement. The result internationally is that
a country like the United States of America ends up dropping atomic bombs on
Asian people, killing off Vietnamese people, and in the next round will kill
off the Caribbean people becausc technology has run ahead of man in this
overdeveloped capitalist situation.

Obviously, something is wrong with a society which has developed
such a high level of scientific technology to put a man on the moon yet
tolerates material poverty among significant proportions of its population--
Amer-Indians and Black people. Something is wrong with that society which can
achieve so much technologically and have so much spiritual poverty. That
society is a sick society, and the sickness derives from technological over-
development as I have defined it. So much for the United States.
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I want to deal with the question of underdevelopment globally with
particular reference to the Caribbean. I am not relaxed because I am not
accustomed to speaking so slowly, and in this accent.

How many people in the room are engineers--scientific engineers?
What I want to do is going to involve a little science. I want to, in
photographic terms, make a snapshet picture of the Caribbean economy. What
we call in mathematical terms, a matrix--and a matrix is no big thing,
really. A matrix is really a snapshot, something that gives you a picture
of a situation at a point in time, as compared to a moving camera. I want
to make two cases of the Caribbecan economy. When I say the Caribbean economy,
here, I'm talking about Afro-America; so although I'm focusing on the Caribbean,
I really include the American South, the Hortheast of Brazil, and so on. Two
cases--onc is the case of the slave plantation, and the other one is the
contemporary situation.

The slave plantations finished in the Caribbean in 1838--that is,
the English-speaking Caribbean, but it went on in the Spanish-speaking
Caribbean until the 1880's. MNow, what I want to do is present a picture of
the economy of the slave plantation in the form of a matrix. Of course, the
important sector in the plantation is the sector which is producing goods
and services, mobilizing the resources of the society to produce output,
whether it is sugar for sale to England, cotton, tobacce , or what have you.
What other secctors cxisted in the slave plantation economy? None, really,
when you come to think of it. The government sector was run by the planters.
They collected poll taxes from themselves to build roads to move their produce
out to the wharves. The only other sectors that had any significance were the
subsistence sectors--the Maroons, the run-aways. Black men left the plantations

and went into the hinterlands to produce food for their own consumption,
subsistence, right?

We, in the contemporary period, i : T : - o
matrix, always think of househo]dg~-so we BLtQQ$F}%%s%mo1%siocIﬁéﬂ%ﬁ%ﬁqu1qﬁct,
there was no household sector in the slave economy. The reason is very simple.
To have a household you have to have people. Who are the people who made up
the slave society? The slaves were riot people. The slaves were capital.

The owners of the means of production of the plantation lived abroad, in
England--Europe, wherever they lived, or in the case of America, in the
Northeast, not in the South. There were managers of the estates, who were
called attorneys; they were temporary residents. So who was left? Nobody.

The only other sector one has to bring into the matrix is what
economists call the rest of the world; and the rest of the world in the
slave case was the particular metropolitan country to which the colony was
attached. 1In the case of Jamaica, it was England. In the case of Martinique,
it was France. If it was Louisiana, it was dew York or New England--that was
where the finance capital came from.

Okay, so we have a general outline of what we are doing. As in any
matrix, of course, you have to have rows and columns, so we put in plantations,
government, the maroons, the households, and the rest of the world. All right,
a matrix for the non-social scientists is a picture of transactions between
different sectors of the economy. I'm a farmer. I produce so much. I sell to
you. You are a food processor. You pay me so much for it and we have an
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account. It is a national social accounting. When we do this to the slave
case, where do the value transactions occur? The value transactions occur

in one sector--the plantation sector. The maroons, the runaway slaves,
don't sell to anyone and can't sell to anyone because by definition, their
existence outside the planation is "illegal." So since they cannot have
transactions with anyone, they have a subsistence economy within the maroon
community--within the runaway community. So, in terms of the national account,
we have nothing in the maroon sector--no transactions with the rest of the

world, with nobody, but themselves. You grow cassavas, you eat them. You
raise goats, you eat them. You raise chickens, you eat them. You grow
bananas, you eat them. You grow what you want to consume.

A 1ot of what I say this afternoon is an oversimplification because
you cannot treat a subject 1ike this in one and a half hours, right? So,
for example, although the maroons had specialization and division of labor within
the maroon community, they did not trade outside the colony. Some people among
a particular runaway colony would be carpenters. Some would grow food. Some
would catch fish. Some would build houses, while some would build and repair
furniture. Okay, "X's" mean transactions. The plantation had transactions
with itself. How? Well, the slaves planted the food in the provision grounds
when their labor was not needed to produce sugar, or tobacco or cotton, right?
In addition, the plantation is linked with a merchant banker in the metropole.
Whether it was England as in the Jamaican case; or MNew Cngland in the case of
the U.S. South--you had the merchant banker to finance capital--we will deal
with this when we come to the contemporary period.

A1l right, so you have financial capital, and you have internal
inputs. The slaves, vhen they were all not required to work on the planta-
tions, had to chop down wood to make buildings--slave quarters, great houses;
had to plant food for their own consumption and so on. So the plantation has
a lot of transactions with itself. HNow the external series of outputs was to

the rest of the world, of course. So we have a big "X" here.

A1l right, the government "X" is a collection and is really not "X,"
because it is collecting from itself. Right? The government consists of planters.
The planters charge one another poll taxes on the slaves they have and use that
same money tc build roads for the plantations. The government, of course, has
no transactions with itself, and the rest of the world receives profits and
interests from the plantation sector.

I left out one account which is important--the savings investment
account which is the capital account in economic terms. HNow, the reason I left
it out is because it didn't really exist. In other words, the non-resident
account is an investment where the capital account received from the plantation.
The non-resident capital account paid to the plantations an amount and re-
ceived from the plantations another amount--another transaction. And that is
the slave case, economy-wise. Okay, there is nothing complicated about that,
because what is important are the values of the transactions; so all you need
to do is look at where all the "X's" are. A11 right, that's the economy.

We have -no other "X's." So much for the slave case.

We come to the contemporary situation, and that is a 1ittle more
complicated. If you get the notion of the slave case, then you are all right.
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If you don't get it, then you are going to be in trouble when we come to the
modern case because the contemporary Caribbean economy, and tiie Afro-American
economy is a modification of this, where the plantation occurs in a new and
"more modernized form." The picture of the Caribbean economy today, and when
I say Caribbean, I'm talking about Afro-Americans and the American South, the
Caribbean islands, right dowin to the northeast of Brazil--the picture today is
one of a society and economy in which there is a dramatic fracture between
resources and people.

The economic situation now is not very different from what it was
then. For example, a socks company in Trinidad imports duty-free raw
materials--everything for manufacturing socks. Right? Not stockings, you
know, socks. The company set up the plant and hired ten people. It imporicd,
duty-free "socks-blanks." HNow does anyone kncw what a "socks-blank" is?

It is a sock which is complete, except that the toe is open. All that that
company does is to stitch up the toe. Now, I don't know how much incomez could
be generated by stitching up a sock, but I doubt that it is very much. In
other words, the value added and the income generated by this kind of activity
in the Caribbcan is close to nothing. What is worse, is that the whole of
Afro-America has beern going through that change. So that, whereas for example,
in the Tate 1950's, American firms outside of the South migrated to the

South of this country to exploit the labor of black people in Georgia , and

so we find that in the 60's, the same firms are moving from Georgia to Jamaica,
Puerto Rico, and Trinidad.

A11 right, what has made matters worse in Afro-American colonies,
or Caribbean colonies, is the problem of finance capital in the overseas
sector. The banking system throughout Afro-America is a product of the
international capitalist system. The result is that the capital of the
society is not available for its residents becausc what generates capital is
productive activity. So we have productive activity going on here which does -
not become available to the residents. When the bauxite companies...lLet me
explain for the non-economists, okay?

In any productive activity, you meet your costs and what is left
over is profit. Profit can be dispersed in one of three ways. The first charge
on profit in the modern economy is taxes--company taxes, royalties, etc. The
next charge is to the owners of capital. If you have shares in the company, you
want some dividends. So some of the profit is paid out in the form of dividends
to shareholders; and the third part of the surplus is reinvested in the company
to create future profits. HNow how is the surplus distributed through the over-
seas sector? Taxes accrue to the government. The profits are paid out to the
sharcholders of the metropoiitan corporations through the productive sector of
the overseas economy in the forms of dividends or retained by the company for
reinvestment. So that this portion remains in the overseas sector. If Alroa
makes some money and wants to invest more money in Jamaica in expandii. tueir
Wity activity in Jamaica, they do it out of profits. R+ ..u this is a
very imporiani wu.:. they do not have to do it in ' -:v¢. They can do it in
guﬁgﬂagtin Guinea, in Chana, in America. s+ ~-wndinavia - anywheres they want
o do it.
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If you live in America and you have shares in Alcoa and you have
shares in Reynolds, then every year you get a piece ot tne action 1n Jamaica.
Now the important part is this part.- The retained profit which is reinvested,
in a normal economic situation, goes back to create more economic surplus.

In the Caribbean situation, it does not necessarily, because Alcoa can shift

the funds out of Jamaica to wherever else they want to expand capacity dependina
on their judgment of the international political situation. If the workers

in Jamaica look as if they are behaving badly, then they ship out. Okay,

so that takes care of the productive activity in the manufacturing sector
vis-a-vis the society, investment and capital formation.

The other aspect of the banking system which is pernicious to the
development of black people in the Caribbean largely defined, is what the
whites themselves do in relation to the residential sector. That is to say,
that people in the Caribbean actually save money. It is a miracle how Black
people could really save anything out of the meager income that we make
scratching out a livelihood on the hillside.

It's less than four generations since emancipation and notice that
black people got not one farthing from emancipation--no compensation for
having been held in bondage. -Black people gained legal freedom in the middle
of the 19th century--in some cases towards the end of the 19th century, and look
at what they have achieved! The planters just let the people go, brether--
not a penny, not a resource base. People can only produce if they have resources;
input is equal to output. The output of the society is equal to the goods and
cervices that the society uses its input to produce. The inputs are simple--
Jand, labor, capital and technology. Without land, capital and technology, what
are we left with--our own blasted labor; and look at what black people have
created out of labor in less than four generations.

If there are any economists in the room today, you'd better listen.
This is a very important point. \Vhen black children go to school and their
parents cannot buy enough clothes for them to change every day, and the mother
washes the clothes at night and irons them in the morning before they go to
school--that is an investment--the investment of labor in the creation of human
capital, and that is how black people have managed to survive. That is why
I am in Washington, D.C. right now.

The irritating part of the exercise is that insofar as hlack
people have the confidence to trust the banks to put their savings there, it
does not revert to us, and I'm using the word "bank" here in the broadest
sense of the whole financial sector--banks, insurance companies, building
societies, etc. The formal part of the financial intermediation is con-
trolled in the overseas sector by foreigners throughout Afro-America, in-
cluding the American South. To be sure, Black people had to develop their
own informal bankinn arrangements in the residential sector, so you have
building societies, burial scheme societies so when you die you can get a

decent funeral, sou-sou (partner), and all kinds of things. The fact is that
too many Black people in the fourth generation since emancipation, too many
of us who have earned incomes as a result of the investment of our fore-
fathers in our education, have put our savings not in the informal banking
institutions, but in the formal ones. The result is that the majority of
income generated in the residential sector finds its way back into the
commercial banking system. So a peasant farmer from the hills of Jamaica
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who puts his money in a savings account in Barclay's bank may find that his
savings have been invested in Rhodesia or South Africa. The simple reason is
that the banking system is a part of an international capitalist system and
what Barclay's is interested in is not food for the children of Jamaica,

but profits on their investments. How, it is more profitable to invest in gold,
or diamonds or tobacco in Rhodesia or South Africa than to produce milk for

the children of Jamaica; and the banks invest in Rhodesia and South Africa
beczuse their business is not the health of children but making money. ATl
right, so much for the banking system which is a part of the whole overseas
sector.

The real problem of Afro-America, and the Caribbean in particular,
can be summarized in the following way. The contemporary situation locates
the bulk of the society's resources in the overseas sector; the concentra-
tion of capital, of natural resources, of technology, is in this sector, and
the concentration of people is in the residential sector in which the only
productive input of any significance is labor.

A11 yight, I'm not interested in the production side from this
point on. I think that is clear. What I'm interested in is the consumption
side--a decent living for everyone. Look, I know that in the United States
the first thing people start to think about is communism, capitalism, or some
other "ism." Let me tell you something--I have no interest in "isms" -- neither
capitalism, socialism, fascism, or any other "ism." What is important to me as
a social analyst, are people. I think that comaunism can be good or bad.
Capitalism is always bad, because capitalism is based on exploitation.
Socialism can be either good or bad, depending on the particular situation.

We have all kinds of socialism--socialism in England, state communism
in Russia, people's communalism in China, and African socialism in Tanzania.
They are not the same. Just to give you an example, I, fu. one, abhor the
bureaucratic state capitalism of the U.S.S.R., whereas I admire the people's
communal socialism in China. Right? On the one hand, in Russia, you have
some high-income, “"social elites” 1iving in the cities and planning for the
peasants. That, in my opinion is bullshit. In China, you have a society which
is built on the communal organization of people at the level of the village
and what you end up with in the two situations is very different, Tet me
tel1 you. In the Russian situation, you end up with large-scale industry,
manufacturing steei in great big factories in a very impersonalized situation,
whereas in China, you get rural steel works based in the community, smaller
in scale, equal in cost of production, but of a more human aspect. That
kind of organization is superior to large-scale organizations that de-
personalize, de-humanize, de-tribalize, "de-" everything to people.

A11 right, now I am going to present the matrix on the contemporary
situation and then I'm going to end up dealing with technology specifically.
Okay, for the contemporary Caribbean situation, I want to make a distinction
belween what I've called the overseas sector and the residential sector. Now,
ke in mind one thing. In the overseas sector, if you are going to put across
thi «schematic information, you have the traditional plantation, and you have
new plantations in the form of mines, tourism, savings investments in capital
accounts, and I want to -do a trick which is not done in an economic presenta-
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tion. I want to move the rest of the world from the right hand side of the
matrix into the overseas sector, so bear with me. The arrows are going to
be pointing-to the overseas sector because tlie rest of the world does not
belong to us.

From the residential sector, we have real manufacturing activity,
which is not based on sewing up socks, but which is based on maling fine
furniture out of bamboo, or mahoe, or whatever; making a nice suit or
dress--real manufacturing activity. Then, as a result, you have the rest of
the distribution, the consumption; and then, of course, we now have house-
holds, since we don't have to run away again. In the residential sector is
the bulk of the people, as I said before, but in the overseas sector is the
bulk of society's resources. Since the overscas sector is a part of the
rest of the world--the metropole--then one would expect to find a concen-
tration of transactions of the econonically productive activity in the overseas
sector.

If you were to arrange the values of economic transactions between
the sectors as [ have identified them, you will find that the bulk of the
transactions are in the upper left-hand corner. In other words, the major
value is in the upner left-hand cuvner. A1l right, let's take the traditional
plantation. Take the land producing raw sugar. Grow the cane to produce it.
They put it in their boats, take it to England, refine it in their refineries
and sell it. So, they deal with themselves. Alcoa and Reynolds came along,
dug out Jamaican bauxite, put it in their own boats and carried it to
Louisiana, or wherever they corry it to in America to make aluminum, When
the boats are coming back to Jamaica, they put caustic soda in them. That
is, caustic soda manufactured by their subsidiaries in America. So,
everything stays in the corporate family. A1l right, so they are together.
We, the people, are also together, but we have no resources.

You also have values in the lower right-hand corner, but the values
in the lower right-hand corner are small compared to those upper left-hand
values. It is not because black people are stupid, but because black people
do not have any resources to make the values any bigger. So what do we do
about the values down here? Thez zeros don't mean zeros. They mean a small
amount compared to up here. So we find down here small values. Small values
down here mean that the bulk of the population of our socicty is earning low
incomes and their low incomes result from the absence of the basic productive
resources from their control and modification because the bulk of the rcsources
are in the upper left-hand corner. Likewise, we have business transactions
between the overseas and residential sector but we find these values are, by and
large, insignificant.

When Alcoa, or any other company, wants to expand their capacity
in Jamaica, they have to invest in Jamaica to build the capacity. So they
hire Jamaican labor. They have to buy Jamaican construction material. It
does not make ©nse to bring cement from the U.S. when you can buy it at
Rockfo~t. So, you buy Jamaican building material. You hire Jamaican labor
to put up the factory and transport the building materials from the produc-
tjon site to the construction site. So the man driving a truck gets work,
right? But I am saying that the kinds of transactions between the overseas
and the residential sector are much smaller. All right, so much for the
contemporary situation.
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Finally, I would 1like to relax everyone and get away from the narrow
confines of matrices, economics, etc., to return where I started--which is
to bring the discussion back to human beings--pecple, and if you Tike, a
philosophy of life. The last points I want to make arec under the general
heading of technolooy, education and social change. There are significant
and important relationships which we ought not to forget between resources
and techreloqy. Unlike the impression given in popular literature, the
natural resources of a society are not given. The natural resources of a
society cen be increascd, maintained, or depleted by people: and the way in
which people determine the natural resource base of the society is through
knowledge.

lhat, in international capitalist terms, is described as research
and developnont--RED--the engineering faculty of Howard University, like
the engincering faculty of any university, 1ike the medical faculty of any
university, like all otlher technical faculties of any university, must
utilize knowledge for people. VWhen I say that natural resources arc not used
up, the point is not casy to illustrate. They tell me that Jamaica is
small. Jamaica is small in one sense, and it is not in another sense.
Jamaica is small today because (a) Jamaica's resources do not belong to
Jamaica, and (b) the knowledge that Jamaicans have about their resources
restrict the amount that we could do with those resources even if we had
control over then. For example, the plains of St. Elizabeth could produce
twenty or thirty times its current output of food if we could put water on
the plains. It is a large and beautiful plain; and if we could just...let's
assume that we could take the salt out of the scawater at a reasonable cost
and pour it across St. Elizabeth, then we could feed the whole of America--
yams, cocoa, tomatoes, lettuce, and all kinds of good food. But the fact is
that we do not have the water. The fact also is that we are not doing any
research on the matter. The University of the West Indies, where I teach,
is one of the most backward, colonial institutions of higher learning in
the world. I make that statement with an extremely heavy heart because the
University of the West Indies is being financed by Black people of the
English-speaking Caribbean.

What a social engineer does, and all of you are social engineers,
whether in medicine, engineering, or the social science, depends on his
view and his conception of life. I'm saying that experts who recommend
the Western kind of development for Jamaica have a view of the world based
on Manhattan, London and Paris. 1 do not have that view of the world. 1
have never lived in Manhattan, or London, or Paris, so I have a different
view of the world. I've lived in two places in the metropole. For five years
I lived in Montreal doing my undergraduate work and I lived for three years
in San Francisco.

Now, San Francisco is ‘the only city in the world that has been
declining in population. San Francisco is a village with 750,000 people,
but San Francisco is the most important city that I have known in this
country. I don't know New Orleans. ' don't know a lot of places. I've
been to Atlanta once, and Atlanta is oecautiful. you know--nice, everyone
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is nice. But San Francisco is a very interesting part of European United
States--750,000 people and the place has character! You think I joke?

The next time you go to San Francisco, ask someone for the Hew York Times.
Ask a white man, a San Franciscan, and he will say to you, "What? 1T don't
know anything about that, you know, brother. The liew York Times:" ---
750,000 people! The only city I know of where population has been declining’
in the post-war pericd; and as the people move out of San Francisco they go into
what is called the Bay area, which is physically quite bzautiful and they
live in a nice environnent. They have woods, Lrown gress, and the houses
match them. So, the people live confortably. I'm not saying that San
Francisco is a model city, mind you. I'm not saying that. I'm just

telling you about my experience.

My conception of physical engineering planning for a country like
Jamaica would not be this at all. It would be, as I said earlicr, to
try to bring the country to the city. I don't like the words "city" and
"country." My conception of physical engineering would be to try to bring
urban life to rural neople, and to bring rural 1ifec to urban pcople. So
I would conceive of Kingston remaining pretty much as it is. Indeed, 1
would reconmend the de-population of Kinaston by moving out the government
sector and making the coumercial interests stay there and eat the pollution.
I would put the civil servents sonewhcre in the mountains.  So my conception
of the physical engineering of ny own country would be Lo maintain Kingston
just at about wnat it is now and to create new towns all over Jamaica--
towns, not cities, all over Jamaica. Towns in which we can bring rural
life to urban living and occupations, and urban 1ife to rural living and
occupations.

Now, in each of these towns that I conceive of for my country there
would be within the town itself, the scope for certain types of rural ac-
tivities, such as market gardening--planting food such as tomatoes, lettuce,
etc. in your backyard, or souie mango trees and coconut trees; sufficient of
that green and blue that I spoke of ecarlicr--forests, grass, water, lakes,
birds, fish, ponds for the children to enjoy themselves. So you have a town
that is different from Manhattan. You can't grow anything in Manhattan. I
mean the only market gardening you could do in Manhattan is to produce some
ganja in a bottle, and the only open space and water in Manhattan is Central
Park. Really. There are millions of people packed in there, you know, jacked
up in that one town. Ho, I don't want that kind of development.

At the same time that you are generating the "urban centers" through-
out the countryside and integrating rural life into the urban occupants, you
are also bringing the the town to the country--not in the traditional sense of
simply saying that you've got to provide them with electricity or moving
pictures, but in a real sense, in that around the towns would develop areas
of rural activities of one kind or another. The very existence of a town
in a region like this indicates that the social infra-structure for living
must exist--clean water for domestic and industrial use, etc. If electricity
and water are available in order to promote the industrial activity of the
town, and you have proper organization of goveriament and politics, then the
farmer over here will have it, too.
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My second point is very important. [ say, if you have the proper
organization of government and politics. then the farmer over here will
have it, too. This is because the historical situation that we left in
the initial stage of the slave plantation has generated industrial activity
in the countryside throughout Black America without dispensing any of the
benefits to the rest of the comaunity. You travel throughout the Caribbean
today, fTor exemple, and you see a sugar estate which has electricity, water,
etc., yet the peasants Tiving there are still owerating with kerosene, tank
water, and a donkey. So, the second point is important in the sense that
you can have tho physical Tocation of these amenities in the rural areas
as we have had in the past. Therefore, one has to have good government and
politics, richt? Ue musi not foract the social organizaticn of these in-
stitutions. I think that that is very important.

The second aspect is using the resources of the country for the
benefit of the people. Unlike the popular notion that we are a small
country and have no resources, we have plenty of resources--depending on
what output you want to produce. A1l of us like good food, cood clothes,
good housing, good Tiquor, good evervthing, right? So, we have hills;
we have plains; we have all kinds of trees; all kinds of grass; and all
kinds of people. The question is what kind of sccial engincering in a
sense of yesource utilization one feels is important in a given situation.

In other words, I like a good house, right? The house must be
good, but not in the Manhattan sensc of plenty of concrete, glass and steel,
but in a tropical sense. 1 would Tike to Tive in a big, opcn structure,
with bamboo, wud, anythin;. I don't care, but it mnust be open with big
ceilings so the air can pass through. It must have a lot of yard space
so the pickaninnies can run up and down, and the wife and I can drink liquor
in the open air on a Sunday morning. 1In short, the second aspect that I'm
talking about that we should bring into our analysis, is the Manhattan
man versus me in terms of physical 1ife. The first was the conception of life.

Next we have input and resources. What kind of output do we want
to produce. I mean, a bamboo house, built properly, structurally and
aesthetically is cqually as attractive as one of concrete and steel. In
fact, it is more attractive. So what do we have of our own? Do we have
output from our own resources, or output aped from other societies? Do
we want decent milk for our children to drink instead of fmported powdered
milk from Canada and New Zealand. In other words, do I want fresh milk
for my children or milk imported from New Zealand? Do I want clothes that are
synthesized, made out of all kinds of artificial materials, or do I want a
nice cotton shirt?

If the society adjusts what I call its value system and preference
hierarchies to the realities of Black people, then we will have enough
resources to produce the kind of output that can give all of them a beau-
tiful life in which we can all live as brothers and sisters. Thank you.



42

Problems Relating to uman Factors in Transferred Technology
in Atrican Countries

by

RAIMI OLAWALE OJIKUTU, Research Fellow, Woodrow Wilson Inter-
national Center for Scholars, The Smithsonian Institution

A lecture given on March 27, 1973, Seminar Series on Technology
and Development, School of Engineering, Howard University.

Dr. 0jikutu is on leave from the University of Lagos,
where he is a Senior Research Fellow and Lecturer in African
Studies. He has conducted research on problems of climactic
adaptation. environmental physiology, nutrition, and related arcas
of study under the auspices of various institutions, including
Giessen University, Giessen, Mest Germany; the German Scientific
Foundation; Verner-Gren Foundation for Anthropological Research;
and the World Health Organization. Dr. 0jikutu received his
Diploma in Human Biology from Oxford University, and his Ph.D.
(Physiological Anthropology) from Mainz University, Mainz, West
Germany.



43

PROBLEMS RELATING TO HUMAN FACTORS IN
TRANSFERRED TECHNOLOGY IN THE AFRICAM COUNTRIES

by
Raimi Ola. Ojikutu

Introduction

The last two decades marked perhaps the real beginning of an increased
transfer of technology from the develenzi to the developing countries in Africa,
Asia and Latin Amcrica.  The demand v Sechnology transfer by the less developed
countries and the resphonse by the deveioped countries were encouraged at the end
of tha Second World YWar when it was felt that technical assistance to the less.
developed countries could help stimulate their economic developmant and improve
their productivity in both ihe agricultural and industrial sectors., Today, the
less.developed countries rely more on technological innovations for the explora-
tion and expleitation of their natural resources, for the development of new
industries, for imoroving anricultural productivity and the quality of agricul-
tural Tand, and for many other puirposes aimed at finding solutions to their
economic and social welfare problems. Technology transfer to Africa, Asia and
Latin fmerica is not limited to the producing countries in Europe and North
America; today Japan has become one of the biggest exporters of technology to
the less-developed countries, and Chita is beginning to make its presence felt
among the nations cxporting technology to the developing countries.

For the African countries, the impact of technology transfer varies con-
siderably from one country to the cther, depending on the level of economic
developiiant, and particularly on the degree of industrialization, mechanization
of agriculture, as well as other institutional developments. In terms of these
developments in Africa, it has “2en possible to measure not only the progressive
changes brought about by technoiogy in transforming the traditional economy from
subsistence agriculture, crafts and petty trading to several and diverse modern
urban enterprises, but also the economic growth itself in both the private and
public sectors. However, thus far, for most of the African countries it is
difficult to express in both qualitative and quantitative terms the changes
takino place as a result of these technelogical innovations in terms of their
social benefits to the population at large. Furthermore, the adaptation cof the
African communities to the newly adopted technologies is little studied, let alone
understood, for the purpose of future planning and economic development. Never-
theless, the African countries continue to put their faith in technology as the
ultimate answer in finding solutions to their multitudinous problems.

Therefore we nced to look at technology transfer and analyze its effects,
not only in terms of its economic advantaaes in helping to develop the untapped
resources in the developing countries, it also in terms of its impact on the
community, the environment, and the tra- . -ormations it may cause in the eco-
logical setting of the developing areas. Considered from these perspectives,
the impact of transferred technology to the African countries will be seen more
as a major vehicle of CHANGE--a change that is reflected ir all aspects of life of
the community as well as in the environment and the ecology of their habitat.
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If development therefore means to change, we could perhaps ask ourselves several
questions: In the process of development, how much is the society willing to
sacrifice in tradition and culture and what do they want to retain in their old
way of 1ife? \lhat is the goal of the ultimate desired change? Vhat kinds of
reactions will such changes set in wotion and what will be the response of
society to these reactions? Is the desired change really necessary or could
there be an alternative, and etc.?

Advances in science and technology today, and the rate of technology
transfer between the producing and the receiving countries hardly permit
modern day planners, particularly in the developing countries, to ask these
types of questions, or even tc make eny detailed study of them--duc to the
insatiable demands by social, cconomic and political pressures for progress.
The rapid changes set in motion by the advances in transferrad technolcgy in
the developing countries along with the lack of cultural adaptation to such
changes because of the process of cultural lag in instititutional arrangeients
as well as the slow response to changes by the community, etc., often set in
motion a series of conflicts observed today in many of the developing countries
including those in Africa. Such conflicts ere scen at the sociological Tevel in
changes in the traditional behavioral patterns of the community, e.q., between
‘the older and younger wembers of the conmunity--in the division of labor, e.g.,
the traditional role of the male and fecuale in the society--in family structure,
e.g., the extended vs. the nuclear family--in the role and responsibility of the
individual to the society, e.g., will it be the socicty first or will the self
come first, etc.

Technology transfer which ranges from the introduction of new fariing
methods to the construction of steel mills and hydroelectric plants, is causing
new patterns of internal migration and settlement, introducing new methods of
food production and distribution, substituting urban heterogencous comnunities
for simple tribal 1ife and customs in rural arcas. Other problems include:
overcrowding and the formation of squatter settlements in the urban avcas by
the migrant population from the rural areas; changes in disease pattern between
rural and urban arcas within the same country; ccological imbalances as a result
of population pressure on the available land as well as resources. There is a
background of cndemic discases such as malaria, bilharzia and parasitic infestations
often causing physical debility, thereby influencing the adaptation of both rural
and urban populations to industry and machines. Hutritional inadequacy and un-
balanced diet are sometimes accompanied by frequent sickness and the inability to
cope with the demands of heavy industry. The new technological innovation also
has its effects on the population structure, density, growth and distribution
pattern. Where infrastructural social and welfare services are inadequate to
suppori the growing urban population on whom technological innovation usually makes
its greatest impact (the case in many of the African countries), two ominous
effects occur: nmuch environmental-related il1-health of the population and
continued deterioration of the environment. The ecology and Tand-use in the area
are affected, not to mention other aspects of the biotic and the physical environ-
ment. I hope to illustrate further some of thesc problems through some of the
changes that are now taking place in Africa as a result of the impact of technology
transfer for development in agriculture and industry in an attempt to raise the
standard of living and the quality of life of the population in different parts
of the Continent.



45

Mechanization of Agriculture

The African agricultural worker has always had to contend with his physical
environ:sent and the various bacterial and parasitic hazards special to his work.
In recent years, however. two further types of hazards have been added: (a) the
machinery hazard due to the increasing use of mechanical contrivances in agricul-
ture; and (b) the toxic harard due to the almost universal use today of weedkillers
and pesticides.

For soiw time, mechanization of agriculture and the introduction of modern
farming methods as a means of develoning and improving agricultural productivity
have been acceptod in Africa.  In some cases, cottage and small-scale industries
based ou rural subsistence cconcmy are also being encouraged and developed in small
towns and rural arveas. The wechanizetion of the peasant agriculture has, however,
not et with grcatl success in many of the developing African countries. Where
small fairm setilepant scheaes have been introduced, the trend shows that the
peasant mode of production, characterized by small-holdings, sinple technigues of
production, and it many cascs bush-fallow system of cultivation are still the
basis of the African agriculiural systomn for both export and domestic comnodities.
Produce for export crops and for domestic food crops is cultivated in the same
area and in the swaee farm unit. The application of new technology has met, in
many areas so far, with the resistance of the traditional farming mcthods and
habits.

The stock example of the parasitic hazard is the infection of the vorker
in irrigated fields, c¢.g., bilharzia, schistosomaiasis, etc. The hazards from
agricuitural machinery are many, ranging from the simple traffic accidents in-
volving tractors, to the "factory type" accidents with complex machinery used
for harvesting in plantation type agriculture. Much of the machinery used on
the farm is perhaps more dangerous than the equivalent machinery used in factories:
(a) because there is no strict supervision of the machinery on the farm as there
is in the factory; and (b) because by the nature of their location on farms,
many of the agricultural implements and machines arc often not well guarded.

The agricultural worker is usually one of a small group, but sometimes
works on his own. He serves no apprenticeship, unless he is one of the lucky
ones who has attended an agricultural college. He has to Tearn the hard way.
Government agricultwral officers are concerned with better and more efficient
production; they have 1ittle time to spare in training the worker on his ovn
safety and how bost to avoid the hazards of his job. In many of the African
countries, the inspection of mechanized farming equipment is not possible be-
cause the farm does not rank as a Factory, and therefore, is not covered by the
various Factory Acts. The reason for this is because the laws g~verning Labour or
the Labour Codes, in at least the ex-British colonies in Africa, have followed
the British Labour Laws very closely, and have remained unchanged since indepen-
dence. There is, in other words, no regulation governing farming conditions, at
least with regard to the protection of the agricultural worker on the farm against
farming hazards.
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Toxicological Hazards

Toxicological hazards probably rival the machinery hazards on the farms
in Africa today and in many areas it is gradually becoming the number one hazard
in African agricultural practice in the atterpt to raise agricultural productivity.
The most striking hazards are those from the insecticides and pesticides. Evi-
dence of the i1l effects of the usc of these chemiicals on both man and animal
is now beginning to ewerge from muny of the African countries, although more
systematic docurentetion of these effccts is still needed. Here again we have
a great paredoy, and rather sensitive cuestions wust be asked in order to find
answers for their solution. Tha industrial ccuritries are introducing requlations
and controls to limit the amount of DOT in inported products. The situation in
Africa and in other developing countries appears to be quite different. The
Africans regard DOT as a necessity to cct chough food and to have protection
against diseases. It is reported that agricultural products from the less-
developed countries are containing hich residues of DOT and may be impossible to
sell these preducts to the industrial countrics with low-tolerance levels against
DDT. For the African countries, egricultural preducts are important for export
in order to earn foreign exchange for development purposes. The situation is there-
fore very glooiy, e have a DOT dilenma.

On the health side, the use of toxic materials poses perhaps the greatest
problem in rodern auricultural practices in Africa today. For instance, the
effects of toxic materials on the skin ic often forgetien, and theretfore the danger
is greater in the tropical African couniries where workers sometimes wear the
minimun of clothing while working in the ficld, and have considerable arcas of
the skin exposcd to contaminetion. In some of the African countries where
modern agricultural practices and wechenized agriculture are alveady advanced,
the farm worker is 1ikely to come into contact with toxic chemicals all through
the farming year., The seed being soun probably has to be dressed by the worker
with soua2 toxic fungicide. When the seed ¢rows in the field, it may be sprayed
by some sclective nerbicide to Hi11 off urwanted veods.  Months before
harvesting, the crop may be sprayed, probably scverail tines by toxic pesticides.
Later, it may be necessery to spray the grown crops with a defoliant to kill off
the unwanted foliane in order to make havvesting easier. The harvested crop may
have to bo treated with insecticide to prevent insect infestation during storage
or with sose anti-growth horwoane to prevent sprouting. Finally, the stored up
crop itself may produce toxic gases which also must be treated. The need for
African egriculture to produce more cash crops for export and for foreign exchange
will continue to play a siunificant role in the extent to which modern agricultural
practices are cimphasized and encouraged in order to increace productivity. The
need to protect the employcd agricultural worker in the field should become a
first priority concern and must be seriously considered if the African countries
continue to adopt new methods in agricultural productivity.

The Environmental Hazard

Little can be done to reduce the adverse environmental hazards. The African
farmer in the field cannot avoid the sun. The acute environmental hazards may
be avoided, however, especially those associated with high temperature and humidity.
Any heavy worker in a warm, humid country faces the risk of possible heat jillness.
The stress of the environment on the man working intensively on a cash crop under
a non-indigenous manager should not be overlooked. Basic principles of working in
a warm environment discovered by the traditional peasant African agriculturalists are
often ignored or even sometimes stigmatized as "laziness." Men often work through
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the hottest parts of the day, and are discouraged from taking any rest pauses.
An operator of a tractor driving his machine in the sun without a canopy may
absorb from the sun as much heat as he would produce when walking at four miles
per hour. This heat must be lost, and almost certainly, jt will have to be by
evaporation. A man driving a tractor therefore nceds considerable gquantitics
of water, and he himself very often does not appreciate this. "Clumsy" driving
and "avoidable" accidents leading to tractor breakdown may well be a manifesta-
tion of unwitting, though so-called "voluntary" dehydration, leading to
deterioration of psycho-motor performance and, in some cases, to a minor degree,
of circulatory failure. This is particularly a preblem in inland areas wiere
there is a contincntal or desert climate. The idea that a man born and bred in
the tropics will naturally have a greater heat tolerance than a man born and bred
in a temperate climate is cuite misTeadi,g. The climate imposes just as severe
a strain on the indigenous population as on the alicen individual.

The high work rates expected are not always physiologically possible. To
avoid heing stigmtized as "lazy" or even for a worker to avoid losing his job,
some men, both in agriculturel cmployment, as well as those cmployed in hot
manufacturing processes in industry, often attempt the high work rate and bocome
unduly fatiqued and so become inefficient--or they are forced to take a rest, some-
times becoie absentees, or cven become sick. Here again we are faced with the
conflict when the time-honored traditiconal agriculiural practices are compared
with the demands of modern mochanized agricultural practices, or to the recomaenda-
tions of a faticue physiolegist. Sometime the conflict is irreconcilable. For
instance, vhen the actual method of cultivation is considered--using a "Fovement
Study"--this may suggest that the traditional hoe cultivation is inefficient, but
does this mean that it should be abandoned or changed without understanding first
of all if svch a change is actually necessary, or understanding the needs that such
a method of farming serves among the people using it? Is it not likely that if we
look at the overall arca cultivated, it might be acceptable? On theoretical grounds,
it is probable that there is an eptimum arca to be cultivated by any given technique
by one man.  An agricultural "Efficiency Index" could be calculated showing the
ratio of food calories produced to energy and maintenance calories expended. The
ratio will go up with the area cultivated as the "overheads," i.e., maintenance
calorics are constant, but when too big an area is cultivated, there is fatigue,
inefficicncy, and more work calories are expended for a given cultivated area.

It is therefore possible to visualize a situation where calorie cost of cultivation
is only barely covered by the calorie value of the crops harvested.

The nutritional status, apart from the health condition, of the worker, whether
in agriculture or industry, becomes a critical factor which may affect his working
capacity at vital times of the work cycle. Man, like a machine, must have the
right fuel and the right working conditions for him to show his maximum efficiency.
This is the case whether the man works with machines or depends on his own energy
resources. The lure of cash crops, whether cocoa, ground nuts or diamonds, is a
potent cause among other factors responsible for inadequate nutrition among many
communitics in Africa today. It is contemporary history how, with the opening up of
Sierra Leone for diamond digging, the agricultural output of the country fell so
much that rice had to be imported for the first time in the annals of the country's
history. Rapid industrialization in many of the African countries and the attrac-
tion of increased earnings it has for the rural population i+ the urban arcas is
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depleting r&ra] agriculture of its young males, and equally of its agricultural
potential.

1 have necessarily concentrated on using the case of agriculture in Africa
to illustrate the impact of technolouoy transfer on the changing African society
because agriculture is still largely the basis of African existence and economy.
It is eround agriculture that about 80 percent of the population Tiving in the
rural areas organize their live. It controls their social organization, their
cultural values, thoir attitude toward 1ife, family, child rearing, etc. M1 these
are affected by the introduction of any ncw technology--be it the building of a
dam, roads, construction of a steel mill, hydroclectric plant, tha introduction
of new farmino methods, establishment of ncw industry, or even the application
of new knowledge. What 1 have discussed in relation to the effects on the
population of introducing new technology to improve African agriculture is also true
in similar ways to the effects of introducing new * chnology to develop new industry
or any other type of technolouy for development.

Industrial Developiment

Many young Afirican farmers frem the rural arcas arc now migrating to the
urban industrial centers in search of jobs in industries that are developing rapidly
in many of the Africen countries. The problems of han/tlachine relationship are
little understood by many of the African planncrs or by the migrant Tabor from the
rural arcas. The importance of the nature of the work enviromacnt in industry
in relation to health, cfficiency and productivity has hardly received edequate
attention, if at all, in many of the Africen countries. How man is bheing alffected or
even damaged in his day-to-day contact with his work environment and by the machines
he uses nceds to be studied. The recoariition of this has led Lo the cstablishisrnt
all over the world of crgonomics laboratorics where the problems of Man in relation
to his working enviromment are being investigated in every detail.

Today, no such laboratory exists in Africa south of the Sahara, with the
exception of South Africa. The ultimate aim of all thesc institutions is to
determine the optinum conditions for efficiency, which could be interpreted to
mean the “"comfort" conditions. To determine how these conditions can best be
realized, and if this is not possible, to Tay down the maximun deviations from
the comfort conditions permissible and compatible with reasonable cefficiency. In
the United States, particular attention has been paid to defining accurately the
actual "comfort zones" for men in different circumstances. In England the Medical
Rescarch Council's Industrial Hygiene Unit investigates the envirommental conditions
in mines and factories and advises on how to improve them. The Applied Physiology
Department of the London School of Hygiene and Tropical Medicine is even interested
in such everyday environmental problems as the housewife on washing day and the
postman's load and the distance he has to carry it. In Germany there is an institute
for work physioloqy. If the African countries opt for increased industrialization as
a means of raising their economic standards, these are some of the questions they
must resolve before it is too late.

They must look into the problems of industrial hygiene, and of applied
nutrition; fatique, and sickness due to fatigue or working conditions, e.g.,
physiologically determined absenteeism. Studies in these areas by the technologi-
cally advanced countries have been directed at the problems of industry in
developed countries, and have ignored the tremendous range of problems encountered
in tropical climate countries as in Africa in which the population may be anthro-
pometrically or functionally different from that of the machinery-exporting
countries. It is necessary therefore to explore the possibility of adapting
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a wide range of industrial equipment and simple tools to meet the require-
ments of workers who will use them in a new and different environment in
Africa and in other developing countries.

The effects of th2 present trends in development programs in Africa,
and the changes required in terms of adaptation of the population to new
technologics, need to be carefully examined and analyzed for future develop-
ment orientation. Planncrs often lay more emphasis on the economic pay-offs
of any developient pregren.  lo doubt this is necessary, but to neglect the
huian factor in such development proarams or to make it secondary to economic
consideraticns., can only negate the very aim of development, which is: to
inprove the conditions and the quelily of 1ife of the people. (This has
alveady been shown in many instances.) In other words, as long as the health
and the social welfare of the cormunity are not considercd cn essential part
of economic investment along with investment in developing the industrial
and the agricultural scclors of the economy in Africa, such a developnent
program will continue to Le faced with the critical situation of realizing
its goals. The health and economic proaress of the developing African
countries arc closely Tinked to the condition of the ecology and the environ-
ment; this fact creates all the more reeson why greater emphasis should be
placed on the condition of the environment in particular than ever before.

At cvery turn the problems of African devclopment and technology and
their effect on both the comwnity and the environment must be 1ooked upon
as interdisciplinary problems. It is only to be expected that the biological,
medical, and eagincering sciences should have an important part to play, and
few people will doubt or not appreciate the contributions already made by the
social or cultural anthrepalogists. But that lie sociologist should be brought in
to interpret renal funciion, or that the pathologist should be linked up with
soil erosion may be a surprise to sowo. It is also within the framework of
recorded metcorological daiz that even the physiologist has his role in planning,
hence the dmportance of the meteorologist.

I must end this lecture by recalling a conversation between an official
and an agricultural officer about the Tow milk yield of the Fulari cattle.
The official asked, "Surely it must be possible to get a more productive
strain.™ The officer replied, "Certainly, but the milk production is 1imited by
the grazing, and that is governed by the rain, which is beyond our control. It
does not matter how many or how few cows you have on the job, the total nilk
production will remain the same; you cannot get more milk from the same amount
of grass." The officer may not be auite right of course, but he pointed out a
moral nevertheless; a moral that we should all take to heart: that there are
some things we cannot change. It is not our task to change, however, but to
point the way towards getting the best out of these immutables, and to demon-
strate that even though we will not get more milk, there are still some advan-
tages to be gotten by changing the breed of our cows.
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TECHNOLOGY AND THE ENVIKRONMENTAL CRISIS

by

Barry Commoner

I'd like to talk about the ways in which the technology developed
in the United States affects the environment and whether or not such
technology is practical for developing countries. This issue came to
a head during the United Nations Stoclholm meeting last year. Half
way through the process of putting it together, the conference organizers
realized that they had to pay attention to the concerns of the Third World,
What were thosce concerng?

Many of the Third World representatives thought that just as they
were beginning to be in an cconomic poesition to reach out for programs
of development, they were being told that development itself was bad.
Just as they were becoming interested in purchasing new products, they
werc being told that the environmental crisis was a result of intense pro-
duction and large technology; the new goods were inevitably polluting the
environment, They thought that this conference was simply a political
ploy to stop development, It didn't help te clarify the problem when some
agencies, such as A.I.D., began to cut back on development support.

Another source of antagonism was the fact that some people at
the conference said that pollution was a manifestation of over-population.
The people in the Third World recognirned very clearly that if this were
the casc, then they were the guilty ones. They were concerned that the
conference was simply another ploy to get them to control their population,

The reason I mention this is to show that the Third World is very
conscious of the interaction between development and environmental
problems., This is not simply an international problem. You can think
of the urban ghetto as a place that needs developing: it needs houses;
it needs schools; it needs jobs, Many of the poor in this country arc
concerncd that environmental problems mav be solved at their expense.

Some people in this country blame pollution on affluence. They
say we're all using too much food, too many clothes, too many clectric
can openers and so on--and that's why we're polluted. That explanation
doesn't sit very well with a poor person who really isn't worried about
can openers and having too much food or too many clothes. So, the issue
is rcally the same, whether we're talking about the Third World or the
poor in this country.
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What I'm going to try to do is to analyze environmental
issues in the United States, looking at the factors that causc the
problem in order to scc how they impinge on questions of poverty,
population, and social justice. Is the environmental crisis a problem
that we have to thinlk about only in ccological terins, or is there an organic
conncction between this and other social problems?

Natural Ecolosical Cveles

The environmient is simply the carth's thin skin--a few milces
of air, surfacc waters, and the goil, This is the place where living
things exisi on the planct. The reason we have to identily the physical
and chiemical envirommment as a place where Jiving things arc is that
it turns oul that living things are responsible for most of the physical
and chemiczl problems ol the carih's surface,

Let mie give vou a simple cxample.  The fact that there's
20 percent oxygen in the air is the outcome of the evolution which
produced grcen plants.  All of the oxygen molecules in the air were
produced by green plants. But the moment oxygen appeared in the
atmosphere, it was possible for cvolution to produce oxypgen-utilizing
organisms--a new form of life. You have the old form of life that
produces oxygen and the new form of life that uscs it-- a dependence
of one living thing on the other, mediated by the environment.

It is a curious fact that no living specics can survive on carth
without other living species being present. I also want to point out that
the physical properties of the earth's surface arc also dependent on
this interdependence. For example, the ultravielet flux coming {rom
the sun, if it reached the earth's surface, would prevent any living thing
from surviving. We can survive on the carth's surface despite this
becausec therc is a zone of ozone in the upper stratospherc. Ozone
absorbs ultraviolet light. Thus, the sun is surrounded by a screen,
The ozone itself was generated from molecular oxygen. DBefore there
were green plants, there was no molcecular oxygen. There was no
ozone, and the carth's surface was bathed with intense ultraviolet
light so that no living thing could have emerged from the surface of the
earth. The first living things, we now know, appcarcd under a thick
layer of water where they were protected from ultraviolet light. As
they developed, they changed the physical attributes of the carth's surface
and allowed living things to emerge and survive on the land.

What I'm trying to suggest to you is the complicated interactions,
gencrated during evolution, between the biological inhabitants of the
earth and the chemical and physical nature of the carth's surface. The
result is that we now have cycles of interdependence.
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The soil cycle is a typical ecological cycle, The chemical
content of a crop is eaten by man; man converts it to organic matter
in his vwastes; the wastes arc deposited on the soil where they are
converted by bacterial activity to a very complex polymer material--
humus. This breaks down gradually through bacterial action to form
inorpunic nutrients which are taken up by the crop, completing the
cycle. Similarly, in the water cycle, we have fish releasing organic
wastes) the wastes arce oxidized to inorganic nutrients; and the nutrients
arc talien up by the green plants-~the algac which the fish cat.

These are natural, stable, closcd systems. There are two
ways to disrupt such a system: once is to cut it and the other is to
stress it As long as you stay inside the cycle, it's stable. Let's say,
just for the sake of avgument, {hat you suddenly had an overgrowth of
algac because the water temperature increased,  There would be too
muci, 2Jgee and too few nutrients. If that happened, the fish would cat
morec because there would be inore to cat, Having caten more algace, they
would produce more waste, and the waste would produce more inorganic
nutrients., The cycle would correct itsclf,

But suppose you began to put organic waste in from the outside,
It takes oxygen to convert that to inorganic nutrients. If you put in too
much waste, you can use up all the oxygen. Now the bacteria can't con-
vert the organic wastes and the whole system breaks down because these
bacteria die, and the organic material sccrcetes humus, That is precisely
what we bave done by our engincering techniques--our handling of people,
food and wastes.

We move the crop to the city because that's where most people
are and that's where they have to be fed. The city then siraply becomes
a place for converting food into sewage, which we then dump into the
water. This overburdens the water cycle and also breaks the soil cycle,
becausc the nutrients do not come back to the soil,

We've domesticated the process. Instead of dumping organic
wastes into the water, we put sewage into tanks with bacteria and we
bubble air through, converting the organic wastes into inorganic
nutrients. The nutrients then enter the water cycle and disrupt it.
Why? DBecause if you put in more nutrients, the algae grow heavily and
form thick layers. The light is coming from above so the algac down
below have an exponentially decreased light exposure. They then cannot
producc as much oxygen as they should, They diec and releasc organic
matter, destroying the whole intention of the sewage system which was
to prevent the dumping of organic wastes. In other words, what a
modern scwage trecatment does is to eventually convert one form of
organic matter into another, with the algac as an intervening medium,
That's exactly what's happened in Lake Eric.
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Some people say that the reasor for pollution of the environ-
ment by agricultural activities and the use of pesticides and fertilizers
is the growing affluence of the American diet. That's simply nonsensec.
It turns out that with respect to food consumption, we are not more
affluent in the United States today than we were back in World War II,
We are all consuming now about the same amount of food per capita
as we did then, These are overall data. You might think we're eating
better now, cven if it is the same amount of food, It's true that meat
consumption has gone up relative to other sources of protein, but
vitamin conswummiption has actually gore down.

In 1960, fertilizer use was about half of what it is now. However,
we werce within 15 percent of the yield, So between 1960 and the present,
we've doubled thie use of fertilizer for roughly a 10 to 15 percent increase
in yields, Innmediately you ask, "Why are the farmersin this {oolish
situation? " This excessive use of fertilizers is not because of an
increasced production in food per capita, but because we've switched
from a technology of using lots of land and little fertilizer to a technology
of using less Jaud and a lot of fertilizcr. Then you have to ask the question,
"Why has that switch been made?", and the answer is very simple: it
pays the farmer to use fertilizer, Ifertilizer is cheap--he puts it on,
and that's what brings him over his break-cven point. The tragic {act is
that changes in American agricultural technology since World War II
have forcec the Nlinois {farmmer to pollute the water in order to make a

living.

Let me give you another example--phosphate detergents.
Phosphate is a natural substance in scwage wastes, but since the
1930's the amount of phosphorous entering surface water and sewage
went up sceven-{fold., Phosphate is once of the nutrients that over-
stimulates algace production and causes pollution, Thus, we've had
algal overgrowth since that time, and the question is, why? You can
account for it by the phospborous sold in detergents which contain
phosphates, Then the question arises, "What's the good in detergents?!
It's absolutely essential that you look for the ultimate cconomic good,
You have to ask "Why arc detergents good? What do they do?!" Their
ultimate good is that they clean. The question now is: "Are we more
affluent with respect to cleaning?  What has happened to the technology?
How much pollution are we now producing per clean shirt?' And the
answer is very simple.

We've made our cleaning technology anti-ecological. Our per
capita usc of cleaners is about the same now as it was in World War II.
I think it is generally true that we are about as clean now as we were
then. But, we now usc a different clecaner. Soap has been pushed out
out of the market, and detergents have taken over. As a result, we now
use 1Y times morec phosphorous per pound of cleaning than we did before.
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they become reactive, and that's the sovrce of smog.

And here, you have the technological basis for our present
smog engincs. I think it's clearly true that if we werce all driving
pre-war cars, the same number of cars, the sarae miles operated
today, there would be hardly any photocherrical smog in the United
States. This engincerine conversion has produced smog generally,
Again, there is an interesting cconomic question, and why is this so?
The reason, of coursc, is thal it is cconomiical, It was FHenry Ford
who said thet mini-czrs make mini-profits, One reasonis that much
more profit is made on accessorics than on the car, and the bigger the
car, the nmorcaccessorvics.

We are now traveling about {wice as much per capita as we
did in 1946, But is this an increasc in affluence? I don't think so.
Most trips are taken Jor a distance of five to ten miles, and an over-
whelming raunber of miles traveled simply move people between
place of residence and place of work,

This means that the increas: in the imimber of miles traveled
per capita is largely the result of tne change in the design of the
city, Take St. Louis, for example, a classical case of decay in the
inner corce spreading out like a fungus throughout the metropolis. LEvery
morning the whites get up in the suburbs and get in their cars and drive
to the centev of the city where they work, The blacks weke up in the
center of the city, get in their cars (becausc we have no mass transit),
and they drive to the suburbs to work in the Chrysler factory, or in
suburban homes as doimestics, This is taking place because we have
allowed living places and working places to be sceparated by a whole series
of social practices. The average distance traveled between work and
residence by o black in the United States is about 20 percent longer than
for whites.

This raises another general point: as long as you have problems
of social injustice which enforce changes on our technology-- and 1
consider the design of our cities to be technology~-which don't take into
account the use of resources and the impact on the environment, we are
going to get increased stress on the environment.

I now want to talk about power. TFigure l shows the labor and
power productivity of U.S. industry. Value added is simply the
cconomic value contributed by the industrial process. Now, if we
measurc the value added per unit of labor over this period of time, it's
gone up [rom $¢ per man-hour to $8 per man-hour., This is the vaunted
risc in labor productivity which is the be-all and end-all of technological
change in this country.
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When we tell the Third World to lower its birth rate in
order to advance its technology and standard of living, we're telling
them to do precisely the reversc of what the Western countries did.
It's no wonder that this is a political stateiment, not a demographic
statement or a statermont of technology. It is no wonder that the
Third World is resisting this idea because they are beginning to
understand that they are following on the same coursc as the
developed world,

People never ask why the birth rate is high in developing
countries, What is the history of these countries? It turns out
that the comntrics where the population explosion has occurred
arc places which were colonies, What is a colony? All a colony is,
of coursc, is a place thet provides raw materials for the growing
technology of an advanced country.

Indonesia is a good cxample. When the Dutch moved into
Indonesia, the population vas in halance with a high birth rate and
a high death rate, The Duteh brought in enginecrs and doctors; they
built reads and created communications systems, The standard of
LHving rosc: the death rate dropped and the bivth rate remained high.,
Indonesia started off on the first stage of the demographic transition.
The second sinte is dependent on o continuing risc in the standard of
living., DPub the Duteh took resources out of Indonesia.  They took the
wealth gencerated by this growing population and shipped it to Holland,
which enabled the Duteh to go through their demographic transition
and bring their population into balance. Their standard of living rose
from Indonesia's resources. IHowever, by taking the wealth generated
in Indoncesia away from the Indonesians, they took away the motivation
for going through the second stage of the demographic transition. The
death rate remiained relatively high--the infant mortality, particularly.

This tells us that the population explosion is the consequence of
colonialism. The advanced countries have simply built their technology
on the usce of resources from the Third World, We all know that the
Western countries exploifed the labor resources of the Third World.
But there's another form of exploitation: they forced a population
cexplosion on the Third World by starting the process of the demographic
transition without allowing it to complete itself in its natural way.

What does this mcan about the relation between the Western
World and the Third World? At the beginming of World War II, we began
to turn our backs on the Third World as a source of raw materials.
In Bangladesh, for example, after the fighting and the floods there, the
jute production went down., The American rug manufacturers developed
a synthetic backing for their rugs, and now the jute industry in Bangladesh
is in trouble. In effect, what the Western World has done is to exploit
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The behaviour of these basic variables, which help portray the
pattern of international develcpment, leads to justifiable anxiety. Simple
and sophisticated extrapolation®of recent trends indicate a worsening in
the relative position of developing countries, an incressing gap betwecn
rich and poor countries at an alarming rate, and a declining support for
more aid at lecs burdenscme *2rms.  Fut, perhaps more imporiant is the
observatirn that despite 21l the mcbilized effcrt, the cconcnic achicvements
of the prot lwe decades have by-prucod the vast mzejority of the pecplie in
developing ceriries. This is particularly true of the (0-70 percent of
the population who live in rural arcss. But it iz also truz of the majority
of the urbsn populace.  Subgsistence wages, unemplcyment and deteriorating
levels of urlan services are the resulls of slow economic growth and rapid
nigration fraa the countrysidee.

It is becoming increasingly accepted that develcepmert cannct ba
a viable prozcss unless wnd until its sceial dimensicn is effectively pursued
A truer definition of develepment is for a countay to achieve a risirg bub
more cquitably distribuled incame, a higher literacy rate, better nutriticnal
standards, a rate of grewvth of empleyment opportunities commensurate wiih
the grorth of labor force and an imrrovement in all those ecconomic and social
elenents which detormine the profile of szociety, 1ts ability to abscrb rele-
vant techrioleries and the guelity of ite 1life. ‘Insse arguaents have inspired
a dialogue which coutions acainst the censequences of pursuinz these objectives,
clediming that thoy are dr cupatible with cconcmic growth; that the first
pricrity is Lo inercase the size of natienal incemz before worrying shout
the pattern of its distribution; that the implicd developnent stratery is
emotionally inspired rather than realistic, sound end feasible; that the
resultent delny in intredueing modern technelegy, though admittedly less
labor intensive, would perpetuate the technolegical gap between advanced
and develeoping countries. In short, the trade-off, it is arpued, between
the pursuit of economic growth and the achievement of a wide-spectrum of
social and econcmic development, is large enough to justify a watering-
dowm of sccial aspirations in favor of purely cconomic sujectives.

One cannot brush aside these arguments for they do contain scme
isolated elements of truth in varying degrees. 'They are not, however, based
on a penetrating wderstanding of <the totality of the development proccss.
Iet us not ask whether growth or sccial justice provide a more viable
approach to development. Jot us ask how to achieve that tvme of growth
whose sccial inract is both real and widespread. The international e~
pericnce of the past two decades provides scme important pguidelines to the
diagnosis and prescriptions for this most relevant question of the 1970s.
Few would disz;jree that the development path has hitherto been unaven, slow
and ineffective in terms of both the growth of incane and the social welfare
of the vast majority of the population.

To be candid, in the pursuit of the so-called growth-oriented develop-
ment strategics, planners have in the past erred in three important respacts.
First, there has been a tendency to asswae that the rate of growth is doter-
mined almost exclusively by how much a developing cowntry invests. We have
viewed development as a process of capital accunulation in the form of new
facteries, new irrigation works and the expansion of economic infrastructurce
The emphasis on new ventures has competed successfully in the bid for govern-
mentsg' attention, for scarce technological, administrative and managerial skills
and for the use of domestic repusrces and foreign financial and technical
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Let us rewrite some of the above identities in "physical' terms:
1) Given

scientific assessmeni of the country's development potential,
right choies of investnent projiucis, ’
successal choice eul application of technology,

cconomic procurement of machincly,
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) the edecuacy of infrastructural services,

) the c f1 of produchlon and menagerial slzills,
) the ss c nply of v moterials,

) the appropricte study of narket outlets,
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and, 2) Given

(a) "perfect" finmicial institutions to mobilize dorcstic savings
and provide investment cepliel,
(b) wiit elesticlty of supply of entrepreneurs in the public and
private sector,

wn

>1

(¢) continuous supply of implementable projeets to use up avail-
able investment funds,
(d) “Macceptable' social and political invesiment climate,
(e) adeouate forcign exchangse to finance inport requirements
s0o GLC.

The neglect of the catelytic erenis recuired to Jjustify the equality
sign in our econuiic jdentities revresent the heart of the probloms facing
developing countries. There has been e noticesble tendency to implicitly
disreperd these problens, cnd concentrate on the mepnitude of the variables
on both gides of the eaquations. IL is not sufficicnt for planncrs to looi at
the level of their nutional incomes, to vicualizc the possitility of a higher
level at & fuiure dete, to subiract the two mesnitudes ond to caleulate the
cepitzl recuired to L.oing sbout the projected increise.  Hor is it sufficient
for planncrs to look at their country's balunce of paoyment and 1o -project
the trends of ciports and imports in order to deternine the recuired level of
internationsal support to cover tie widening resource {ape

Let us leave the econcmic planers! offices and seek a better
understending of the causes end the remedics of poverty in villeges and towns.
This is not an invitation to visit isolated pockets of poverty. But to get
closer to understznd the way of life of scme one and 2 kalf billion people,
who represent morc thrn one-half of the combined population of the developing
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ANTICIPATED CHANGES IN DEVELOPMENT APPROACHES

by

Samuel C. Adams, dJdr.

Ladies and gentlemen, I welcome this opportunity of
visiting with you. I hope for the next few minutes to share with
you some ideas about "Anticipated Changes in Development Approaches.
Dr. HWalker kindly introduced me by calling attention to a number of
happenings in my l1ife. You have not, I hope, been intimidated.

The events of my career in development assistance tell you that
I've been a very fortunate person. Perhaps, for this occasion,

it is only relevant for you to know that had I been able to stretch
my imagination a thousand-fold on my first overseas assignment, I
would not have anticipated so varied a career nor anticipated the
changes in foreign aid I have seen occur.

Some time ago I recad with great fascination Dean Acheson's
book, Present at Creation. I have thought much about U.S. develop-
ment assistance programs and especially our foreign aid in Africa.
Certainly, for U.S. aid to Africa, I feel that perhaps I was almost
"present at the creation." The foreign aid programs in which I
have worked over the years appear to have become very bedeviled
and troubled, particularly so in recent years. Nevertheless, you
may be surprised that to get to work each morning, I have not had
to wake myself up reciting a litany which says, "Gee, am I enthu-
siastic; isn't this exciting: my, but I am enthusiastic:" No, I
have found my involvement in development assistance a continuing
and compelling challenge in its own right and quite sufficient to
capture the enthusiasm which I have aimed to bring to the progranm.

With some thirty years of working at home and abroad on
problems of development assistance, my experience may best be seen
as folk Tore in anticipating changes in approaches to development
assistance over the next two decades. Many of the initial develop-
ment approaches and rationales of early foreign assistance programs
have Targely come full turn. Over the past years our assistance
efforts have matured and changed. e have learned to do our business
better, and hopefully, more effectively. Programs of assistance
have been changing to be more responsive to the needs of developing

countries.

Within the past two decades, developing countries them-
selves have come to wear new faces. This change in country situa-
tions and definition of development problems is very fundamental
in shaping approaches to development assistance in the near future,
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Let me recall what the situation was like when I first became a
participant in technical assistance to developing countries. I

some 13,000 miles from home--in a setting where the people,
the sights, the sounds, the language, the history, the culture
were strange to me. Though I had a Ph.D. from the University of -
Chicago, 1 was at best, as I thought of myself then--a humane,
dedicated amateur.

Development assistance agencies are now almost totally
unlikely to recruit "the amateur.” They require a more sophis-
ticated catcgory of specialist. There is now a greater advance
in the state-of -the-art then when I was hired as a lMass Education
Advisor. At one point, our Agency recruited for 1600 different
job categories. How, for the most part, we tend to be focusing
our attention on the hichly trainca technical generalist, on program
managers, project managers. and program designers. The employee
may have his roots in a functional specialty--for example, education,
agriculture, health, rural development. He is unlikely to perform
singularly in his separate discipline. Instead his work on specific
tasks may be multidisciplinary. Increasingly, the role of the
program managey, prograii designer, and sector strateagy approaches
become basic to the aid-c¢iving process. The same is true for a more
collaborative and less direct style. One can anticipate further
changes in development assistance approaches within the next decade
will not be merely a repeat of what has occurred in the 60's.

In contrast with the decade of the 60's, U.S. foreign
assistance programs began in the 1970's with a lack of domestic support.
Congressional concerns in both the House and the Senate clecarly
reflect very real dilemmas. On October 29, 1969, Congress, as you
may recall, acted to ecnd foreign aid. Shortly afterwards, when
they realized the implications of what they had done, they sub-
sequently arranged for continuation of the program. But, I guess
Foreign Aid has since been something 1ike Humpty Dumpty who fell
off the wall. Me really haven't been able, as yet, to have the
program reconstituted in new ways or put back together in a less
precariocus state than before the period of October 29, 1969.

For this entire fiscal year, we will find ourselves having
operated on "continuing resolutions." Many questions exist in the
minds of members of Congress. Also various government officials,
including those within A.I.D., the Department of State, and other
government agencies ask VCry serious questions about the kind of
rationale which should now apply to our foreign assistance approach.
On the domestic front, many persons are less sanguine about overseas
efforts to eliminate poverty. They believe that even our own domestic
efforts or so-called "monolithic social programs" for doing oway with
poverty and other reforms have failed and that similar efforts to
end poverty in the least developed countries through foreign aid
programs will be likewise unsuccessful.
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Whatever the form or the shape foreign assistance
efforts may take in the future, renewed constituencies must be
formed. Those constituencies must be satisfied about a range
of questions. On the domestic scene, public concern is caught
up with problems of inflation, unemployment, deteriorating inner
cities, etc. Given these domestic concerns, what will be the
receptivity to foreign aid programs over the next few years?

These factors will certzinly have an impact and will pose problems
for deveiopment assistence in the future.

More positively, the tremendous breakthroughs in science
over the past ycars way have a significant influence on changes
in development appreaches.  Particularly, achievements in the
bio-chcmical and nhysical sciences promise, within the decades
ahead, bhetter wcans for uecting problems of nutrition, health,
and human resource development. Developing countries, hopefully,
will come to sharc and ma'te more use of advanced science and
technology for arriving at solutions to their problems.

Scientific and technological solutions applied to needs
within our domestic econony should be challenged to meet similar
probleits in developing countries. Look, for example, at the concern
that we and develoring countries share with the fashioning of Tow-
cost health delivery systems. Certain breakthroughs here at home
may have considerable mecaning for resolving the same probliem in
the LDC's.

Similarly, mutually beneficial results may occur when
lTooking for solutions to the problem of mass education. To provide
educational experiences for large secments of their population,

LDC's cannot rely, as in the past, upon learning systems which call

for major investments in classrooms and increasingly costly facilities.
Invariably, such educational models tend to be at costs which most
developing economies cannot afford. e face identically the same
situation here at home. OQur attempt to resolve some of tha very

urgent problems related to manpower training, education, rapid skill
development for large portions of minority populations, dislocated
groups, etc., remain unresolved. These are arenas of major concern

to both LDC's and advanced nations. They represent clear opportunities
for more innovative applications of scientific and technological

ingenuity.

Also, it is not hard to imagine science and technology
turned towards fashioning, for LDC's, equipment, transport, tools,
training devices for use in local merchandising and production
systems. I am not suggesting a further dependence of LDC's upon
the application of labor-saving, capital-intensive technologies
from rich industrialized countries. Rather, I suggest such possi-
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will allow a country to provide its people some three and one-

half pounds of protein from coconuts at costs comparable to one
pound of other protein, such as non-fat milk. Peanuts can pro-

vide ten pounds of vegetahle protein in the form of milk-soluble
proteins. A country would necd to sell a similar amount of .
peanuts to purchase one pound of milk protein. A number of developing
countrics have had to become major importers of dried milk and milk-
soluble protein to compensate for the protein deficient diets of
their population. The process just described would provide an
opportunity for developing countries to do sowmething significant to
improve the nutrition of their people. The rescarch and technology
that developed this process can, in turn, also provide manufacturing
opportunitics to meel mounting requirements for jobs in these
countries.

By 1975, other trends will also be underway which will
affect future approaches to development assistance. By 1975, it
appears likely that the United States will be giving a smaller
proportion of its resources to official assistance than any other
"development assistance" country, except Italy. This is not to
suggest that there will be a general lack of humanitarian concern.
One yet finds that there is a major outpouring of American concern
for humanitarian problems. Where there has becn need for immediate
responses to crisis situations.e.g., the problems that arose in
Bangladesh, the earthguake in flexico, and other disasters, there
has been an immediete outpouring and reaction o» the part of the
United States. The U.S. public supports responses to clear require-
ments for assistance in humanitarian contexts.

The numbers of direct-hire U.S. government employees
will be fewer. Moreover, U.S. foreign assistance, in response
to domestic attitudes and Congressional views, will focus more
selectively on what is called "priority development problems”
in the following sectors: food production and nutrition, population
and health, education and manpower training with particular atten-
tion to problems of employment and income distribution. You might
wonder how this differs from U.S. assistance activities undertaken
in the past. It differs significantly by the decrease in the
number of secctors which the United States will attempt to give
assistance. It also represents a greater concentration of efforts.
Monies available for research and development assistance abroad will
be concenirated within the delimited number of sectors. This is in

contrast ' - earlier attempts where, rather immodestly, we Tooked at
virtually ory problem the developing country faced, trying to see
if there . something that the United States could do about it.

Assistance approaches within Timited sectors anticipates
greater participation, cooperation, and involvement of domestic
institutions, private voluntary groups, businesses, and universities.
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University and private voluntary agencies are already being
called upon to assist in carrying out our technical assistance
programs and development activities abroad. However, changes of
U.S. Foreign Aid in the direction of greater concentration cannot
be abrupt. A large amount of funding, of course, will be used

to complete activities already in progress.

This reorientation in the operaetion of assistance
activities can be illustrated by looking at changes in the Africa
program over the past three ycars. Thrce years ago wve had some 350
projects in Africa. [low as we nove into FY 74 we are likely to
have fewer than 105 projects. The 105 programs carry a larger
level of funding then the 350 projects. This has required greater
attention to program design; a different range of management require-
ments; and concentration arcund certain core development problems.

A large nunber of these projects will be carried out jointly with
other donors as a part of an overall multidisciplinary approach.

The trends in reorientation of the Agency's approaches
to development assistance are fully consonent with a letter sent
last year by sixteen members of the House Toreign Affairs Comnittee
to the President. This letter indicated their views on resiruc-
turing U.S. aid to developing countries. As thev saw it, bilateral
foreign aid should take the following shape: (1) it should concen-
trate on sharing American technical expertise, services, and
industrial goods rather than moncy transfers or capital investments;
(2) it should concentrate on functional sectors, such as food produc-
tion and rural developient, population and health and nutrition edu-
cation, or manpower and public administration; (3) it must allow
planning to be the responsibility of each sovereign country--a
responsibility which meny less developed countries are incrcasingly
capable of discharging themselves; (4) it should provide only for
undertakings submitted by the host country and which involve masses
of people trying to help themselves; (5) it should be channelled
increasingly through the private sector, and finally (6) it should
have a single agency of the United States responsible for ceordinating
all U.S. development-related interests.

The tremendous change in the capacity of the developing
countries to handle their development problems is clearly obscrvable
in any of the LDC's. This fact is evident everywhere, regardless
of the situation. While therec has been some unevenness in the
extent to which this capacity has been developed, there is not, as
far as I know, any developing country situation where there has not
been some appreciable progress in the capacity of the country to
work out its own development problems. Also, there has been a very
significant attitudinal change in the LDC's about how they managc
their development problems and their relationships with other nations.
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Very clear indications of the significant LDC changes
in attitudes about the external world appeared in an article
in the Hew York Times. This article called attention to a theme
emphasized today in so many developing countries--the "arrogance"
of developing countries and their stress on self reliance.
The article veferred specifically to efforts on the part of the
Arab countrics and other developing nations to have greater self-
sufficiency in food precduction. It also mentioned the disillusion-
ment and anxiety felt by many of the developing countries over the
sharp slackening of foreign aid.

Concurrently, within LDC nations there is a growing
sense of nationalism, i.e., a greater emphasis on nationalization
and the growing ferce for Africanization. Everywhere there has
been a concern with the problem of increasing indemnities and
the desire for debt rescheduling. Quite often pressures for
incrcecasing indemnities are associated with misuses of investment
or the problems of foreign aid which did not accomplish the things
which they anticipated would be accomplished.

Change in relationships between donors and LDC's requires
special review. HWhen I first went overseas to work in development
assistance activities in Africa, most external aid came from the
former metropoles. The United States, however, did come to occupy
a place as a major donor. MNow the major resource flows and the
number of donors has increcased substantially. The World Bank has
beconc a major influence on anticipated changes in development
approaches.

The diversity of sectors in which the World Bank has
chosen to hecome involved has grown over the years. The Horld
Bank has, in various periods, expanded its concept of activities
regarded as "bankable." Initially, the Bank almost totally and
uniquely focused on capital projects. They either financed dams,
power plants or built highways, bridges, etc. Now the World Bank
gives increasinag attention to agricultural development, rural
development, tourism, problems of income distribution, education,
health, family planning, employment generation, etc.

Amongst the various donors, any sense of competition
which existed earlier is being increasingly replaced by patterns
of joint financing of projects, consultative groups, and reviews
of development strategies. Mr. Pompidou's recent visit to Africa
clearly emphasized that France, in contrast to earlier situations,
now wants and encourages former recipients of French assistance to
seek cooperation from other donors.
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France, other European donors, the World Bank, Canada,
and the U.S., find it necessary to work in sundry groups and in
consortium arrangements. This process is becoming more frequent.
A persuasive arqgument for greater donor coopecration and more
collaborative styles in development assistance approaches is
the fact that the costs of developrent is now greater than any
one donor can supply and the processes for obtaining assistance gy
nmuch more sophisticeted. There was e period when a country
could say, "I ncoed,” and reascnably enticipate that scazthing
would heppen. But the instances in which this can occur are
becoming fewer.

Prograrming of assistance activities tends to be in
larger units and within the focus of basic scector analyses. A
single advisor on a technical assistance procrenning assignment is
not presuwied to krow enough, understand enough, have cnough insight,
skills and knowledoc to singularly advise goveinments of severai
countries on how they might rcorganize their total educaticnal
system. The multidisciplinary aspect of developnent problems will
generally involve a range of skills and knowledge which goes beyond
the capacity of a single advisor. The idea of the individual
specialist presumed to be an expert in the range of development
probiems has given way to the organizotion of critical nesses of
talent to engage in research and expcrimentation on basic develop-
ment problems.

Finally, in the past, we attempted to have ecach U.S.
financed activity cr project bear a special A.I1.D. identity. lore
and more we attempri to have programs implementced through host
country institutions, either national or regional. For example,
now we provide grant financing to the African Development Bank to
undertake feasibility studies and the initial preparation of
engineering drawings. The African Development Bank negotiates
with its members to determine priority projects. Similarly, now
most A.I.D.-financed undergraduate training of Africans is managed,
with A.1.D. financinc, by the Association of African Universities
and draws more and more upon uhiversities in Africa.

In conclusion, I ask each of you te anticipate develop-
ment assistance approaches by stretching your imagination. For
Africa, no problem has greater urgency than the finding of long-
te"1 development solutions to the ever-expanding problems of less-
developed countries just on the threshhold of reaping the benefits
of twentieth century technology.





