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For the rest of this century, the greatest p:tential for growth is in the
developing world. To become more self-reliant, developing nations need to
strengthen their technological capabilities. . . we can make technical and
scientific cooperation a key element in our relationship.

President Carter
March 29, 1978
Caracas, Venezuela

We hope that the U.N. Conference on Science and Technology for De-
velopient will focus attention on how all countries can contribute their
knowledge to global development. It will be particularly important to find
wayvs for developing nations 1o enhance their capacity to generate, selcct,
and apply technology for their own development priorities. We will contrib-
ute to the work of the conference, and we hope to benefit from it.

Secretary Vance
September 29, 1978
U.N. General Ass~mbly

. . . there is a growing recognition of the importance of science und!
technology to development. Almost all the problems developing natiois face
today—these of agriculture, health, environment, resources, industrializa-
tion, employment, education and so forth—can be greatly alleviated by the
transfer and proper application of new knowledge and technology.

Dr. Frank Press, Director
Office of Science and
Technology Policy and
Science and Technology
Adviser to the President
Septeiuber 8, 1978
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SCIENCE AND TECRNOLOGY
FOR DEVELOPMENT

U.S. national paper prepared for the 1979 U.N. Conference on Science and
Technology for Development by the Office of the Coordinator of that conference

in the Department of State.

PREFACE

The compelling thing about the
world conference that convenes in
Vienna next August is inherent in its
title: the United Nations Conference on
Science and Technology for Develop-
ment (UNCSTD). Those two words,
**for development, '’ are the keys. They
mean that the governments of the world
will be gathering to discuss science and
technology not in an abstract or aca-
demic sense but in explicit relation to
human welfare.

Science and technology are respon-
sible, of course, for much of the rapid
raaterial progress of many societies in
recent times. But we also have learned
that indiscriminate application of some
technologies can cause unintended
damage to ecological systems. We have
seen too much of the benefits of mod-
ern technology distributed inequitably
or wasted for destructive and frivolous
purposes. And only now have we
begun to sense the magnitude of our
failure to allocate adequate scientific
and technological resources to meeting
the fundamental needs of people and to
fulfilling priority social goals.

Manifestly there are limitations as
well as potentials to what science and
technology can achieve in the realm of
social action. But what is important
here is that we are preparing to take up
the urgent work of focusing the poten-
tial of world science and technology
more directly, more deliberately, and
more systematically on human needs
and prospects.

The absolute numbers of hungry,

sick, homeless, jobless people in this
world continue to grow. The agenda of
current problems that cannot be re-
solved by any state acting alone is still
expanding. The pressure of time in this
final quarter of the 20th century is in-
creasingly insistent. And the need both
for more self-reliance of naiions and
for more cooperation among nations
becomes imperative.

As we approach the Vienna confer-
ence, my sense of optimism is fortified
by a personal conviction. It is this: Re-
ligious and moral values, human com-
passion, political necessity, and prag-
matic common sense are now all
pointing in the same direction for ac-
tion. These major motivational forces
are converging in support of a freshly
concerted and cooperative world effort
to get on with the essential tasks of de-
velopment, especially in the poorest
countries and for the poorest in all
countries.

The point of departure of U.S. prep-
aration for UNCSTD is an assumption
on which we invite discussion by in-
dustrialized countries and ceveloping
countries. This is: The overriding ob-
jective in the application of science and
technology to development is to further
the modernization of developing
economies and simultaneously to meet
the basic human needs of developing
country populations.

This assumption rejects any implica-
tion that meeting basic human needs
and modernization are mutually exclu-
sive or incompatible development
strategies. It asserts, instead, that the
fulfillment of basic needs and the proc-
ess of economic modernization can



proceed simultaneously in a mutually to the world conference in Vienna will

enforcing relationship. be dedicated deeply to that purpose.
Finally, there is no more important

facet in our present joint effort than a Ambassador Theodore Hesburgh

more intensive application of human Chairman, U.S. delegation to

knowledge to the resolution of human the U.N. Conference on Science

problems. The United States delegation and Technology for Development



SUMMARY

The U.S. National Paper is a brief
reflection on the American experience
in applying science and technology to
development. It analyzes the vital role
they have played in the evolution of the
U.S. economy and society and in the
U.S. contribution to economic and so-
cial growth in the developing coun-
tries. The paper suggests steps which
could be taken at various levels to im-
prove the application of science and
technology to problems of develop-
ment.

The Challenge Ahead

The chief question before the U.N.
conference is whether the peoples of
the world have the will and can develop
the means to harness scientific knowl-
edge and technological skill for the
benefit of all. We are faced with a
challenge to meet the basic needs of
more than | billion people who live in
abject poverty and whose lot cannot be
improved without the help of science
and technology. We are faced, in addi-
tion, with a variety of common global
problems such as protection of the en-
vironment, population growth, de-
velopment of new energy sources, and
alleviation of shortages of food and
water—on all of which science and
technology can have major impact.

Each country must reach its own de-
cisions on how best to address these
tasks. The United States is a major
source of science and technology, but it
also has needs in this common area
which other countries can supply.
President Carter has expressed the
policy objective of making scientific
and technical cooperation with de-
veloping countries a key eleme:it in our
relationships. This policy is based on
the premise that, although our material
resources are limited, our resources of
technical knowledge are inexhaustible.
They must be employed more effi-
ciently in the framework of interna-
tional cooperation.

Such cooperation should bec among
and with upper- and middle-income de-
veloping countries as well as low-
income countries. The issues and de-
velopment circumstances vary widely
from country to country, and many ac-
tors and factors must be involved in an
effective developmental process. In
particular the successful transfer of

technology depends on the ability to
put it to use, including effective col-
laborative efforts between governments
and private sector institutions and co-
operative relationships among countries
faced with similar problems. And fi-
nally, all parties must recognize that,
as helpful as science and technology
may be in addressing these problems,
they are not the total solution. Many
other factors are involved, and there is
no ‘‘quick fix'' to many issues of long
duration.

U.S. Approaches

Over the past 30 years, the U.S.
Government has made outlays tor eco-
nomic assistance in excess of $100 bil-
lion. The U.S. approach, in close con-
sultation with developing countries,
has been:

e To provide technically skilled per-
sonnel and scientific knowledge;

® To facilitate direct transfer of cap-
ital goods that embody new technol-
ogies; and

® To help build the necessary infra-
structures to implement the transfer of
new technologies, both on an interna-
tional basis and within the recipient
countries.

U.S. efforts have included the use of
American experts in advisory and oper-
ational roles; the use of radio, televi-
sion, remote sensing, and other tech-
nologies; the training of experts in
recipient ccuntries; and the support of
resear:h efforts that have direct and
favorable impact on the major problem
areas of public works and transporta-
tion, communications, housing, public
administration, agriculture, health,
manpower training, and mineral and
water resources development.

The United States holds strongly to
the view that the success of the eco-
nomic and social development of other
nations is very much in the U.S. inter-
est. Although concern is sometimes
raised that the transfer of technology
can have adverse effects on domestic
employment in the United States, as
well as other negative short-ierm eco-
nomic impact, in the long run such
transfer provides important opportuni-
ties and benefits to the U.S. economy,
its businesses, and overall employ-
ment. All countries can benefit from



economic growth in developing nations
and from the worldwide expansion of
trade.

The transfer and diffusion of science
and technology is a complex process of
adaptatior. No particular country can
claim to be the model for scientific and
technological development. Historical
circumstances, economic conditions,
and cultural patterns differ. Therefore,
the evaluation of the U.S. experience is
not to be taken as prescriptive but de-
scriptive of the evolution of U.S.
policies and practices in the application
of science and technology for de-
velopment.

Findings

The United States offers the follow-
ing preliminary findings on the central
issues relating to science and technol-
ogy for development in the evolving
international economic system.

Indigenous Capacity Building. It is
necessary to improve the technologies
and mechanisms of industrialized
countries for assisting developing
countries in upgrading their scientific
and technological skills and resources.
This would enable the developing
countries better to generate, select,
adapt, and apply science and technol-
ogy in pursuit of their own economic
and social goals.

Education and Training. Man-
power needs must be critically sur-
veyed, evaluated, and updated as an
integral part of naticnal and regional
economic development plans. Educa-
tion and training programs should be
geared to these plans so that the re-
quired experience, ability, and skills
are forthcoming. Educational and
training opportunities should be ex-
panded and more scholarships and fel-
lowships should be provided with em-
phasis on science, engineering, and
management.

Research and Development. Be-
cause the world's natural resources are
limited and problems of global expanse
such as food, water, health, and energy
are common to all countries, there
should be more collaborative research
among scientists and engineers from
industrialized and developing countries
on solving these problems in the

midtual interests of all. Research and
development, now heavily concentrated
in 1ndustrialized countries, should be
expanded in developing countries with
greater reliance on their own scientists
and engineers.

Information Systems. Developing
countries should define obstacles to ac-
cess and use of desired information as
they see them. Industrialized countries
should clarify the extent and sources of
available information of both a pro-
prietary and nouprogrietary nature. To-
gether both sides should devise practi-
cal and economic ways to improve the
flow of mutually beneficial information
in science and technology.

Cooperative International Mech-
anisms. Linking mechanisms between
the public and private scientific and
technological community of the indus-
trialized and developing countries must
be strengthened to promote the sharing
of experience, knowledge, and skill as
well as joint research and other
problem-solving activities. These
mechanisms do not require new inter-
national institutions; rather they call for
closer integration of national and re-
gional institutions which would facili-
tate cooperative efforts toward agreed
goals.

Toward this end the President has
proposed a new domestic foundation
for international technological cooper-
ation to serve as the focal point within
the United States for the planning and
implementation of international col-
laborative efforts in science and tech-
nology for development. The U.N.
conference should encourage estub-
lishment of similar institutions in other
countries. A network of such institu-
tions could better use the creative tal-
ents of scientists and engineers
throughout the world on problems of
muiual concern.

A More Effective U.N. System for
Science and Technology. The many
useful science and technology activities
within the U.N. system need a central
focal point and policy direction so as to
insure greater harmony and efficiency
in working toward shared goals. This
does not require creation of a new en-
tity. The United States supports the
idea of international collaboration on
pilot programs in science and technol-



ogy for development which can be
applied to critical global problems.

THE CHALLENGE WE FACE

**Humanity is, for the first time in
history, within reach of managing its
fate toward a better life for all.”’

With those words, an international
group of scientists and engineers has
assessed the present human condition.
Meeting in Bellagio, Italy, in 1976 to
discuss the role that science and tech-
nology can play in confronting the
world’s major problems, the partici-
pants bore witness to the potentiaiities
for material progress for all mankind.
But more importantly, they signaled
the unlimited potential of man to forge
the tools of his own survival with
greater detcrmination than he now
contrives the weapons of his self-
destruction.

While optimistic, these distinguished
scientists were not euphoric in their
outlook. Indeed, they had drawn atten-
tion to the principal challenge facing
the globe-—that 200 years of techno-
logical progress had not benefitted all
nations equally. ‘'A thirst for these
benefits,"’ they asserted, *‘is the focus
of rising expectations for a better life in
many parts of the world still in the grip
of poverty and uncertainty about the
future.'’ (Science, Technology and
Societv-A Prospective Look, U.S. Na-
tional Academy of Sciences, 197€.)

The question now is not whether
technology can fulfill its promise but
whether the human species has the will
to harness scientific knowledge and
technological skill for the benefit of
all. This is a challenge that transcends
expertise, cuts across the specialized
fields of scientific branches, goes
beyond the economic and industrial
prowess of any single group of nations,
and rests squarely on the active partici-
pation of the global community.

The U.S. Government views the up-
coming United Nations Conference on
Science and Technology for Develop-
ment as a promising opportunity to
transform scientific and technological
progress into the elevation of the
human condition.

This conference should be a sharing
and leamning experience, a reflection on

how far we have progressed. It must
also provide a vision of how far we
must go sc that the world’s scientific
and technological knowledge can truly
become the world's own. No nation
alone can guarantee that this will hap-
pen, and no nation can claim exemp-
tion from contributing its share, for
science and technology a-e, indeed, the
common patrimony. Each invention,
each new breakthrough, must trace its
genesis to the labor and ingenuity of
successive previous generations.

Technology is much more than ever
newer products or novel solutions. It
bears the stamp of human rationality
that enables all societies—Ilarge ones
and small ones, advanced or poor—to
survive, to assert their mastery over
destructive forces, and to protect their
identity and dignity.

And science is more than the sys-
tematic knowledge of the physical and
material world. Science also bears the
mark of an unending quest to answer
the fundamental question of purpose.

If the 1979 U.N. conference is the
right beginning, it is so because of its
purposes: to insure that all countries
derive greater benefits from science
and technology and that all countries
contribute their talent and fair share so
that this may occur.

Conference Goals

The success of this conference is im-
portant to industrialized and developing
countries alike. In an interdependent
world, no single interest can prevail at
the expense of others. The goals that
the United States intends to pursue are,
therefore, ones that it believes are in
the mutual interests—economic, social,
and political—of all countries con-
cerned.

The goals we must seek are ones that
will be responsive to the challenges
confronting the advanced as well as the
poor nations. Philosophies, priorities,
and modalities of applying science and
technology for develogment may differ
among and even within nations. But
there is hardly any disagreement about
the fundamental premises that lend
legitimacy to the conference itself: Sci-
ence and technology can play a major
role in confronting the problem of
global poverty; science and technology
are indispensable elements of eco-



nomic progress; and science and tech-
nology can be harnessed to confront
global problems.

Consequently, the U.S. goals for the
U.N. conference are offered not to
exclude any specific priorities but to
comprise overarching themes that can
accommodate and do justice to them
all.

® There is the challenge of meeting
the basic human nceds of over 1 billion
people who live in conditions of abject
poverty. The goals of this conference
should, therefore, include overcoming
the worst aspects of poverty by the year
2000. The conference should search for
ways through which science and tech-
nology can best help to accomplish
this.

® It musi be recognized that without
self-reliant economic progress within
the developing countries and without a
more equitable sharing of the fruits of
cconomic progress among all nations,
the issue of poverty cannot be ad-
dressed. Therefore, advancing the eco-
nomic growth of the developing coun-

Y

American development assistance,
both bilateral and multilateral, reflects
a conviction that economic rights are
an integral part of human rights and
that economic aid to other countries
must help to restore these rights. The
masses of underemployed, un-
employed, and idle are also the world’s
latent economic potential. Once incor-
porated into their countries’ economic
and social life, they will be the
mainstay of self-sustaining growth.

Much of the official foreign assist-
ance extended by the United States is
intended to assist in meeting basic
human needs—to help fulfill the eco-
nomic rights of all and to help release
the human potential now constrained
by poverty and neglect. All countries
must, of course, reach their own deci-
sions on how best to address this task
in a manner consistent with their own
potentialitics and needs. The United
States will, however, continue to pro-
vide assistance in a manner consistent
with its goals of eliminating obstacles
to stcady growth and overcoming the
worst aspects of poverty.

The masses of underemploved, unemploved, and idle are also the

world's latent economic potential.

tries should be a major goal of the
conference. Science and technology
must be placed in the context of the
continuing evolution of a new interna-
tional economic order and a
strengthened international economic
system,

% In an interdependent world, pov-
erty and economic underdevelopment
in individual countries cannot be effec-
tively overcome unless global measures
are pursued to deal more effectively
with global pressures on food and
water, energy sources, raw materials,
population growth, and the environ-
ment. The U.N. conference should lay
the basis for strengthening networks of
scientific and technological relation-
ships that can support more effective
efforts to meet these problems of con-
cern to all countries.

U.S. Government Policies

The three general goals above are
fully supported by basic U.S. foreign
policy objectives.

The mocting of basic human needs
can, of course, best be accomplished
within economies that are themselves
strong and vigorous. The industrialized
nations have recognized that they alone
cannot bring about world economic
growth and recovery. Strong growth
and economic expansion among the de-
veloping countries are, therefore, cs-
sential. The industrialized countrices
will also benefit from broader trading
relationships; indeed. the expansion of
trade among all countries is important
to their own economic vitality.

U.S. policy accepts the premise that
one clement of encouraging the growth
and expansion of the cconomies of de-
veloping countries and of achieving
greater equity involves strengthening
their scientific and technological
capabilities. President Carter has ex-
pressed the policy objective of makine
scientific and technical cooperation
with developing countries a key ele-
ment in our relationships. Such cooper-
ation should provide for working with
upper- and middle-income developing



countries as well as low-income coun-
tries. The President is also seeking to
improve U.S. participation in three in-
ternational programs of fundamental
importance: health, food, and energy.

The foreign policy objective of
cooperating with other countries in
these areas reflects a strong worldwide
interest in dealing with problems which
increasingly affect the quality of life of
present and future generations. Al-
though advances in science and tech-
nology have frequently been among the
sources of problems confronting all
countries {such as environmental de-
terioration), they have not been inde-
pendent factors. Adverse impacts,
where they have occurred. basically
reflect the early failures to foresee the
effects of uses to which science and
technology have been put. If part of the
problem now confronting the world is
to remedy certain of these abuses, then
the aid of science and technology will
be essential.

Factors in Technology Transfer

In outlining general goals for the
U.N. conference, four major variables
must be kept in mind. First, that there
are wide disparities among developing
nations; second, that the generation and
diffusion of technologies is a col-
laborative effort of governments and
private sector institutions; third, that as
much as science and technology may
do to promote development, they are
not panaceas; and fourth, that effective
use of science and technology depends
on the priorities and policies of the de-
veloping countries.

There are, of course, major differ-
ences among the developing countries
in their present status and their poten-
tialities. Their technological needs and
aspirations, their capacitics to absorb
and utilize new scientific knowledge,
and their development priorities dictate
the pace and scope of technology
transfer and determine the extent of
their cooperation with other countries.

A number of developing countries
have already achieved significant rates
of economic growth and have estab-
lished various elements of a scientific
and technological infrastructure. Many
such countries, while continuing to re-
quire greater self-reliance in some
areas, are themselves able to play an
active role in technical cooperation

with other developing countries. Some
are in position to provide financial as-
sistance. But at the other end of the
spectrum, there remain developing
countries which are only at the begin-
ning of the complex process of
achieving economic growth and a
greater degree of self-reliance. Because
of this wide variety of circumstances, a
range of approaches will need to be

It should also be remembered
that science and technology are
only means to an end and that
even as a means they are not
guaranteed.

considered, and the time-scales for
achieving resu'.s will necessarily
differ.

Increased sclf-reliance is not the
same as self-sufficiency. The United
States and other industrialized coun-
tries have themselves benefited from
scientific and technological advances
originating beyond their borders. De-
veloping countries in a number of in-
stances may also find it less costly and
more effective to utilize technologies
which originated elsewhere, adapting
them to local conditions. Strengthening
the ability of developing countries to
make such choices for themselves and
to carry out any necessary adaptations
is a fundamental factor in enhancing
their self-reliance.

Policies that governments set, and
the programs they advance for in-
creased sciznce and technology cooper-
ation and transfer, can cover only some
aspects of the global technology circu-
lation. While in some countries the
lines of demarcation between the pri-
vate and the public sectors are al-
together nonexistent, and in others
blurred, in the United States and in the
other industrial market economies the
separation is quite pronounced. The
scientific and technological efforts
carried out in the United States today
involve many different types of ac-
tivities performed by a diverse set of
public and private institutions.

It should also be remembered that
science and technology are only means



to an end and that even as a means they
are not guaranteed. They have provided
the basis for achieving many dramatic
advances. But beneficial effects do not
flow automatically. Experience has
shown that scientific and technological
innovations can have harmful effects as
well. Estimating in advance what the
effects of change can be in specific cir-
cumstances and over time has proved to
be a difficult art. Li is, nonetheless, an
art which developing as well as de-
veloped countries must seek to apply in
weighing scientific zud technological
choices.

Developing and transferring new
technologies is not an casy process.
Major advances in scientific knowledge
have, in some instances, opened the
way for the development of wholly new
technologies. But most technological
advances represent improvements on
existing technologies. And although it
was once assumed that such transfer
was relatively a straightforward proc-
ess, it is becoming generally accepted
that technologies—whether “imported,
adapted, or developed indig-
enously—must be suitable to local
conditions.

Both innovation and transfer are in-
fluenced by such factors as the social
and cultural fabric of the country, the
resource base, the availability of capi-
tal, skilled labor, exchange rates, inter-
est and wage rates, the quality of
managerial aml engineering expertise,
access to supporting scientific and
technological institutions, competition,
and the incentives and disincentives
created by governmental policies and
market conditions.

Finally, while there is broad agree-
ment on the need to enhance the scien-
tific and technological infrastructures
of the developing countries, the ap-
proach depends very much on the
priority and effort that developing
countries themselves are prepared to
assign to this objective. The attainment
of this objective involves building or
strengthening a broad range of institu-
tional and personnel resources—
nationally and regionally—needed for
education and training,  management,
marketing, and servicing.

In various analyses of the present
distribution of scientific and techno-
logical capabilities, much has been
made of the fact that so much of the
world’s capacity for conducting re-

search and achieving technological in-
novation is concentrated in a relatively
small number of industrialized coun-
trics. The answer to this problem is
clearly not that the industrialized
countrics should do less but rather that
the developing countrics should be en-
abled to do more.

DEVELOPMENT IN THE UNITED
STATES

The ways in which science and tech-
nology have evolved in the United
States reflect the philosophical envi-
ronment in which they have
emerged—one that encourages freedom
of thought and expression, a diversity
of sources of competition and innova-
tion, and the constructive development
of individual talent and institutional re-
sources.

Throughout U.S. history, there has
been no long-term, overarching design
or plan for scientific and technological
development. Progress was incremen-
tal, a response to specific situations—
from the early challenges of westward
expansion, the mapping of the coun-
try’s geography, and inventorying its
natural resources to the more recent
adventures of spacc exploration. Such
challenges, plus those of military de-
fense and the pursuit of economic de-
velopment, have provided powerful
motivation for the scientific commu-
nity. And as cconomic grow:); has
progressed, it has been possible to de-
vole increased resources to science and
technology.

A multiplicity of institutions—
private and governmental—has
emerged. This institutional pluralism
has proved to be one of the major
strengths of the United States in sci-
ence and technology. On the one hand,
these institutions have stimulated cach
other through competition; on the other
hand, their respective strengths have
had a mutually reinforcing effect.

The Early Years

In 1776, when the United States de-
clared its independence, it was in all
respects a ‘‘developing country®'—
importing from England and Europe
virtually all of its technology.

Tools and know-how, ideas and
skills were borrowed or brought along



by the steady stream of immigrants,
There was poverty but no abject mis-
ery; necessity had a chance to become
the mother of inventions. The technol-
ogy that existed was one of improvisa-
tion and adaptation.

The Founding Fathers placed high
value on the purst t of knowledge and
its application. Benjamin Franklin's
scientific curiosity, George Washing-
ton's geographical surveys, Thomas
Jefferson’s fascination with labor-
saving mechanical gadgets were tes-
timonials to their faith in applying
technology to the benefit of men. They
supported exploration, new methods in
agriculture, the establishment of in-
stitutions of higher learning, and meas-
ures to encourage invention. Among
the Federalists, Alexander Hamilton
led the efforts to overcome America’s
technological dependence on England
by promoting the immigration of
skilled manpower, capital inflow from
abroad. and the protection of infant in-
dustries. This strategy to transfer tech-
nology and develop indigenous
capabilities was not without adverse
reactions. As a response to this carly
version of the ‘‘brain drain,’’ Great
Britain forbade the emigration of arti-
sans, coal miners, and other skilled
workers and placed embargoes on
tools, machines, and everything else
that might be used in manufacturing.
To no avail. Progress in manufacturing
was rapid considering the times.

As in the contemporary, post-
Enlightment Europe, America too
began to lay the foundations of an edu-
cated society. Schools offering courses

play a major role in U.S. agricultural
development as well as in education.
During the 1870's, graduate training in
the sciences was firmly established in
U.S. colleges and universities.

During the 19th century, a scientific
community began to emerge. The
American Association for the Ad-
vancement of Science (AAAS) was
formed as a nor.governmental organi-
zation in 1848 ‘‘to give a more sys-
tematic direction to scientific re-
scarch’' and to encourage the avail-
ability of increased facilities for re-
search. The National Academy of Sci-
ences was formed in 1863; although
chartered by the Congress, it was—and
remains—independent of government
control.

As one review of the history of sci-
ence in the United States has pointed
out:

During the nineteenth century, American sci-
entists were successful in convincing many pri-
vate and public patrons that science was useful
in a very practical sense. In the first decades of
the twentieth century, therc emerged a
system—not exactly matched outside this
country—in which new knowledge flowed from
laboratory to application. In a nation growing
more industrial, more urban, and more inte-
grated, the rise of graduate universities,
research-oriented government bureaus, industrial
research laboratories. and non-profit research in-
stitutions stimulated and served American soci-
cty. (Science and the Bicentennial, National
Science Board, 1976)

Current Efforts

Although government-supported re-
scarch began some hundred years ago,

The Founding Fathers placed high val.» on the pursuit of knowl-
edge and its application. Benjamin Franklin's scientific curiosity,
George Washington's geographical survevs, Thomas Jefferson’s
Sfascination with labor-saving mechanical gadgets were testimonials
to their faith in applving technology to the benefit of men.

in *‘practical " science and engineering
were established in the first half of the
19th century. Colleges of medicine
formed an essential element of the
growing cducational system. In 1862
the Congress provided each State with
a grant of land to establish agricultural
and mechanical colleges; these came to

it has grown extensively in the present
century.

The Department of Agriculture and
the National Bureau of Standards were
among the early governmental sponsors
of research. In more recent years, em-
phasis on science and technology has
been reflected in the establishment of



such agencies as the National Science
Foundation, the Atomic Energy Com-
mission (now absorbed by the Depart-
ment of Energy), the National
Aeronautics and Space Administration,
the National Oceanic and Atmospheric
Administration, the National Tele-
communications and Information
Agency, the National Institutes of
Health, the Environmental Protection

efforts and $13.3 for defense programs,
many of which have eventual civilian
applications. Certain nonmilitary pro-
grams may zalso have applications in
defense. Therefore, the categories are
not discrete.

The remaining support of research
and development is provided by private
industry, universities, state and local
governments, and nonprofit organiza-

Estimates for calendar vear 1978 suggest a total non-Federally sup-
ported research and development expenditure of around $23 billion,
of which 321 billion was invested by private industry.

Agency, and, at the White House level,
the Office of Science and Technology
Policy. Other Departments having
broad operational responsibilities also
have rescarch and development pro-
grams, ¢.g., Transportation and Hous-
ing and Urban Development.

Industrial research has also been a
major factor in scientific and techno-
logical advance in the United States. In
some cases, basic as well as applied re-
search has been sponsored. A major
stimulus has becn the size of the
domestic U.S. market. Since the proc-
ess of technological innovation extends
from the idea stage, through marketing,
to placing items into actual use, the
role of industry has been central to in-
novation in the United States. The
manageria! .«pertise of industry has
been a major factor in insuring tech-
nnlogical innovation by responding to
market demands and attracting public
interest to new products and services.

Frequently established through the
generosity of leaders of private indus-
try, private toundations have also con-
tributed to the advancement of science
and technology in the United States:
independent research institutes and
nonprofit research organizations add to
overall U.S. scientific and technolog-
ical institutional capabilities.

The Federal Government provides
support of over half of the research and
development carried on in the United
States. During fiscal ycar 1979, the
total research and development effort
planned by the Federal Government in-
volves estimated outlays of $27.2 bil-
lion. This total includes $13.9 billion
for civilian rescarch and development
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tions. Estimates for calendar year 1978
suggest a total non-Federally supported
rescarch and development expenditure
of around $23 billion, of which $21
billion was invested by private indus-
try.

The Federal Government does not
have a comprehensive research and de-
velopment budget or a comprehensive
science and technology policy. Funding
is provided in the budgets of some 29
separate governmental Departments
and agencies; 12 have annual research
and development budgets of over $100
million cach. The White House Office
of Science and Technology Policy
maintains an overview of major pro-
grams and assists in setting priorities.

Federal funding is intended to meet
several types of needs:

® Those where the sole or primary
user of the research and development is
the government itself;

® General economic and social needs
where there are insufficient incentives
for the private sector to invest
adequately in research and develop-
ment; and

® Specific national needs where the
government seeks to accelerate and
augment private efforts.

To suggest the general arcas receiv-
ing the greatest emphasis in the Federal
budget, the following list of civilian
departments and agencies is presented
in descending order of their proposed
expenditures for research and develop-
ment in 1979: the Department of
Energy; the National Aeronautics and
Space Administration; the Department
of Health, Education and Welfare



(which includes the National Institutes
of Health); the National Science Foun-
dation; the Department of Agriculture;
the Environmental Protection Agency;
the Department of Transportation; the
Department of Interior (which includes
the U.S. Geological Survey); and the
Department of Commerce (which in-
cludes the National Oceanic and At-
mosphere Administration, the National
Bureau of Standards, and the National
Telecommunications and Information
Agency); and the Agency for Interna-
tional Development.

Federally sponsored programs are
carried out through a multiplicity of
institutions—Federal laboratories, col-
leges and universities, nonprofit re-
search organizations, and private
industry. Government efforts are
frequently carried out through demon-
stration projects to stimulate efforts by
private industry to continue the work.

THE U.S. EXPERIENCE

Private Sector

Direct resource and technology
transfers between and nmong govern-
ments arc small by comparison with
those made through trade, investment,
and information exchanges among pri-
vate sector institutions in the United
States. For whatever motives—whether
profit, scientific excellence, or the pur-

interdependence in which the regulat-
ing forces of the market interact with
the tempering influence of social goals.
Collaboration and competition are more
than the social modes of existence, the
traditional and accepted attitudes of the
American way of life; they are also the
principal stimulus of entrepreneurship,
innovation, and incentives in the eco-
nomic sphere.

Role of Private Enterprise. The
growth and diffusion of technology are
not ends in themselves. They are,
rather, byproducts of the process of
achieving and sustaining economic
balance—the matching of technology
with manpower, investment with re-
sources, consumer demands with pro-
duction.

While private enterprise is the criti-
cal arena for the development of tech-
nologies and a primary channel for
their diffusion, business and industry
are neither the missionaries of techno-
logical progress—as some would
hope—nor the most salient problem in
the process of transferring technology
from the developed to the developing
countries—as some would claim. U.S.
private firms work to develop new
technology principally in order to sus-
tain their competitive positions.

It may be true that private companies
are interested primarily in establishing
total business relationships and not in
the transfer of technology per se. But,
in the final analysis, they become ac-

The issues involve the cost of transferred technology, respect for
patent and licensing svstems, the practices of multinational corpo-
rations, regulations by nationgl governments, and the appropriate-
ness of the technologies that are heing sold or transferred to the

developing countries.

suit of social justice—the business
community, foundations, voluntary or-
ganizations, and academia play a deci-
sive role in the development and diffu-
sion of technology. It is the basic proc-
ess through which U.S. society pursues
its aspirations and satisfies its need.
The relationship among industries
and laboratories, foundations and pro-
fessional associations, profitmaking
and nonprofit organizations, is one of

tive as both suppliers and recipients of
technology across national boundaries.
Through private transfer channels,
business and industry have made major
contributions to the economies and
welfare of the developing countries.
Whether through investment, licensing,
production contracts, joint ventures, or
a host of other means, they have played
a role in creating those economic con-
ditions in which technology transfer



has become both feasible and indis-
pensable for the developing countries.

Among their contributions have been
enhanced domestic employment, export
potential, and local tax revenues; sig-
nificant manpower and management
training programs; establishment in
some instances of research and de-
velopment facilities; introduction and
diffusion of organizational and produc-
tion techniques; construction of gener-
ally useful physical infrastructure;
greater diversification of local
economies and development of a
stronger capacity to meet economic and
social needs through the provision of
goods and services which might not
otherwisc bave been available; and, ul-
timately, the impetus for constructive
change by established firms which can
be generated by the entry of new enter-
prises into the market.

Changes—whether wrought by sim-
ple technology transfers or by the very
presence of foreign firms and
businesses—are not, however, without
strains, conflicts, or problems. This is
perhaps even more true in a tinme of
limited economic growth, worldwide
inflation, balance-of-payments con-
straints, and energy scarcity. Such
conflicts may also be magnified by a
growing sense of nationalism and na-
tional pride in many parts of the world,
particularly when international business
transactions are insufficiently attentive
to this point.

The diversity of viewpoints on t1e
principal issues that have impact on the
relationship between the less developed
countries and international private en-
terprise is well known. The issues in-
volve the cost of transferred technol-
ogy, respect for patent and licensing
systems, the practices of multinational
corporations, regulations by national
governments, and the appropriateness
of the technologies that are being sold
or transferred to the developing coun-
tries. The differing viewpoints on these
issues cannot be resolved by fiat nor
ignored in lieu of solutions. However,
for a dialogue to take place and con-
tinue constructively, it is useful to be
aware of common features that—from
the perspective of U.S. private
enterprise—have characterized suc-
cessful technology transactions.

® Businesses prcfer a stable and
equitable economic, political, and legal
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climate in developing countries, one
which allows decisions on investments
and licensing to be made with reason-
able predictability. They seck to en-
gage in long-term relationships that are
mutually profitable.

® They want to insure that the re-
ceiving country has the capacity to
evaluate, absorb, and efficiently
employ the technology supplied. They
are prepared to broaden their dialogue
with host governments to discuss addi-
tional ways to contribute to building
this capacity.

€ They want to insure recognition
anad protection of industrial and intel-
lectual property rights, just as de-
veloping countrics want recognition
and protection of thcir natural re-
sources. Both sides see these as vital to
perceptions of risk and the expected
costs of individual technology trans-
fers.

® They seck agreements that provide
firms with a reasonable return on the
investment in the technology, as well
as recovery of the costs associated with
the transfer itself.

® They prefer nations with readily
available mechanisms for the prompt
and fair settlement of disputes that may
arise between an industry and the host
government or a local private-sector
organization. (The United States gen-
erally supports the inclusion of arbitra-
tion clauses in contracts, but other de-
vices may be employed.)

These preferences may or may not be
reasonable from the point of view of
many of the less developed countries.
They may or may not be the most es-
sential issues in technology transfer.
Nevertheless, it is understandable that

ny of the disputants look to the U.S.
Government to play a more direct role
in the resolution of the outstanding is-
sues.

Undoubtedly, there must be an inter-
play between government policies and
market fc ces. Traditionally, however,
the U.S. Government has exercised
minimal interference in the affairs of
business. Acting on the premise that
the people, not the government, should
be the major decisionmakers on the al-
location of resources through their de-
mand for goods un< services in the
market place, the U.S. Government
intervenes in tiis interplay of private
forces in only four fundamental ways:



® By assuring competition and pre-
venting monopoly practices in the mar-
kets through antitrust regulations;

® By establishing standards of per-
formance to insure that economic ac-
tivities do not impair the health, safety,
or environmental quality of U.S. com-
munities;

® By establishing a structure of in-
centives and disincentives, grants, sub-
sidies, or other fiscal measures to fos-
ter the production of public goods and
services (e.g., in the fields of health,
defense, and space) that market forces
acting alone are ill-suited to produce in
sufficient quantity or quality; and

® By insuring—through the protec-
tion of intellectual property by patent,
copyright, trademark, and related
regulations—that those willing to take
the costly risks associated with the de-
velopment of new and innovative tech-
nologies can realize the return on in-
vestment that is necessary not only to
recoup costs but also to act as an in-
centive to the further pursuit of in-
novative activities.

Although the U.S. Government has
generally been neutral toward commer-
cial transactions of U.S. private firms,
it has taken steps to facilitate foreign
investment and technology transfer to
developing countries. The Overseas
Private Investment Corporation pro-
vides insurance for private U.S. in-
vestments in some 80 developing
countries. It also helps to identify suit-
able investment opportunities and, in
some instances, provides direct lending
and guarantees of private U.S. lending.
The Export-Import Bank provides
financing for many export transactions,
including a number involving technol-
ogy transfers to developing countries.
Substantial loans to many developing
countries have also been provided by
many U.S . commercial and investment
banks and other financial institutions.
In September 1978 President Carter
announced a new program to provide
increased direct assistance to U.S. ex-
porters, reduce domestic barriers to ex-
ports, and reduce foreign barriers to
our exports and secure a fairer interna-
tional trading system for all exporters.

Impact on Developing Countries.
Each of the mechanisms through which
U.S. private industry transfers technol-
ogy to developing countries may be ex-
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pected to bring different benefits to the
receiving nation.

Licensing, for example, brings tech-
nology but it may not involve extensive
training or access to other related tech-
nologies. On the other hand, direct
foreign investment can bring capital
and technology as well as attract im-
portant managerial, technical, and
marketing skills that may be scarce in
developing countries. Since U.S. firms
now rely primarily on host country per-
sonnel at all levels to insure the suc-
cessful operation of their foreign sub-
sidiaries, they recognize the need for
training and manpower development.

There are also other benefits from
technology transfer. Host country in-
vestment opportunities are increasingly
available, since many U.S. firms no
longer insist on maintaining 100%
ownership of their overseas branches.
Host country firms may be encouraged

Educational opportunities of-
fered to residents of the host
countries by U.S. companies often
begin with primary schools.

and relied upon for the supply of
needed parts and materials. And re-
search aoplicable to a country’s par-
ticular problems may be conducted lo-
cally or in a private company’s labora-
tories in the United States.

Educational opportunities offered to
residents of the host countries by U.S.
companies often begin with primary
schools. Some firms have built village
schools in rural areas, established
cooperative relationships with local vo-
cational training schools, made
teachers available from their own
staffs, donated technical equipment,
and provided training courses within
the company. Some U.S. firms are
training technicians from local hospi-
tals in company laborator-
ies or permitting local engineering
schools to conduct experiments in U.S.
factories in the country. U.S. com-
panies have also offered scholarships to
send students to domestic and U.S.
educational institutions, including per-
sons not associated with the sponsoring



companies. Educational programs for
all local personnel of a particular com-
pany have also been offered.

The need for sophisticated negotiat-
ing and bargaining skills is also im-
portant, not only for dealing with
supplier companies and other govern-
ments but also for labor relations and
arrangement of financing.

Similarly, the injection of new tech-
nological activity into a developing na-
tion may stimulate the growth of local
mechanisms for settlement of disputes
and for protection of industrial and in-
tellectual property rights.

Another result may be the institution
by a developing country of its own
standards for operation of business and

At the same time, concern has been
raised within the United States about
technology transfer that can have ad-
verse effects on domestic employment
in the United States. There is a widely
held view that the U.S. economy is un-
dergoing a transition, becoming more
service-oriented and knowledge-
intensive and less geared to the pro-
duction of goods. The growth of pro-
duction capacities in other nations is
certainly not the only reason for this
apparent shift. Nevertheless, there is a
certain fear that the transfer of U.S,
technology to developing nations may
result in the eventual closure of pro-
duction facilities in the United States or
in the creation of new or additional

-« « the greater the extent of technological development in a coun-
try, the more there is a need for auxiliary services, standards, and
legal mechanisms that can benefit both the recipient nation aad the
private businesses that are supplving the technology.

industry. Nations may wish to insure
that new industrial and technological
activity operates in a manner most
compatible with the health and safety
of employees and other residents of the
host country, with protection of local
environmental factors and with op-
timum nonwasteful use of natural re-
sources. A country's choices of tech-
nology and of particular industries
should fully take into account these
and other standards.

In short, the greater the extent of
technological development in a coun-
try, the more there is a need for aux-
iliary services, standards, and legal
mechanisms that can benefit both the
recipient nation and the private busi-
nesses that are supplying the technol-
ogy.

Impact on the United States. There
is no doubt that the transfer of technol-
ogy to developing nations provides im-
portant opportunitics and benefits to
private business and industry in the
United States. It enables them to ex-
pand their markets and to enhance their
skills and cxperience through opportu-
nities to address new problems and
challenges in their respective fields, as
well as to help developing nations meet
serious necds for technological prog-
ress.
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foreign producers of goods that will be
in competition with U.S.-produced
goods. entailing a loss of jobs and in-
come within the United States.

Whatever the causes of the transition
in the American economy, there is a
need to develop effective adjustment
mechanisms to avoid undue hardships
for the corporate owners, employees,
workers, and communities most di-
rectly afferted by reduced production,
and efforts to do so are underway.

Another solution is continuing tech-
nological innovation which can insure
opportunitics for new employment. In
order to maintain the traditional tech-
nological creativity of the United
States, President Carter has appointed
an Industrial Innovation Coordinating
Committee to conduct a full review of
U.S. policies in this regard. The com-
mittee will seek to identify wavs to in-
fluence the rate and direction of indus-
trial innovation in order to create the
most positive benefits to the U.S.
economy and society.

As a basic policy, the U.S. Govern-
ment continues to believe that all
countries—including the United
States—can benefit from the
strengthened international system that
will result from economic growth in the
developing nations and from worldwide



expansion of trade. Certainly the
United States has benefitted substan-
tially from technology imported from
abroad, even as it has been a major
provider of technology to others. And
industries of other nations are tending
to increase investment and production
facilities in the United States.

In terms of expanded trade, it has
been recognized that, of the $120.2
billion of total U.S. exports in 1977,
more than $40 billion (about 35%)
went to developing countries. These
nations constitute a market that is
growing at a rate of more than 20% per
year. More U.S. manufactured goods
were sold to developing nations in
1977 than to Western Europe, Japan,
and the Communist countries com-
bined. Approximately 1,200,000 jobs
in the United States are directly de-
pendent on these exports, and many
more are indirectly affected. U.S. en-
couragement of the success of the de-
velopmental process is, therefore, very
much in U.S. interest.

Scientific and Engineering Organi-
zations. Most prominent of the profes-
sional organizations in the United
States concerned with science is the
National Academy of Sciences. estab-
lished over 100 years ago as a principal
source of objective, nonpolitical, sci-
entific advice to the government. It
also serves as the U.S. link to the In-
ternational Council of Scientific
Unions. Comparable roles are played
by the National Academy of Engineer-
ing and the Institute of Medicine. The
National Research Council is the oper-
ational arm of these organizations.

The more effective application of
science and technology to the problems
of development has been pursued by
the National Academy of Sciences,
with modest government support, since
1958. The National Research Council,
which prepared an extensive study of
world food and nutrition following the
U.N.'s World Food Conference, also
developed u major report in support of
U.S. preparations for the U.N. Confer-
er.ce of Science and Technology for
Devclopment.

The center of the academy’'s efforts
has been the Board on Scicnce and
Technology for International Develop-
ment (BOSTID). Since 1964, in more
than a dozen countries in Asia, Latin
America, and Africa, BOSTID has

been helping developing countries ac-
quire a ‘‘problem-solving capa-
bility **—including the poiicies, in-
stitutions, manpower, and environment
that can help a country identify its own
problems and apply its own scientific
and technical resources. This objective
has been advanced through workshops
and study groups operated jointly with
counterpart institutions.

The Advisory Committee on Tech-
nological Innovation, sponsored by
BOSTID, draws on the services of
U.S. scientists and engineers, as well
as representatives of ueveloping coun-
tries, to identify new and underutilized
technologies applicable to leveloping
country problems. The reports of this
committee include such subjects as new
sources of plant protein, alternative
energy technologies especially suitable
for villages and rural areas,
mechanisms for water management and
conse, vation in arid lands, and remote
sensing.

The National Academy of Engincer-
ing, which is a partner in many of these
activities, also offers assistance to edu-
cational systems and institutions in
various areas of engineering.

The AAAS, founded in 1848, is the
world’s largest federation of scientific
and engineering societies, with some
280 affiliated organizations. The
AAAS is publisher of the magazine
Scien. ¢, a major international source of
information on scientific and techno-
logical developments. Its Western
Hemisphere cooperation project in-
cludes publication of a scientific jour-
nal in three languages. It also sponsors
or arranges for U.S. participation in
many international conferences related
to development and is sujyporting U.S.
preparations for the U.N. conference.
The Consortium of Affiliates for Inter-
national Programs, formed by 78 of the
participating socictics, compiles a
summary of the international activities
of AAAS affiliates which facilitates
access to expertise that can assist de-
velopment.

Other professional societies that
serve as transmitters of science and
technology information and as sources
of advice to developing country profes-
sional groups include the American
Chemical Socicty, the Engincers Joint
Council, the American Physical Soci-
ety, and the Institute of Electrical En-
gineers.



Foundations. A number of U.S.
philanthropic institutions traditionally
have directed part of their activities
toward the problems of developing na-
tions. The two largest foundations—
Rockefeller and Ford—have pioneered
new and cxperimental approaches to
problems in food and nutrition, public
health, family planning. and education.
Both assisted in the establishment of
the agricultural research programs and
centers, discussed elsewhere in this
paper, that developed new high-yicld
grain varieties.

In all there are some 50,000 founda-
tions and charitable trusts in the United
States. Although there is no available
measure of the total assistance in sci-
ence and technology being provided to
developing countries by these organi-

. there are some 50,000
Soundations and charitable trusts
in the United States.

zations, their efforts constitute an ex-
tensive and effective supplement to
governmental and private industry ac-
tivities.

The Ford Foundation devotes about
40% of its income to overseas ac-
tivities. Over a period of 25 years, the
foundation has provided grant; totaling
close to $1 billion to about 100 coun-
tries. The foundation's developing
country programs are concerned with
population planning, food production,
strengthening educational systems, and
improvement of the capacity of local
agencies to plan and execute develop-
mental activities.

The Rockefeller Foundation—
involved in international ac. ities for
more than 60 years—devotes about half
of its total income to overseas pro-
grams in food, population, and health.
The foundation’s **Conquest of
Hunger’* program, which marked the
beginning of the system of interna-
tional agricultural research centers,
seeks to improve food production, nu-
trition, and distribution. In population
the foundation has supported research
in reproductive biology and contracep-
tive development. Health funding has
been concentrated on major diseases in
the developing world.

Service Organizations. Many pri-
vate service organizations in the United
States arrange for advice and assistance
to be made available to developing
countries.

The International Execcutive Service
Corps recruits experienced executives,
usually retired from U.S. business and
industry firms, to serve in developing
countries as volunteer advisers to
locally-owned enterprises that request
managerial or technical assistance.
Since this effort bes,an in 1965, volun-
teer executives have completed more
than 5,000 project assignments in Latin
America, Asia, Africa, and the Middle
East.

Volunteers for International Techni-
cal Assistance (VITA) supports pro-
grams designed to help low-income
people in developing countries to meet
their needs. VITA offers problem-
solving and technology design, project
planning and support, assessments of
nceds, and feasibility studies. Em-
phasis is placed on renewable energy
sources, agriculture, food processing,
water supply, sanitation, housing, con-
struction, and small business develop-
ment and management. Over 4,000
VITA volunteers, represcnting virtu-
ally every technical field, donate their
time and expertise to assist with efforts
related to this goal,

Technoserve promotes self-help en-
terprise in developing nations through
its professional full-time field staffs,
most of whom are citizens of the re-
cipient country. Working directly with
local private enterprises in the indus-
irial and agricultural sectors, and with
local enterprise development institu-
tions, Technoserve helps to identify
and implement managerial and produc-
tion technologies that are consistent
with the resources and capabilities of
low-income groups.

The Overseas Development Council
and the Council on Science and Tech-
nology for Development serve as pri-
vately organized sources of analysis of
problems in the developmental process.
Both contribute to the general under-
standing of issues in this field and to
the formation of government policies.

Colleges and Universities. U.S.
colleges and universities—supported
both with governmental resources and
private funds—have played a crucial
role in the United States in scientific



and technological advances, as well as
in traditional educational functions.
They have also played a significant role
in assisting the efforts of developing
countries to build and strengthen their
own universities, research organiza-
tions, and other scientific and techno-
logical institutions. In addition, they
have provided technical assistance in
many fields and offered education and
training to students from developing
nations.

Many colleges and universities par-
ticipate in collaborative international
research projects and technical assist-
ance programs. In 1976 and 1977, with
funding provided by the Federal Gov-
ernment, more than 1,300 staff mem-
bers of U.S. land-grant colleges and
universities were involved in providing
overseas technical assistance in Africa,
Asia, the Middle East, and Latin
America.

Probably the greatest single impact
that U.S. colleges and universities have
had in enhancing the scientific and
technological capabilities of developing
countries is in education and training.
Since 1949 more than 2 million stu-
dents from developing countries have
studied in U.S. universities, land-grant
colleges, and community colleges. This
total includes large numbers of en-
gineers, agriculturists, scientists,
medical and health experts, and
educators who have returned to posi-
tions on university faculties and in re-
search institutes, government minis-
tries, and public and private enter-
prises. Over 200,000 undergraduates
and graduate students from developing
countries are currently studying in U.S.
colleges and universities.

Many of these individuals are
studying in institutions that have been
created since the late 1940's for the
training of engineering and industrial
technicans with different levels of
skills and knowledge. Associate de-
grees in engineering and industrial
technology are offered by 89 two-year
accredited technical colleges in the
U.S. Community colleges, junior col-
leges, technical institutes, and
secondary-level schools also offer
technical programs. Since many de-
veloping countries have great need for
middle-level engineering and industrial
technicians who car. operate technical
systems now coming into use, some of
these institutions are considering ways
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to pool their resources and make their
capabilities better known to developing
nations.

Specialized and academic training
has beén arranged over the last 30
years for some 200,000 individuals
from developing nations through AID.
This *‘participant training'’ program is
designed to enable individuals to par-
ticipate in specific development ac-
tivities in their own countries. Large
numbers of these individuals have re-
ceived training in such fields as ag-
riculture, health, population, nutrition,
mathematics, computer technology,
engineering, physics, chemistry,
metallurgy, meteorology, geology. and
oceanography.

For example, the U.S. assistance
program in one north African country
includes a training component that cov-
ers petroliym technology. remote
sensing, poliution research, and com-
puter technology. With specific de-
velopment objectives in view, en-
gineers and scientists of this country
are being trained in U.S. educational
institutions to expand oil production,
gather and interpret data on erosion and
natural resources, improve research

Since 1949 more than 2 million
students from developing coun-
tries have studied in U.S. uni-
versities, land-grant colleges,
and community colleges.

capabilities in environmental control,
establish a communications system,
and conduct studies that can make pro-
grams more responsive to the needs of
rural and village populations. Although
this is an exceptionally broad effort, it
illustraies the ways in which training
can directly support development ob-
jectives.

Similar training is accompanied
through AID programs, with costs
r~mbursed by the developing country
sending the students. For example, one
west African country is underwriting
the cost of training 2,000 students in
the United States. At the rejuest of the
government involved, 90% will take
2-year technical training programs and
10% will be in 4-year programs, ap-



proximately half of whom will receive
engineering degrees.

Exchange programs administered by
the U.S. International Communication
Agency provide the basis for a number
of exchanges in the fields of science
and technology. Domestic and foreign
scholars and experts—including those
from developing nations—receive
grants for study, research, teaching,
and observation for both short and long
periods. Also, each year a number of
multiregional projects bring groups of
foreign scholars and experts to the
United States to concentrate for a short
period on core subjects such as envi-
ronment, energy, and management.
Participants in these programs are par-
ticularly urged to establish ties with
U.S. counterparts that will permit them
to continue their exchange of informa-
tion and experience after the visit ends.

Several issues relating to the educa-
tion of students from developing na-
tions in U.S. institutions have been
raised for discussion.

Onc concerns the need to make the
education that foieign students receive
in the United States more dircctly rel-
evant to the conditions and needs of
their countries. Most courses of study
in U.S. institutions are naturally geared
to the needs and interests of U'S. soci-
cty. However, the increasing numbers
of students coming to the United States
has brought about some adjustments.
and more U.S. colleges and univer-
sitics have been urged to develop spe-
cial courses that relate more specif-
ically to the concerns of students from
other nations. This approach appears to
have special feasibility where several
educational institutions in the same
area have a large enough concentration
of students from developing areas to
warrant offering special courses. Some
institutions have taken steps in this di-
rection, but it is generally agreed that
more needs to be done.

There ure. of course, many *‘side
benefits' to «he education of students
from other nations in the United States.
These include opportunities for the
students—many of them future leaders
in their own countries—to become
familiar with the U.S. way of life, its
culture, and its governmental de-
cisionmaking process as well as op-
portunities for U.S. citizens to learn
more from the students about their na-
tions. The result can be continued
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conlacts between influential people in
the U.S. and other nations and, poten-
tially, stronger relationships between
the countries and better international
understanding.

On the other hand. it is argued by
some that, rather than conie to the
United States or another industrialized
country, students from developing na-
tions can obtain more practical benefit
from their education by attending in-
stitutions at home or in other develop-
ing countries where circumstances and
courses of instruction more closely
parallel situations in their own nations.
There is undoubtedly merit in both ar-
guments. and they deserve contirued
attention from those who plan and im-
plement educational programs for stu-
dents from developing nations. whether
as senders or receivers.

A related problem in the educational
field is presented by the so-called brain
drain, the causes of which need to be
studied, discussed. and better under-
stood. While most students educated in
the United States return to their own
countries, significant numbers remain
in the United States or return later.
Most do so under private auspices
rather than on government-sponsored
programs. Because remaining in the
United States often constitutes the loss
of nceded skill to many developing
countries, the problem is serious. Con-
structive ways of responding to the
situation mus* »e found within a
framework which respects the tradi-
tional value of freedom of choice for
the individual,

Development of an efficient and
easily accessible system to help stu-
dents from other nations identify the
U.S. institution that is best suited to
their needs is another objective of
many in tais ficld. There are thousands
of institutions in the United Siates of-
fering education, and it is very difficult
for students to determine the ones that
can both match their academie interests
and provide the environment in which
they can function best. Counseling
services aimed at assisting students
from other nations to make appropriate
choices are supported by the U.S. In-
ternational Communication Agency and
by various private institutions. In addi-
tion, the American Council on Educa-
tion is studying the merits of a central
information and referral system.

Finally, because of the growing



interest in the application of science
and technology to developmental
problems, it has been suggested that
greater research is needed on the effec-
tiveness of existing systems for educa-
tion and training in this field, in both
industrialized and developing nations.
The need for scientists, engineers,
doctors, managers, mid-level techni-
cians, and other qualified personnel is

carried out by a number of U.S. Gov-
ernment agencies.

Since the initiation of foreign aid
programs, total outlays for economic
assistance by the U.S. Government
have been in excess of $100 billion. In
1976, the United States contributed
32% of the official development assist-
ance provided by the Organization for
Economic Cooperation and Develop-

President Kennedy gave U.S. ¢fforts a new thrust and rationale
by creating the Agency for International Development (AID) and
launching the Peace Corps and the Alliance for Progress.

growing and must be met if developing
nations are to achieve the self-reliance
they seek. Proposed for discussion is a
major collaborative research program,
on a broad international scale, that can
examine the existing systems and rec-
ommend improvements that can help
meet the growing needs.

Public Sector

Thirty Years of Development As-
sistance. Since the end of World War
I1, the U.S. Government has made ex-
tensive and concentrated efforts to
share with other nations the benefits of
its experience in applying science and
technology to development.

The Marshall plan, begun in 1947,
was aimed at reconstruction of the in-
dustrialized nations of Western
Europe—-countrics which already had
highly developed science and technol-
ogy infrastructures, access to raw ma-
terials, and enormous consumer needs.
In contrast, the point 4 program, an-
nounced by President Truman in 1949,
was the beginning of a program to
make ‘‘the benefits of our scientific
advances and industrial programs
available for the improvement and
growth of underdeveloped arcas.™

President Kennedy gave U.S. efforts
a new thrust and rationale by creating
the Agency for International Develop-
ment (AID) and launching the Peace
Corps and the Alliance for Progress. In
1978 President Carter took steps to
further improve the cffectiveness of
U1.S. assistance programs and to
strengthen the coordination of the work

ment; for 1979 the Congress has appro-
priated $6.8 billion. And throughout
this period, continuing efforts have
been made to draw upon U.S. scientific
and technological resources as major
components of the program.

While AID has many qualified sci-
entists, engincers, and experts in many
areas on its staff, its role is essentially
that of a broker between the needs of
the developing countries and the
American scientific and technological
community. It does not have a
monopoly on the evolving science and
technology. it is not an owner of pat-
ents and does not conduct industrial or
agricultural rescarch. It must be recog-
nized, however, that the vast majority
of technology that is relevant to de-
velopment needs is nonproprictary.
New techniques of cultivation, the ap-
plication of mass communication to
cducation, health care management,
and a host of other activities are in the
public domain. The government—and
specifically AID—can, therefore, play
a significant role as a facilitator and
enabler of technology transfer for de-
velopment.

Although various policy emphases
have evolved on the basis of program
experience, one continuously stable
element of the U.S. Government's in-
volvement in this field has been the
steady effort to build collaborative re-
lationships with other organizations,
agencies, and countries concerned with
development.

® None of the achievements of this
period could have been accomplished
without the substantial concern and



participation of private-sector
organizations—industries; labor
unions; universities; scientific, en-
gineering, and other research institu-
tions; and nonprofit and voluntary or-
ganizations.

® Many U.S. Government executive
branch departments and agencies have
joined with AID in efforts to share sci-
entific and technological activities with
other nations.

® The concerns of the executive
branch could not have been im-
plemented without the continuing
interest and support of the U.S. Con-
gress. Despite periodic debate over the
size and content of the aid programs,
concerned members of both branches of
the government have supported this
extensive activity.

® As international organizations ex-
tended their interests to economic de-
velopment and as new organizations
were created—to work particularly in
fields that demanded sizable scientific
and technical comporznts—the U.S.
Government has entered into many
collaborative and supportive arrange-
ments with these organizations. (From
1967 to 1977, U.S. contributions to
U.N. programs, international lending
institutions, and other multilateral as-
sistance programs increased tenfold—
from $114 million to over $1.2 billion.
Today 30% of U.S. development as-
sistance is channeled through multilat-
eral programs.)

® In the case of countries which do
not require concessional assistance,
reimbursable technical assistance is
providing a link between U.S. scien-
tific and technological capabilities and
the needs of middle and upper income
developing countries.

Lessons of the Past. The achieve-
ments of U.S. development assistance
need to be put in perspective. The
strong position of the United States in
science and technology during most of
this century—its robust cconomy, sta-
ble political system, and military
strength—could not be viewed as the
mere coincidence of separate attributes
or as the consequence of serendipitous
events. Not surprisingly, science and
technology came to be regarded as the
unifying factors, the lifeblood of
progress. This had a basis both in fact
and in faith,

There was a basis in fact because the
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technological breakthroughs in mass
production, in nuclear encrgy, in space
hardware, in electronics—from the
Model-T automobile to the first
manned landing on the Moon to
miniaturized transistors—were not
limited to spectacular achievemenis in
isolated fields. They tended to spill
over, affecting and revolutionizing
many areas of economic activity.

As accomplishments, they gave birth
to a new faith—or optimism—that with
sufficient capital, political will, and
managerial ingenuity, no problem
would long remain unresolved when
science and technology were put to
work. This optimistic attitude—
discounting the different conditions in
the developing countries—became an
organizing principle for development
assistance in the United States and,
following the Marshall plan's success,
in Western Europe as well.

While this attitude probably influ-
enced the gencration of strong public
support for a U.S. commitment to
foreign aid, it 2iso gave cause for
major disappointments and miscalcula-
tions. Rising expectations soon gave
way to frustrations on the part of aid
providers and to recriminatiors on the
part of the recipients. Development
turned out to be a far more complex,
arduous, and lengthy process than
many enthusiasts of development as-
sistance had ever dreamed. The man-
agement theory which lay behind the
major technological advances—that
heavy concentration of manpower and
resources in a crash effort could pro-
duce specific results in a relatively
short period—simply did not apply to
the development process.

Much has been written and more is
yet to be learned about the significant
incremental advances and the dramatic
success stories that have occurred in
development assistance, but
shortcomings of past efforts cannot be
overlooked. While experience and
hindsight may brand as inappropriate
some of the policies and methods of the
past, they do not necessarily make
them incorrect for periods in which
they were pursued. The substantial
progress made by a number of de-
veloping countries—partially because
of development assistance—-attests to
its enduring qualities.

While most of the lessons learned in
30 years may be applied to all spe-



cialties of development assistance—no
matter which country tried to pursue
them—some lessens are particularly
relevant to the manner in which the
Uniied States attempted to transfer its
own scientific and technological ex-
perience to the developing areas. The
lessons noted below are by no means of
only recent vintage, and much that has
been found in error has been cofrected.
But the learning process continaes.
Still, these lessons are part of the story
of aid, worth sharing if the hazards of
repeating past errors are to be avoided.

Setting Priorities. In retrospect, it is
now a commonplace observation that
there was a critical misjudgment—
though unintended—that the United
States and other industrial countries
could be the role model for the

ing support for technological coopera-
tion among the developing nations
themselves.

Developing Local Expertise. In car-
lier times, technical assistance was
often viewed as the direct application
of expatriate knowledge to local tasks,
with the expertise to be recalled when
the tasks were accomplished. Con-
sequently, the advanced countries, in
their research and development, em-
phasized the problems of the develop-
ing arcas. Programs were mainly con-
cerned with the recruitment, training,
and dispatch of American experts and
on the creation of efficient delivery
systems that could have direct impact
on local problems. The preferred,
though not cxclusive, forms of techni-
cal assistance thus avoided layers and

The management theory which lay behind the major technological
advances—that heavy concentration of manpower and resources in a
crash effort cot.d produce specific results in a relatively short
period—simply did not apply to the development process.

evolvement of science and technology
in the developing countries. In the
early years of foreign aid, it was as-
sumed by the United States and proba-
bly by other industrialized countries as
well that, as the more advanced
partners in scientific and technological
fields, they would have especially rel-
evant insights into the policy
framework for development and the
establishment of priorities.

By this time. the need for developing
countries to establish their own policy
framework and to set their own
priorities has long been recognized.
Such autonomy does not imply that re-
liance on outside suppliers of technol-
ogy would cease; it means rasher that
each developing country would control
the direction, the pace. and the social
effects of technological evolution.
They may need additional information
or capabilities to perform these tasks
effectively, but these are clearly tasks
that developing countries must perform
for themselves. Recognizing that the
American experience with science and
technology is not always applicable
directly to the current problems in the
developing countries, the U.S. Gov-
ernment is beginning to shew increas-
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filters of the institutions and inexperi-
enced technicians in the [developing
countries]. The transfer of knowledge
and expertise per se to local counter-
parts was secondary; it occured only
incidentally.

Over time. however, this preoccupa-
tion with the direct application of
American know-how to local tasks was
replaced by more collaborative re-
lationships. The training of local
counterparts began to occur simultane-
ously with the transfer of problem-
solving techniques. The sharing of the
results of major research programs was
replaced by the cooperation in the re-
search itself.

Building a Scientific and Techno-
logical Infrastructure. Programs to as-
sist the crzation of indigenous scientific
and technological capacities in the de-
veloping countries have been a feature
of foreign aid since its carliest days.
The establishment of institutions dedi-
cated to agricu'tural research and to the
eradication of tropical diseases and as-
sistance to universities in many de-
veloping countries attest to the signifi-
cant progress made in this area. An im-
portant distinction existed, however.
Aid-supported indigenous institutions



of science and technology were not
meant to respond to the imperatives of
scientific knowledge for its own sake
but were supported as accessories to
development programs and projects;
they were task-oriented. Investigation
and siudies were undertaken to resolve
particular problems. As such they con-
tributed to the building of indigenous
capabilities for development but did
not alter their continuing dependence
on the initiatives of scientific centers of
the Northern Hemisphere.

An authentic science and technology
capacity is not autarkic. It remains in-
tertwined with scientific advances

issue must and can be addressed in the
future.

Science and Technology and the
““Trickle Down’’ Strategy. As was the
case with most aspects of development
assistance, the transfer of technology
was part of what later came to be called
the ““trickle down'' strategy. This
strategy assumed—in its simplest
interpretation—that economic growth
by itself would create the necessary
conditions which would incorporate in-
crementally greater and greater num-
bers of people into the mainstream of a
nation’s society and economy. While it
procecded on the assumption that the

Unfortunately, this *‘trickle down’' strategy led, in many de-
veloping countries, to even more dualistic societies, where the
henefits that accrued to one sector did not automatically improve the
conditions of the majority of people or other sectors of the economy.

elsewhere. It must include under-
standing, inventing, selecting. adapt-
ing, using, managing. maintaining. and
marketing its and other’s intellectual
products. The objectives are to permit
people to learn (even if what they learn
is already known). to invent (even if
what they discover already exists), and
to create (even if what they produce is
already available).

The creation of science and technol-
ogy infrastructure is, by definition, a
long process and onc that is not sus-
ceptible to **quick fixes."* AID and its
predecessor agencies were primarily
charged with administering programs
from which immediate benefits and re-
sults were expected. The development
of local, self-generating, and seclf-
reliant scientific and technological
scholarship, or *‘pure research,'” was
not a priority. Projects and programs
could not afford to risk scarce aid re-
sources on more speculative efforts
which might—or might not—have had
direct application to the development
needs of the Third World countries.

This dilemma remains a problem,
dependent on factors other than official
development assistance. The Founda-
tion for International Technological
Cooperation proposed by President
Carter in March 1978 is. however, a
direct recognition of the need that this
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ultimate objective is people. it focused
on those sectors of society that were
economically more animated and en-
treprencurial and on those sectors of
the economy that were susceptible to
rapid growth rates and immediate re-
turns.

The same process applied to science
and technology. Thus, to the extent
that the indigenous science and tech-
nology infrastructure was assisted, the
principal conveyances were institutions
of higher learning. university students
trained at home and abroad. and, in
gencral, the elites who were better pre-
pared to absorb foreign scientific and
technological imports.

Unfortunately. this *‘trickle down"
strategy led. in many developing coun-
tries, to even more dualistic societies,
where the benefits that accrued to one
sector did not automatically improve
the conditions of the majority of people
or other sectors of the economy. It
could even be said that science and
technology contributed to social and
cconomic divisions within society,
exacerbated the problem of the **brain
drain,”" and often led to the uncritical
acceptance of foreign norms that ac-
companied technology transfer.

The recognition of these problems
has not led to the rejection of the ob-
jective of economic growth, which re-



mains at the heart of the development
process. But the ‘‘trickle down"’
strategy is now dead. Instead, there has
been increasing insistence in foreign
aid programs on broader participation
of people in the development process.

Avoiding the Negative Impact of
Tecknology. It has been long recog-
nized that the introduction of new
technologies—imported or domestic—
can create sharp discontinuities with
harmful side effects on a country’s
culture, social dynamics, and political
institutions and can have a dislocating
impact on the existing economic en-
dowment factors.

It is highly speculative to trace these
unwanted and unintended cffects to a
particular technology or to the role of
development assistance. Other factors
could be equally blamed. Nevertheless,
in some cases there is a need to be less
uncritical and more objective. The
‘*green revolution,' for example,
much as it has helped to increase global
food production, was not without a stiff
price tag for many rural communities
where the necessary infrastructure was
nonexistent. New high-yicld grains
could be uscd effectively by some
farmers, but others could not afford
them.

Nowhere is this phenomenon of dou-
ble effect more pronounced than on the
status of women in the less developed
countries. In fact, the role of women in
development has too often been ig-
nored. Women in less developed coun-
tries have done the bulk of the farming
and also handled the spinning and
weaving, drawing of water, market
gardening, and food processing. The
ways in which new methods and tech-
nologies are introduced has tended to
undermine these traditional roles and to
restrict the economic independence of
women. As development in the Third
World has proceeded. women almost
universally have lost ground—they are
denied advanced training, lack access
to credit and money, and are cut off
from required technical skills. What is
nceded are science and technology
policies that actively and equally in-
volve and benefit women and open op-
portunitics for [them] to become part of
the modern economic system.

In these, as in a number of other
cases. analysis which contrasts the
negative impact of technology transfer
with its beneficial effects may or may
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not balance out in favor of the latter. It
is certainly true that some technologies
require less labor than others. There
are trade-offs between values and
necessities. What one day appears to be
a technological solution may give rise
to new generations of problems.
Nevertheless, while there is now a con-
scious effort to avoid these negative
cffects, it must be acknowledged that,
given the need and demand for the
transfer of more advanced technol-
ogies, such harmful consequences are
not always avoidable.

Technology. after all, does not exist
in a vacuum. Changing technologies
imply changing institutions, policies,
and societal values—in the advanced as
well as in the developing countries. But
the alternative to implied risks—and
making corrections along the way—is
the unacceptable option of no action at
all.

Principal Approaches to the Trans-
fer of Science and Technology. There
is no ficld of endeavor in development
and development assistance that does
not, in some form and to some extent,
involve technical skills, scientific
knowledge, or technological hardware.
Thirty ycars of development assistance

What one day appears to be a
technological solution may give
rise to a new generation of
problems.

has proven that even the most direct
transfer of technologies is essentially
an adaptation process that requires the
existence of expertise—not only on the
part of the donor but on the part of the
recipient as well. Local adaptation of
foreign expertise, the operation of im-
ported cquipment, or the effective use
of technical assistance all require a
high degree of collaboration [among]
people of different cultures, experi-
ences, and needs. Educational and
training activities in many fields are,
therefore. fundamental to the process
of transferring and adapting technol-
ogies.

Science and technology have never
been a separate domain in development
assistance, with clear lines of demar-
cation from all the other activities.



Rather, they have always been an im-
plicit, integral part of various specific
programs or projects, whether they
dealt with satellite communications or
with the teaching of home cconomics.
Three basic approaches can be iden-
tified as characteristic of the programs
that the U.S. Government—particularly
AID and its predecessor agencies—
have pursued in applying science and
technology to development. Although
these approaches have been pursucd
simultaneously, there have been vary-
ing degrees of emphasis on cach, and
cach of them is interdependent with the
others. These threc approaches are:

® The building of indigenous infra-
structures, national as well as
international—institutions, organiza-
tions, and trained personnel—with the
capacity to carry out effective de-
velopment work and continue it after
the termination of outside assistance;

® The direct transfer of capital
goods, products and operational sys-
tems through concessional sales and
grants for the purchase of equipment
and services for the purpose of
stimulating indigenous productive
capabilities; and

® The provision of technical person-
nel and scientific knowledge to address
development needs of specific nations,
including direct use of expertise as well
as support for research.

Building the Institutional Infra-
Structure. Most development programs
can only be effective in the long run if
they are supported by a wide range of
indigenous rescarch institutions and a
cadre of trained manpower.
Institution-building, with significant
exceptions, has been a relatively lower
priority effort of foreign aid. Nonethe-
less, U.S. activities have contributed in
a major way to the establishment or
strengthening of colleges and univer-
sities in several countrics, industrial re-
search and planning institutes, and
major research facilities in other ficlds.

As discussed in a previous part of
this paper. activities initially funded by
U.S. private foundations led to the so-
called green revolution, in particular to
research breakthroughs at the Interna-
tional Maize and Wheat Improvement
Center in El Batan, Mexico, and the
International Rice Research Institute in
Los Banos, Philippines.

Nine additional institutions are
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making similar contributions on food
research: the International Center for
Tropical Agriculture (Palmira, Colom-
bia); the International Institute of
Tropical Agriculture (Ibadan, Nigeria);
the International Potato Center (Lima,
Peru); the International Crops Research
Institute for Semi-Arid Tropics
(Hyderabad, India); the International
Laboratory for Research on Animal
Diseases (Nairobi, Kenya); the Inter-
national Livestock Center for Africa
(Addis Ababa, Ethiopia); the Interna-
tional Center for Agricultural Research
in Dry Areas (Cairo, Egypt); the West
Africa Rice Development Association
(Monrovia, Liberia); and the Interna-
tional Board for Plant Genetic Re-
sources (Rome, Italy).

The work of these centers is cur-
rently supported by a group of donors
formed in 1971—the Consultative
Group on Intcrnational Agricultural
Research (CGIAR). CGIAR involves
some 30 donors and is under the aus-
pices of the World Bank and the Food
and Agriculture Organization. About
onc-fourth of the support is provided
by the United States,

While receiving the advice of a tech-
nical advisory committee, the centers
have a high degree of scientific inde-
pendence and of dedication to achiev-
ing development results. They are
linked to cach other, to developed
country laboratories, and to institutions
in the developing countries that partici-
pate in the research and adapt the re-
sults to their local reauirements.

Training programs tor staff who will
implement developmental projects are
also an essential part of building local
infrastructure. Each year AID supports
8,500 nationals of developing countries
in training programs in a variety of
fields in the United States and
clsewhere. And local training opportu-
nities are being made available through
AID and other sources for young sci-
entists, engincers, and managers in a
number of technological fields in many
countries.

Capital Goods Transfers. The direct
transfer of capital goods, including
technologies embodied in finished
products, has been a function of the
lerge economic transfusions that
characterized the carly years of U.S.
development assistance.” Concessional
loans or grants for dams, airports,
railroads, highways, machinery, and



cquipment have contributed to the cre-
ation of needed infrastructure for eco-
nomic growth,

A distinguishing characteristic of
technology transfer via capital goods is
that it represents a use of imported
products rather than indigenously
created or produced technologies.
Their transfer should not be consid-
ered, however, as separate from the
overall transfer of technology since
their use, operation, and maintenance
require the indigenous acquisition of
skills—engineering as well as manage-
rial.

Capital goods transfers are not meant
as a substitute for private foreign in-
vestment or to compete with multilat-
eral development banks. In the long

Technical assistance includes
support of activities to help
small-scale farmers adapt tech-
nology to local conditions. .

run, such technology resource transfers
are more directly affected by the trade,
investment tariff, and tax policies of
the industrialized countries as well as
of developing countries. Currently,
capital resource transfers, given the
relatively scarce resources that official
development assistance commands, are
concentrated more on types that di-
rectly and immediately enhance the
capacity of the developing countries to
address basic human needs concerns.

Technical Assistance and Coopera-
tion. There is no area of science and
technology transfer where technical
cooperation does not play a critical
role.

Traditionally, as described earlier,
technical assistance was the local ap-
plication of expatriate knowledge to
indigenous problems. Experie-ce,
however, has transformed technical as-
sistance into technical cooperation—
from a simple task-orientation to
problem-solving, from the application
of expatriate expertise to a shared
learning process involving the benefi-
ciaries themselves. Now it seeks to
identify existing, unused, or under-
utilized technologies, both of indigen-
ous and foreign origin, with a potential
for application to developing nations
and transform them where appropriate.
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It fosters research into development of
new technologies. It offers developing
countries specialized knowledge of
concepts, methodology, and adapta-
tion.

While it continues to provide techni-
cal expertise in many priority fields,
the character of technical assistance has
undergone major modifications. First,
the foreign expert's role is no longer
dominant. Second, there is a decreased
dependency on the industrialized
countries, as technological cooperation
among developing countries is a
growing phenomenon. Third, technical
cooperation is becoming increasingly
complementary to the building of an
indigenous science and technology
infrastructure. And fourth, technical
cooperation augments the capacity of
the developing countries to meet not
only the problems they confront but
global problems that confront all na-
tions.

The methods of technical assistance
and cooperation fall into a variety of
categories.

The use of American experts—both
in advisory and operational roles
—continues as a significant device.
Personnel hired by AID to provide
these services are supplemented by the
activities of a number of private or-
ganizations under AID contracts.

® The development of low-cost de-
livery systems to provide health, nutri-
tion, and family planning services in-
volves assistance at local levels. In
1978, the United States supported proj-
ects in 31 countries aimed at providing
integrated health services to 186 mil-
lion poor people.

® Technical assistance includes sup-
port of activities to help small-scale
farmers adapt technology to local con-
ditions, construct small irrigation sys-
tems and storage facilities, and utilize
the recently developed high-yield
grains.

® Drawing on its own experience in
aiding the growth of small industries in
rural areas, the United States is pro-
viding assistance in the promotion of
small-scale industries in rural farm
areas in 11 developing countries.

® In response to congressional di-
rectives, AID is sponsoring a private,
nonprofit organization—Appropriate
Technology International—to identify
and assist in introducing technologies



most suitable to meeting various nceds
of developing countries.

Direct application of technologies
already in existence is the most im-
mediate forn of :ransferring the bene-
fits of scientizic and technological de-
velopment.

® The use of radio. television, and
other educational technologies for in-
structional purposes hes been employed
by AID in assisting dev.loping coun-
tries for over a decade. Classroom
radio is a growing method of increasing
access and improving quality at low
cost. Experimental use of communica-
tioas satellites for educational purposes
wis illustrated in a program conducted
by the U.S. National Aeronautics and
Space Administration and India.

@ New AID ':gislation authorizes as-
sistance to ~eveloping countrics to
strengthen their capacity to manage
their environment and natural re-
sources. More than 50 programs are
being assessed for possible implemen-
tation. Technicel assistance is already
provided in interpreting and analyzing
data acquired by Landsat satellites con-
cerning the Earth's environment and
resources.

® Tools of remote scnsing are being
applied in many developing countries
10 establish census boundaries. to
monitor grain production, to locate
potential mineral deposits, and to pre-
dict water runoff in mountain ranges.

The training of experts in the recip-
ient country is a significant aspect ..
insuring understanding of scientific and
technological developments.

® The U.S. National Burcau of
Standzrds, through a variety of tech-
niques including workshops and semi-
nars, in cooperation with AID, has as-
sisted officials from over 40 develop-
ing countries in improving standards
and measurement services.

® Eventually a total of 6.5 million
people are expected to be reached
through a project operated by the
American Home Economics Associa-
tion with AID support. The project,
which involves local and regional
workshops for heads of familics in 28
nations, provides family planning in-
formation, education, and services.

® Direct training of local farmers
provides the benefits of scientific ad-
vances in food production. An AID
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project begun in an African country in
1976 will provide skills and training to
some 14,000 farmers. The project will
operate through the Central Coopera-
tive Union, which will be able to
reenfor~= and extend the training.

Support of research in a variety of
fields—whether conducted in the
United States, in intended recipient
countries, or in international research
centers—serves to apply scientific and
technical skills directly to developing
nation problems.

® AID has programmed »er $16
million to support the new International
Fertilizer Development Center in Mus-
cle Shoals, Alabama, which has begun
a major cffort to discover new fertiliz-
ers and fertilizing methiods for use in
tropical developing nations.

® Similarly, AID supports Univer-
sity of Nebraska rescarch into the
genetic upgrading of wheat, Purdue
University experiments in genetic im-
provement of sorghum, Cornell Uni-
versity research into soy-based sup-
plements, and University of Georgia
experiments in increcsing the nutritive
value of tropical root crops such as cas-
save, yams, and taro.

® The Caribbean Agriculture Re-
search and Development Institute is
being assisted in an investigation of the
problems of small-scale farmers in the
eastern Caribbean.

® A program of the Denver Research
Institute has helped industrial research
organizations in 30 developing coun-
trics improve their rescarch on organi-
zation, management, marketing, and
various technologies.

® The United States has made a 5-
year commitment to provide support to
the World Health Organization's spe-
cial program for research and training
in tropical discase. Sunport is also
being provided for research on a heat-
stable vaccine for measles, a malaria
vaccine, and a drug for use against
schistosomiasis.

Such activities as the foregoing il-
lustrate only a small part of overall
U.S. technical assistance and coopera-
tive activitics. To insurc that such as-
sistance is available to the largest
number of countries possible, AID ar-
ranges reimbursable technical assist-
ance to natiors which can afford to
cover the costs. The greatest demand



has been in the areas of public works
and transportation, cominunications,
housing, public administration, ag-
riculiure, health, manpower training,
and mineral aud water resources de-
velopment. In 1977, 16 U.S. Govern-
ment Departments and agencies were
participating in providing such assist-
ance to some 40 developing countries.

New Directions and Future
Trends. During the past 30 years,
varying shifts have been made in the
areas of emphasis and in the policies
governing official development assist-
ance. The notion of what constitutes
development has also moved with the
times. Development, as measured by
economic growth alone, has given way

basic human needs encompasses such
tangible and intangible minimum living
standard targets as adequate suste-
nance, sanitation, health, clothing,
shelter, and education for all human
beings. Therefore, it stresses equity

® As a strategy, the satisfaction -f
basic human needs stimulates and di-
rects overall production to meet these
needs and serves to increase the pro-
ductive capacity and income of the
poor. Therefore, it emphasizes growth.

During the past several years, the
United States has made major strides in
focusing its assistance more sharply on
the neediest sectors of the population,
emphasizing increased food produc-
tion; greater productivity of small

The greatest demand has been in the areas of public works and
transportation, communications, housing, public administration,
agriculture, health, manpower training, and mineral and water re-

sources development.

to fundamental questions about the
quality of life. Any changes in foreign
aid—in its strategies and concepts—
require a constant search to make it
more effective and its impact more di-
rectly beneficial. There has never been
a change in the fundamental commit-
ment of the American people to aid
those in need.

The challenge of development assist-
ance remains essentially the same—that
of insuring that its resources reach the
people who are most in need of help.
This goes far beyond the mere provi-
sion of commodities or food or health
services. It goes to programs of lasting
impact, of making even the ncediest
people self-reliant and full-fledged
participants in the economy and soci-
ety, people who can in time become
more productive and meet their basic
human needs without continuing de-
pendence on beneficial assistance.

The new directions in development
assistance that now urge greater sup-
port for meeting bacic human needs are
novel not because they rededicate aid
policies to serving people in need but
because they establish explicit links
between this objective and develop-
ment strategies for achieving it.

® As an objective, the satisfaction of
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farmers; expanding industries that
create jobs; and basic programs in nu-
trition, education, health care, and
family planning.

Today almost 80% of U.S. develop-
ment assistance goes to countries where
annual per capita income is less than
$300. Most of the science and technol-
ogy programs that AID sponsors cater,
therefore, to their needs. The critical
challenge—facing both the leaders of
developing countries and the aid pro-
grams of the industrialized
countries—is the search for a strategy
to give the masses of people greater ac-
cess to echnologies and to make them
more familiar with, and receptive to,
technologies that can best assist them
in meeting their basic needs.

The first task is to make technolog-
ical advances more affordable to those
who most need them. For example,
some research advances of recent
years—as with the new grain strains
and pesticides—have tended to be more
accessible to relatively more affluent
farmers than poor farmers. If scientists
prove able to produce nitrogen-fixing
grain strains and pest-resistant strains,
the poor as well as more affluent farm-
ers would benefit.

The second task has been to find
more and better ways to bring scien-



tific, technical, and -.!acational re-
sources to bear on buildia~ institutional
capacity in developing cuuntries and
sharing with them the task of solving
critical development problems. This is
obviously more difficult than simply
sharing what i< known; it calls for a
change in style from the didactic to the
experimenial to self-reliant learning.
This goes beyond applying science 2nd
technology to meet the b:sic nceds of
the developing countries. ‘This calls for
a strategy that enhances the ability of

The mounting pressurcs of
population, environmental de-
terioration, and resource deple-
tion cannot be seriously ad-
dressed without major advances
in science and technology.

the poor to create and use science and
technology to meet their basic human
needs.

The third task, therefore, the
building of institutions capable of
broad problem-solving efforts, original
research, and investigation in the de-
veloping countries. The current em-
phasis on the rural poor does not pre-
clude application of what is discov-
ered, invented, or adapted to other
areas of development. Without indig-
r10uUs capacity to analyze problems,
¢ “r solutions, create and use technol-
o, ~d organize and manage produc-
tive cities, basic human needs will
never be adequately addressed. Nor can
rural development be achieved without
attenticr to industrializacion and to the
meanting urban problems.

A fourth task is to apply science and
technology to global issues. The
mounting pressures of population, en-
vironmental deterioration, and resource
depletion cannot be seriously addressed
without major advances in science and
technology.

The fifth and final task is the selec-
tion of the ‘‘right’’ technology. The
expression ‘‘appropriate technology”’
is often used to mean ‘‘intermediate’’
technology, one between the primitive
and sophisticated technologies. Appro-
priate technology is, indeed, often an
intermediate technology—but not al-
ways. The science and technology re-

e
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quirements of basic human need- are
similar but not synonymous wiih in-
termediate technology. Whether a spe-
cific technology is the *‘right”’ ty,. of
technology depends on site-sper .fic
considerations, including the ava‘iabil-
ity of technical and ranagerial skills,
labor, and capital resources. Depend-
ing on the problem and available re-
sources, the choice of technology may
be labor-intensive or capital-intensive.
In many developing country environ-
ments, the resource endowment will
dictate small-scale, centralized enter-
prise. At the same time, the production
of petrochemicals, steel, and other
goods where the economies of scale are
extremely important may require highly
capital-intensive, centralized produc-
tior facilities.

In sum, appropriate technology en-
ables developing countries to provide
goonds and services for their people in a
manner which is compatible with their
economic and social conditions. They
relate to national employment, output,
and equity objectives as well as global
goals in these and such other areas as
environment and population. Basic to
the concept of appropriate technology
is choice. Too often feasible technol-
ogies that could better achieve objec-
tives have been ignored or dismissed.
An open and flexible attitude is the key
to sclection of technologies that wiil
best achieve the objectives we all seek.

*‘Appropriateness’’ refers primarily
to the criteria of instrumentalities—to
tools, ~quipments, procedures, skills,
and capacities. But 1t does not address
the principal development condition.
After all, every technology is appro-
priate for reaching some objectives.
Basic human needs also deal with the
purposes to which technology is
applied. These purposes in turn qualify
what is ‘‘right'’ or ‘‘appropriate”* and,
in the final analysis, determine the
choice among technologies.  °

INTERNATIONAL
INSTITUTIONAL
ARRANGEMENTS

U.S. experience indicates that
policies and programs to enhance the
contributions of science and technology
to development should include a wide
range of decisions and actions carried
out through diverse governmental, in-



tergovernmental, and private institu-
tions. The same conclusion is
suggested by the diversity of the pres-
ent and potential needs and capabilities
of the developing countries themselves.

Efforts to strengthen institutional
arrangements should, therefore, take
into account such possibilities as those
discussed below. These include basic
approaches, regional arrangements,
and the role of the United Nations and
its family of agencies.

Basic Approaches

Several basic approaches of poten-
tially widespread utility would
strengthen existing international in-
stitutional arrangements.

The central need internationally is
for *‘horizontal’' networks and links
among many institutions, whether gov-
ernmental or private, working in the
same or related problem areas. Such
networks would involve a diversity of
institutions in industrialized and de-
veloping countries as well as interna-
tional institutions. There is no evident
need for new ‘‘hierarchical'’ interna-
tional structures.

*‘Institutional arrangements'’ shouid
be viewed broadly -s embracing not
only *‘organizations’’ in the traditional
sease and formally established relation-
ships but also informal working re-
lationships among governmental and
private organizations. Such relation-

skills. The United States, therefore,
supports the general recommendations
and the programs for action of the re-
cently concluded U.N. Conference on
Technical Cooperation Among De-
veloping Countries.

Perhaps the most basic institutional
implication of efforts to enhance the
contributions of science and technology
to development is that their success
will depend on :“. systematic
strengthening of the scientific and
technological capabilities of the de-
veloping countries. The U.S. Govern-
ment assumes that there will be broad
agreement that a major objective of
UNCSTD will be to achieve an inter-
national commitment to cooperation in
further strengthening the indigenous
scientific and technological
capabilities, including institutional
capabilities, of the developing coun-
tries. The U.S. Government believes
there is no need for a separate new in-
stitution at the global level to deal with
this matter. However, as discussed
below, improvement can be made in
the framework of present U.N. organi-
zational arrangements.

The needs of developing countries
are so significant and so diverse that
governments and private institutions
should be prepared to cooperate in in-
novative arrangements and procedures
on a consciously experimental, trial-
and-error basis—recognizing that
mutual respect and confidence fre-

The central need internationally is for **horizontal’’ networks and
links an.ong many institutions, whether governmental or private,
working in the same or related problem areas.

ships could be advanced through a va-
riety of mears—study groups, semi-
nars, conferences, improved informa-
tion exchange including exchange of
the findings of specific research proj-
ects conducted separately but directed
toward the same or related problems,
collaborative research efforts, and
other problem-solving approaches fre-
quently arranged on an ad hoc basis.
Increased effectiveness of efforts to
apply science and technology to de-
velopment will also depend on in-
creasing cooperation among the de-
veloping ccuntries themselves, to share
their own experience, knowledge. and

29

quently make more important contribu-
tions to successful cooperation than the
establishinent of formalized arrange-
ments.

Regional Arrangements

The employment of science and
technology in support of development
has strong implications for regional as
well as more broadly international ar-
rangements. The role of regional in-
stitutions in science and technology,
including the U.N. regional economic
commissions, warrants a systematic



and detailed study of options and con-
straints.

Because of the significant differ-
ences between the needs and resources
of the several developing regions and
of various countries within each of
these regions, and because of the dif-
ferent scientific and technological
problems that need to be addressed,
there are few, if any, institutional
‘‘models’’ valid for all regional needs
and purposes.

Evolving organizations will need to
be highly pluralistic in their approaches
in order to meet the varying and
changing needs that will confront them.

It may be possible to establish a
number of international and consulta-

various activities within the U.N, sys-
tem (training scientists, engineers, and
managers; introducing advanced tech-
niques; and providing other assistance)
contribute to the development process
through enhancing the scientific and
technological awareness and under-
standing of developing countries as
well as their indigenous capabilities.

In several U.N. organizations, sci-
ence and technology constitute major,
identifiable elements of their programs.
In others. science and technology are
significant elements of their programs
but are not scparately identifiable.

The United Nations and various spe-
cialized agencies also sponsor training
for holders of fellowships. The United

There are many who support President Carter's proposals on the
“Reform and Restructuring of the U.N. System,”’ particularly U.S.
suggestions for achieving greater efficiency within the United Na-

tions.

tive arrangements, involving both pri-
vate and governmental expertise from a
number of countries and designed to
address specific critical problems; also
to secure the needed level of financial
support through arrangements similar
to those which have worked well in the
case of the Consultative Group in In-
ternational Agricultural Research. Such
arrangements would not necessarily in-
volve new research centers bu: could
include a variety of approaches. The
basic principle involved is to encourage
and provide financial support for co-
operative problem-solving efforts while
maintaining the freedom of scientific
and technological inquiry needed to
elicit the best efforts of researchers.

The United Nations System

At the present time there is within
the U.N. system no widely accepted
definition of what constitutes a *‘scien-
tific and technological activity®' for
development (in this respect the situa-
tions in the United Nations and the
U.S. Government are quite similar).

Practically all science and technol-
ogy activities are carried out in the
specialized agencies and other U.N,
organizations in accordance with their
specific mandates. In general, many of
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States cooperates in arranging training
for some 300 U.N. fellows each year
and in placing fellows sponsored by
various specialized agencies.

Despite the difficulties of making a
detailed quantitative assessment of
‘‘science and technology'' activities
throughout the U.N. system, efforts
have been made to assess the extent of
these activities. For example, a report
of the U.N. Administrative Commit-
tee on Coordination estimated that in
1977 nearly $65 million was devoted to
scientific and technological activities
related to the mandates of specific
U.N. agencies. (On balance, this esti-
mate appears very low and seems to
reflect an exceedingly narrow defini-
tion of the scientific and technological
activities of a number of U.N. agen-
cies.)

There are many who support Presi-
dent Carter’s proposals on the **Reform
and Restructuring of the U.N. Sys.
tem, "’ particularly U.S. suggestions for
achieving greater efficiency within the
United Nations. These suggestions look
toward more effective managerial con-
trol and accountability so that the
United Nations can become more re-
sponsive to the needs of individual
countries and the requirements of ad-
dressing compelling global problems.



Strengthening the effectiveness of
science and technology activities
throughout the U.N. system calls for at
least four points of emphasis.

® Regarding overall management,
the U.S. Government believes it would
be desirable to assign responsibility to
some institution within the present
U.N. system to serve as a focal point
for science and technology having a
measure of authority for proposing ac-
tions, monitoring programs, and serv-
ing as liaison with the international sci-
entific community. In this connection,
the United States has already called
¢'tention to the need for expanded
coordination of the technical assistance
activities of the U.N. Development
Program and other U.N. agencies.

® More comprehensive data must be
collected on the many components of
the U.N. system that depend most
heuvily on science and technology for
their work. Preparations for UNCSTD
have revealed such serious deficiencies
in this respect, for example, that even
the most clementary kind of program
budgeting simply cannot be done for
research and development in the U.N.
system.

® The most senior officials at U.N.
headquarters and at the major agencies
inust have available sound and inde-
pendent advice about the technical
quality of and new technical opportu-
nities for major U.N. programs.
Strengthening both staff functions and
advisory support in science and tech-
nology should be considered.

® Programs at the most decentralized
levels—at the country level and the
village level—must receive adequate
technical atiention. Thus, even as the
scientific and technological functions
of management at higher levels are
being strengthened along the lines
mentioned above, it will be important
to focus on how adequate scientific and
technological advice can support on-
going programs in the field.

In summary, the U.N. system as a
whole must be made to work more ef-
fectively with a stronger *‘strategic’’
sense of science and technology at the
top of the system, along with greater
technical talent applied in the field.
Intermediate levels of organizational
coordination should, in principle, be
much more efficient within such a
framework.
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In addition to the foregoing, in the
U.S. view, the participants in
UNCSTD might well agree on a limited
and carefully selected set of specific
high priority development problems for
pilot activities in international techno-
logical collaboration.

Assignment of responsibility for sron-
soring such activities might include
existing international financial institu-
tions, the regional development lending
banks, and the specialized agencies and
possibly some advanced technical or-
ganizations. But these, in turn, should
be urged to search for innovative ways
to bring scientific and technological
knowledge and know-how to bear more
directly on the solution of specific
problems of human and resources de-
velopment in their areas of specializa-
tion. And any such pilot activities
should be reviewed and assessed as a
program of experimentation and learn-
ing.

FUTURE COCTRSES OF ACTION

It is not enougl to define desirable
futures and expect that science and
techinology will work their way in the
desired directions. That technology is
not intrinsically beneficial is attested to
by the dangers of nuclear war, the pro-
liferation of conventional arms, the de-
pletion of criticial resources, and en-
vironmental pollution.

Man’s Promethean powers are a
mixed blessing. Future progress in
technology will not necessarily or au-
tomatically resolve all the problems
that past advances of technology have
bestowed upon the present. The con-
tinuing evolution of technology does
not accommodate a moratorium that
gives us time to create preconditions in
which technology can only act in ben-
eficial ways. The major challenge,
therefore, is whether we allow technol-
ogy to set its own pace and direction or
control it ourselves.

That science and technology should
serve human ends, assist in the elimi-
nation of the worst aspects of poverty,
stimulate self-sustaining economic
growth, and be harnessed to confront
global challenges are goals in which all
nations—irrespective of ideology and
economic status—have a stake.

It is imperative that we view this
conference from the outset as a major



collaborative effort for common ends.
As previous U.N. conferences have
proven-—on the environment, popula-
tion, women, and a host of other
issues—all nations have everything to
gain, and none has anything to lose.
While this conference will concen-
trate on the application of science and
technology for development, with the
primary focus on enhancing the less
developed countries’ capacity to create
and adapt technologies, the indus-
trialized countries—including the
United States—also have a major stake
in its eventual outcome. They recog-
nize that the ways in _which the de-
veloping countries improve their tech-
nological conditions are vital to the
economy. to their quality of life, and to
the very survival of the industrialized
world. Global issues that are directly
related to the diffusion and beneficial

developing countries’ capacity to un-
dei :tand, adapt, create, use, manage,
maintain, and market their own tech-
nologies. Approaches to increase
self-reliance in science and technology
constitute an important long-range step
to reduce the technological gap be-
tween the developing and industrialized
countries and to permit the developing
countries to contribute their talents to
global prosperity.

Fairness, need, and action in the
global transfer of science and technol-
ogy suggest certain norms worth con-
sidering.

First, the transfer must be a cooper-
ative and joint effort of governments
and the private sector in which de-
velopment priorities of the recipient
countries are respected and in which
private industries and organizations
enjoy due protection and due returns on

Research and development that are locally based and oriented to-
ward indigenous resources, needs, and demands contribute not only
10 the growth of self-reliant capacities but to a widening of markets
and technological innovations as well.

utilization of science and
technology—such as pollution, en-
vironmental protection, natural re-
sources, food production, narcotics,
discase control, fertility rates, the man-
agement of the ocean and deep sca-
beds, nuclear power sources, satellite
communication—all directly affect the
United States as well as the other ad-
vanced countries.

Therefore, it is in the interest of both
the developed and the developing
countries to initiate policies and im-
plement practices that emphasize fair-
ness among global partners, acknowl-
edge need, and reward positive action
that alleviates that need. The world
cannot be divided into producers and
creators, on the one hand, and pur-
chasers and consumers of technology,
on the other hand, without continuing
the prespect of confrontation.

The transfer of technology for de-
velopment is, therefore, more than the
transfer of commodities or of technol-
ogies embodied in products. It is, first
of all, a transfer of the processes of
science and technology to enhance the
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their investment and inventiveness.

Second, in order to have an effective
transfer, the information base in the
developing countries must be
broadened to permit ti. m to select
what they need from the international
supermarket of technology, to reject
what they do not need, to choose
among competitive offerings, and to
acquire what is most appropriate and
cconomical to their development needs.

Third, the transfer must include an
increasing shift in research and de-
velopmer ‘o the developing countries.
Research und development that are lo-
cally based and oriented toward indig-
enous resources, needs, and demands
contribute not only to the growth of
self-reliant capacities but to a widening
of markets and technological innova-
tions as well.

Fourth, the transfer of technology
must occur hot only between the North
and the South but among the develop-
ing countries themselves. The 1978
U.N. Conference on Technical Cooper-
ation Among Developing Countries
was a promising indicator that de-



veloping countries can also serve as
significant exporters of technological
know-how and that the industrialized
countries need not be the sole and in-
dispensable clearinghouse for the
global flow and circulation of technol-
ogy.

With these gencral norms in
perspective, three major future courses
of action need to be explored. In de-
veloping its own recommendations, the
U.S. Government is reviewing the need
t0:

® Assist in strengthening indigenous
capabilities of developing countrics;

® [mprove arrangements within the
United States in order to draw more
effectively on science and technology
in meeting needs of developing coun-
tries; and

© Enhance collaborative efforts
among nations.

Strengthening Developing
Country Capabilities

One of the principal issues this con-
ference may consider is that of
strengthening the indigenous scientific
and technological capabilities of de-
veloping countries. This should entail:

® Strengthening the capabilities of
developing countries for assessing,
selecting, inventing, adapting, and dis-
seminating technologies tailored to
their specific goals and situations;

® Improving their ability to make the
best use of presently available scien-
tific knowledge and technological
know-how; and

® Establishing a stronger base from
which developing countries can in-
creasingly make their own contribu-
tions to the world’s scientific knowl-
edge and technological capabilities.

There are several areas in which in-
tensified cfforts can be expected. Sup-
port for educational institutions and
programs suggest themselves as logical
measures. This might include expanded
programs for undergraduate and
graduate study in fields of physical and
social sciences, as well as engineering,
medicine, health, and management. It
would also involve training in voca-
tional skills for workers and para-
professional training in medicine, en-
gineering, and a host of other fields.

In order to respond to local needs—
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primarily but not exclusively in the
fields of agriculture, heaith, and
energy—research and extension service
organizations could be expanded in
order to make the best use of local ma-
terials, adapt effectively the imported
technologies, and develop indigenous
patterns of innovation.

Much can be accomplished by en-
hancing the technological and manage-
rial qualifications of developing coun-
try personnel engaged in the various
transactions of technology transfer,
This implies improved negotiating
skills on the part of the developing
countries and reliable information on
sources, availability, and cost of tech-
nologies so that they may reach equita-
ble bargains with multinational corpo-
rations. It also includes the
strengthening of indigenous capabilities
in the area of licensing to facilitate the
reception of technologies and to en-
courage inventiveness and innovation.
Along these lines, the development of
standards is also essential to assure
competitiveness in local and interna-
tional markets.

Improving U.S. Institutional
Arrangements

The pluralistic nature of American
society makes the support of Congress
and the private sector essential in im-
proving U.S. policies and programs to
promote the application of science and
technoiogy for development. As de-
scribed in earlier sections, the U.S.
Government has no monopoly over sci-
entific and technological affairs,
though it supports and, in some areas,
regulates them. The Agency for Inter-
national Development, in cooperation
with a number of Federal agencies,
continues to be a major resource trans-
ferer to the less developed countries
and a broker between the American
scientific community and the techno-
logical needs in the developing areas.
Most of the science and technology
transfer and the development of in-
digenous capacities will, however, be
decisively influenced by the active
cooperation of the private sector, in-
dusiries, banks. research firms, foun-
dations, universities, and voluntary or-
ganizations.

Within this context, there are, how-
ever, several major policy and action
initiatives that should improve the U.S.



institutional arrangement to speed up
and expand the use of science and
technology for development. Bilateral
official development assistance will
continue to stress resource transfer
strategies that emphasize the meeting
of basic human needs in the context of
self-reliant economic growth. Multilat-
eral assistance, through the U.N. fam-
ily of agencies and international finan-
cial institutions, will emphasize these
objectives along with the global ap-
proaches to global problems.

On March 29, 1978, President Carter
announced, in a spsech to the Ven-
ezueian [Congress,] that the United
States intends to establish a new or-
ganization to improve technological
cooperation with the developing coun-
tries. Although still in the planning
stage, this new organization—the
Foundation for International Techno-
logical Cooperation (FITC)—should
provide a substantial contribution to the
effectiveness of U.S. cooperation with
developing countries.

The primary purpose of the founda-
tion is to improve the availability and
application of technology, and to ex-
pand knowledge and skills needed to
meet these problems. The foundation
would work with all developing coun-
tries, including middle-tier countries,
in collaborative programs for this pur-
pose. It would address problems of
mutual concern to the United States
and the Third World including the still
unmet pressing needs of nutrition,
healti, and education and the major
global problems of energy, natural re-
sources development, and environ-
mental protection. The foundation
would be specifically structured to
have developing country experts par-
ticipate at all levels of the foundation's
planning, programming, and evaluation
to insure a truly collaborative method
of operation.

Capacity Building. The foundation
would work with developing countries
as they build their own capacities to
generate, adapt, utilize, and diffuse
technologies needed for their develop-
ment. As examples, FITC may engage
developing country experts on pro-
grams of joint research and testing of
new systems which will build experi-
ence and ability. It may assist by im-
proving the quality of training pro-
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grams. It may help institutions abroad
through provision of American experts,
materials, and relevant teacking
methods.

Research and Development. The
foundation would plan with developing
countries—and support through grants
and contracts—research on critical de-
velopment problems. The ineffective-
ness of some vaccines, the resistance of
pests to chemicals, the need for new
energy supplies, the demand for
lower-energy agricultural systems are
examples of problems where research
is clearly needed.

Building Cooperative Linkages.
The foundation would fos.cr linkages
between the scientific and technolog-
ical ccmmunities of the Third World
and those of the United States through
exchange and support for joint research
and problem-solving activity. It would
encourage cooperative linkages be-
tween institutions and professional as-
sociations and facilitate formation of
networks of scientists to address per-
sistent problems.

Marshalling U.S. Agency Re-
sources. The foundation would serve
to bring more harmonious planning and
improved coordination among various
U.S. public and private agencies whose
science and technology activities bear
on development problems.

Building U.S. Competence. The
foundation would strengthen the
capabilities of U.S. scientific and tech-
nical institutions so that they may work
more productively with developing
countries in research, training, and
other cooperative efforts.

Involviag the Private Sector. The
foundation would work with the private
business community to promote co-
operative arrangements for manage-
ment iraining and other programs
which will improve the environment
and process of technology transfer.

The complexity and magnitude of
U.S. scientific and technological ac-
tivities means that a great many private
institutions will continue to engage in
activities that presently or potentially
serve international development needs.
The mobilization of the large scientific
and technical'community spread



throughout universities, research insti-
tutes, industrial organizations, and
other places is a large task. Some spe-
cial organizations to aid developing
countries have already proven to be
highly effective—including the Popu-
lation Council, the Midwest Univer-
sities Consortium for International Ac-
tivities, and the Institute of Interna-
tional Education. The need to
strengthen the capacities of such or-
ganizations and to develop new ones
where required has been recognized
and encouraged by the U.S. Govern-
ment.

Continuing efforts will also be made
to insure an effective, equitable role by
private industry. To this end, the
United States has already initiated, for
example, a project to familiarize small-
and medium-sized firms in the United
States with opportunities so that they
may play a more active role, possibly
through building relationships with
firms of similar size in developing
countries. Other direct collaborative
arrangements between U.S. business
and industry and developing nations
will continue to be encouraged, since
these relationships provide the most
likely stimulus to technology that is
newly created or adapted to the specific
needs of these countries.

Improving International Cooperatlon

All measures involving scientific and
technological cooperation between the
industrialized countries and the de-
veloping 1reas will be influenced to a
decisive degree by the global infra-
structures of cooperation. No effort
between individual countries or even a
group of countries can, in the longrun,
respond adequately to the task of an in-
creasingly interdependent world.

Beyond the existing or proposed ar-
rangements to apply technology and
science to development, this confer-
ence should also consider the wide di-
versity of relationships that charac-
terize the interactions among states and
between governments and transnational
institutions and corporations.

Collaborative problem-solving ef-
forts to confront all global problems
that have impact on individual coun-
tries should suggest that this confer-
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ence enlist the support of the par-
ticipating governments for the follow-
ing purposes:

® To insure the availability of sound
and independent scientific and techno-
logical advice throughout the U.N.
system and to enhance the capacity of
the Uniled Nations to manage scientific
and technological programs;

® To cooperate in a sustained effort
to help developing countries expand
their indigenous scientific and techno-
logical capabilities and assign respon-
sibility within the U.N. system for
monitoring and catalyzing this effort;

e To support systematic study of

ssible improvement for regional and
interregional level organizations in
specific subject areas of critical im-
portance and for specific functions;

e To make appropriate institutional
arrangements at national levels to sus-
tain these efforts;

® To consider assigning higher
priority in their national research and
development programs for problems of
pressing interest to developing coun-
tries; and

® To endorse a carefully selected set
of experimental and pilot activities in-
volving joint efforts to bring scientific
and technological resources to bear
upon specific high priority develop-
mental problems.

In contrast to previous U.N. confer-
ences which addressed specific—
though major—global problems, sci-
ence, technology, and development cut
across all fields of endeavor and influ-
ence decisively the manner in which we
approach the world’s critical issues.

To the extent that the U.S. experi-
ence with science and technology in its
own development is applicable, and to
the degree that the U.S. contribution to
the developir.g countries is important,
the conference can confidently look
toward an active U.S. participation.
Between now and August 1979, when
the conference convenes for its final
and decisive session in Vienna, Aus-
tria, events will alter many of the cur-
rently significant issues. They will not,
however, in any way lessen the U.S.
resolve to be a constructive partner in
this unique effort to make science and
technology work better for man.



