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Introduction
 

on 
In August of 1979, the United Nations Conference
Science 
and Technology 
for Development
held in (UNCSTD) was
Vienna, Austria. 
 Preparations
ence included reviews for the conferof sciencc 
 and technology 
(S&T)
programs and policies oy many countries.
States, 
an elaoorate In the United
planning 
process
variety involved
of individuals a
from universities,
and tue private governmentsector. An inventoryUnited States involvement was made of

in scientific and
cooperation technicalwith developing countriesU.S. and of relatedtechnical assistance efforts. 
An Institute for
Scientific and Technological 
Cooperation (ISTC) was
propozed as a primary new U.S. procramit waj hoped by initiative that,some, would not add greatly toof fc:eign the costassistance efforts. A presidentialof U.S. policy review
concerning
development science, technology
was undertaken and and
 a large U.S.
was dispatched to delegationVienna, headed by
Hesiurgh, Father Theodore
President of Notre Dame University.
In a review of what 
happened at
Ambassador the conference,Jeanl ;ilFkowski, Coordinatortions for UNCSTD, of U.S. Preparaanalyzed 
the issues
negotiated.l that were
The crucial 
issue,
Wilkowski, was the creation and financin( of institu
according 
to
 

tions 
within 
the U.N. systemi that
expanded would implementprocramsdeve:°..:ent. 2 in scienceIn E com.-promise and technology forthat saved the conference from collapse, delegates agreed to
an intergovern.meital the creationCommittee ofon Scienceoy, open and Technolto all U.N. members,
Of a $ 2 5 0,000,OOC 

and to the establishment
financing systemtechnology, for science andto be supportedtions. 3 by voluntaryAs of Spring, contribu1984, thefailed Unitedto provide States hadany funding for thesystem. U.N. financingFurthermore, although the chieftive, the U.S. initia-

Cooperation, 
Institute for Scientific and Technological

exists on paper, funds for it have never.een appropriated by the Congress.
 



In- the afterinath of UNCSTD, much of the enthusiasm 
that had characterized U.S. preparations dissipated 

Some individuals within the U.S. science and technology 

community and the goiernmenL turned theit attention to 

still another U.N. Conference, this one on New and
 

Renewable Sources of Energy, held in Nairobi, Kenya in 

1981. Articles appered now and then, mostly in
 
somewhat specialized journals, analyzing what happened 


4 science and technology for
 
at UNCSTD, but interest in 

development waned. In 1981, a new administration took 

office,science newand governmentthe U.S.agencies, and
faces appeared in Agency for
technology programs in 


Agen
sInenatitnl programs nt (AID)U.S. underwentInternational Develop~nent 

hunger in 

less-developed countries seemed to appear less often in 

reorcanization. News items about poverty and 

the United Stites while articles about increasing U.S. 

trade deficits, growing unemployment, :he worsening
and "leaKage" oi


economic situation,
international 

"hemorrhage" of technology to the Soviet Uniun or 
to 

Japan became more frequent. Some countries were no 


longer "less-developed"; they were "new I y 

industrializing. 
"5 

The purpose of this -- ok is to examine the status 
of U.S. policies and programs in science and technology 

for development since UNCSTD, and to suggest possible 
future policy directions. An underlyi-g premise is 

that science and technology, especially technolc1gy, are 
essential components of economic growth and development 

the world. Their effective utiiizationthroughout 

requires that countries acquire their own capability to 

adapt technology acquized from otners to suit local 

conditions, as well as the ability to create their own 


science
technology and to innovate. The importance of 
and technology has been recognized within the U.S. 

In 1981, a
Agency for Internationalled to the establishmentDevelopment.of a Bureau of
reorganization 


Science and Technology within AID, heabed by Nyle 
and administrator, whoagriculturalt thBrady, an hadbeebcomiscientistlie frstdirctr o ISC. 

had beer.in line to become the first director of ISTC. 


Technical development, technology transfer and adaption 


became one of the four main policy thrusts of the 

Reagan administration's AID program. 


I have attempted in this volume to pravide an 

overview of an area that, while absoroing a sutstantial 

amount of U.S. taxpayer's money, tends to be little 

known and little unders.tood. Since the enunciation of 
the Point Four program by President Harry Tru ;an in 


1949, the United States, motivated in part by :,uani-

tarian concerns, has supported a variety of effo.ts to 

assist less 6eveloped countries in ouilding their own 


technological capamilities. U.S. par-
suiertific and 

ticipation in technical assistance programs and in 


cooperative international science and technology activ-

foreign and economic
 ities are of importance to U.S. 


is hoped that the information and analyses
policy. It 


presented in this volume will Drove useful to a broad 
scientificn thical wi l r eship, a well
 
scientific, technicel and political readership, as well
 
as to the public at large.
 

SCIENCE AND TECHNOLOGY FOR DEVELOPMENT:
 

DEFINING THE FIELD
 

The theme, science, technology and international
 
development encompasses an extremely wide range of
 
concerns. Its designation as a field of study has 

probably received the greatestand impetus from twoactivity.United
Nations conferences continuing U.N. 

Relatively few individuals or organizations in the 
United States have chosen toorganize their 

direct their attention to 
tis particular slice of the universe. understanding
proessional activities or 


th s is generally concerned with 


the world around us and the creation of knowledge. It 
can be i , i.e., we want to understand something 

can i.e.,because it is there; or it be d we 

wat t indere; oret can o
 
wewant to understand something so that can do 

with it. It can be a ceneasoiething useful 


p science such as psychology, anthropology or 
sociology. In this book, while recognizing the 
importance of the social sciences, the emphasis will be
 
on the natural sciences. 

according to Michael Moravcsik, is "anonbthey 

activity resulting in procedures for building and 

de o f prd cts,
creating things, in proce 

ings prototes and models of products, 

in oriente Sometimes technology includes 

, such as management skills, or financial or
 credit systems. The word technology also can be used
 

itself, like an integratedto designate the device 
a pump.circuit or solar 

used, often in conjunction with the word
It is LDgyD has at least two distinct meanings. 

as in research and development, or R&D, to
 

designate an activity in which a device or process is 
taken from the laboratory stage to a further condition 

along the road to production and commercialization. 

research, 


Unless accompanied by "research and", this is not the 

primary sense in which the word is used in this book. 

I use i or DD~ t QDl as
wdQPBsinh

being concerned with improving the standard of living
 

or the quality of life for people in countries or
 
regions where food supply and nutrition are inadequate
 
for many, where infant death rates are high and life
 
spa short compared with other parts of the world,
 
where shelter and education are inadequate, and where
 
human beings are not able to live up to their full
 



-- 

4 	 a TFig. 

7 	 ind'aicator of
poteritial . The most o yu"i 

development, the gross nation&l ploduct per person, 

while useful, doesn't necessarily take all of these a somewhat
Thus 	develoonent is 
into 	account.
factors 

Portions of countries
 

subjective, relative concept. are not. Theportionswhile otneL can be "developed" 
helpful in identifyingneeds isof basic humanconcept 	 withoutfor 	 individualsrequirementscertain minimum 

which existence itself is very difficult. In tie least 

developed countries, significant portions of the 
have 	access to even those minimum
population may not 

food, shelter, sanitation, 
pure water
 

necessities 

and the like. 


Ii,. summary, science and technolcgy (S&T) for 

is concerned
it is used in this oook
development as 


the application of science 
and technology to the
 

with 
of living and quality ofimprovement of the standard 

of
life 	 for people :n developing countries cr regions 

such, it is an integral part of the

the 	world. As 


of the U.L. Agency for

development assistance programs 


(AID) to help low-incomeInternational Develop.-ent 	 be given to 
In addition, attention will 
countries. 	 ° 


cooperation withi countries that m or may not fail 

programs of international scientific and technological 

within AID guidelines for assistance. 


within AID gU forCssistance. 


PICKI\G LIP ThE PIECESmutlerladISTC: 

In the form in whicn appropiations for the 

and 	Technological Coopenation 


were rejected by 
the U.S. Senate, 


as separate from AID, with both organizations under the 


umbrella of an International Development Ccoperation 


Institute for Scientific ISTC was envisionea
 

modest amount-, of newAgency (IDCA). Funded with 
responsibility
have 	taken over
also 	to 
money, ISTC was 


for a variety of existing AID programs, mainly those 
or research orientation,
science and technology,
with 	a 


of the functions proposed for 

Figure 1.1 lists some 

concept developed
the 	ISTC 

An earlier verion of 


at the Brookings Institution envisioned the creation of 

Foundation (IDF) totallyInternational Developmentan 	 to the Nationalsimilarof AID and somewhatindependent IDF .ere to 

Science Foundation. Purposes of the 
of the development

(1) expanding knowledgeinclude-	 U.S. and
the 	use of 

(2) 	 facilitating
process; 	 for
to searci
research capalil.ty
international 

solutions to important scientific and technical
(3) 	 improving

problems of cl-.eloping countries; 

country access to U.S. research and
developing 

the 	 growth of

technical resources; (4) helping nurture 
in devciopingand 	 individual capacity oninstitutional 	 experimentationresearch
for 	 anm 


countries 


1.1 	 Objectives and functions of proposed 

Foundation for International Technological 

Cooperation (FITC), (later renamed ISTC)
 

(1) 	 Strengthen S&T capabilities Of selected less 

developed country (LDC) institutions through coi

laborative relationships with U.S. institutions. 

Create "centers of excellence" - projects support

users 
(2) 	

ing the generators and of technology in 

LDCs.
 

(3) 	 Support collaborative R&D projects between U.S. 
and LDC institutions, e.g., energy, natural 

smallresources, transportation, communication, 

e.g.,


scale industries, and traditional AID areas, 


agriculture, contraceptives.
 

blems of mutual concern, e.g., ocean and atmos
(4) 	 Support collaborative assessment of global pro

pheric degradation, tropical diseases, 
urbdn poor. 

(5) 	Study past failures and successes of bilateral and
 

(6) 	 Perform policy evaluations of H&D priorities for 

U.S., 	LDCs, and FITC.
 

(7) 	 Support research on process of technology acquisi

tion, innovation, and international industrial
 
trends. 

(8) 	 Orient programs of U.S. and LDC universities, 
government agencies, corporations, professional 

and 	trade associations towards development 
pro

blems. 

to U.S. and worldwide S&T
(9) 	 Strengthen LDC access 

information.
 

n_nQnQgyoSource: Robert P. Morgan, 

(New 	York: Pergamon Press, 1979) p. 6.
 
E. Irons, et al.) Reprinted by(With Ellen 

permission. 

http:capalil.ty


6 

(5) encouraging technical
development problems; 

cooperation by U.S. institutions with developing
interest, such
 on topics of mutual 
country institutions 


(6) assisting U.S. private voluntaryas food production, environmental quality and 
population;organizations and and foundations to make effective 
contributions to international development. 8 

I have spoken to a variety of individuals about
why ISTC was not implemented. Many opiions were 


offered. Among them were the failure of those within 

the Carter administration charged with making the case 

tthe C re sdm s rtio one fcharg e wi y h ak ofnugi 


to the Congress to do so effectively; and indus-


an
scientific# technical nu-jectscienttrial support from t-hedisagreemtent among
community; congressional 

supporters about whether ISTC should or should not be 

totally divorced from AID; a perception by some that 
ISTC was to be a windfall for U.S. universities; a 
worsening economicoi itune riin ed n andrw orening e o and ontradeofr situationt n toe U.S.;s t 

opposition of one determined senator, 

amuto
Frothe ashesocrItCasa 


program activity emerged. An office of the Science 


Advisor was established which initially reported to the 


eo tef ase from Arizona- new
 

Administrator of IDCA and now reports to the Senior 


AID. New program commitments of aboutand Technology at
Assistant Administrator for Science $10 million per 

year for five years were made to the Office of the
ScieNce Advisor, with half the noney to be
9 passed

through to the National Academy of Sciences. A por 

tion of the funds to the Academy are used to support 


research efforts by investigators in developing coun-


Other funds from the science advisor's office
tries. 

aosupport a competitive grants program
for developing country and U.S. researchers, as well as 


actievpiti t are not Programmed in other parts Of 

aivitSes Chape 2) 


2) symbolized th(See Chapter yboie theAID. The 1981 AID reorganization 

emergence of science and technology as important 

elementS of the Reagan administration's AID policy,

The Development Support Bureau was transformed into the 

Science and Technology Bureau and Dr. Nyle Brady, an

agricultural scientist who was Director-General of the 

International Rice Research Institute for 
eight oears 


was hired to head the bureau as enior Assistant 

Administrator, the only assistant administrator in AID 

with "Senior" in his or her title. drady has been
Active in trying to convince the AID regional bureaus
and overseas missions to pay more attention to the role 

of science and technology in their programs. 
 He has 


more of a place for science
also pushed vigorously for 


and technology in the overall 
AID effort.
 

THE UNITED NATIONS FINANCING SYSTEM FOR SCIENCE
 

AND TECHNOLOGY FOR DEVELOPMENT (UNFSSTD)
 

of Science and
Trying to comprehend the structure 

at the United Nations is a 

challenging task. The United Nations Development Pro
gramme (UNDP) is a major element, providing financial 
support for projects in food and agriculture, health 

technology activity 

and energy, that run somewhat parallel to U.S. bilat

eral AID activity. The specialized agencies, such as
 
the World Health Organization (WHO), UNICEF, and

UNESCO, have been irvolved in a variety of projects 

with science and technology components, including pro

on smallpox eradication (WHO), village water 
s (N andpo eIcation eophsila ear 

supply (UNICEF), and the International Geophysical Year 
(UNESCO), to name only a few. 

The impetus for a new U.N. fund or financing 
systemthe forGroupscience 77,and technologyassociation for more 100from of an ofdevelopmentthan came 

developing countries that want not only increased
 

financial resources for suc' activity but also more
 
voice in project selection and funding than they now
 

feel they have in what tney perceive as the "donorcontrolled" S&T activities of the United Nations Devel

opment Programme (UNDP).

As of December, 
1982, according to U.N. officials,
 

an interim science and technology fund had received
 
some 
$40 to $50 million in voluntary contributions and
had approved more than 80 projects; including appro

priate technology for development in nomad settlement
 

software institute in
 

for seoloGical cartography in
 
establishment of a computer 


China, and a center 

Tunisia. Projects in Africa are concerned primarily
 
with building basic infrastructure, 0 whereas in Latin
 
America and Asia there is more emphasis on linking R&D
 
to production. Funds can be allocated not only to
ntolyo
Fdsanbalcte
topouin. 


other U.N. agencies for implementation but also
 
directly to national governments. Mechanisms have been

created to accommodate and encourage, "non-core" sup

port for the U.N. Financing System for Science and
Technology for Development (UNFSSTD), that is, support
 

from governments or other organizations that may wish 
to target their contributions to specific projects in 
specific countries. The idea of "non-core" contribu
tions was motivated both by shortfalls in hoped for 
voluntary "core" contributions, and by a desire to
accommodate the U.S., 
 with its current emphasis on
 
bilateralism and on 
pzivate enterprise in development,
 

unfriendly countries.
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In December i982, by a vote of 137 to none, with 


United Nations General Assembly
nine abstentions, the f long-term arrangements
the establishmentapproved an executive board com

for UNFSSTD that provide for 
posed of two-thirds developing country 
and one-third
 

In a compromise, the
 
developed country membership. 


overall supervision of the management of the financing 


entrusted to the UNDP Administrator, who is 

system was are
Called for 

accountable to the executive board. 


coordination, cooperation, and sharing of skills and 


experience between UNDP and the financing system. The 

with the Soviet Union 
U.S. abstained from voting, alon 


and its Eastern European allies. 1 alles.3. 


Oketches whE
chapter 


This brief, introductory chapter sketches what 


happened to two 
main threads of U.S. involvement in 


science and technology for development stemming from 

UNCSTD, namely, the Institute for Scientific and Tech-

rological Cooperation (ISTC) and the U.N. Financing 


for Science and Technology for Development
System 

(UNFSSTD). The forver relates to bilateral U.S. activ-


ity whereas the latter gives some sense of the U.S. 

1 2 


posture towards multilateral organizatios. In what 


follows, two different approaches will be utilized. 


First, the organizational framework for U.S. interna 


tional science and technology activity wll be 
examined. Chapter 2 outlines the role of science and 


the Reagan admin-
technology within the AID program cf 

istration, with its increased emphasis 

on the private
 
selected 


sector and on military and economic support 
to 


The prograns of other U.S. organizations
coUntries. 

in Chapter 3, with particular emphasis 

on 

are examined 

recent changes within the international prograns of the 
Chapter 4 describes the 

Foundation.Science 

status of U.S. involvement in 


agencies and the World Bank. 


National the United Naticns' S&T 

9
 

contribute more effectively to efforts to improve the
 

standard of living and quality of life for people in
 

developing countries.
 

_
1 Jean M. Wilkowski, £ D r_ yJ_ 

Jean M. W- k--Q12f-X __ir'2 

CAZ.9--5nstitute-fo
 

The Study of Diplmacyie t nstitute for
 

Wshington, D.C. 20057 (1982).
39-40.
2.sington, pp. 

2. Ibid., P. 4. "A Post-
Ibid., P. 42. Jack N. Behrman,
4. See, for example, s1, No. 4
it i 


Mortem on UNCSTD," T 9b DQ1 gyi 
339-352; Klaus-Heinrich 

Standke, "The Pros
(1979) pp. 


Bpects and Retrospects of The United 
Nations Conference
 

on Science and Technology for Development,"
 
_i No. 4 (1979) pp. 353-386; Frederick
 

Seitz, "Reflections on UNCSTD,
 
36, No. 5 (May, 1980) pp.I 48-51; Miguel S.
 

Wionzek, "UNCSTD Was Not a Technical Failure,"
 
35, No. 10 (Dec., 1979)Wi-nc zek 


pp. 50-53. For a recent assessment of various aspects
 

Of UNCSTD, ISTC and U.S. policy, see David Dickson,
 
York: Pantheon Books,
-(New 


1984) Chapter 4.
 
of newly5 Included in this category 


are Hong Kong,
industrializing countries (NICs) 
Argentina, Brazil,
Singapore, South Korea, Taiwan, 


and India. S? Neil McMulen, Brazil,Mexico 

Washington, .
British North-AmericAn Lom ittee, Wshington,_ D.C.D.C
mi ttee.
Britsn-__jj 


(Ncven'ber, 1982). Robert .
b. Quoted in 


".------------------ Yor: -eromoMorgan, Pres,.19 79) np. 
.DQ (ew
.--


(with Ellen E. Irono, etxviii 
E.Yr
J. Moravcsik 


et
' 

some programs
is to examine
A second approach tech- Indiana: PA-SIT(Bl97ing5).science and 

which illustrate different aspects of 7. Robert P. Morga, 
Chapter 5 includes discussions 


nology in development. Technology,- P Moran 
irproved cook- p. 23. 

of intern~ational agricultural research, 
internaticnal no.5 (May,1983) 

stoves, and engineering 
education for 


Building on these two 
8.
 

students, among other 
topics. 

~ he 

Michaelal.). See also 
P
 

a].). See (lsoington
 

"Sharing Science and 
39,
har _ Siee 


Boo-igs Isittion
A

approaches, policy issues which need examinatien and (October 6, 1977). Research
are bilat- Washington, D.C. the National
debate are described in Chapter 6. Prominent more precisely,
9. Or, National


aid, the growing e'pnasis on the operating arm of the 

eral versus multilateral Council (NRC), 


military and economic security 
objectives as opposed to 


Engiof Sciences and the National Academy of 

humanitarian assistance, and financial and human Academy 

Institute of Medicine also participates
A neering. The 

resource limitations in S&T for development efforts. 
 in NRC efforts.
 
final chapter outlines the author's views on 

what needs 


to be done to enable 
U.S. scientists and engineers 

to
 

http:Pres,.19
http:organizatios.In
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research
 
Improving scientific and technical
I0. 
 the number of
increasing


and training facilities, 


trained personnel, etc.
 

11. This subsection was adapted from Robert P.
 

Morgan, "Science, Technology, The U.S. and The 
United
 

S -- 61, No. 9
 
Nations," mi l__n __ 

pp. 4, 46.
(February 28, 1983), 
refers to programs in


aszistance 

provides assistance to countries on 


12. Bilateral 

which the U.S. 

a 
a
 

one basis. Multilateral assistance involves 
one to 

mechanism -- and
such as the United Nations Development Pro-

(UNDP) in which more than two 
countries 


granme 

in some cases many countries -- participate. 
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Science, Technology and 
U.S. AID 

The Agency for International Development (A-D) is
 
primary U.S. government organization concerned with
 

bilateral technical assistance. Other u.s. organiza

both public and private, active in science and
 
all of
technology for development often derive some or 


an understandtheir financial support from AID. Thus, 


ing of AID's programs and policies is essentizl for our
 
purposes. In this chapter, we consider both the broad
 
outlines of science and technology activity in AID 

programs, and the larger policy context in which this
 
activity is carried out.
 

SCIENCE AND TECHNOLOGY IN AID PROGRAMS
 

AID's Congressional Presenfor takenYear (FY) summarizesTable 2.1,Fiscal from 1983, AID'station of its spending on science and technology,
 

etmtso
 
science and technology , 

research. AID's science and techno)logy Programs 
on its n 


FY FY 1983, with million 
were expected to average $417 million per year duringand 1981on through compared $287 in 

the Carter administralast full year (FY1980) ofthe 
tion.
 

Few details are given as to criteria for including
 
n activity under the S&T rubric. According to the AID
 
report:
 

Activities identified as science and technology
 

are those principally concerned with discovering
 
new knowledge or better ways of doing things, test
 
or pilot application, disseminating knowledge and
 
technology to users, and building the capacity of
 
institutions and training individuals to perform
 
these functions. Work on science policy, efforts
 
to apply high technology to development problems,
 
and programs to develop capital saving technology


1
 are included.




--------------------------------------------

Science and technolCXJY in U.S. A.I.D. prograiS (dollars in thousands) 

Researc h 
Science and TechnloloyY 

FY 1981ACYJA 
iY 1982,liP,.TF 

FY 1983
pI9BISIID 

FY 1981 
AaIIJAL 

FY 1982 
ESTIATi, 

FY 1983 
pROPOSED 

Agr., & Nutrition 
pojY ultion 

Health 
Education 
Energy
Other 

242,031
31,06 

31,283
14,166 
48,880 
23,534 

280,265
28,b45 

21,300
16,326
72,532 
3,400 

........1 , 0-

270,947
28,275 

21,207
19,607
73,476 
11,950 
--.... . 

100,556 
14,919 

15,956
1,220
6,654 
15,164 

100,722 
12,570 

18,219 
1,66020,165
13,164 
-- -- ---

102,940 
12,670 

13,380 
1,35015,366
11,375 
-- -

390,980 432,668 425,462 154,478 166,723 156,881 

Agriculture 

Africa 
Asia 
LAr Eaut
Near East 

& Nutition]1,4 

91,636 
42390 
28,866 
11,455 

16,236 
48,74 
17,791 

14,17 

90,658 
50,717 
30,497 

15,190 

26,995 
830 

9,041 

193 

24,947 
980 

3,375 

100 

16,142 
4,540 
3,136 

132 

Total Regions (174,347) 196,954) (187,062) (37,059) (29,402) (23,950) 

Central Programs 67,684 83,311 83,885 63,497 7i,620 78,990 

Total Agr., Nutrition 242,031 280,265 270,947 100,556 100,722 102,940 

Africa 
Asia 
LA & Caribbean 
Near East 

11,035 
5,770 
17,928 
2,794 

12,571 
27,e6 
19,947 
1,425 

11,462 
33,745 
17,648 
1,350 

1,917 
990 

3,190 
-

5,231 
5,036 
8,695 

-

5,660 
3,440 
5,195 

-

Total Regions (37,527) (61,779) (64,205) (6,097) (18,962) (14,295) 

Central Programs 11,353 10,753 q,271 557 1,203 1,071 

Total Energy 48,880 72,532 73,476 6,654 20,165 15,366 

Source: US. Agency for International 
Vlum, p. 188. 

Development, Cogr01ssional Presentation Fiscal Year 193 M 
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The Reagan administration evidently wishes to
 

emphasize the science and technology content of its AID 

program. If it is asnumed that the figures in Table 

2.1 include funds classified as Development assistance 


2 

and exclude money from the Economic Support Fund,

science and technology constituted 23% of total esti-

mated development assistance funoing ror FY 1983. For 

that year, the regional bureaus within AID administered 

more than two-thirds of the agriculture and nutrition 

S&T funds and almost 90% of the energy S&T funds. 2he 


centrally funded Science and Technology bureau adminis

tered all or nearly all of the rest. The money for the
 

international agricultural research centers (see 

Chapter 5) is considered bilateral aid and comes out of
 

the S&T Bureau oudget. The one program labeled 

"Science and Technnlogy" in the agency has a budget of 

$10 million per year, administered by the Office of the 


Science Advisor. 

Table 2.1 also indicates that "Research" is not 


synonymous with "Science and Technology." Research 

spending (actual, estim-ted and proposed) averaged over 

FY 1981 to FY 1983 was $159,000,000 per year or 38% of 


total S&T activity over the same period. According to 

the AID congressional presentation, "The research sub-

category covers research projects, support for research 

programs and assistance for building research capacity


3

in developing country institutions." Food, agricul-

ture and nutLition is the most prominent sector, 


accounting for 64% of S&T activity in FY 1983 as well 


as 66% of research activity. The S&T Pureau funds 

three-quarters of the Agency's research budget in food, 

agriculture and nutrition. In energy, a field which 

grew rapidly within AID into the late 1970s ard early 

1980s, "nearly all of the Agency's energy projects 

involved the application of science and technology,


4 

Research averages about 20% of the energy program."


The AID numbers for total S&T arid R&D spending are 


not that far removed from those developed by Schlie in 

a study performed as part of U.S. preparations for 

UNCSTD.5 At that time, estimates were made of U.S. 

spending for S&T for development in an apparent effort 

by the United States to come to the conference with 


data in hand irdicating the extent of U.S. involvement 


in S&T assistance and international collaboration. 

However, perhaps because U.S. expenditures were well 


below U.N. targets which were established in connection 

with the Second U.N. Development Decade, spending 
levels for S&T were not stressed by ti.e United State; 
at the time of UNCSTD. As the economic situation 

wor3ened, it became apparent that the United States wa£ 

not prepared to support major new initiatives involving 

substantial increases in financing for foreign aid in 


general and for science and technoloy in particular. 

Just prior to UNCSTD, proposed budqets for ISTC were 


continually being revised downward. Much of the growth
 
of the AID budget during the last four or five years
 
appears to have been in the Economic Support Fund, not
 
in Development Assistance; the latter has not grown
 
significantly. Increases in S&T activity within
 
development assistance programs have been accomplished
 
at the expense of other activity, assuming that the
 
accounting which goes into determining what is and what
 
is not science and technology activity is consistent.
 

THE RECENT AID POLICY CONTEXT
 

In a November 10, 1982 speech to the Committee for
 
Economic Development, AID Administrator M. Peter
 
McPherson described the key policy elements of the
 

6

Reagan administration's orogram. First, the rationale
 
for U.S. involvement was outlined as a mixture of
 
concern for unfortunate people coupled to enlightened
 
American self-interest. The United States is becoming
 
incrtasingly dependent upon developing countries as
 

sources of raw materials and markets for exports. Non-

OPEC less-developed countries (LDCs) were cited as now
 

accounting for almost 30 percent of total U.S. exports
 
and as being the fastest growing markets for U.S.
 
producLa. Also, LDCs borrowed an increasing share of
 
American bank assets; thus their economic health is of
 
growing importance to the United States.
 

According to Mr. McPherson, "Eco.amic development
 
must be viewed as a long-term process, ith the objec
tive of increasing production and incomes while
 

assuring that the benefits from growth are widely
 
spread."i However, urgent short-term problems, e.g.
 
balance of payments, sometimes cause difficulties which
 
can affect long-term performance. Effective use of AID
 
funds should focus on production and economic growth;
 

human effort, tools and materials are essential. Or in
 
other words, LDC capacity to produce, or economic
 
growth, depend on the advancement 0 human skills,
 
accumulation of physical capital, and growth in produc
tivity. McPherson then goes on to stress the develop
ment of human resources, or "human capital" as being
 

vital to development, including ;,iore efficient educa
tion systems. Among the most important in increasing
 
the rate of capital formation are the profitability of
 

private sectoL investment, the rate of private domestic
 
savings, entrepreneurship and risk-taking, and govern
ment policies. Productivity growth can be spurred by
 
technological improvements which result from introduc
tion of new processes, techniques and equipment, as
 
well as improvements in management. Sectoral
 
constraints which may inhibit production growth, such
 
as lack of basic infrasttucture or specific skills,
 
need to be overcome.
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Certain aspects of Peter McPherson's address indi-


cate shifts in policy from the previous administration. 

more emphasis on the private
 For one thing, there is 


there is a shift away from 
trans-


For another,
sector. with
more ccncern
towards 


technical skills and human resources, 
a shift consonant
 

with restricted AID budgets; 
although this trend was
 

fer of capital resources 


1980, there is now more emphasis on
evident prior to
technical skills and teuhnology. Finally, there is 


little said about "basic human needs," a policy man-
was a strong focal 

dated by the U.S. Congress which 


point for the Carter administration's AID efforts, one 

which Mr. McPherson has reaffirmed his support for in 


other settings. Increased emphasis on science and 


technology fits weAl with the directions outlined here. 

AID's developrent assistance activity is generally 


organized into functional categories such as agrIcul-


ture (by far the largest), health, population, human 


resource development and energy. Overlaid across this 


structure are four new policy thrusts, which have be-

come the cornerstone of Mr. McPherson's AID policies, 

nanely policy dialogue; institution building; technol-
transfer and adaptation; and private
ogy development, 


enterprise initiative. 


Polij.jgij.Q-QU 


According to Mr. McPherscn, AID attaches "great 

importance to conducting a 'policy dialogue' with aid-


recipient countries to bring about reforms %e consider 

"8  


for the pronotion of economic development'
necessary 

Such reforms might include changing government policies 


that set prices too low for food commodities, and 

rore
therefore reduce incentives for farmers to grow 
food. This emphasis on internal developing country
policy is not new and deals with some of the con-


straints to technical development. It also illustrates 


the political aspect and influence of U.S. AID pro-

grams. 


/]j IQf _D.Ui 


to create

AID has had a long tradition of helping


in LDCs, includ
strengthen institutional capacity
and 


ing training to upgrade managerial and technical 

skills, as well as financial assistance for physical 


In the
facilities and agricultural research capacity. 

heavily involved in efforts to
 195Cs and 1960s, AID was 


build agricultural and engineering colleyes in a 

variety of countries. Institution building, which 

faded somewhat in the 1970s as AID's "New Directions"
 

policy emphasized direct assistance to the poor, now
 

appears to be making a comeback.
 

This policy initiative is central to understanding
 current emphasis on science and technology.
AID's 


Technical development implies the development within 
a
 
developing country or elsewhere of 

some process, de

vice, or plant species which is directly usable in a
 
developing country setting. Technology transfer refers
 

to the utilization in a developing country of a tech

nology de~eloped elsewhere and "transferred" to the
 

developing country by one or more mechanisms. Much of
 

this activity is carried out through commercial busi

ness circles. Finally, adaptation implies that changes
 
it will be suitable
in a technology need to be made so 


for the local setting in which it is to be applied.
 
Thus, this policy initiative is a broad, comprehensive
 

one, which supports not only the development of indige
nous capacity in the LDCs for technological development
aid in accomplishalso research to
and innovation but
ing such technical development.
 

According to Peter McPherson, "it is crucial that
 
oth tc develop
 

a country have the indigenous capacity 


and apply a continuous stream of innovations", if
 

broad, sustained economic growth is to occur. The U.S.
 

has this capacity and can produce technological break

throughs. Building indigenous LDC capacity for devel

oping and adapting technology is important "because few
 

technological breakthroughs can be readily adapted and
 
vastly different condiefficiently applied under the 


tions present there."
9 Also, in view of the importance
 

of market forces; "We intend to strengthen our efforts
 
to support indigenous producers who create and adapt
 

suitable tools and equipment. Collaborative arrange

ments between American and developing country busiwe hope will eut in increased 1 0flows of 
nesses ... 

useful technologies to developing countries."


Five examoles of innovative research supported by
tecnni
then cited which illustrate aspects 

of 

AID are 

cal development, technology transfer and adoption.
 

They include:
 

New methods of plant improvement to develop
 
crops that tolerate adverse soils and clima
tic conditions, insects, and diseases.
 

Research to increase the efficiency of using
 
irrigation water.
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Systems for the production of several crops 
per year in the humid tropics. 


Methods of animal disease control to remove 

such serious problems as the tsetse fly in 


Africa, which prevent agricultural production 

in vast areas of potentially productive
lands. 

Solar energy projects in several countries of 


the Sahel region of Africa which indicate 

potential competitiveness with energy gen-
erated from fossil fuels. Solar devices have 
already been adapted for use in food dryingprocesses.ll 

AID intends to rely more heavily on the private 
sector as a vehicle for carrying out development acti-

vities because countries that emphasize market forces 


and private initiative have, in Peter McPherson's 
1 2  


words, "a superior performance record-" Efforts are 


being made to encourage government policies that foster 

leverage modest public
open competitive markets, to 


funds to attract larger private sector resources, to 
use AID projects to support projects designed by indi-

U.S. private sectors, and to strengthen
genous and 

AID's Trade and Development Program which provides 
feasibility studies to stimulate U.S. exports and pro-

mote development in critical sectors such as energy. 


Thirteen countries have been singled out for private 

1 3 


sector emphasis; in addition, the overall AID program 


will focus more on private sector activities, 


AID AND THE UNIVERSITIES 


U.S. universities have had a continuing relation
1 4 


ship with AID programs since AID's inception. Uni-

versities have served as a training ground for AID-

sponsored students from many countries. U.S. faculty
members have helped to build educational institutions 

overseas, have collaborated on international research 
projects, and have served as consultants to AID and 


developing country organizations. Individuals from U.S. 


universities have moved into important positions at the 

international agricultural research centers (see 


Chapter 5). There has been heavy involvement of U.S. 

universities in AID-based science and technology 
efforts, particularly in agriculture. Although there 

appeaied to have been a shift away from overseas 
in the AID programs of the 1970's,
institution building a swing back, again
more recent developments indicate 


heavily oriented towards agriculture.
 
In a speech before the National Association of
 

State Universities and Land Grant Colleges in St.
 
Louis, Missouri on November 8, 1982, AID Administrator 
Peter McPherson shed light on the AID-university relationship as well as on the agency's evolving policy 

1 5 

towards science and technology. A central develop
ment in that relationship was the passage by Congress
 
of the Title XII program, which established a Board for
 

International Food and Agricultural Development
(BIFAD), and which gave the land-grant universities
important inputs to and leverage on AID's food and 

Under Title XII, a series of
agriculture programs.

Collaborative Research Support Programs (CRSPs) and 
University Strengthening Grants were initi,.ted in the
 

late 1970's.1 6  Peter McPherson served on the BIFAD
 

board during that period, prior to becoming AID
 
Administrator.
 

McPherson, in his Novemuer, 1982 address, stated
 

that adrmninistative mechantsms were now in place for 
rapid implementation of Title XII. Swift proegress was
 

made in the past year because:
 

Technology development and transfer, and institu
tional developnment are the majcr foci of our 

This is logical
international aevelopment effort. 

and appropriate given Gur smaller funding levels 
in relation to larger international donor institu
tions, our comparative technical advantage, and
 

our extensive field mission infrastructure. Due
 

to severely constrained personnel levels the need
 
never been so immediate
for university support has the tine has neverIt is clear thatand urgent.been more appropriate foL structuring our rela

continuous
tionships to ensure a lcn-j term and 

collaboration. 17
claoain1


McPherson then summarized the internal steps he
 
had taken to give AID a leading role in technology and
 
institutional development, including: (1) reorganiza
tion; (2) appointment of Nyle Brady as Senior Assis
tant Administrator for Science and Technology; (3) 
estab] ishment of six S&T sector councils in Agricul
ture, Nutrition, Population, Health, Human Resources, 

Energy and Natural Resources; (4) establishment of 

oetter coordination within AID's Central Washington 

operation and between Washingto- and the field; (5) 

upgrading of scientific and technical leadership within 
the S&T Bureau, and; (6) upgrading of the network of 

http:1970's.16
http:processes.ll
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can call upon, including the
outside expertise AID 


National Science Foundation (NSF), the National Academy 


of Sciences (NAS), 
BIFAD and the universities, 

A variety of planning activities were outlined by 


reassessing and reorder-
Mr. McPherson in which AID was 

ing research priorities, as well as developing 

plans to 


science and technologY.
implement new initiatives in 	 was "to
In addition, the Science and Technology Bureau 


review all projects and country strate2, statements in
1 8 
 These activities 

of science and technology."
terms 


indicate an increasing ole for the Science and Tech-


nology Bureau as well as an increasing consultative 


universities. An objective of 	these eercises
roletofor"make AID and the U.S. the leading technological
was 


innovator in the development field."
1 9  


Mcpherson also reported the following progress 


concerning AID-university interactionsl: 


(1) 	Host country contracting policies were nodi-

fied to "pronlote more realistic administra-
tive procedures for servicing contractors --
.articularly university contractors."2 0  

McPherson concluded by providing new challenges to
 

the coming years. He called for
the universities over 

private entercollaboration between universities and 


plifying and streamlining AID
prise. He called for sitwn 

and project procedures. He was
 

- university proposal 
n w 	"in place a series of
that there was 


effective,
 
convinced 


institutionalize an
echanisms which will 

long-term collaboration between AID and those universi

ties willing to commit themselves to support AID pro2 2
 
grams.
 

It would appear to this observer that U.S. statea
 
universities and land-grant colleges have developed 


close working relationship with AID through the BIFAD
 
mechanism and Title XII legislation. At first, AID was
 

resistant to sharing certain aspects of decision-making

with re universities but with time, some of the dif

have been smoothed out and collaboferences appear to 

and institution


research support grants 


strengthening have brought a substantial infusion of

rative 


new money to U.S. universities. However, they have
 
required universities to share the costs of programs.
 
In addition, effcrts like the joint career corps
 

was approveduforrestabonrequire a degree of coordination and collaboration
 

estab-
(2) 	An operations manual was approved for 

lishing a Joint Career Corps and the 1983 


budget contains funds for professionals from 

up 	to 25 universities to serve irn new AID 


Corps members
positions, mostly overseas. 

would be university employees who agree to 

spend about one-third of their 	time with AID. 


Procedures for developing "joint enteprises"
(3) 
were approved which seek to involve small
institutions morE, effectively in AID 


process. 


(MCU's)Understanding were 
(4) 	Memoranda of 

signed with two universities (Colorado State 
and Florida) and are being negotiated with 

three others. These OUr are being developed 

to provide long-term planning and continuity 


for university involvement. At least one of
the initial MOU's will be outside the Title 


the iitialhave 

- food framework.XII 


(5) The Strengthening Grants Program, in which 

U.S. 	universities are supported to develop 

capabilities for overseas collaborative 

research and training, was evaluated. Work 


is underway to "more clearly identify the 

subject and geographic areas where most 

strengthening is needed." 2 1 

between AID and the university which is in a sense
 

comparable to that of the agricultural extension acti

the United States. Some universities may
vity here in 

not want to make that kind ot commitment.
 

That Peter McPherson values the university input
 

to AID programs is clear. At hearings held by the
 
House Foreign Relations Committee in Spring of 1983, he
 
cited a collaborative niversity research program on
 

as an example
small ruminant anials, sheep and goats, 

of AID's commitment to its Lasic human needs mandate.
 
However, the extent to which this new infusion of
 

As Vernon Ruttanto me evaluated.plishments remainshas commented: 

Experience thus far seems to indicate that the
 
lessons of the 1960's -- that the comparative 
advantage of instituti(-ns in developed countries 
lies more in the training r f scientists from less

ueveloped countries than in technol-,gy-oriented
research for the less-developed countries -- will 

to relearned. 2 3 

of current AID-university
Independent evaluation 

Also, fields other than agriculture
efforts is needed. 


and universities outside of the land-grant framework
 
generally seem to be neglected. A final caution is 

that as AID's demands on the universities in the name 
of efficiency became greater, portions of universities 

risk becoming extensions or 	 appendages of AID, and 
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identify and accommodate. 
more difficult to
innovative, unsolicited, unplanned inputs may become 


APPR~OPRIAE TECHNOLOGY 


Appropriate technology became prominent within AID 

The concept and its irplementa-
programs in the 1970s. 


tion within AID, the World Bank and elsewhere was one 


of the few new inputs of a technological nature to 


science and technology for development activity at 
that 


new programs, emphases, institutions
time, resulting in
and controversy-,ud2 


Definitions of appropriate technology abound.
2 4 


On one hand, there are the more philosophical defini-

ch e 12 5  
Onons, hantee r th wof E. F. Schuma 

F. chnoel5 

tions, stemming from the writings of e.it 


intermediate technology
who stressed the need for an 
which would improvP peoples' lives but would be small-

scale and ecologvca. On the other, there are those 


who use the phrase to connote anything that will work 

in a given local situation -- that is, anything wbich 
The FY 1984 AID Congressional
is -appropriate".
Presentation stress the idea of ncapital-saving 


technology":
 
deliveLY 
systems
 

tools, production processes and 


little capital per workplace
that use relatively that: are
and
reached
or beneficiary
created 

economic,
compatible with the local cultural, 


environmlental, ?olitical and social context in 


which they are embedded and with which they inter-


act; involve the local community or otherwise are 


physically and financially accessible to the poor; 


can be maintained and repaired by relying on 


locally available labor skills, spare parts and 

organizational capacity; are widely replicable; 


and above all, are economically efficient. 


$164 million of develoL-
AID estimates that in FY 1983, 

ment assistanc. obligations were for capital-saving
27 


in FY 1984, $158 million was tequested.
technology; 

AID has come a long way in its acceptance of 


an integral part of its pro-
appropriate technology as 
gram. The concept fits well with the basic human needs 


emphasis and the New Directions policy that still, atmulapproachs 
t current o eging
 

-2 8 (1) To stimulate and support _ndinn ati. 
least in theory, govern AID'S activity. ithough 

a ~propriate technology's identification ir.the minds of 


developing countries, with hand 

some,particularly in has earned the phrase


technology
second-rate
me-down, 

laudable 
some disapproval its objective-s appear


enough. Furthermore, Coln Norman'spleabftheyea
billion new jobs in the developing world by the year 

even attempt to comprehend2,000 seems difficult to 


unless there is emphasis on capital-saving, employmentgenerating activity in poor, populous countries.
 

con
capital-saving technology activity 

within AID has
The implementation of appropriate 
technology or
 

AID provides support for
 
receive attention.
tinued to 


A.T. International, a private organization 
which has
 

undergone recent changes in program focus (see Chapter
 

3). Other AID activity in appropriate technology goes
 

on without any conspicuous identification. It would
 

appear that such activity is a desiiable and integral
 
overall program. Among AID's objectives
part of AID's 


labor-intensiveagriculture and non-farm,especially in eaployment for the poor,are to increase income and 


business; to provide improved health care, education,
 
and population planning services to the poor at afford
able prices; and to strengthen the ability of private
 a fod
 
anoouaioglnigyevcstotepo

and public sector decision-making to select, develop,
 
adapt and disseminate useful capital-saving technolo
gies.30 Some appropriate technologies in the renewable
 

as part of U.S. preparations for
 resource area examined 

UNCSTD include windmills for water-lifting and irriga
tion, improved cookstoves, solar grain dryers, and
 
buildinj materials from agricultural wastes and natural
 

OFFICE OF THE SCIENCE ADVISOR
 

in the wake of the UNCSTD Conference, and
Created 

originally conceived of as reporting to the head of the
 

umbrella International Development Cooperation Agency,
 

the Office of The Science Advisor now occupies a more
 

modest position within the AID hierarchy, reporting 
to
 

the Senior Assistant Administrator of the Science and
 

Its primary responsibility is to
Technology Bureau. 

administer a Program in Science and Technology Coopera

tion (PSTC). The first grant out of PSTC was made to
 
(NAS) and was initialthe National Academy of Sciences 


ly conceived of as being $36 million over five yeare
 

but this amount was subsequently stretched out to seved
 
(see Chapter 3),
years. Thus, the academy program 


amounts to about half of the annual $10 million appro

priation for the Office of The Science Advisor.
 
Principal objectives of the PSTC are:
 

rear approaches to current or emerging
 
development problems;
 

(2) To assist less-developed countries (LDCs) in
 
building the scientific and technical
 
capacity needed to attack such problems them

1 and
 

http:abound.24
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(3) To involve LDC scientists and scientific 


institutions 	more directly in priority 

science planning, 3 2
information
setting, 


technology transfer.
 exchange and 


of this Program represents part
The establishment 

of the U.S. response to LDC concerns expressed at 


on Science and
Nations Conference 


Technology for Development (UNCSTD). The Program 


is currently implemented by a system of 


fic peer review. 


the 1979 United 


3
research grants which 	undergo scienti 

fichpeerreiews coptare 


Although this competitive program started with 


proposals
little advertising, a substantial number of 


were received, growing from 120 
to 680 annually over a 

years 1981 to 1983. Pro-


three-year period from fiscal 


posals from LDCs a strong
are strongly encouraged although U.P. 

excluded, provided there 

is 

proposals are not 


During FY-1981 and FY-1982, proposals
LDC linkage. 

of areas, including


over a wide range
were funded 

plant improvement and
 

epidemiology and public health, 


agronomy, energy and engineering, and agriculture and 


marine science. Many of the proposals seem to run in 


the $100,000 and $200,000 
total ranje over two or three 
years.
 

As the program is evolving, there appears to be a 

a broad range of research areas 
shift from encouraging 


to a more narrowly defined set, supportive of AID 


Spring, 1983, research proposals were
interests. As of 

sought in four main groupings: (1) increased food 


improved nutrition (including biotechnol-
supplies and 

ogy applications in agriculture, biological nitrogen 


fixation, and aquaculture); (2) health and population 


(including biotechnology and epidemiology) (3) energy, 

and physical science (including
terrestrial resources 


seismology, meteorology, renewable energy and reforest-


ation); and (4) communications, computers and educa-

3 4  


tion. Emphasis is jiven to research in new areas and 

and policy


rapidly emerging technologies. Planning 


studies, and social science research are 
discouraged. 


be placed on getting
More emphasis appears now to 


proposals from developing country investigators who are 

local AID 


encouraged to submit proposals through their 


mission. 

The PSTC would appear to represent a more flexi-


ble, experimental source of support for science and 


technology for development efforts than exists in other 


Defining specific problem foci may
parts of AID.
3 5 


keep it from becoming a catchall for what won't fit 


it may also result in
elsewhere in the agency, but 


openness and innovativeness being stifled. An under-


lying problem is the relatively modest amount of fund-
to 
appear to be insufficient make
 
ing which would 


the resources
 
effective use of a substantial portion of 


the U.S. scientific and
and interest which exist within 


engineering community.
 

NOTES 

1. U.S. Agency for International Development
 

YQ1UM2x p. 	186.
 
2. Economic support funds include large amounts
 

funds
information is available on how these
detailed 	 for Egypt and Israel. In general, less
of money 	 Some
 
spent than on development assistance funds. 


economic support money is spent on science and technol

ogy activity.
 
3. U.S. 	 Agency for International Development,


A86.
3. 


p._186. p. 13.
 . Ibid., 
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5. Theodore W. Schlie, TbQDti 


iIY__ ild Report Contract SRS77-27991, University of
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10. Ibid.
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12. Ibid., p. 6.
 

13. 	 The countries are Costa Rica, Egypt,
 
Jamaica, Kenya, Pakistan, Sri
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14. For 	 a comprehensive analysis of the role of
 

U.S. universities in AID-sponsored and other S&T for
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Robert P. Morgan,
development activity, 	see 
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Ava K. Fried). 

15. M. Peter McPherson,
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CRSP's involve U.S. universities and
 

overseas institutions in collaborative reearch built
 

around specific crops, animals, 


16. The 


or development pro

such as sorghum and millet, small ruminant
blems, 

animals, and management of tropical soils. The
 

strengthening grants provide 
 support for U.S.
 



26 
27 

universities to strengthen their capacity for interna-

andtional involvement. and Internationa_for FoodAgricultural See, Board for AgencyDevelopment, 	 Interna-

tional 	Development, 
(November, 1983). 


17. 	 M. Peter McPherson, 

_
_Qq .• p. 1 

18. Ibid., p. 2. 
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_ 19sD_31, p. 226. 

25. E. F. Schumacher, fULQz
 

_ (New York: Harper and 

Row, 1973)


26. U.S. Agency for International Development, 


Ygluign p. 193. 

27. Ibid.

28. AIiDs "Main 

28. AID's "New directions" policy seeks to give


priority to projects and undertakings which ould be of 

ri rec t ben e f it to th e po ores t peo p le in d e v el o p ing 
countries and to increase their participation in devel-

opment activities. The policy was articulated in the 
Foreign Assistance Act of 1973. See Elliott P. Morss 
and Victoria A. Morss, U Q.S.- (Boulder: 
Westview Press, 1982) pp. 24-30. 

29.Pergamon 
b2- -Big hbit , (New York: W. W. 

s _ e h Qlgy _in _-
Norton, 1981), p. 151. 

30. U.S. Agency for International Development, 

QJi 	 P. 193. 

31. Robert P. Morgan and Larry J. Icerman, g


Yok _Peg __nPes, 98_,(i- Eizab (New 
York: Pergamon Press, 1981), (With Elizabeth S.Anrweta..Development, 

AndrewsCooperation 


32. Office of The Science Advisor, Agency for 
InternationalQ~g__Q Development,£i _I FQgamIWashington, - D.C. 20523 

1chumacherr..aF.,an(undated) p.i. 

33. Ibid.
 
34. An April 1, 1984 PSTC announcement indicated 


some shift in prioiities. Annual supoprt will be
 
available on the order of $1 million for each of five 

research modules: biotechnology/itnunology; plant

biotechnology; chemistry for world food needs; biomass 

biontechnology; cheaistryforordfoodneds bioogass 

resources and conversion technology; and biological 


control of selected schistosoes an viruotal
 

of $i million will be ail .ss tof
f..o
ann
o$1mlinwlbeavailable 	 fr annual Support of 
research in engineering technology; genetic resources;
 
anda atEosphcric, ocean and earth sciecenor
 

nc e s " 
International Development, O (Agency for
 
Advsor .. . of the Science
 
kZ, Washington, D.C., April 1, 1984).
35. The Office of Th
 

made grant that appear to deviate so!mewhat from the
rkaf the competitive grants program.
example, a two-year, $45000F	 

For
 
tFo 
 a 	 $ •0,0 crant to the Internaoundation 
for Science-was made whereby 
the
SeeJoh Day, QjiD (Washington, D.C.: U.S.
foundation can award small grants to LDC researchers.
 
AID, October 1982) p. 19.
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3 
Science and Technology

for Development:
 
Other Players
 

In this chapter we 
focus primarily
ties of four organizations which 
on the activiand technology for development. are active ij,science


of Although the sumtheir budgets for science and 
total
 

technology efforts
directed towards developing countries is about an
of magnitude 
less order
than 
AID's
technology effort,# they 
level of science and
represent
tant facets. at least 
two impor-
The National Science Foundation
The National Academy of (NSF) and
activities which would 

Sciences (NAS) are 
involved in
seem 
to
basic or be oriented towards
 
cal 

applied science whereas Volunteers in Techni-
Assistance 
(VITA) and A.T. International (ATI) have

emphasized appropriate technology, small enterprise
development, and field-oriented
tions. Other U.S. technology applicaorganizations 
considered. 

will also be briefly 

THE NATIONAL SCIENCE FOUNDATION 
The National 


pendent Science Foundation (NSF) is
U.S. federal an inde-
Congress in agency established
1950 to promote and by act of
proqress in the advance scientific
United States.
federal government agencies in that 
It 
it 

is unique among
and eigineering funds scientific
research in
as 
opposed t, emphasizing 
a wide variety of fields,l
energy, or defensE, one specific mission, such as
As of 
1983,
accuJued for the foundation
aflout 2' percent of federal support to
 

academic institutions for basic resesrch.
NEF are set 25 Policies forby a -memberWithin Nationala framework of Science Board,anc Congress of 
policies made by the president


director the United States.
of NSF, and The board, thefiie other highaPPoInted by the president NSF officials areof the Senate. with the advice andThe foundation's fiscal consent
gtt request 
to the Congress was for 
year 1984 bud$1,292,300,000.2
 

29
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The legislative mandate for international out research at developing country institutions A
 

involvement of NSF has been summarized as follows: program entitled, 
Science for Developing Countries
 
The National Science Foundation is authorized and (SDC), started at about the time of UNCSTD, has
 

directed 'to initiate and support basic scientific received very little in the way of funding; components
 
research and programs to strengthen scientific were to include support for dissertation research by
 

research potential and science education at all developing country students in the U.S., for short
 
levels and to appraise the impact of research upon courses, and foL cooperative research projects. Annual
 

industrial development and the general welfare.' budgets for the SDC prooran have been a few hundreds of
 

There are no reference to international science in thousands of dollars.7
 

the original mandate. However, in July 1968, PL The National Science Foundation has a special role
 
90-407 was passed which authorized the Foundation to play in connection with so-called AID-graduate or
 

to initiate and support specific scientific middle-income countries, that is, those countries in
 
activities in connection with matters related to which the per capita gross national product exceeds AID
 
inLernational cooperation, national security, and guidelines. More than thirty bilateral agreements for
 
the effect of scientific applications upon scientific and technica cooperatior are administered
 

3 	 for the United States by NSF an6are centered in the
society.. .
 
Division of International Programs of the Directorate
 

International cooperition does not appear to be for Scientific, Technological nd International Affairs
 
strongly emphasized throughout the history of the (STIA) A two-million dl mr item in the NSF 1984
 
National Science Foundation, at least until recently. budget submission was for ,ew bilateral program of
 

When NSF's Program of Research Applied to National scientific and technolc.oical cooperation with India in
 
Needs (RANN) was launched in the 1970s, there was the wake of Mrs. Ghandi's smme,, 1982 visit to the
 

essentially no international component. With the sub- United States.8 Among the areas to be studied in the
 
sequent establishment of the Division of International India program are monsoon dynamics, nutrition-related
 
Programs in a new Directorate for Science, Technology blindness, fuelwood research and materials research.
 

Science Foundation participated in
and International Affairs, international activity The National 

efforts to inventory U.S. science and technology activwithin the foundation had a focal poi:.t and became more 

ity as part of U.S. preparations for UNCSTD. Subsevisible. 


NSF's legislative mandate would seem to provide quently, the foundation and the National Science Board
 

sufficient justification for expansion of its inter- assembled intcrmation on the extent of NSF nterna

national S&T role, subject to the approval of 	the tional involvement; NSF's international activity
 
For clearly goes well beyond that administered by the STi
Secretary of State, should it choose to do so. 


example, the 1977 NSF Authorization Act directs the Directorate.9 For example, in 1981, the Physics Divi
sion of NSF gave 431 awards of which 112 (26 percent)
foundation "to assist in the resolution of critical and 


emergency problems with significant scientific and contained some international activities. Ten of the
 
technological components, such as the world food and awards included Support for foreign citizens and twelve
 

population problems".4 However, in the past, its main 	 had elements of cooperative projects. However the
 
countries most frequenpl involved, in descending
international cooperative science activitien have been 


with the developed countries. In NSF's 1979 budget order, were the industrialized countries of
 

submission, of the $10.6 million requested for interna- Switzerland, Frane, Italy, Japan and Germany oFG).l0
 
was A study of NSF's FY 1980 international ctivities
tional cooperative science activities, 58 percent 


science programs primarily with by R. W. Brainard indicates that "Developing nations
for cooperative 

developed or wealthier developing countries; 31 percent were most frequently involved in STIA awards whereas
 

was for scientific organizations and resources, the advanced countries were primary for the other
 

largest single part of which was the U.S. contribution as a whole."tl alsoflirctoratesfound that:
erainard 


to the budget for The International InstituLe foc
 
Applied Systems Analysis (IIASA), located in Austria.5 (1) about one out of five of NSF's grants for FY
 

Since 1979, the National Science Foundation's '980 "had some kind of international impla
tion." Forty percent of the awards were for
international activities directed towards developing 


countries have had a difficult time. A reasonably foreign travel only;
 
successful program called SEED (Scientists and 

Engi

neers for Economic Development) funded by AID was (2) less than 20 percent of the awards were for
 
U.S. c r 	 th forg orenza
terminated; the SEED program provided support for 


scientific and engineering faculty to teach or carry tions;
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(3) 	 advanced indutLial nations were involved ir. 
about 	40 percent of international grants; 

evelopir] countries accounted for aout 25 


percent; 


(4) 	international activity s,; jcia:ily in th. 
environmental ana like sciences; engineering 
and the physical and social sciences were
well 	behind those areas; 


(5) 	two parts o , STA anc Te Lirectorate
for 	Astronofical, Atmos:neric, Earth and 

Ocean Sciences (AEO) have subtantia 

international octVit- eA;AIOE' 5Lant:2 .- :emainly for 'big science" and 3iA for "little
sciance"; an~d 


(6) 	The STIA Directorate -az a M:a3r fa'toL in 
gLants related to foLmal U.S. Oilat-ialscience and technology cooperative agree-

ments, in science and technology iitern.--
tionalnot activity in in NSF.

1 2 genero1lyand countriesemphasiz,.ed elewhere 

e_(3) 


administration'sfollowing excerpt tun7 the Reagan
19 ] 	Annual
The 	 S&T Report to the Congress
sets 	the contevt for adzinistratIor,'s internatinal
t 	 6e
sce;cte 
cntet'
tthnl' 
 1
science and technolo-Y po ol:icy: 

comonents 	 theor the Adirtration's o enc .i 

technology pc''Iy arc- .u tantily toe as
se 
those that , toi;y rtur el ' tefestis 
components. International cooperative prcgr;:o 
supported uy the Gcvern1ment Fust Le consistent 

with the President's com:,itoent to :aintain fiscal 

responsiilitY n the ,urlIc soctor and enhance 

incentives for private sector inv t ent. They 
m ;st chaacterized, 0e, .i. side. a de 
lear distinctionrcles. ai.ro[.iate Lubic dprivate sector between international 
research 


projects will be sub3ect to criteria of excellence 

and mutuality of benetit. International applied
research projects ill aso be suuject to 
the 


criterion of pertinence to national economic and 

socil goals no needs."1 3
 

The report goes on to state that although the U.S.
 
is preeminent in many S&T areas, it no longer dominates
 
all fields, and can benefit from healthy competition

and 	cooperation. Further, the administration
 encourages more interational S&T cooperation outside
 

o f sponsorship. Citing President Reagan's
 
address at the International Meeting on Cooperation and 
Development in Cancun, Mexico in October 1981, theadministration places ez'hasis on the development of
indigenous policies and 
S&T capabilities in developing
 

Countries, and the application of these capabilities to
the solution of urgent international problems in food,
 
energy, natural resources and health.l4
 

In September of 1982, the National Science Board
adopted a statementThe board on Science in ar. International
Setting. states that the U.S. is at acritical point in its international scientific 

relationships as indicated by five developments:
 

(1) 	U.S. scientists no longer lead in all fields
 
and U.S. industry faces significant

challenges;chlegs
 

(2) many scientific problems are global in 
nature, their resolution can influence the
 
future well-being of the U.S., and they
 
require increased international cooperation
and 	a coherent approach for successful study;
 

modern scientific projects are large, complex
 
and costly, requiring facilities and opera

tions hich suggesL that international Coor
dination, sharing and cooperative funding may
 
prove useful in 
some 	cases;


(4) 	foreign policy considerations dre increas

ingly important in the conduct of interna
tional science; and 

(5) 	 science and technology are becoming increas
ingly independent, and "national security
 
implications of technology transfer have led
 
to increased discussion of the need for addi
tional controls on the international scienti
fic communication process itself.-15
 

With this as background, the board goes on to
Stress the importance of international scientific
 
COOperatin:
 

There are certain fields in which international
 
cooperation and access are essential to the effec
tive conduct of research because the scientific
 

http:health.l4
http:emphasiz,.ed
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questions being addressed are inherently global in
 
nature. Examples include research related to 

climatology, oceanography, space 	applications, 


studies, acid
health, population and resource 

rain, carbn dioxide buildup and heating of the 

atmosphere.l6 


The National Science Board's rationale for devel-
oping country involvement by U.S. science is part of a 
view that sees the maintenance of the vigor of the U.S. 
research effort as requiring a "broad world-wide pro-

gram of cooperation with outstanding scientists in many


corp ofwe~ quaifid 	 ossbi-
sientstsand"uniue
nations." Developing countries are viewed as having a 

corps of well qualified scientists and "uniue pssibi-

lities for access to scientifically important terr-
tories and environments. Moreover, international 

scientific cooperation may offer econDomic, diplonatic 


and other policy benefits going beyond the immediate
 
Pilateral
needs and interests of science per se."

17 


are
agreements which provide continuity of effort 


viewed as important; scientist-to--scientist cooperation
 

within this context is called for.
 
To facilitate international scientific coopeLa-


tion, the NSF is urged by the National Science Board to 

take the initiative, along with the Department of 

State 


and other agencies as appropriate, in bringing together 

to -,,all and imiplementpotential international partners 


international sharing or collaboration in

(emphasis added) science and engincering research. The
foundation is urged to use F-Ultilatelal channel-- such 


sepulilaera 


as The International Council of Scientific Unions
 
(ICSU) where possible; 1 8 The National Academy nf 


foudaton s ugedto chnnes 	sch 


The board statement
Sciences is also singled out. 

concludes with a plea for openness of scientific 

com-


a call for
munication on campuses of U.S. colleges and 

the NSF's organization and management procedures to 

dimreflect the lprinciples of id gthe internationalu 


enM recently,centiya nas9ec,stoi nter1984, international progra .More i l in the rational progrthat 
e7characterizedoftefudto
of the foundation seem primarily to oe justiried by the 

beneficial effects that they will have upon U.S. 
science. As the Committee on International Science of 

the National Science Board puts it in a statement 

boad
eoed tionahScie uof 


The central premn;ie ... is that since tne founda-
tion best serves the national interest y dis-
charging its mandate to promote the progress of 
science, it oust assume a more active leadership
role in supporting those aspects of international 

scientific cooperation that bear directly on the 


senltiofi cooeratinthbear dt 

health of American science.20
 

35 

Or as the foundation states in their FY 1985 budget

submission:
 

international Cooperative Science Activities fos
ters cooperative research and related activities
 
between American and foreign scientists and insti

tutions for the purpose of strengthening the
 
endeavors of the U.S. science and engineering 
community and. in the course of that strengthening
 
international relations as well.2 1
 

The emphasis is on scientific cooperation, not science
 
aninth
and technology for development, and 	on Cooperation that 
benefits U.S. science. Furthermore, basic or fundamen

tal research is to be the main focus, not applied
research
 

research.
 

Some questions anaconcerns arise about the FY
 
1984 National Science Foundation budget request tot
 
Congress, particularl that portion of the budget allo

cated to the DW.r~ctorat frSinfcTholoa
 
and International Affairs (STiA) 2 2 In a year in which
 
the ttloN u reqes frF 19 wa 17
 

NSF budget request for FY 1984 was 17.8
 
percent above the FY 1983 Current 	Plan, STIA's budget
was reduced from $44.2 million to $36.8 million, a
 
reduction of 16.7 percent. Whereas in FY 1983, STIA
 

i F 94taaccountedRelated for 4.2 percentAppro2riation,of the total NSF ResearchActivities 	 and
1984 that
 

figure fell to 2.9 percent.23
 
The rdtionale for this reduction in the STIA bud-


IFY 


get was set forth both in NSF budget documents and in a
 
memorandum from the NSF Director, Edward A.Kna to
 
the NSF Executive Council dated January 12, 1983.a' In
 

memo, programsen includedpca in the STIA sphere arehrceie a 	 porm hc r 
as being seilporm hc r 

stated to have not been viewed, implicitly at least 

"as being as central to NSF's mission as the research 
directorates." 2 5 Concluding that the responsibilities

the research directorates have been too narrowly
 
defined, and that the special programs have not had
 

sufficient resources to have an appreciable impact, Dr.
 
Knapp articulates a new management philosophy in which
 
the research directorates "must have sole responsibi
lity for receiving, evaluating, and decision-making on
all proposals (with the obvious exception of educa
tion)."2 STIA will continue to 	exist but it will
 

primarily serve an agency-wide coordinating role. Fur
thermore, STIA's FY 1984 budget request, according to
 

http:percent.23
http:science.20
http:atmosphere.l6
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n important kart of that trend. The NSF Director, 

Edward Knapp, who headed the Mathematical and Physical 
Sciences Research Directorate at NSF prior to becoming 
director, upon observing that "unfortunately, these 
special programs typically have not had the resources 

to have an appreciable impact," could have concluded 
that what needed to be done was to give the special 
programs more control of more resources. He didn't. 
Disciplinary programs may suffer from some of the same 
maladies attributed to the special programs -- lack of 
impact and service only to special interests, i.e., the 
scientists within the respective disciplines. 

In a broader sense, the NSF budget changes dis-

cussed here can be viewed as another ztep away from the 
kind of interdisciplinary research oi-problems of 
society, which became prominent in the 1960s and 1970s, 
towards a more narrow conception ef science as it 
existed before then. Such a development is occurring 
when the need for interdisciplinat research and 
problem-focused activity is greater than ever. It is 
articularly relevant to scientific and technological 

cooperation with developing countries because many 
development problems with technical components requre 
a broadly-based approach, involving non-technical fac-

tars to briny about solutions and improvements. 

THE NATIONAL ACADEMY OF SCIENCES 


The National Academy of Sciences (NAS) describes 
itself as "a private, honorary society of scientists 
and engineers, dedicated to the furtherance of science 
and its uses for the general welfare."3 3 Membership in 
the NAS or in the parallel National Academy of Engi-
neering (NAE) or Institute of Medicine (iOM) is y 
electio my existing members, represen~ting the elite of 

U.S. science, engineering and medicine. "Although the 
Academy is not a federal agency, it is cal led upon by 
the terms of its 1863 charter to examine and repcrt on 
any subject of science or technology upon request of 
any department of the federal guvernen. The 
National Research Council (NRC) is the operating arm of 
the academies; the programs to be described in this 

section are carried out under NRC auspices; however, 

identification with the National Academy of Sciences is 
often made in deference to the oldest of the three 
organizations (NAS, NAE, IOM). 

In 1969 a Board of Science and Technolcgy for 
international Development (BOSTID) was established 
within the academy structure to be responsible for 

programs with developing countries. According to its 

literature: 


Participants in BOSTID activities work with coun
terpart groups in developing countries. This
 
joint effort is directed towards strengthening
 
local scientific and technological capabilities
 
related to agriculture, environmental planning,
 
energy, forestry, health, natural resource manage
ment and conservation,nutrition, water supply and
 
quality, and other areas. Overseas activities
 
also address the national organizational and
 
planning capabilities needed in applying science
 
and technology to development. Studies examine
 

specific development problems and suagest possible

scientific and technical solutions.3

5
 

BOSTID's work depends upon the voluntary participation 
experts who contribute their time whilea serving on 

study panels and participating in overseas activities. 
A permanent BOSTID professional staff supports these 
efforts and ensures continuity. 

During the first decade of its existence, a vari
ety of studies focusing on development problems were
 
carried out under BOSTID auspices, many of which were 
supported by government agencies. One set of studies 
of "The Winged Bean: A High Protein Crop for the 
Tropics" and other innovative uses of plant materialshas received a great deal of attention. BOSTID has
 
also convened many workshops and seminars, both here
 
and abroad, on development topics. It also has sent
 
teams to several countries to help them to define
 

policies for science and technology and to set up 
organizations for this purpose. A large program to 
improve chemistry in Brazil was carried out in collabo
ration with a Brazilian agency.36 Much of iOSTID's 
support comes from U.L. AID. 

The academy represents a mechanism for involving 
elite U.S. scientists and engineers in workshops and
 
panels concerning science and technology for develop
ment. However, its makeup somewhat precludes involve
ment of and outreach to younger scientists and 
engineers as well as to a broader segment of the 
science and technolouy community. If it could somehow 
broaden its approach and perspective, it could very 
well play an expanded role in science and technology 
for development activity. The Research Grants Program 
is, in a sense, such an expansion. 

BOSTID's activity took on a new dimension when a
 
Research Grants Program was established with AID fund
ing in 1981. The program appears to have been created
 

http:agency.36
http:solutions.35
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in the wake of the failure to get ISTC anderway. It 

end of the Carter adninistLa-
was started at the tail 


tion during the 
period in which Frank Press, President 


Carter's science advisor, left that position and went 


on to become president of 	 the National Academ.;y of 
AID funds were ear-
$36 million in 


marked, first for a five year period, then spread out 

oversevn yars 


Sciences. About 


or he cadey, l wich bou $2sense 
over seven years for the academy o which avour $2 

million per year are being used for gdants, averaging 
Fade directly to developing coon-
about $0,000 each,
try investigators ann institutions. 


As of Spring, 1983, grants were being nade in the 


following specific areas: (1) grain ara, anth; (2) 

trees; (3) biclogical
fast-gLowing, nitrogen-fixing 


nitrogen fixation; (4) mosquito vector field studies; 

A sixth area 


and (5) rapid epideaiiologic assessment. 
was si,bse-


acute respiratory 
infections 
of research on 

By January 1, 1984, Projects otaling


quently added. reirg supported, spread over the six
$6 miLlion were 


research areas and over a wic:e range of countries. A 


Committee on Research Grants (CPG) btec:ded b, Dr. 

Rescarch Grants ProgramosFrederick Seitz oversees the 

for the academ-,y. 3 7  

The Research Grants Progira? can be oLoken down 


into two broad categories: (1) auricultuLe and fores-

yngintowith three projecrs fa I 

try and (2) health, 
The amaranth area tmphiasizes 	 agronoic 

eacn category. 

and processing studies of a plant with seeds of high 


protein content anc leaves whicn are eaten in nanv 

parts of the world. Biological nitrogen fixation worh 

seeks new knowledge and species which can restore soiI 

fertility; tropical tree projects, in addition to 


ideritify
interestS,in nitrogen-fixing varietles, seek to 

can grow on saline and other marr.ai
species which 


soils. Mosquito vector faed studies strive to under-
stand mosquito behavior and to develop methods of msos-

s 
quito control. 2*apid epidemiologic assessi : Lent [Pro- £ c t 

and inexpen
focus on developing methods 	 for quickly 


information about 
 health
sively obtaining reliable 
conditions in developing countries. Undez _tandang the 
extent to which LDC children are affected by acute
 

respiratory infections ;s tne newest research area. 

5akcO awards to 

in less developed coon-The Research Grants PLogtam only 
and institutions
individuals 

tries or in riddle-income countries in which the 

research will bp of benefit to less developed coun-

tries. Thus, grants have been nade to institutiols in 

Ha- i and Senegal as well as to Malaysia and Brazil. 

No money is available to U.S. researchers, un.less they 

are employed as consuLtants by the developing country 

institution. One problem faced by the BCSTID-CRC staff 

has been that it was difficult'at tirst to identify and 

and good resarch projects in
cultivate researchers
developing countries; however such progress has been 


made. U.S. university professors and other contacts
 
u nis 
 rrd sor anh oectaea
 

held to allow researcherscoordinating meetings are 
from different countries to interact; a grain amaranth
 
newsletter is being published. 

tte isademy Publishe 

The academy appears to be functioning in some
 
as an appendage of an operational AID oregram, 

with AID having some input into defining the program
 
prodding,
parameters; in the Spring of 1983, at AID' 


several planned new research areas were abandoned.
 
This may very well serve to prevent dupl ication with 

other AID supported efforts ann to permit more in-depth 
concentration and progress on a ]imiteo number of 

i srestricte
topics. The Research Grants Prona i S rentrite dn irta 
sylaw from making grants 


although 8
the restrictions are somewat iess severe than 

fon AID progras.
 
into making research grants is
 

The academy venture 

not far enough along to be fully evaluated; at this
 

writing, evaluations both the academy and AiD are in 

the rocess of getting underway, it appears to this 
the a get dea eo d e 

sevr.-Iaiastohshas gone into developing what promisesaOST[D-CkG staff 
to be a viable pregra.. In the long run however, is 

Are thereacademy wishes to continue? grantsthis a role the 	 for the research 
not other mechani ms uitable 

work, for example, wouldgrain amaranthactivity? The 

appear to bear some .cimilarity to that undertaken on 

other plants t the CGbAR sonsored international agri

cultural research centers (see Charter 5 although in 
the academy program the er.Chasis appears to be on 

national research investigators. sn the other hand,

rvsiiios 

the academy is not AID and its standing with the scien

tific community does provide it with some degree of
 

independence; the academy should also be in a better
 
[~Osition to appreciate what i involved in scientific
 
and technological research.
 

V0LU!,TEES IN TECHNICAL ASSISTANCE 

As the 1950s came to an end, a group of scientists
 
and engineers the General Electric Company, held
in the Schenectads, New York area, many 
of whom worked for 


periodic luncheon meetings under the auspices of the
 

Mohawk Chapter of the Federarion tf Americon Scin

tists. The topics for discussion ranged over a ariety 
andof issues; one concern was the role of science 

livingtechnology in helping to improve the standard of 

and quality of life for people 10 less-developed areas 
of the world. They tried to estimate the financial 

technical assistanceresources being devoted to such 

the United Nations and other organizations,activity by 

and found that those resources were less than the
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payroll of the General Electric Company in Schenectady. engineers can participate to some extent in development
 
It was concluded that if individual scientists or engi- activity without abandoning their careers. Although
 
neers would dorate some small portion of time to help legally a non-profit u.S. organization, in a sense it 
solve technical problems faced by people in less is international in scope, with both international
 
developed countries, international technical assistance volunteers and some international board members. As
 
activity could be greatly enhanced. And so Volunteers VITA's full-time professional staff component has
 

expanded, it has provided employment for young scien-

Technical problems were sought from foreign tists and engineers in a field in which job opportuni

nationals, missionaries, development workers and ties are limited in number, due in part to the policy 
others. A mail-order answering service eeLcec which of some organizations to hire only "experts" with many 
responoed to a variety of problems, many of which were years of experience. 
at the grass-rot. 3 or village level. With the advent VITA periodically\ does a great deal of soul
of the Peace Cor's, VITA's correspondence expanded as searching. The kind of issues which were discussed at 
the many ideiistic liberal arts majors in the Peace a May 1983 VITA innual Board and Corporation Meeting 
Corps ran into the variety of practical situations for and elsewhere include: (1) is VITA having the impact 
which they sought advice, inquiries expnded and a overseas that was envisioned for it? Would a "for
small professional staff was hired to supplement and profit" subsidiary increase that impact by increasing 
assist the volunteers. Early accomplishnents included the chances that promising technologies would be more 
publication of a Village Technology Handbook which was effectively disseminated? (2) is VITA's movement into
 
widely requested and distributed in several languages, high-tech information activity (computerized informa-

An effort to develop and disseminate a solar cooker met tion systems, satellite broadcasting) likely to shift
 
with jess success, its focus from the poor who have traditionally been thz
 

The VITA idea has persistec anu flourishe6. The target of its efforts? (3) Is VITA's heavy present 
roster of volunteers has grown to several thousand as dependence upon AID for funding likely to caus2prc
have the annual reques_.ts for information. The organi- blems for VITA in the long run? These and other issueo 
zation is a major source of information and expertise continue to be grappled with by VITA at a time of rapid 
on a wide variety uf technologies, including agricul- growth and major new program initiatives. In 1984,
 
tural implements, renewable energy sources, low-cost VITA began to move towards the development of profit
construction and small enterprise developmint. n the making enterprises which could generate support for it
 
1970'st VITA interacted easily with the growing appro- traditional programs of assistance to those in need.
 
priate technology movement in the U.S. and elsewhere 
hut it kept its identity centered on technical skills
 
and expertise as opposed to mote philosophical A.T. INTERNATIONAL 
leanings. 4 0  Its value was increasingly recognized by
 
AID and other public and private donors. A mu1t year A.T. International is a private, non-profit cor
effort in renewable enerqy technology funded uy AID poration which was brought into being in response to
 
along with other new initi5.tives nas resulted in a the U.S. government's desire to expand activity in 
major expansion of VITA. Oveseas VITA representatives appropriate technology in the 1970s. 4 1 Funded at the 
have been stationed in several countries and volunteer outset by a multiyear, $20,000,000 agreement with AID, 
take cart in technical panels and make site visits. its initial objectives included "the development and 
The activities of VITA have changed somewhat; there io application of technologies that result in increased 
now a sizeable full-time professional staff with sub- employment and income among the poorer members of 
stantial technical credentials and an annual budget developing nations."42 - A broad range of activities in
 
which in 1983 exceeded four million dollars. However, food and nutrition, shelter, health care and education
 
the idealism that lead to VITA's creation is still were envisaged, with the unifying theme the concept of 
present and some of the founders of VITA still take appropriate technology. Emphais was placed on over
part in its activities. seas field activities and on identifying indigenous
 

VITA represents the nearest thing to a grass-roots organizations and projects which would be self-renewing
 
effort bl scientists and engineers in the United States and have a multiplying effect. In some respects tech
and elsewhere to address a problem that was not receiv- nology played less of a role in early A.T. cnterna
ing adequate attention by government and industry, tional thinking than organizational, management and
 
namely, the plighL of poor people in developing coun- business questions. 
tries and their need for technical assistance. It It is this author's impression that A.T. Interna
provides a means by which volonteer scientists and tional got off to a rocky start. There were tensions
 

http:leanings.40
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between the more philosophical and more pragmatic ele-

ments of its appropriate technology adherents; tensions 


also arose because of this private organization's
desire to maintain a substantial degree of independence 

from its primary funder, AID. In the early 1980s, 

there was considerable uncertainty about the future of 


A.T. International; both the Reagan administration and 

the Congress seemed less committed to the concept than 

was true in the 1970's. 


In the Spring of 1983, a new course was set by and 

for A.T. International, in consultation with AID. 


Under new leadership, the organization is focusing on 

three specific technology areas, namey the processing 

of agricultural products, farm related technology and 

the development of local mineral resources. Efforts 


are being concentrated on small and micro enterprises 

to commercialize and disseminate appropriate technology 


and "on field projects that promise to produce positive 

direct effects on employment, income, savings, capital


4
 
formation and or productivity of the poor." 

_e creation of A.T. International has permitted a 

major infusion of support for activity in appropriate 
technology, with an annual budget in the several 
millions of dollars. From 1979-1982, A.T. Interna-
tional granted almost $9 million for 213 projects, or 


about $42,000 per grant. Future plans call for fewer 

but larger grants to organizations with large follow-

ings, like the 2,000,000 people of the Sarvodaya 


Shramadana Movement in Sri Lanka. An example of 
a 

future project involves a grant to an African associa-

tion to plan and implement a project to enable 5,000 


families to increase their incomes by 20-40 percent by 

learning how to maintain and fabricate spare parts for 

more than 430 small-scale villaqe palm oil presses 


Thihenaew dictonof a. InternAID's i rse 

The new directions of A.T. International may riot 


satisfy some of its early, more zealous supporters. 

The organization now appears to have been rationalized 

as one piece in U.S. AID's science and technology for 


development puzzle which fits neatly alongside other 

pieces. However, the flavor of planned projects would 


appear to be consonant with appropriate t;chnology 


objectives and tnue changes may greatly strengthen A.T. 


International's ability to 


which have fallen into disrepair.4~pl 

operate effectively, 


ASSESSMENT 


The four organizations described in this chapter 

do not exhaust the resources in the United States 

involved in science and technology for development 
activity. There are U.S. universities that play a 

major role in education and training and in cooperative 

linkages, cunsulting organizations that serve as AID 


contractors, professional organizations such as the
 
American Association for the Advancement of Science,
 

and mission-oriented U.S. government agencies like the 
National Institutes of Health, the Department of Energy 

and the National Oceanographic and Atmospheric Adminis
tration. Multilateral organizations will be dealt with 

in the next chapter. There are also organizations in
 

other industrialized countries which are active in
 

science and technology for development.
 
Bilateral science and technology for development
 

activity out-3ide of AID and centered in the organiza
tions described in this chapter probably amounts to
 
several tens of millions of dollars per year, a very 
modest amount. These efforts fall into two categories: 
(1) a research oriented, basic or applied science (as 

opposed to technology) component, in the National 
Science Foundation and in the Research Grants Program 

of the National Academy of Sciences; and (2) a more 
technoloyy oriented, field-oriented component in A.T. 
International and VITA. These activities have 
generally been rationalized so as to be in support of 
or at least not to conflict with mainstream AID science 
and technology activity in agriculture, population, 
health, etc. With the exception of NSF with its focus 
on inter,.-tional cooperative science, all the other 

activity is heavily funded by and to varying degrees 
responsive to AID. The NAS Research Grants Program s 

well as AID's Prograir in Science and Technology Coop

eration (PSTC), described in Chapter 2 place considera
ble emphasis on the biological sciences and biotech
nology.
 

The question of the impacts of these activities in
 

developing countries is difficult to answer. Some of
 

these activities (ehe NAS
 
hs ciiib(h A Research Grants Program,
PSTC program) are only a few years old. The
 

functions of some of them (NAS Research Grants, AID-

PSTC, Science for Developing Countries at NSF) were
 
envisaged as part of the Institute for Scientific and
 
Technological Cooperation proposed at the time of
 

UNCSTD. That they exist is encouraging. Whether they
 
can survive, grow and become increasingly effective in
 

their somewhat fragmented pattern and with their cur

rent relationship to U.S. AID remains to ue seen and
 
evaluated.
 

NOTES
 

1. Note that in this section, as in NSF's title,
 

the word "science" is meant to encompass a broad range
 
of scientific and technological activity. In 1984,
 
some changes were made to NSF's legislative mandate to
 
give more prominence to engineering. In the same year, 

Edward Knapp resigned as President Reagan's first
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Multilateral Involvements
 

In this chapter, multilateral organizations
involved in science and technology for development in
 
which the United States participates will be examined.
 
Principal attention will be paid to activity within
 
several portions of the United Nations and in the World
 
Bank. The issue of U.S. non-participation in the
 
United Nations Financing System for Science and Tech
nology for Development has been introduced in Chapter
 
i; additional information on UNFSSTD's activities will
 
be provided here.
 

U.S. SUPPORT FOR MULTILATERAL
 
ORGANIZATIONS
 

U.S. support for multilateral organizations may be
 
divided into three categories: (1) conttibutions to
 
the United Nations and its specialized agencies, and
 
other regional organizations which represent the U.S.
 
share of costs and/or fulfillment of treaty or other
 
obligations; (2) voluntary contributions to interna
tional organizations and programs; (3) contributions to
 
the development banks, including the International
 
Development Association (IDA) of the World Bank. The
 
latter two categories represent multilateral assistance
 
activity which falls within the scope of the U.S.
 
International Development Cooperation Agency (IDCA).

However, the U.S. Treasury Department retains control
 
over U.S. contributions to the development banks, in 
spite of previous efforts by some in the Carter admin
istration to transfer this responsibility to IDCA. The
 
first category of contributions, which is included in
 
the U.S. State Department budget authority, goes pri
marily for paying the U.S. share of running organiza
tions and is not usually thought of as supporting

technical assistance, although some of these funds are
 
undoubtedly spent for that purpose.
 

51
 



52 53 

Qb a.ory Contr iluto _j.Ina 

Organizations 

Table 4.1 provides a ten-year history of U.S. 
otligatory contributions to international 
organizations, as has been authorized by conventions, 
treaties or specific acts of Congress. The drop in
 
funding from 1980 to 1981 and the large proposed 
increase from 1983 to 1984 represent a decision to 

return to full fiscal year funding afteL aperiod of
 
deferred assessments to eleven organizations. 

±
 

TAELE 4.1 
U.S. contributions to international 

organizations and conferences: 

a ten year history 


Year Amount Year Amlount 

1975 $203,903,000 1980 $411,500,000 

1976 217,853,000 1981 375,941,000 

1977 325,846,000 1982 398,240,000 

1978 390,106,000 1983 436,204,000 

1979 386,033,000 1984 (est) 525,773,000* 


Source: U.S. Department of State, The Budget in 
Brief: Fiscal Year 1984. 

*In The Fiscal 1985 budget, this 1984 estimate is
 
changed to $520,515,000 (appropriation). The 1985 

estimate is $525,570,000. 


Table 4.2 indicates the organizations supported by 

the United States in this category along with 1983 
actual expenditures, 1984 budget estimates and 1985 

budget requests. A significant number of these organi-

zations support work in areas which fall within the 

science and technology for development rubric. Of 

current interest is the sharp drop in the UNESCO budget 

from 1984 to 1985 which reflects the U.S. decision to 
withdraw from that organization. 


TABLE 4.2
 

U.S. assessed contributions to 
international organizations 

Progran and Financing (in thousands of dollars)
 

Program by activities: 
United Nations and affiliated 
agencies: 

1. 	 Food and Agricultural 
Organization .............. 


2. International Atomic 
Energy Agency ............. 

3. International Civil Avia
tion Organization ......... 


4. 	 International Labor 
Organization.............. 


5. International Maritime 
Organization .............. 


6. 	 International Teleommruni
cation Union .............. 

7. United Nations ............ 

8. 	 United Nations Educational, 

Scientific, and Cultural
 
Organization ..............


9. Universal Postal Union .... 

10. 	World Health Organization. 

11. 	World Intellectual Property
 

Organization .............. 

12. 	 World Meteorological

Organization.............. 


Subtotal .................. 


Inter-American Organizations:
 
1. Inter-American Indian
 

Institute................. 

2. Inter-American Institute
 

for Cooperation on
 

Agriculture ............... 

3. Organization of American 

States .................... 
4. Pan American Health
 

Organization .............. 

5. Pan American Institute of 

Geograpy and History..... 

1983 

actual 


35,069 


8,779 

3,641 

30,193 


326 


2,537 

153,309 


40,002

458 


45,084 


175 


2,844 


322,417 


103 


11,319 

46,452 

28,567 


285 


1984 1985
 
est. est.
 

45,698 49,323 

17,956 18,528 

6,103 7,211 

31,407 32,393
 

529 548
 

2,958 3,327
 
168,723 186,913
 

50,770 25,403

455 460
 

58,619 61,146
 

567 529
 

3,717 4,617
 

387,502 390,398
 

103 103
 

12,010 12,625 

44,641 43,433 

33,087 33,087
 

294 303
 

(continued)
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TABLE 4.2 (continued) 
U.S. assessed contributions 
international organizations 

to 

TABLE 4.2 (continued) 
U.S. assessed contributions to 
international organizations 

Program and Financing (in thousands of dollars) 
Program and Financing (in tbousands of dollars) 

1983 1984 1985
actual eat. est. 
1983 1984 1985 est.
est.
actual 


10. 	 International Cotton 
Advisury Carittee ........ 138 146 167 

6. 	 Pan American Railway
Congress Association ...... 25 25 25 11. 	 International Hydrographic 

Orgaaization .............. 41 41 47
90,160 89,576_ 12. International InstituteSbtu..........86,751 8675 9010 8,7
Subtotal .................. 


for the Unification of 

Private Law ............... 44 48 54
Regional Organizations:

1. 	 Colombo Plan Council for International Natural9
Technical Cooperation.. T n C pRubber 	 Organization ....... 157 170 206
 

306 306 336 14. International Office of
2. North Atlantic Assembly... 

Epizootics ................ 	 40 36 36


3. 	 North Atlantic Treaty 
15. 	 International Organizaorganization .............. 16,699 15,675 17,477 


tion for Legal	 434. 	 Organization for Economic Legl44Metrology .................

Coopezation and Development 7,907 18,225 20,286 


572 578 16. International Ribber Study5. 	 South pacific Commission.. 502 

Group..................... 
 41 35 37 

38,688
Subtotal.................. 25,423 34,789 
- 17. International Seed 

Testing Association ....... 4 4 4 

Other International Organizations: 18. Interparliamentary Union.. 242 268 293 

Bureau of Inte.itional 1. 19. Lead and Zinc Study
Group..................... 	 20 22 24
 

Expositions ................ 14 

1433 20. Maintenance of Certain
2. Customs Cooperation 

1,306 1,288 Lights in the Red Sea ..... 	 17 lb 19 
Council....................
 21. 	World Tourism Organiza

3. 	 General Agreenent on 
3,347 3,516 	 tion...................... 213 229 204
 

Tariffs and Trade.......... 1,356 

-

4. 	 Hague Conference on 
42 	 Subtotal .................. 5,497 7,277 7,805
Private International Law. 11 39 

4,273 .......
.......... ....
Adjustment. 	 ... ...5. International Agency for ........ 

Research on Cancer
........ 1,028 809 897 


Total obligatiors.......... 440,088 524,451 526,467
6. 	 International Bureau of 

the Permanent Court of
 
Arbitration ............... 7 7 8 Financing:
 

Offsetting collections from:7. 	 International Bureau for 
Non-Federal sources ...... -3,884 -3,936 -3,897the 	Publication of Customs 

.......
Tariffs.................... 34 34 38 

Budget authority8. 	 International Bureau of 

Weights and Measures ...... 266 275 309 	 (appropriation) ........... 436,204 520,515 522,570
 

9. International Center for
 
the Study of the Preser
vation and Restoration
 

374 405 405

of 	Cultural Property...... 


theI-PUnited7, 8. States Government, FY 1985,
(continued) Source: BudgetAppendix,ofpp. 
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Volunt y_ ributions t Multistability, helps to create a favorable trade and
 
investment climate, and provides direct benefits to the
 

=/anizA1jns U.S. economy in the form of contracts for U.S. equip-


Table 4.3 provides a summary of voluntary U.S. ment, jobs for U.S. consultants, and fellowships for
 
contributions to international organizations and pro- study in the u.S.4 Interestingly enough, the interna
grams from 1982 to 1985. As the pattern of administra- tional organizations in this category such as UNDP and

tion requests and congressional appropriations UNICEF seem to be more in favor than others such as
 

indicates, the Reagan administration has sought to cut UNESCO. Both UNDP nd UNICEF have U.S. administrator 
budgets for ag encies such as UNDP, UNICEF and UNEP, and UNICEF in particular has broad-based U.S. public 
while the Congress has tended to resist such cuts support. Yet the fact that contributions are voluntary 
during this period. These specific agencies, and and hence reducible without violating some formal 
especially UNDP, play an important role in science and international obligations makes these organizations 
technology for development activity. The administra- prime taLgets for budget cutting; hence the persistent 
tion's approach L.eems to be to reduce the emphasis on efforts by the Reagan administratio to reduce the 
multilateral assistance in part by reducing voluntary requests from prior years. 

contributions. 
The rationale for U.S. voluntary contributions to
 

the specialized E.gencies of the United Nations and to
 
the Organization of American States is set forth in the
 
IDCA FY 1985 Cor:,.ressional Presentation. U.S. contri- Multilateral development banks finance a variety
 
butions: of projects in developing countries. The emphasis in
 

the 1950s and 1960s was on large infrastructure pro

serve to Edvance American ideals and ideas jects such as transportation systems, power systems and
 
affecting the evolution of the international ports. More recently, there has been a shilt towards
 
system; provide tangible demonstration of American projects in agriculture, rural development and energy,

support for humanitarian activities, assure a as well as more concern with equity and with6 projects
Western influence in geographic areas of strategic which more directly benefit poor people.5 , Science
 

importance; encourage the acceptance of interna- and technology play a role in bank projects and pro
and grams.
other nations;
tional responsibilities by 


complement U.S. bilateral assistance programs, Perhaps the organization in this category of most
 
often serving U.S. purposes in areas too sensitive sigaificance for poor countries is the International
 
for, or outside the reach of, U.S. bilateral Development Association (IDA), the concessional loan

aid. 'flow window at the World Bank. The U.S. reduced its
2 

annual contribution to the IDA-VI replenishment (the

sixth pledging period) at the start of the Reagan
 

U.S. financial support for these programs: administration and sLcetched out its total contriibution
 

can help stabilize and improve our existing rela- from three to four years. As a result, funds for IDA
tionships and blur.t the attacks of adversaries VI for the three-year period from FY 1981 to 1983 fell
 
regarding general political and economic 4ssues 30 percent short of original targets ($8.9 billion vs.
 
within these muitilateral organizations. in add.- $12.4 billion), a situation which was expected to have
 
tion, U.S. opposition to technical assist-nce and a strong negative affect on India and countries in sub
other forms of program growth in the regular Saharan Africa.7 Furthermore, the U.S. has refused to
 
(assessed) budgets would be severely undermined in pledge more than $750 million per year to the IDA-VII
 
the absence of continued subctrantial U.S. contri- replenishment, which sets the three year IDA-VII pledge
 
butions to UNDP and other voluntarily funded at $9 billion rather than at the $16 billion recom

mended by the World Bank. In addition FY 1985 and FY
development assistance activities.3 1986 budget projections made in l983 would seem to
 

The levels of the Reagan administration's budget indicate that the United States wishes to continue to 
request seem to be a compromise between U.S. budgetary reduce its support for IDA at a time when pressures for 
constraints and benefits to be derived from U.S. con- increased financing have increased, in part due to the 
tributions. For example, in the case of U14DP, U.S. entry of China into the World Bank. 
support is justified because it promotes international 
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TABLE 4.3 
U.S. 	 voluntary contributions to 

and programsinternational organizations 
Budget authority ($000) 

Organization 
or Program 

UN Development Program (UNDP).... 

......
UN Children's Fund (UNICEF) 


International Fund for Agricul
....... 


International Atomic Energy
 
tural Development (IFAD) 

Agency (IAEA).................. 

OAS Development Assistance
 

Programs (OAS)................. 


World Meteorological Organization/
 

Voluntary Cooperation Program
 

(WV.,VCP) ...................... 

UN Capital Development Fud,0 

(UN cI1) ........................ 
UN Educational and Training Pro

gram for Southern Africa 

(UNETPSA)...................... 
UN Environment Program (UNEP). 

UNIDO Investment Prarotion 
Service........................
 

Tradeon International 
in Endangered 

Convention 
Species (CITES).. 

UN Volimtary Fund for the Decade 
for Women (VFDE) .............. 

(UNIN)..UN Institute for Namibia 

UN Trust Fund for South Africa 

.......................
(UNTFSA) 

UN Fellows.......................
 

UN Institute for Training and 

Research 
 (UNITAR) .............. 

FA) World Food Program (FAD/WFP). 

PAHO Revolving Fund .............. 

Total 


Request 
FY 1982 

120,000 

32,500 


(39,600)** 

12,750 


13,500 


2,300 

2,000 


1,000 

2,000 


150 

500 
500 

-

2,000 
- -_ 

189,200 


Appropriations 
Bill 

FY 1982 

128,186 

41,500 


12,750 


16,000 


2,300 

2,000 


1,000 

7,850 


138 

-

500 

34449 

422
422 

2,000 

215,438 


tosncurnlaprpitdanadtoa$366Organizations*$14,814 tousand currently 	aporopriated; an additional $3,686 

Las been requested 
as a supplemental 

appropriation.
 

U.S.Agency for International Development, AM'D-

Sources: 


Pr ttion FiscalCongressional Bude 

U.S. International Development Cooperation Agency, 
Year 1985.Congressional Presentation. 	 Fiscal 

and Proar s.International Oranizations 

Request 
FY 1983 

106,800 

26,000 


(65,400)** 

14,500 

15,500 

2,300 

2,000 

1,000 
3,000 


150 
500 
500 

500 

2,000 
_ 

173,25C 


**IFAD budget authority was not included under International
and programs until 1984. 

Appropriations
 
Bill 


FY 1983 


140,000 

42,500 


40,000 

14,500 

5 


2,300 

2,000 

1,000 
7,850 


-

138 

-

500 

343 

2,000 
_ __ _ _ 

269,502 189,950 


Request 
FY 1984 

120,000 

27,000 


(50,000)** 

18,500 

1 


2,300 

2,000 

1,000 
3,000 


-

150 

500 

500 


-

-

2,000 
_1,686 


FY 1984 
Estimated 

160,000 

52,500 


50,000 

18,500* 

15.500 


2,300 

2,000 

1,000 
10,000 


-

150 

500 

500 

500 

422
 
2,000 

317,850 


FY 1985 
Request 

120,000
 
27,000
 

50,000 

20,500 

15,500 

2,000 

2,000 

1,000 
3,000
 

100
 

200 

500
 
50
 

-

_ _ 

241,800
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UNITED NATIONS DEVELOPMENT 

PROGRAMME (UNDP): THE GLOBAL 

AND INTERREGIONAL PROGRAMME 


The United Nations Development Programme (UNDP) 

has been a major focal point for science and technology 

activity within the U.N., although some of the U.N. 

specialized agencies are also heavily involved in 

science and technology efforts. Projects within the 

UNDP Global and Interregional Programme are directed 

towards fields similar to those found in AID's 

bilateral programs, namely agriculture, health and 

energy. The emergence of the U.N. Financing System for 

Science and Technology for Development (UNFSSTD) could 

represent competition to UNDP for scarce resources for 

science and technology activity within the United 


Nations at a time when financial contributiuns to UNDP 

programs from donor countries are not growing in 

accordance with UNDP's desires or needs, and when the 

strong value of the U.S. dollar is putting additional 

stress on UNDP's activitits.9 


The Global Programme of UNDP has been broken down 

into three phases: (1) a period from 1972-1976 with a
 
budget of $15.5 million; (2) a second programming cycle 

from 1977-1981 at $52.9 million; and (3) a third period 

from 1982-1986 with an "illustrative global indicative 

planning figure (IPF)" of $114.8 million.1 0 The Global 

Programme supports projects that are research-oriented 

and that address development issues of high priority 

with potentially wide impact. The Programme seeks to 

mobilize "scientific and technical talents and 

resources in support of research efforts in areas of 

vital concern to the developing world".., and "to 

correct the disproportionate concentration of research 

capacity and resources in and for developed 

countries... mll 


To data, two-thirds of the Programme's resources 

have been devoted to the agricultural sector; most if 

not all of these activities have been carried out 

within the Consultative Group on International Agricul
tural Research (CGIAR) which is sponsored by UNDP, the 

Food and Agricultural Organization (FAO) and the World 

Bank (see Chapter 5'. High priority has been placed 


on: 


development of agricultural research and training 

as essential elements in any strategy for increas-

ing agricultural productivity. Attention was to 

be directed not only to basic research aimed at 


developing higher-yield crop varieties, but also 

at strengthening economic research, at a deeper 

knowledge of farming systems, farmers' economic 

problems, storage and marketing systems, as well 


1 2
 
as pre- and post-harvest technologies.


Work has been carried out on maize, rice, sorghum and
 
millet, roots and tubers, biological nitrogen fixation,
 
livestock diseases, and other agricultural problem
 
areas.
 

Health is a second major priority area in which
 
two large projects were started in 1978-1979. 5NDP,
 
together with the World Bank and WHO is sponsoring
 
research aimed at control of six major tropical dis
eases: malaria, schistosomiasis, filariasis (including
 
onchocerciasis), trypanosomiasis (both African and
 
American), leishmaniasis, and leprcsy. A separate
 
project, with WHO, is concentrating on research on
 
vaccines and drugs. 13 Still a third major area,
 
energy, is emerging with initial work on small-scale,
 
solar-powered water pumping systems, jointly with the
 
World Bank.14
 

An evaluation of UNDP activity sponsored by UNDP
 
itself was generally supportive. The UNDP takes credit
 
for mobilizing through the CGIAR mechanism some $120
 
million per year for agricultural projects and more
 
than $70 million for the Program for Research and
 
Training in Tropical Diseases. According to the UNDP:
 

The principal lesson, confirmed in the 1977-1981
 
cycle, is that UNDP global projects are a success
ful means of solving significant scientific and
 
technological problems facing the developing
 
world. At the same time, the majority of problems
 
tackled to date evidently require a sustained
 
effort before scientific research can produce
 
solutions, and before those solutions can be
 
translated through regional and national institu
tions into growth and development at the farm and
 
village levels. Scientific research is costly and
 
the establishment of international cooperative
 
financing mechanisms to permit cost-sharing has to
 
be considered... A related conclusion is that the
 
global programme is likely to take the form of a
 
relatively small number of large projects.

1 5
 

The Global Programme is singled out for its promotional
 
and catalytic role and its role in institution
 
building.
 

The 1981-1986 programme will continue to stress
 
agriculture, health and energy, in that order. Within
 
health, an initiative on safe rural drinking water and
 

sanitation is being implemented.16 In energy, new and
 
renewable energy sources, conservation1 7 and information
 
are singled out for attention.


The Interreglonal Programme of UNDP is concerned
 
with regional or country (sub-global) projects pri
marily in fisheries and trade. Funding for the three
 
cycles defined previously runs $22.4 million, $31.8
1 8
 
million and $73.5 million, respectively.


http:implemented.16
http:million.10
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with UNDP Global Programme officials

Discussions 

about the funding situation. 

in 1983 indicated concern 
Support for agricultural programs 

was not growing as 

planned and the health area was considered 
to be badly 


The latter view was expressed at 
a time 


underfunded. 

when the AID FY 1983 budget request 

contained a sharp 


U.S. bilateral aid programs in 

decrease in funding for 

health. 19 


UNITED NATIONS FINANCING SYSTEM 


TECHNOLOGY FORFOR SCIENCE AND(UNFSSTD)DEVELOPMENT 

of the UNCSTD Conference
A major recommendation 
that the U.N. General Assembly establish 

a financ-

was 


and technology for development

ing system for science 

in support of a broad range of capacity 

strengthening 

activities in developing countries and in support of 


2 0 

the Vienna Programme of Action. Complementary to 

existing bilateral and multilateral science and tech-
nology programs and supportive of national developing 


to be estab-

country efforts, the financing system was 


y 

lished, taking into account: 


the technological capacity

a) the asymmetry of 


between developed and developing countries; 
b) the 


need for predictability and continuous 
flow of 


resources; c) the need for substantial 
resources 


exist within the
those that now
in addition to 

untied external
for the scientific and technological 

un t r ies 2 1 


development of the developing co 
g
 

U.N. system; d) the need for 


to be 

An interim fund to be administered by UNDP was 


established in the wake of UNCSTD 
with a target of no 


voluntary contributions for
in 

1980 and 1981.
less than $250,000,000 


the two-year period of 


An introduction to the current status 
of UNFSSTD 


1. !.ccording to
in Chapter
has been presented 

Wilkowski, "The U.S. Congress refused 

to appropriate 

as the
been envisaged
the $50 million which had (but which the U.S. delegation


American contribution 2 2 


had not been authorized to pledge)."
-fortunately 

the letter of what happened,
However, regardless of 
 failure to 


there have been some negative effects 
of our 


one U.N. 
one thing, according to 

contzibute. 
 For 

in Japan and 

financing system official, U.S. allies 


Western Europe who were persuaded 
to go along with the 


in working out a consensus on the 
financing system


U.S. 

had been very suppor-
in some cases
at UNCSTD, and who for example some
ing system --


tive of the fan be very
-- were reported to 

Scandinavian countries 


upset at the U.S. refusal to contribute. 
For another, 


through 


place 


take 

developing countries were also upset 

because pledges to
 
not than
much less
have been
the financing system


did
envisaged.
 
a major source of support for what
 Because UNDP is 

science and technology activity
have defined as
we system to
 

within the United Nations, the 
question arises as 


why expansion of science and technology 
activity within
U.N. 


thelikely answer is that The Group of 77, an organization
 
than 100 developing countries, view
 

representing more 


the UNDP as being "donor controlled" 
-- that is, they 

believe that decisions on project selection and funding
 

are essentially made by or strongly 
influenced by those
 

who contribute. 2 3  UNFSSTD was to have decision-making 

the developing countries. This
 
reside primarily with 

was assured by the December 1982 General Assembly
 

for UNFSSTD to
 an Executive Board
action establishing 

be composed of 21 directors, one-third from developed
 

countries and two-thirds from developing countries,
 

and
action urged coopera"reflecting 2an4 appropriate balance between donors 

recipients." However, the same it also
tion and coordination between UNFSSTD and UNDP; 


gave over-all supervision of 
the management of the
 

financing system to the UNDP Administrator, who is
 
former U.S. Congressman from
Bradford Morse, 


Massachusetts.
 
The question of financial support for the UNFSSTD
 

is crucial. Contributions to the original $250,000,000
 
far short.
1980 and 1981 fell 
target set at UNCSTD for 
 administrators
financing system
To encourage support, 


in seeking donations
 have pioneered within the U.N. 
from countries tied to specific projects in specific
 

"non-core" contributions. By 
May

countries, so-called 


million had been pledged 
for 79
 

1983, a total of $83 

substantial 
support from the
 

projects, including 
 some
 
Government of Italy for projects 

which require 

now Italy did
Because until
purchase of Italian goods. 
 aid program, UNFSSTD
 not have a substantial bilateral 
 to the technical
 a way to gain entree
represented the
However,
on favorable terms.
assistance field 


flexibility shown by UNFSSTD in accepting 
tied projects
 

is not appreciated by some within 
the U.N. who view it
 

as an undesirable departure from previous 
practice.
 

A meeting of the U.N. Intergovernmental Committee 

on Science and Technology for Development 
La say of 

1983 resulted in a statement that 
called for a target 

of "core" resources of at least $300 
million ever three 
least $50 million
including at 
years starting in 1983, The
 

in contributions from July 1983 
to June 1984.25 

a
 
1982 General Assembly resolution calls 

for 

December 

three-year total of $600,000,OOC, 

both core =nd non-

If such
1983-1985. 


core, for the financing system for 

to be made available, it would make
 

an amount were 


UNFSSTD a major factor in science 
and technology for
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UNDP. However,
to U.S. AID or 

development, comparable or even a rela-such supportfor achievingprospects 

it seem very dim at this 
small fraction of 


writing, 

tively 


of projects
some examples
4.4 lists
Table 

,rojectS are
A broad range of 
supported by UNFSSTD. 
 over a

high an, low technology,
being financed, both 

wide range of organizations and 
countries, both low and 


The funding pattern clearly differs 
middle income. 

the Global Programme of UNDP, 

with its
 
from that of Of the
centers and networks. 
emphasis on international 


were in Africa, 20 in Asia, 18 in 

first 83 projects, 28 


and 6 were inter-
Arab States
Latin America, 11 in 

support for these groupings was 34
 

regional; financial and 713 percent22 percent,24 percent,percent, 35 percent of the 

the total, respectively,
percent of 
 developresearch and 
were for strengthening
projects 
 sciencefor strengthening24 percentment activities, 

24 percent for search, 
and technology infrastructure, 

choice, negotiation and adaptation 
of technology, 11 


and 6 per
percent for development of human resources, 2 6 

and technology information systems. 
cent for science 

UNITED NATIONS CENTRE FOR SCIENCE 


AND TECHNOLOGY FOR DEVELOPMENT 

a direct outgrowth of UNCSTD; its 
The Centre is 
 the UNCSTD


is to aid in implementing
main purpose 
 U.N. Inter-It reports to the 
(Vienna) Plan of Action. and on Science and TechnologyCommittee 

was formed from agovernmental 
an advisory committee which tech-has on science and

U.N. advisory committeeprevious in three
The Centre is organized

nology (ACAST). (2) Coordi-
branches; (1) Policy Analysis and Research; 

Organiza
(3) Liaison with Non-Governmental
nation and policy analysis

As of Fall, 1983, the 
tions (NGOs). 
 two areas: (a) the
examining
and research division was 
 traditional
 
integrated application of emerging and 


and tech-of scienceand (b) managementtechnologies Panels and workshops
nology in developing countries. 
were being held on these topics in the Philippines and 


Panels were also planned 
for
 

Kuwait, respectively. 

NGO's and professional societies 

on the role ofTunisia for Peru on 
science and technology, and 

in popularizing Thus,
development.
of research and
commercialization 

on broad, general topics.
focus
Centre studies tend to 
 and coor-
understand
the Centre is to


A second role of 


dinate science and technology activities 
within the
2 7 

U.N. system. 

the Centre launched an Advance Technology
In 1983, 

(ATAS) which appears to be based upon the 

Alert System emerged in the U.S. 
idea of technology assessment that 

to
benefit
ATAS seeks to be of 

in the 1960s. 


TABLE 4.4
 
by the U.N.

Some examples of projects approved 
Science and TechnologyFinancing Systen for 

for Development (as of Decerber 31, 
1982)
 

Country 


Malawi 

Senegal 


Swaziland 

Regional 

Jordan 

Tunisia 

Laos 


Pakistan 


Jamaica 

Ghana 


Ivory Coast 

Regional 

Project Title 

Scientific & Technologi

cal Develormntt in the
 

Tea Industy 


Senegalese Institute for
 

Agrlcultural Research 


the FacultyStrengthenina 

of S a Univer

sity College of Swaziland 


Strengthening the S&T 
of the AfricanCapacities 

R- ional Centre for 


Technology 

Building Materials
 

Research Centre 


Earth ScienceCentre for 
& Geological Cartography 


Strengthening the National
 

meteorological Service for
 

Agriculture, Phase I 


Development Centre for
 

Silicon Technology 


Upgrading the Scientific 
bilities of the Jamaica 

Bauxite Institute 

Symposium on the State
 

of Biology in Africa 


Medical Research of
 

Africans
AfiasGv:n10 

Improvement of wood 

Stoves in 
 the Sahel 

Executing 

Agency 

Govt 


Govt 


UNESO 


Govt
 

(AWT) 


Govt 

Govt 


UNIDO 

UNIO 

UNESGC 


Govt 

Govt
 
(CILSS) 

Amount
 
(US$)
 

655,000
 

1,000,000
 

667,000
 

300,000
 

1,016,000 

1,550,700
 

325,600
 

1,435,000
 

1,074,800 

34,000
 

2aok000 

110,000 
(continued)
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TABLE 4.4 (continued)
 

TABLE 4.4 (continued) 	 Some examples of projects approved by the U.N. 
Financing System for Science and TechnologySane examples of projects approved by the U.N. 

Financing System for Science and Technology for Development (as of December 31, 1982) 
for Development (as of Decenber 31, 1982) 

Country Project Title 

Executing 
Agency 

Amount 
(US$) Country Project Title 

Eyecuting 
Agency 

Amunt 
(US$) 

Sudan 

Philippines 

Cellulose Chemistry and 
Technology Research Unit 

Industrial Chemicals fromlidigenous Carbohydrates
Raw Materials 

UNIDO 

UNIDO 

731,000 

1,121,000 

China 

Cuba 

Etablishnent of the 
Beijing Institute for 

Training 

Development of Mineral 
Processing Technologies 

OPE 

UNIDO 

1,306,500 

59,000 

Brazil 

Inter-
regional 

Development and Optimiza
tion of Carbon Fibre 
Technology 

Strengthening Capabilities 
in the Use of Agricultural 
Information Systems 

UNIDO 

FAD 

1,527,994 

994,000 

Source: U.N. Financing System for Science and Technology for 
Development, UNFve-A Dr~ Proiects A of _1 
Deceme ). 

Inter-
regional 

Lesotho 

Tanzania 

Application of modern 
Techniques in Physics(ICI)
eelopent 

Development of Solar 
Energy and Bio-Gas 
Production
Technology Transfer "indevoted 

367,224 
36,potentially 

339000 

developing countries by giving them early warning of 
beneficial impacts of new and emerging 

technologies as well as possible negative effects.
2 8 

Initial activities include establishment of a network 
of interested researchers and institutions and publica
tion of a bulletin. The first bulletin issue is 

to tissue culture technology. 

Bangladesh 

Paraguay 

Regional 

Regional 

Zanzibar Fisheries 

Strengthening the Irsti-
tute of Natural Drugs
Research and Developnent 

Post Graduate Training & 
Research in the dstry 
of Natural Products 

Appropriate Technoloical 
Advancetent int ral 
sectors of the Least 
Developed Arab Countries 

Establishment of a D 
Professionals 

FAD 

WHO 

U 
Uagency 

Gta 
League 

608,500 

1,130,000 

339,000 

170,000 

135,000 

(continued) 

UNITED NATIONS EDUCATIONAL, 
SCIENTIFIC AND CULTURAL 

ORGANIZATION (UNESCO) 
The Reagan administration's decision to have the 

U.S. withdraw from UNESCO on January 1, 1985 has 
focused considerable attention on this specialized

of the U.N. The policy issues associated with 
U.S. withdrawal will be discussed briefly in Chapter 6. 
Here, UNESCO's science activities will be outlined. 

The UNESCO budget adopted for the two-year period 
of 1984 and 1985 is $374.4 million; the U.S. share was 
to be roughly 25 percent. Of the total UNESCO budget, 

$30.5 million is designated, for research, training and 

international cooperation in the sciences and their 
application to development; $31.2 million is for activ
ity on the human environment and terrestrial and marine 
resources; and $7.6 million is for work on science, 
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eand other scientific aspects may
society. 


an soit. Ohrsinfcapesny
technology aspects or
 
be found in programs which deal with education, com-
described two 


Robert Maybury 
has 


munications and information system t 


UNESCO's work in science that sometimes conflict 
with 

pro-
an organization to


UNESCO started as
each other. 

among nations, implemented by 

mote global cooperation took on another However, in Che 1960s, it 

scholars. 


a development agency providing 
aspect, namely that of 
mission 


technical 
assistance to developing nations, a 


been restruc-
that, according to Maybury, it has never 

3 0 


tured to a major
handle.

UNESCO plays
to Roger Revelle, o$3mlinAccording nna ugto,9 with a rela-tieymds

role in oceanography research 
and mapping, 


of the U.S.
annual budget

roughly 4 percent of the 

of $9 to $13 million,
budget
tively modest annual 3 1 
 UNESCO also sup-

Scripps Institute of Oceanography. f smesioni U.. prcntto ndtud lsehee; th 2 fellowships 
ports students from developing 

countries on 


3,000 fellowships are in science and technology.
32 


study in the U.S. and elsewhere; 22 
percent of some 


to 


OTHER UNITED NATIONS AGENCIES 

Specialized U.N. agencies such as the Food and 


Agriculture Organization 
(FAO) and the World Health 


organization (WHO), support activities in which science 

the U.S. contributes 25 


and technology are significant; assess-
such agencies through 2World
percent to the budgets of S trbutess 

aerendthoogy udgesnfican hes
re 

the U.S. sometimes makes addi-

In addition, 


tional contribl!tions such as 
$2 million in FY 1984 to
ments. 


support the Tropical Disease 
Research Program of WHO. 
Program (UNEP) and 

as the U.N. Environmentztossch 
U.S. voluntary contributions 

also go to support organi-


rogra(UNFPA) an
(UNA.3 
the Fund .
U.N. for PopulationU.N EnvutionmenActivities 

zations suh a 


THE DEVELOPMENT BANKS 


recent years, science and
Within 
 technology activ-
in the
and attention
more focus
received
ity has 
A Science and Technology Unit,
pojetsThedevelopment banks. andinpts too providebak scien-aa tehnicltifiavic 

created within the World 
Bank in 1972 


to bank projects,
advice and inputs
tific and technical 

has helped the bank to define activity in appropriate 


a training
been carrying out
The unit has
technology. 

program for individuals from 

developing countries on 


technology for development.
science and on pro-

Although the World Bank focuses 

primarily
like agricuJture, it also

jects in particular sectors 


for the Consultative
Executil e Secretariat
houses the 
 Research (CGIAR);
Agricultural
Group on International the WHO 

it performs a similar coordinating 

function for 
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Tropical Diseases Research Program. It also sponsors,
 

therefore,m m e s . 5 4 here would appear, and manage-to 
UNDP, ene-qy sector assessmentalong withment progra 
am. e e s od appead threo e
ment 


AID programs as
be some coordination with bilater__ 


technical assistance activity.
well as U.N. a
 
According to Charles Weiss, the World Bank 

is 


for development
major force in science and technologythough its science 
that has had significant impact 

even 

as other
not as visible 


and technology activity is 

The bank is active in:
 

aspects of its work. 


(i) technical assistance to its member countries
 in the choice implementaticn and operation 
of
 

pro

in the devlopment of overall localot developmentfinances, and in the projects it 

in the development
technology 

tannrsacinvtodvlpeto lending for
(ii) project

technological capacitv; 


research, Innovation, development 
of
 

information;
training, and technological and diffuof scientific

scientific and technological 

capacity, 


research programs;

(iii) support to international 

and (iv) internal research and policy analysis
 

concerning the technological dimension 
of develop

35
 
ment.
 

Among the bank's lending for 1975-1983 were about $2.6
 

billion for scientific and 
technological education36
 

A Program of Training and Studies 
on Scientific
 

technological
and Technological Aspects of 
Development within the
 

to make scientific and 

ing their ability


Bank seeks to aid developing countries in improv
technology
science and
to improve their
decisions, 


th c ciy to thoutv
 
dpcito andtlink 


that capacity to the productive
course tocapacit 7 and link in-service trainingyear-long,officials inThe
a program involves developing 

country 
sctor. 


science and
in decision-making on 
help improve skillsdevelopment issues and problems.
technology for Sub

for the program includes case studies 
drawn
 

ject matter 

sectors (rural-road


from bank experience in various textile production,
construction, forestry, fisheries, 

Technological
on choice
ofetchnloglanggoernentpolcy.


steel-mill implementation, 
etc.) and focuses 


of technology and government 
policy.Tecandlgvrn
 

ate both the enterpise and governpolicy and plannin 3 8 Bank estimates that 
ment level are examned 

DevelopmentInter-American 

as of 1979, it has contributed directly $900 
million to
 

the scientific and technological 
development of its
 

the Caribbean as
 
in Latin America and 
member countries its
 

well as substantial to conindirect support. "Rarely do 


loan or technical 
cooperation activities 
fail 


and technological know-how,
 
new scientific
tribute These are provided
either directly or indirectly. 
 3
 

mainly through goods and services 
by Bank loans

educasupport higher

Nearly $300 million has gone to the


oriented towards engineering,
tion, much of it 


http:technology.32
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natural sciences and health. Similar activity is sup-
 _ 	 Institute for
 
ported in other parts of the world by the Asian 
 the Study of Diplomacy, Georgetown University,

Development Bank. the African Development Bank, and the Washington, D.C. 20057 (1982) p. 42.

African Development Fund.40  
 23. The view of the UNDP as a 'donor-controlled"
 

organization is not widely shared within the
 
industrialized countries. In general, UNDP funds are
 

NOTES 
 allocated to countries by a simple formula based upon
 
per capita GNP. Specific UNDP programs may be subject


1. U.S. Depattment of State, The __s_ 2 i to other requirements.
 
_ _ _ _ p. 37. 24. LQtu m_!nQ . . AiDn


2. U.S. Inteenational Development Cooperation e
 
Agency, _ 
 - United
 

_.QgsBizs ons and PriimB, (1984) p. 1. Nations Resolution 37/244 (December 21, 19821, p, 310.

3. Ibid. 	 25. _
 
4. Ibid, p. 7. "__beUi~d 	 -

_ published L yQgmZ (May 4, 1983).

for the World Bank by Oxford University Press, (New 26. U.N. Financing System for Science and
 
York, 1982) p. xv. 
 Technology for Development, "maax

6. hH 1_ _nu_ 
 _ The World March, 1983, pp. 2, 3. For further information on
 
Bank, Washington, D.C. 20433 (1982), p. 3. 
 UNFSSTD, see Rustam Lalkaka, _
 

7. Remarks by Robert Ayres at the International 
 _ 	 paper
Development Conference, Washington, D.C., Nay 18, 
1983. presented at Annual Meeting 	of the American Association
 
... for 


£n B _iz p. 5-20. Estimates of budgetary 1984).
 
8. 	 -- ---- ----IHA! the Advancement of Science, (New York, May 26,
 

p,

authority for 1984, 1985, and 1986 were $1.618, $1.269, 
 27. Based on conversations with M.

and $1.215 billion, respectively. Anandakrishnan, U.N. Centre for Science and Technology


9. Countries pledge to UNDP in their own 	 for Development (New York, December 20, 1982).

currencies. The UNDP converts contributions to dollars 	 28. United Nations Centre for 
 Science and
 
to carry out its programs. As the dollar strengthens Technology for Lovelopment, _
 
relative to other currencies, the latter loses value so 2yItgm, Memo ATAS/CR2/6.83 (New York: United Nations,

that actual dollars available to UNDP fall short of 1983).

expectations. 
 29. Malcolm G. Scully, "Is UNESCO Worth Saving?


10. 	 United Nations Development Programme, CaDt y If It Is, At What Price?," _Cb1L2g__Hi Lp.
 
_gbnHIQ, n Vol. XXVIII, (February 29, 1984) p. 27.
 

_ 	 Governing 30. Robert Maybury, Remarks at the Annual Meeting
Council Report DP/524, March 12, 1981, p. 3. 
 of the American Association for the Advancement of
 
11. Ibid. 	 Science (New York, May 27, 1984).

12. Ibid. 	 31. Roger Revelle, Remarks at the Annual Meeting

13. Ibid., 
p. 7. 	 of the American Association for the Advancemcnt of
 
14. Ibid. 	 Science (New York, May 27, 1984).

15. Ibid., p. 9. 	 32. 
 Arthur Solomon, Remarks at the Annual Meeting

16. Ibid., p. 11. 
 of the American Association for the Advancement of
 
17. Ibid., p. 18. 	 Science (New York, May 27, 1984).

18. Ibid., p. 19. 
 33. Nyle Brady, Rem-rks at the Annual Meeting of

19. Subsequent budget information indicates that 
 tho American Association for the Advancement of Science
 

this proposed U.S. AID health budget Tut was 
restored. 	 (New York, May 26, 1984).

20. The United Nations Conference on Science and 34. -__s n


Technology for Development, h _
 
.8.Q __,_ 	 n1nnQc___ (November, 1982).
(New York: United Nations, 1979). 	 35. Charles Weiss, Jr., 

21. Ibid., p. 34. 	 _ 
 paper prepared for delivery at the
 
22. Jean M. Wilkowuki,

_e 	 _ Annual Meeting of the American Association for the
22gn 	 Advancement of Science (New York, May 26, 1984), p. 1.
 

http:ATAS/CR2/6.83
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36. 	 Ibid., p. iii.
 
Maybury,
37. Mario Kamenetzky and Robert 


d t "Q 

World Bank, October, 1982).

(Washington, D.C.: 


1984, some thought was being

38. In August of 


given to eliminating the science and 
technology unit 


within the World Bank, which had been merged 
into a new 


Office of Environmental and Scientific Affairs in 1981. 

Eliminate Its 


See Wil Leprowski, "World Bank May 

_
Technology Advisory Function," 


Ng g 62, No. 32, (August 6, 1984) pp. 14-17. 


39. Antonio Ortiz Mena, 

Ltn
Ibn ~ 

9. 
 United Nations Conference
the 


on Science and Technology for Development 
(1979) p. 2
Alig, address before 


For further discussion of the multilateral
E. Sanford, 9.Z.development40. banks, see Jonathan 

deve lopmentbas, seeonathanE._Sanfo ank 


and Robert L. Ayres,
(Boulder: Westview Press, 1982); 

-'and
(Cmbige: Th-eMI-TPress, 1983). 


(Cambridge: The MIT Press, 1983). 
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5
Science and Technology

for Development:

Some Illustrative Examples
 

In this Chapter
development 
 some examples of international
will be described.

activity involving science and technology
using three These examples have been chosenpal criteria.opinion, they represent First, intechnology the author's 

impact have either 
cases in which science and/oror have the had a significantthey potentialillustrate Positivefor doingactivity. a broad so. Second,range of S&T for development
thatment the author 

Third, they are topics in S&T for develop-
This chapter is most familiarFor example is not meant with.relatively to beactivity in little all inclusive.the health attentionof smallpox and field, although is paid todiseases the potential the eliminationmay very eliminationwellsignificant represent of otheraccomplishments some 
ment within the S&T 

of the mostrubric.
Since for develop
evaluation the late 19 7 0s, AIDreports has beenreports on issuinghave helped impactsome of its programs.
meet
readily available written 

the need These
that exists for
project-. evaluations 
CongressionalIn addition of development 
tion 

the FY 1984 and FY 1985 AIDentitled Budget presentatiozis 
lights Success each containof Stories' which a secpresentThe impact evaluations high-

AID projects the agency deems successful
information 
any although 

do begin to provideextent they have some usefulin this study. not beenMuch utilizedmore attention needs toIncluding 
tobe given to evaluation Of S&T for development
evaluations performed activity,independently

sponsoring of theagency.
 

INTERNATIONAL AGRICULTURAL
THE RESEARCH:GREEN REVOLUTION REVISITED 

In the fall Of 1982,had with a variety of in informal conversationsindividuals concerned Iwith devel

75 
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opment at AID and elsewhere, 
international agricultural 


as the leading example

often singled out
researzh was science and technology to 
was


of successful application of That this response 

inteatioal adevelopment. Agriculture has 


lurprising.
rton 

U-S. develop-ent assist-


et coponent Of in health, popula
bn ter ac i

been the largest cogdon the world food problem 

tion and energy. Perceptions of At one time, i, 

have shifted throughout 

the years. l fod
 
r Percepions Ogh od to feed 


was not believed possible to 
grOW eno 


s. Now, the problem is perceived
burgeing po 

jnequity in distribution; 

poor 

one of


by some to be that government
Still others feel neces-
l purchase
say food n 
have enough resources

to 

peoped no and that stifle 


agriculture
that neglect
policies 

farmers and for the 

market system are 
to 


attributed in

incentives for can be
in percept ions 

blame. This shift " -- the introduction 

of 

part to "The Green 
Revolutio 


new, high yielding 
varieties of wheat 

and rice that, 

has led to 


and irrigation,
fertilizer
along with 

the


greatly increased cereal 
yields. 

in the work of 

took part
those who 


is now 

One of 


green revolution is Nyle Brady, former director of 
the 


International Rice 
Research Institute 

(IRRI) who 

Brady's views are 


senior Assistant Administrator 
and head of the Bureau 


of Science and Technology at 
AID. 


set forth in his 1982 D. W. 
Brooks Lecture presented 

at 

a l 


en itDe.i
ogS cThec 
antdp 

tionte


ch education in
and educ
research and ears

Based on his 30 of 


ra 2
of Georgia,nt
cntprienceBrsady
teUiversitydevloiong this quote from
cites
cu rie ady

observatin 


a 

Richard Critchfield as expressing 

the essene ofrt 

"One can now confidently 

say that 


current situation: 

quiet agricultural 

revolution has begun 
in the Third 


revolution that 
has gone 


World that is likely 
to have more dramatic 

effects on 

more human beings 

than any 


e 

before a series of moods 


This optimism is 
the latest in 


which seem to pervade 
international agricultural 

devel-


its earliest manifestation 
in 


opment periodically. 
In 


the late 1960s and 
early 1970s, the 

green revolution 


along with population 

0 ntributing


held out hope of to the alleviation 
of hunger and 


through greatly
phlanning programs Rice
very prevalent concerns, 

famine, then Work at the International 


atincreased crop yields. and the 
the Philippines(IRRI) in Maize and 

institute for the improvement of 
Research 

was a major factor 
in generat-International Center 
 centersWheat (CIMMYT) in Mexico and additional

expectationsl
these rising
ing rie r grestablisheds
foing 
 crops were
agricultural the 
on other d..
ocusing

As word of the green 

revolution spread, 
the inevi-


Critics pointed out 
that 


table back reaction 
set in. 


rarriers would De 
more able to afford 

the new 


wealthier 


Fur
varieties along with needed 

fertilizer and water. 


thermore, new varieties 
of a single strain or culture
 

large areas were more likely 
to be wiped out
 more
 

grown over than small plantings of as to
 
pests or diseases Doubts were expressed
by


heterogeneous varieties. 

attn

increased grain supplies was 
what proportion of 

butable to the new varieties 

and what proportion was
 green
Concerns about the 

due to improved weather. fade from
 
revolution, both pro and cont then seemed 

to 


the 1970s progressed.
view as 

asas forlthe
follows.
 

Brady, in 1982, ariclaeRevolution"e 

the "post-Green
green or 


still of great
 

Athough the world 
food situation is 


concern, food yields have 
been much better than pre-


In spite of large 
p


dicted. 

output per person 

is up slightly over 
the past 20 years
 

cereal output is
 
parts of Africa; 


everywhere except 
in 
In India in 1981, 

wheat production
 
notable successes
 up dramatically the early 1960Ri 


was triple that of Rice pro

have also occurred 
in Pakistan and Brazil. 


in the
Yields 

duction has increased steadily 

since
to rise,
continued 

Philippines and Colombia 

have 


in Indonesia and 
Burma has been out

progress
1972; The only exception 
to this pic

a lack of
standing since 1978. 


ture 
is Sub-Saharan 
Africa which has had and p-°oper
 

aopropriate technologies, trained 
personnel 


ies '5 f od y e d
l ic c ea i g
g
pricing P
o 

toAI
Thenokey 

and personnel 

must be developed Scien
involves agricultural 

research and field 
testing within
 

the region in which the crops 
are to be grown.
new skills 

tists from countries within 
the region must partici

technical
extension, ro
be
Sklsamust
pate; n A suitable system 
of 

to be createdlseoh
trained. cand fancin
Carmei
and equipment and 
outreach needs the
rhesach rdtadfnnigas
support, thet eerh can make use of
h
esueo
rslso
ensure that the small 
farmer 


to 

terms. 
 Continuous


reasonable 

need to be available 

on 
improved varieties
 to ensure 
are required 

that 
of this takes
All
efforts 

pests and disease. 
stay ahead of long-term commitment 
and conti

financial resources, 

for 
a more
nuity.
 revolution concerns 
 intensive
New post-green resource
less 


ecological agriculture 
that is Paul
 

and more beneficial 
to poor farmers have 

emerged. 


as follows:the casestatesHarrison 

to
 

a second green rzvolution, 
bringing benefits The


A revolution in the 
:evolution was urgently 

needed
 

- one neglected.the first groups that to be broughtthe the poor regions, had 
small farmer, 


not just because 
it was their
 

into the picture but even to keep
 
to benefit from progress,
rightright tout .... That
 

food production growing 
ahead of population. 


second green revolution 
is now in full swing, and
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has begun to breed a new nzraLion of super-
plants: plants that can do well on the pc)or soils 

that marginal farmers
and in the hostile climates less tothat co-t
plants

have to contend with; 


grow, that need less fertilizer because they 
are
 

that need le .-insecbiologically more efficient; 


ticides and fungicides because they are i-:.:'une to 
that are more ez logi-

many pe3ts and diseases; 
minimize pollut:.n and 

cally sound, because they 
6will prduce 

use of scarce resources; plants that 
raise the incomes of 

the poor.
 
more food and 


agricultu§
A major portion of international 

out at the internation_
is carried
research activity 

agricultural research centers, 

supported by the Consul-


tative Gzoup on International 
Agricultural Research 

(CGIAR, see Figure 5.1). Organized in May, 1971, the 
CGIAR is sponsored by FAO, the World Bank, and UNDP and 

is comprised of some 45 countries, international and 


regional organizations, and private foundations. In 
1981, 34 donors provided some $140 million 

to the 13 

international centers and programs. 7 According to 
Roger Lewin: 


in 1972 and run with a degree ofEstablished 
arena of international

informality unusual in the a complement
the CGIAR is meant as 
organizations, 


to national research programs in developing coun-

tries. Its most outstanding achievements so far 


include the development of high yielding varieties 
of wheat and rice and new technology that has 


the potato as an
allowed extensive adoption of 


important crop. Warren Baum, the group's chair-
man, notes that increased production of wheat and 


rice through the use of high 
yielding varieties is 


million people annually. 
8 

sufficient to feed 300 

Lewin's article indicates that budgetary con-
straints, inflation and the strong U.S. dollar are 

the CGIAR budgets from growing at the rate
one dollar
keeping The U.S. contributes 

desired by the CGIAR. 


for every three from other sources. Pledges for 1983 
totaled $162 million; although this represented an 

not sufficient
increase of 9 percent over 1982, it was 

to permit plans for a new international research 

center
 

on water management and irrigation to be implemented. 

The international agricultural research center 


model seems to have emerged as a leading model of how 
Key ingredients
to conduct international S&T research. 


are a critical mass of resources, skills and continu-
ity. It seems reasonable to hypothesize that if the 


model works for rice and wheat, it will work for fast-

other things
growing trees or nitrogen-fixing plants or 


that grow. Coordination of donor support and 

FIGURE 5.1 International agricultural research centers supported
 
by the (GrIAR)tiveGrouponInternational Agricultural Research 

Centro Internacional de Agricultra Tropical (CIAT)Center for Tropical Agriculture)(International
(Interareo 6713 
Cali, Coloia
 

Centro Internacional de la Papa (CIP)
 

(Internatioal Center for the Potato)
 
Apartado 5969
 
Lima, Peru
 

Centro Internacional de Mejoramiento de Maiz y Trigo (CIMMT

and Wheat)
(International Center for the IRprovement of Maize 


Londres 40
 
Mexico 6, D.F., Mexico
 

Internationavl Board for Plant Genetic Resources (BPGR) 
Crop Ecology and Genetic Resources Unit Food and Agriculture Organization of the United Nations 
Vi' K4elie Terme de Caracalla 
Vi:0 frle, ta 

International Center for Agricultural Research in the Dry Areas
 
(ICARDA)
 

P. 0. Box 114/5055
 
Beirut, Lebanon
 

International Crops Research Institute for the Semi-Arid
 
Tropics (ICRISAT)
.
Patancheru P. 


Andhra Pradesh 502 324, India 

International Food Policy Research Institute (IFPRI)
 

1776 Massachusetts Avenue, N.W.
 
Washinton, D.C. 20036, U.S.A. 

International Institute of Tropical Agriculture (IITA) 
P. 0. Box 5320
 
Ibcdan, Nigeria
 

International Laboratory for Research on Animal Diseases (ILRAD) 
P. 0. Box 30709
 
Nairobi, Kenya
 

International Livestock Centre for Africa (ILCA' 
P. 0. Box 5689
 
Addis Ababa, Ethiopia
 

(continued) 
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FIGURE 5.1 International agricultural research centers supported 


the Consultative Group on International Agricul-

by 

tural Research (OGIAR) (continued) 


International Rice Research Institute 	(IRRI) 


P. 0. Box 933 

Manila, Philipines 


Service for National Agricultural Research
International 


(ISR) 

P. 0. Box 933 752509O. Te He75 Nthat 
2509 AJ The Hague, The NetherlandJs 

(WARDA)
West Africa Rice Development Association 

E. J. Roye Memorial Building 

p. o.Box 1019
Monrovia, Liberia 


AriculturalGroup on InternationalSource: Consultative 
EQ b (G3IAR), Washington, D.C., 1980. 

It is not clear 

systematic research are called for. 
 areas of indus-


that this model will work for
however, 	 it seem to allow
nor does
trial or proprietary concern; 


some of the unplanned breakthroughs 
that might come 


for 

along. 


has raised the following points9
Vernon Ruttan 

research system.


about the international agricultural 


First, it is unrealistic to expect the dramatic 
suc-


cesses in productivity growth in wheat 
and rice from 


research at CIMMYT and IRRI to be rapidly 
repeated at 


centers where 

some of the newer agricultural research 


the start.
much less adequate at

the research base was 


centers still represent choice 	research 
However, these 	 Second,
alternatives.

investments compared with other the centers,
to want
some 


given their success in crop technology, 
to take on an 


ever expanding range of activity, some 
for which they 


have little capacity; for example, 
Ruttan is wary of 


there will be a tendency for 


on much work on developing more 
the centers taking 

that can be extended to 


productive cropping systems 


small farmers, arguing that that kind 
of fine tunings 1

is 
0 


system .
local stations of national
best left to 

international agricultural
Third, Ruttan views the 


research system as a valuable, permanent 
part of global 

not only imme-


agricultural development, contributing 


diate gains but serving also 
as a long-term knowledge 


and technology generator. 


Among Ruttan'S concerns about 	the international 
the possibilities

igricultural research network 	 are 
system, although currently somewhat

:hat: (1) the becomedecentrally managed, will 
informally funded and 

it may become more difficult 
:)verly bureaucratic; (2) 

research projects, in 
to focus on the most significant 

not enough financial involvement
 part because there is 
 research 
are not acquiring

systems 
by the developing 

in developing 
countries, 

countrics 
and; (3) national 

the 

capacity sufficiently rapidly t make effective use of 

the international agricultural research 
center develop

list the possibility
Ruttan's
ments. One might add to 

centers compete with nationalthe international 

centers for scarce resources; they also compete with 

other AID program elements for 	 U.S. foreign aid funds, 

Title XII program support.
such as 
 agrithe international
revolution and
The green clearly represent a significultural research centers technology to an
of and
cant application science 


One way of viewing what
 
important development problem. 


has happened is that science and 
technology have pro

vided the means for producing higher grain 
yields which
 

for more food to be grown. This 
has made it possible 

effect. However,
be thought of as a first-ordermight are always second
 

with technological development 	there 

is not enough to say that
 and higher orl-r effects. It 

that
 
the new varieties are scale-independent, 

that is, 


they grow as well on small or large farms. As J. S.
 

Sarma has pointed out:
 

on small
 
Because the new technology works as 

well 


large, provided the necessary inputs 
are
 

farms as 

available, it is possible to raise 

the income of
 
them access
 

small and marginal farmers by giving 

inputs, and marketing and extension
 

to credit, 

services. For marginal farmers and landless
 

rural indus
laborers, subsidiary activities and 


tries need to be developed to supplement their
 
If these
 

incomes from crop production and wages. 

rowth and equity can be
 

steps are taken, both 

achieved simultaneously.1
 

Sarma has also indicated, however, that 
in India
 

the Fourth Plan, special equity programs to
 
under 

assist small and marginal farmers have not yet 

had
 

inadequate coverage, ineffecsignificant impact due to 1 2 	 that
illustrates

tive implementation, etc. This 


technology does not function in a vacuum 
and that the
 

policies and values which shape the 
context in which
 

the technology is to be embedded are of major impor-


Rapid advances in biotechnology and genetic
tance. 

engineering could be of great benefit 

to developing
 
The impacts
could do harm.
countries but they also 


must be anticipated before the technology 
is developed
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and implemented, something that tte U.N.'s Advance 

Technology Alert System (ATAS) is 
trying to do (seeTecnoog hAeroe effort must be made to under-

Chapter 4). Furthermoreors hat have already 
been 

stand the impactsof programs t ams may benefit fromfuturetheg 

lessons learned. The equity issues which arise from 

impo lened. Th fue pr enoograsa enefit from 
the green revolution and the botechflological revolu-

tions to come do not appear to be fully 
resolved, nod 

may they ever be, given conflicting 
valueXsy temsXan 

world views. 
-4 

14pu 

a 

A 
x 

x 

x 

RENEWABLE ENERGY o o a s
Renewable energy technologies of a smallscale 

x x 

variety are generally perceived as being of an appro 

priatet Catal-saVing nature 
Thus, with the passage 

of P.L. 93-189, the Foreign Assistance 
Act of 1973 with 

it P.e. Directions policv, followed by legislation 

1975 fowDr c io sI rme asi tae" or " pp
supporting new programs in -intezmediate" 

or "appro

priate" technology 
i 7 rign assistanceiegnl 

tion, AID became 
interested in renewable 

energy. The 

1978, Nuclea eNonrleration Act authorized Depart
1978 Nuclear Non i mPoe nt oin internationa small 

ment of Energy involvement it on smal-

scale, renewable energy activity to ncourage 
developing countries to exlr all otis was 

power. Another driving 
force in all of this was 

the 

sharp increase in petroleum prices 
beginning in 1973. 

with this legislative framework in place, a 

variety ofh ceneable energy technologies began 
to 

ve attention. Prominent among these were wind 

energy, improved cookstoves, 
soa dryersaiogso 

units, to 
name only 

some. Aog 
plct 

these technologies 
are water lifting for drinking, 

agriculture and watering animals, electricity for 

an small jnusr use,household and industry use, cooking, water 

heating, and grain and timber 
drying. Many of these 

applications 
can directly 

benefit small 
farmers and 

families i,, rural areas 
-- primary target 

groups for 

new directions 
legislation. Thus, small-scale, 

renewable energy technologies 
became synonymous with 

technologies 
directed towards meeting basic human 

needs. Figure 5.2 summarizes eight 
technical areas 

which the world Bank-UNDP 
Energy Sector Assessment 

Programme has 
identified for pilot projects 

in the 

Back in 1978, I 
had the opportunity 

to direct two 
studies as part of U.S. State Department preparations 

forcesd. The second of these 
focused on renewable 

for 

c 

" 

'" 

V_ 
-

rflQhex 

1 

i 

K 

x K XX 

-

X 

x x 

X x x 

' 

x x K xX 

> U13 

x XX 

resources and their use i n 
13er 

a i o a d evel opIn this project, which was caried out in cooperation 

Volunteers 
in Technical 

Assistance 
(VITA), we 

technologies that 
we felt had potential 

for helping to 

' 
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meet basic human needs in developing countries, and 


what the U.S. govern-
as torecommendations tech-then made foster these technologies- What 
ment might do to meatiprve migh 


Our choices were based upon a 
nologies made sense? 


series of meetings with VITA staff, 
many of whom hadtofngnes 


we were influenced
experience. Furthermore,overseas for technical assistance and 
..ds of requests Weby the k 

were reasonably
informatiun that VITA 
was getting from overseas. 


technologies that 

were looking for 

affordable at either the 

individual or community level, 


We also excluded some 
areas such as biogas because 

we 


felt there was too much 
information for us to 

handle, 


given the time and resources 
we had available. Among 


areas we selected were 
wind energy, imp-oved cook-


stoves, solar grain and 
timber drying, and materials 


and natural 

the 


on agricultural wastes 

and products based considered


tWo of these will be 
The first
fibers. 
 ar
heretre
here, with greater attention 
being given to improved 


seems
populations
for low-income
Wind energy 

rather than 


cost hundreds
appropriate at the community or 
group level 


for individuals, because 
a windmill will 


or even thousands of 
dollars, depending upon 

whether 


relatively simple water 
pumpers or more complicated 


There are 

electricity generators are being considered. and uses 

many kinds of windmills 

and many projects 

that a comprehensive
many
the world -- so One goodaround to make,
very hard
would be
assessment 


indigenous technology 
oriented towards 


example of an 

meeting basic human needs 

is a windmill designd 
and 


developed for water pumping 
at low wind speeds by 

Las 


in the Savannah region 

Gaviotas, a development project is a medium-speed


The Gaviotas windmill 

of Colombia. 

design with five metal 

airfoilshaped blades 
mounted on 

According


with supporting guys. 

a wooden tripod frame, 


to a July 1980 report, 
25 windmills were being 

produced 

with the 
a contract
to meet
Gaviotas 1,500 wind-
per day at 

to supply a ttal of 

Colombian Government public facilities,


in rural schools and

for use 


Ahrens reported a selling 
price of aout 40,000 

pesos
mills 


less than 25 pcrcent of the 

per windmill, which was 4 last word I had
The 


the nearest competitor.1
cost of 

that the 1,500 windmills 

had been produced. 

was 


Volunteers in Technical Assistance 
(VITA) has been 


involved in a variety 
of projects involving 

windmills, 

to develop
Sherman helped
Marcus
VITA representative 


and begin to disseminate 
a water pumping windmill 

in 

Tests indicate 


Thailand which can be 
built locally. 10 


can be used to irrigate up to 

that the windmill rice for about one-quarter 

to 

fields of
hectares of 


1 5 
one-half of the cost of utilizing diesel pumps. In
 
s
 , Dempster wind-

Roatan Island off the coast of Hondur'situation. Back infrom the U.S. by VITI- and erected have
tofsewteetater supplymills flown incomuit 

improved the community wateam of engineers led by VITA
 
ed by V
 

has been working on
founder Dan Johnson increase water

volunteer andvariable stroke windmill to 
developing a 
output.
 

In a survey of the potential 
for wind energy for
 

water pumping in Somalia, 
VITA staff member Jonathan
 

Hodgkin found that of 
the roughly 340 windmills 

that
 
in the 1960s,
 

were estimated to be in place in Somalia 

the eaily 1980s.
 functioning by
only about 100 lack of
were 

low utilization were 16

Among the factors for this Other
spare parts.
 
maintenance and unavailability 

of 

implementing wind energy
 

problems that can arise 
in 

the necessary technical
 
are a scarcity of 


projects install windmills locally.
 
knowledge and experience 

to often too costly and not
 Existing windmill designs are 


village conditions. More

rural
properly adapted to develop, implement, disseminate,


needed to
efforts are 

modify and test windmill 

designs.
 

_
 
for many developing
 

a major energy source
Wood is fuel for cooking
 
The utilization of wood 

as 

countries. 


However, wood is becoming

accounts for the major share of tne 

total energy con
rural areas.
sumption in 17
 

increasingly scarce and 
individuals spend more 

and more
 

time gathering wood for 
essential household 

uses.
 

steps which have been 
receiving
 

There 
are two 


attention in efforts to 
combat growing problems 

of soil
 
deforesscarcity due to 


erosion and increasing energy grow more trees and
 
The first is obvious:
tation. The second involves improving
 

cut down.
replace those used in cooking.
 
the efficiency with which 

wood is 
areas of developin many rural 


It is traditional 

an open flame with the 

pot

cook using
ing countries to process has been
 

stones.
three
supported by This 
only
 

believed by some to be 
quite ineificient, that 

is, 


the energy contained in the wood
 
a small percentage of are
 

e the food. Furthermore, there 

is transt~red to with this methodassociatedhazardshealth and safety 

As 
have been a result, efforts
indoors. one
when used cookstoves
design of
improve the


underway to increase the
 
important design objective 

has been to 


so that less fuel will 
be con

efficiency of cooking least a doubling of 
the
 
sumed for a given task. 

At 
been believed
 

over traditional methods 
has 


efficiency 

by some to be possible, 

which would result in 
a halving
 

However, to accomplish 
this
 

of the fuel requirement. 

increase in efficiency, 

the improved stoves 
must be
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technically feasible and affordable, 
and must prove 


to the people who will use 

culturally acceptable 


1 8

them.


improved cookstoves has been 
on
Although work 
 India, cook-

some time, particularly in 
going on for 


stove efforts became more visible 
in the late 1970s 


with the development of the Lorena 
Stove for use in the 


Made from mad (lodo) and sand 

highlands of Guatemala. 

(arena), these "high-mass" stoves 

were designed to be 

materials and 


built with locally available 
tools, 


Grass-roots training and demonstration 
efforts 


skills. 	 at the Choqui Experimen-

on stove construction and use 
 to
roughly 500 

tal Station in Guatemala resulted in 


in that country by 1979.19 

1,000 stoves being built 
 by the villagers them-

Stoves were constructed either $15 to $35 

selves, or by entrepreneurs 

at a price of 


(1979 prices) including materials, 
with profits of from 


$8 to $18 per stove. User acceptance surveys at that 

the stoves 


time indicated that a high percentage 
of 


some cases, the stoves were 
were in daily use out in 


not being used as designed, resulting 
in efficiencies 


these high-mass stoves,
for. Solme of
lower than hoped 	 were also built 
space heaters,
can serve as
which also 

in Honduras and Mexico. 
 on Improved Cook-


In February of 1979, a Panel 


stoves was held at VITA headquarters, 
convened by VITA 


(CDT),
Technology
for Development
and the Center 

Washington University (St. Louis) 

as part of a larger 


the Center in connection with UNCSTD prepara-
study by 

The panel indicated that the 

following areas 

tions. 

needed attention (not necessarily 

in order of impor-


tance) in order to bring about 
an effective expansion 


in developing
improved cookstove designs
of
of use 	 of end-useevaluationimprovements;countries: design 
of designs with durability 

require-

needs; matching 	 social and 

improved financing arrangements;
ments; 	 3nd exten-

culturai tability; effective training 


broadly, the CDT study concluded 
sion raore 
 resource
other renewable 

that improved cookstoves and 	 mix of the
appropriate
require some
technologies bring about increased utiliza-
following activities to 


(1) collection, evaluation 
and publication of 


tion; 

data on village-level needs 

and local resources; (2) 


informs.tion 
dissemination programs 
on 


provision of 	
(3) support for extension 


appropriate technologies; 

efforts; (4) performance of research to improve and 


testing and perfor-

adapt designs; (5) carrying jut of 

and (6) evaluation,
of designs;
mance evaluation 

efforts to utilize the 


assessment and publicity for 
21 

technologies.	 five years, improved


the past three to
Within 

cookstove programs have received 

considerable emphasis, 

2 2 
 Funding for these 


particularly in Africa and Asia.


efforts has been provided by 
a variety of organizations 
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including U.S. AID, European aid organizations, 
and the
 

of 1982, experts from ten
 In December
world Bank. 

countries met at VITA headquarters 

to develop an inter

set of standards for testing 
the efficiency of
 

national 	 recomtests were 

wood burning cookstoves. Three 	

basic 


a water boiling test, a kitchen 
performance


mended; 2 3 At that meeting,
 
test, and an intermediate test.
 

informal discussions were held 
on the subject of the
 

were in place and
 
which improved cookstoves
to
extent 


is the author's impression, 
based
 

being utilized. It 	 the order of
on
that something
upon those discussions, 
 were in
 
a few tens of thousands of improved stoves 


place as of 1982. Utilization rates for these 
stoves
 

varied greatly from country 
to country or even from
 

program within a country, from 
very high (80
 

program to 

more of stoves in use) to not so high (50
 percent or 


percent or less). the
 
Madon has described the principal results of 


evaluation of the rate of utilization 
of improved high

mass cookstoves (clay and sand) 
with and without chim-


Between
 

March 1980 and July 1982, more 
than 5,000 stoves were
 

Peace
 
neys in the 'Ban Ak Suuf" project 

in Senegal. 


built and disseminated in a project that had U.S. 

French government support. 

A
 
Corps volunteer, AID and 


survey of 985 rural stoves that 
were eight months old
 

(although

indicated that 65 petc2nt were 

in regular use 

be in poor condi

18 percent of these were judged 
to 	

77
 
tion), and 13 percent had been 

totally destroyed. 

without chimneys constructed 

by

the stoves
percent of 


women were used regularly, indicating 
that superior
 

results were obtained through 
the involvement and edu

cation of the women who actually 
used the stoves for
 

a someused at 

Stoves without chimneys were
cooking. 	 Stoves


than those with chimneys.
what higher rate 
 two years;
were usable for one or 

without chimneys 

unusable stoves usually failed 

almost immediately after
 

tney were built due to faulty 
construction technique
 

Madon's evaluation found the over
and other factors. 

all utilization rates encouraging 

and concluded that
 

with further effort, it should 	be possible to approach
 
stove efficiencies
100%. No 	 were
 

utilization rates of 

given.

2 4
 

A major program effort of which 
the "Ban Ak Suuf
 

project is a part, is underway 
in the Sahel region in
 

regional organization

Africa, sponsored by CILSS, 

a 


that coordinates activity concerned 
with combatting
 

and Upper Volta are two
Senegal
drought in the Sahel. 

in which cookstove projects have 

been parti
countries 


VITA representative Dr. Sam Baldwin
 cularly active. 	 Baldwin
 
worked with CILSS in Ouagadougou, 

Upper Volta. 


a Ph.D. physicist replaced Dr. 
Tim Wood, another scien

tist, who returned to head the 
environmental studies
 

Baldwin
 
program at Wright State University 

in Ohio. 


and Wood typify VITA's ability 
to involve young, well
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qualified scientists and engineers in levelopment work. 

In addition to heavy involvement in implementing 
field 

projects, Baldwin found time, with African colleagues, 

to carry out research and produce reports on both 25
engi-

neering and economic aspects of improved stoves.

Baldwin's experiences in Africa have made him an 
stoves. For tropical regions of
advocate of low-mass 


Africa, space heating isn't needed as it is in the 

highlands of Guatemala where the Lorena stove, a high-
If made of mud, hi-h-wass 


mass stove, was introduced. 

stoves will not be durable enough in tropical 

areas. 

more cost goes
If made with masonry, their $35 or 


beyond the means of many people. In Africa there are 


many skilled village potters who make clay vessels 
at 


less) cost. There are 
also skilled 
very low ($5 or 

Baldwin worked on improving the designs
metal workers. 


of clay metal.
of low-mass stoves made either or 


Although there were prcblems (fragility of clay, etc.) 

to him he seemed both 

to be overcome, when I talked 

enthusiastic and optimistic. 

2 6 


In a January 1984 article in Y1T1iN-v summarizing 


his work, Baldwin draws conclusions about one facet of 


his experience as follows: 


not synonymous with
Appropriate technology (AT) is 

low quality technology or engineering. On the 


contrary, AT embodies the highest principles of 

severe con-
good engineering: AT must meet the 


straints found in developing countries and yet 


work. AT must be locally producible with local 


materials to the extent possible, locally main-

local needs.
tainable, of low cost, and meet real 


This requires elegant engineering, 

Such engineering however, cannot be provided on 


Western industry has 
an individual case basis. 

achieved the highest standard of living in history 


through precision engineering of mass produced 


goods sold in mass markets. To reduce the engi-


neering effort in bringing a product to market 

failure. There is


generally dooms the product to 

"Small is beautiful" cannot be 
no alternative. 


applied to the engineering effort.27 


study focuses primarily on
Although this overall 

the U.S. role in science and technology 'or develop-


ment, other industrialized countries are an important 

on
the forefront of work 


improved cookstoves is the Intermediate Technology 


Development Group (ITDG) in London, the organization 


formed originally by Ernst Schumacher. For example, 


resource. An organization at 


the Research
ITDG is providing consultancy services to 


Centre for Applied Science and Technology (RECAST) 
of 


Tribhuvan University, Nepal, on stove design as 
part of 


a Community Forestry Development Project sponsored by 


UNDP, FAO and the British Government. Tests are being
 

carried out on ceramic (pottery) stoves with and with-

These
 

out chimneys, and on mud stoves with chimneys. 

$6 Plans call for
 

stoves cost around $2 to each. 

be built and distributed over the
15,000 stoves to 


period from 1980/81 through 1984/85. An efficiency

2 8 


increase of at least 30 percent is expected.
ITDG
 

has also been active in stove programs in Sri 
Lanka,
 

Indonesia, and Kenya with grass-roots organizations
 

such as Sarvodaya Shramadana (Sri Lanka) and Dian Desa
 
Stephen
(Indonesia).

2 9 ,3U Concerning improved stoves, 


Joseph of ITDG urges recognition that "diffusion of
 

such complex technology is slow and requires sufficient
 

resources 1
if the new technoloqy is to remain embedded
 

in the fabric of the society."


LysiluaQD. Of all the clearly identifiable 

renewable energy technologies, it would appear that 

would seem to have good prospectsimproved cookstoves 
on the


for having a significant direct positive impact 


lives of poor people, mainly rural people in the 
least
 

developed countries and regions of Africa, Asia, Latin
 

America and the Caribbean. The problems, (growing
 
need (food -- a 

fuelwood scarcity), the level of 


basic), and the response (improved cookstoves) are
 

clear-cut and understandable. 
Yet progress appears
 

slow for several reasons. 
First, cooking is part of
 
Second, solucultural traditions that change slowly. 


Third,

tions must be attractive, yet very low cost. 


scientists and engineers have tended to avoid these
 
not at "the cutting edge" of
problems because they are 


no market for their
science and technology and there is 


services in such activity. 
Yet the technical as well
 

the economic, social and cultural challenges 
are
 

as 

there and they are significant.
 

In early 1983, some new concerns about improved
 
Questions about the duracookstove efforts emerged.

3 2 


bility of high mass stoves arose, coupled with 
doubts
 

areas. Early

about their suitability for tropical 


large (50 percent) improvements in efficiency
hopes of 

of wood use were not being borne out by pilot experiwas
 
ments and the efficiency of open fire cooking 


Foley and van Buren,
look better to some. 


have raised fundamental questions

beginning to 

and Hosier et al. 
 to

about the inability of the rural subsistence sector 


initiatives which rely on non
accomodate energy


3 3 3 4 being given to
'

moving on from "first generation" mud and clay 

stoves
 

to "second generation" stoves that are more durable 
and
 

attractive and tha' people will want to use and 
main

commercial fuels. Thought was 


Just what a *second generation" stove would look
tain. 

like is unclear but there is evidently some feeling 

at
 

thle World Bank and elsewhere that emphasis should 
be
 

placed on commercially built and marketed stoves 
geared
 

http:emerged.32
http:effort.27
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towards urban and semi-urban users, including small 


industries (e.g. beer production). Such a strategy 


would appear, however, to fail to address head on the
 

vast problem of the needs of the rural poor majority.... 

From a technical point of view, it may be that 


stove pilot projects were implemented without adequate 


research and development. These is very little stove 


R&D work going on in U.S. universities to provide 

backup for field efforts.
3 5 Some work has been going 

on in the Netherlands and Belgium. From a policy point 

resources
of view, it is important that the kind of and 


that were put into the international agri
continuity 


on renewable
cultural research centers be expended 


energy projects if they are to succeed. The emphasis 


on renewable energy at AID can't be more than five 


years old and the cutback that took p-Lace in the 
Reagan
 

administration in U.S. government support for domestic 


renewable energy activity could conceivably spill over 


into AID's program. 

It is exceedingly important that cookstove efforts 


be carefully and objectively evaluated, that these 


evaluations be used to plan future activity, and that 


sweeping conclusions not be drawn from these evalua-


tions which are not supported by the data simply to 

In addition, work on
support ones point of view. 

closely coupled in the
renewable energy might be more 


future to local private sector entrepreneurial activity 


within developing countries. 

Sam Baldwin's work in Africa with VITA and CILSS 


stands out as an example of what can be done when well 

a desire
qualified technical skills are combined with 


to contr±bute to development efforts. Baldwin and his 

measured three-stone fire
African colleagues 


the recuperable charcoal
efficiencies of 15 to 19%, if 

values in the wood are included, assuming reasonable 


protection from the wind. He summarizes the work he 

in Africa as aving
was involved in with others 


resulted in the development of low-mass, metal and 


pottery stoves that are "40% more efficient, 80% lower 


in cost, and 20 times faster to produce than previous 

-- at 30% intrusion globallyforms, potentially saving 


equivalent per year of
-- 200 million barrels (of) oil 
biomass..36 

An editorial in the April 1984 issue of "Boiling 

Point," the ITDG cookstove newsletter, indicates that 
pilot
ITDG's cookstove efforts are moving from the 


phase to wider dissemination. Their programs have 


shifted from mud stoves to 
artisan-made stoves of pot-


tery and metal, a shift that has also been made by 


VITA. The importance of urban and peri-urban wood and 


charcoal purchasers on deforestation due to fuel 


collection has resulted in attention being focused more 
37 

on stoves for these groups. A 1984 report of an 


woodstove dissemination came
international workshop on 


to the following consensus concerning the present
 

situation:
 

mud stoves are still viable options in many
 
areas of the world. They represent a
rural 


'pecple's technology' which is widely accepted and
 

used with satisfaction in terms of time and 
fuel

wood savings. However, the development of
 
and fired clay stoves is
improved portable metal 


expanding rapidly to broaden the range of choice
 3 8
 
offered to users.
 

STUDENTS FROM DEVELOPING COUNTRIES IN
 
U.S. ENGINEERING SCHOOLS
 

In this section,
3 9 we deviate from looking at a
 

particular technology such as cookstoves or sector such
 
another important element
as agriculture and consider 


of U.S.-developing country interaction in science and
 

technology. U.S. engineering schools and foreign stu

dents have had an important relationship ongoing for
 

the last 20 or 30 years. Large numbers of interna
the U.S. seeking engitional students have come to 


(1) U.S.
neering education, supported by four sources: 

government or U.S. government-supported programs; (2)
 

home governments; (3) U.S. university research assist

antships and other sources of university funds; (4) the
 
those
resources. 


four sources tends to change with time and with country
 

of origin. The trend in the last half of the 1970s was
 

students' own personal The mix of 


for funding by U.S. sources to decrease while foreign
 
student enrollments increased.

4 0
 

In 1979, I directed a study of the role of U.S.
 

universities in science and technology for development
 

as part of U.S. preparations for 4 1
the U.N. Conference on 
Science and Technology for Development (UNCSTD).

After examining three fields -- engineering, agricul

ture and science -- it became evident that U.S. univer

sities in the last three decades have been heavily
 

involved in a variety of activities which serve to aid
 
in their indigenous
developing countries building own 


use science and technology for development,
capacity to 

including institution building and cooperative research
 

than two
and development. From 1949 to 1979, more 

million students from developing countries had studied
 

in U.S. universities, land-grant colleges and community
 

colleges, including large numbers of engineers, agri

culturalists and scientists who returned home to key
 

positions on university faculties and research
in 


institutes, government ministries, and public and pri-


At the time of our 1979 study, the
vate enterprises. 

major impact of foreign students on U.S. engineering
 

schools was at the graduate level.
 

http:increased.40
http:efforts.35
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With the expansion of U.S. engineering 
education 


Sputnik, graduate engi-

launching of
following the 

a rate which outstripped

neering programs developed at 


A major impact

the demand for them by U.S. students.
keep graduate engineer-

of foreign students 

has been to 

reasonably high levels, 


thereby justifying retention of
ing enrollments in the U.S. at faculty members. With-


out foreign graduate students, U.S. engineering facul-


ties probably would 
have had to be cut 

in size by a 

could
projects not 


Many research
faci'or.
significant 

have been completed 

without foreign graduate students, 
impos-

It was and is 


could undergraduate 
classes have been 

taught with-


out at a U.S. 

nor 

foreign teaching 
assistants. 


sible to be an engineering faculty member 

affected by
not be involved with or had
university and with time, as 


students from developing 
countries. today
the students of 


the past, some of In my opinion,
happened in tomorrow. 

became the faculty 

members of 

engineering schools 

have 


the United States 
and U.S. 


benefited greatly from 
these developments 

and clearly, 

-- both thosethe foreign students have done well also 


In 

who have stayed here and those who have 

gone back. 


latter regard, my impression is that students who 

this as 

have returned home have used 

the U.S. experience 

in public or private admin-
to careers
stepping stones 


It appear to give some of 
them a compara-


istration. 

locally educated people. 


Viewed from the developing 
country government's
tive advantage over 


sdito build up 

primary objective 

is 

ifcapabiliythe cato hudb 

pin oigesSTview, caabelity, caution shoul~d be used in 
indigenouspoint of S&T 

Heavy emphasis should be 

sending people to the U.S. 


placed on developing and using 
local educational capa-


bility. Individuals should be sent 
abroad who have 


to return home. 

strong attachments and incentives has provided a 


a article,
K. N. Rao, in ,978 


useful framework for developing country planners 
to use 


in considering whether or 
not sending students abroad 


is consonant with their existing 
science and technology
42 
 Coun-
objectives.
and developmental
infrastructure 


tries are classified according 
to the extent to which 


local universities have est-blished 
programs of higher 


A logical seque1ce would have a country 
education. 
 development in which 

pass through various stages 

of 


first undergraduate and then 
graduate students would 


3eems evident

receive overseas training. However, it 

all 

that such logic is necessarily followed in
not at all levels, 


Foreign student enrollments 
in the U.S. have 


cases. 
 to increase 
in rece.t years 

in a very
continued are just one factor 

Developmental objectives There clearly are 

perceived 

the United States.
complicated situation. 


associated with study in 
countries
advantages in developing


higher education

Furthermore, 


fficient to keep up 
a.
ith the oc eand 
a re 


isFustheoexng 
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Do U.S. engineering schools 
have incentives for
 

focusing on special needs of 
foreign students and the
 

Many engineer
developmental needs of their 

countries? 
In the 1960s, one
 

a premium on obtaining sponsored
support.

ingresearchschoolsand otherplace external U.S. A.I.D., which
 

such support was
of
source
modest 

provided funds for consortia of engineering schools to
 

in
involved
were
U.S. universities India and Afghanhelp buildAboutengineering colleges in 

stan. 20 

Another source of 
support was
 

activities
these two 

2wd program which 

provided a modest 
amount of
 

AID's 

for cooerative research involving 

engineering
 
schools.
support 


based upon mathena
 
In the u.S., engineering is 


the engineering
one year of heat
physics and chemistry.isaat Undergraduate engineering
tics, fluid mechanics,
students all take at 

(statics, dynamics,


sciences 
 electrical sciences, 
etc.)
 

transfer, starodynamics, Most engi

and one-half year of 
engineering design. 


neering students can 
be found in the traditional 

dis

and civil

ciplines: electrical, chemical, mechanical 


Computer science and computer engineering
more
engineering. Other specialties and 

have become important. 
 Somewhat more practical
 
general programs can be found. tradiprograms parallel the 

Wengineering tecnr.ology" 

All engineering stu
engineering disciplines.
tional 
 in the discipline
advanced work sciences courses.
 

At the graduate humanitieslevel, and socialoften required.
dents take some fen euiuare
 or pojects are 

stknadtee
is taken and theses rpoectse 


Back in the 1960's, there were many discussions of
 
curricula 
were
 

or not U.S. engineering 43
whether On
 
students from developing countries.
 relevant" to 


one extreme were those who 
felt that everything done
 

what the foreign student
 
totally relevant
here was 

to 
On the other were
 

returning home.

would need upon 

those who wanted to design 

entirely new curricula and
 

As with many things, the
 
foreign students. 
 an
degrees for Engineering has 


truth lies somewhere in between. In the U.S.,
synthesis component.
applied, design or are oriented
in school
studied
most applications 
 Fuithermore, given the
 
towards the united States. exotic,
from primitive to


technologies,
broad range of 
a given region of a
 

in fact be useful in

which may 

specific country at a particular 

point in time, it is
 

hypthsib
likely that the "totally revn prb lems ay
not g at
flokin lem and

universal. analysis --otherohando ai prmethods of 


herarb home
relevant to 

foreign students more 
should be relatively
education of 
 For example, it 


country needs. the design synthesis 
experience
 

easy to build into 

or rele

work that has social
a developing country 
setting 

science
 
At the undergraduate level, 
vance. 
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electives with an international 
dimension are appro-


dissertation
 
In engineering, the thesis 

or 

priate. to do work targeted
an opportunity
sometimes provides In particu-


a developing country environment.
towards 

lar, at the master's level, 

there is sometimes room, 

for some innovation. 


in traditional disciplines,even 
An example would be a chemical 

engineering thesis rele-

in the student's
found
resource
a natural 


been around for awhile, but 

vant to 


An idea which has is
financial support,

which has received little if any 


special summer programs for 
foreign students 


that of home country needs --

towards
geared specifically ondevelopment,and international courses on technology 


technology, perhaps on more 
practical 


management of standard U.S.
in
are
laboratory skills than taught 
summer after the 


Such courses, held the
curricula. 
 should have a broad 

student's first year in the U.S., 

draw upon
student audience to 

potential international 

from all over the United States. 

However, such courses 

and relevant to
students


need to be made attractive to 44 

career goals.
their academic program and 


There are also the non-traditional 
degree proqrams 


and Human
in Technology
the masters degrees
like St. Louis,

offered at Washington University 

in 

Affairs and 

that enable students from engineering, the natural 


social sciences to broaden their 
perspectives, building 

focusing on 
problem 


on traditional disciplines but A 

areas like technology and international 

development. 


relatively small number of programs 
of this kind, well-


supported, could make a difference, 
assuming foreign 


the latter 

students could be persuaded 

to take them; 

cr their home 


the U.S. government would be 
willing to
would depend on whether the students 


governments or program as
a
enrolling in such 

provide support for To 

opposed to a traditional engineering 

discipline. 

non-
have tended to avoid the 
date, funding sources 


In addition, support for collaborative 
traditional. 
 research projects between 
international engineering is
country institutions
and developing
developed

Such projects could provide 

relevant training 

needed. appropriatestudents, and 
for foreign, as well as U.S. 

faculty,
research-intensive U.S. 
incentives for 

The discussion in this section has focused pri-


students from 

marily upon the positive contributions 

of 

to U.S. engineering 
education and 


developing countries the needs of 

upon the relevance of that 

education to 

or three
Within the past two 
their home countries. 
 They
become prominent.


other issues
years, have 
foreign students 


include possible negative impacts of 

engineering education, military 


on the quality of U.S. 

concerns, and immigration issues. 
and economic security 


At present, the data base to 
help in resolving these 


45
 
issues is inadequate.
 

FUELS AND CHEMICALS FROM OILSEEDS
 

There are a great variety of 
uncultivated plant
 

an
 
species that grow around the 

world, representing 

as lighting,
of fuel for uses such 
source 


cookinag, and powering diesel 
engines. 

a wide
 
untanned These species
 

as well as feedstocks for 
also serve
could Seeds from the
chemicals.
of industrial 


Chinese tallow tree, 
the buffalo gourd, 

and many other
variety 

can
 

unfamiliar species contain 
high oil 
content and 


soils. Whether such plants can be
 grow on marginal 
 sectors and cultivated
rural
utilized successfully in 


economically without conflicting 
with land and other
 

be deter
for food production remains to 

requirements 
mined.
 at Washington University, St.
 E. B. Shultz, Jr. 


Louis, und co-workers have carried 
out several techni

and economic feasibility studies 
of oilseed appli

cal 

The Washington University 

work,
 
cations.46,47,4B as well as
both the U.S. 
although promising for 
 The
 
developing countries, is exploratory 

in nature. 

chemical feed

the research that focuses on 
portion of program
with AID

is not easilv matched
stocks 


even the energ y applications 
have been dif

interests; 4 Office of the Science
The
accomodate.
ficult to 

Advisor's PSTC program supports 

laboratory and field
 
does not support the
 

selected areas but
studies in and planning
feasibility
kidns of technoeconomic 

are crucial to the oilseed work at this
 studies that 
 is not a land-grant,
u niversity
Washington
stage. to develop
is difficult
so it
agricultural university To date, the
 

support from the Title XII 
framework. 


work has been supported almost 
entirely with university


in
 we have encountered
The difficulties
funds. 

a somewhat high risk R&D activ

developing support for There
 
ity in S&T for dev'lopment may 

not be unique. 

and engineers outsidescientists are undoubtedly other 

of AID's traditional network 
who have experienced simi

lar difficulties.
 
Although many opportunities 

can be conceived of
 

new processes and products from 
oilseeds, there are
 

for not now grown
if oilseeds
to be overcomeobstacles 
to become significant sources 

of
 
ever
commercially are 


to capture an increased share 
of the chemical
 

energy or not been
For species which have 

feedstock market. 

cultivated, overall resource 

estimates are difficult to
 
of oilseed
Also, the economics


make confidently. 

not well developed and differing view

utilization is 

other obstacles to change
 

points and opinions exist, cropping
land uses, existing
alternative
include lack of public
interests and
entrenched 

policy support. Nevertheless, potential chemical 

propractices, 


are increasing in
 
are economically important and 
ducts 


demand, including specialty 
polymers, plasticizers,
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surfactants, synthetic lubricants 
and antimicrobial 


fossil fuels remain 
a
 

1983-1984 ,prices in 
agents. Furthermore,in spite of recent 

decreases in 

pereum 

for which renewable alternaresource
lfinite,limited 	 5 0 


tives need to be vigorously 
pursued.
 

HOUSING AND DISASTER ASSISTANCE 


inter-
technology to
science and
Contributions of 


national housing and disaster 	
assistance have received 


However, in recent years, 

relatively little attention. 


both AID and the National 
Science Foundation have 

begun 


to pay more attention to 
problems such as how to 

make 

resistant 


relatively 

more earthquake
low-cost housing 


and how to create safer 
settlements in disaster 

prone 


_ , 
 WkhoonNtrltefu
 
areas. 
 , at l 

In 1978, a joint India-U.S. Works 
 Mitigation)
and WindEffects
(Earthquake
Disaster 

New Delhi, sponsored by 

the Indian 

Research was held in 	

and the U.S.

and Technology
of Science
Department 	 5 1 was agreed at the
It


Science Foundation.
National 

meeting that both countri.es 

would benefit from coopera-

the
for strengthening
techniques
research
tive on 	 construc-
of prevailing masonry


resistance
earthquake 	 exchanges.

increased communication 

arid 

tion, as well as 	 Earthen 

In May 7, 1981, an International 

Workshop on 


Buildings in Seismic Areas 
was held in Albuquerque, 

New 


Science Foundation,
National

Mexico, sponsored by the 


Foreign Disaster Assistance 	
and A.T. 


AID's Office of 	 the Univer-
5 2 	 hosted by
The meeting was 
International.	 small, private
Intertect, a 

New Mexico and
sity of 


organization with both technical 
capability and experi-


disaster assistance. 
ence in 	 is of interest for 

The Albuquerque workshop 


First, the papers represent 
an effort 

several and technologyreasons. 

of sciencethe applicationto consider 	 the need 

to a major problem facing 
poor people, namely 


Second, the 

for more secure, yet affordable 

housing. 

an interesting


workshop represented

hosts for the 	

private sector capabilities
university and
coupling of 	 Third, although 

which nicely complemented 

each other. 

was evi-
agencies
collaboration among
U.S. government 


dent, there was a visible 
lack of developing country 


how-

Related conferences have been 

held, 

sponsorhip. 

ever, in Roorkee, India 

in 1982 and in Lima, Peru 
in 


and the 

for these conferences
support
1983.Some 


research agenda defined 
there has been forthcoming 

from 

Whether 


NSF's engineering directorate 
and from AID. 


a sustained
to permit
is sufficient
this support 
 science and 

research effort and disaster assistance remains
to be made in applying 


to housing
technology 


It does not seem to be a priority
 to be determined. 


within AID's Science and Technology 
Bureau.
 

HEALTH
 

in this study, the field 
of
 

Although neglected 


one for future investigaand technology is a fertile
international health 
and the associated 

role of science
 

very visihealth are 

The results of efforts in 


tion. 
 for cooperation and
 
bJe and the humanitarian basis 	 very
this section, a 
very strong. In 

assistance is 


items will be to.uched upon.
small number of 	 United
the 

Grant, Executive Director of 


James 	 a
articulated
(UNICEF), has 

Nations Children's Fund 	 lives of
save the 
if implemented, could 
program that, 


some seven million 
children annually 

who die from diar
5 Grant calls the
 

UNICEF estimates.
rhea, according to of which stands for the four
 
each letter 
program GOBI, 	

(1) g9Qb monitoring, using
 
main program elements: 


simple ten cent charts 
that can be used by mothers 

to
 

measure their children 
in order to spot malnutrition
 

Y (ORT) consisting of
bL 

early; (2) ox(1 L LA1D 	

mixture of
 
an inexpensive a 


administering by mouth 

to prevent or correct dehydration salt, sugar and water f"- asL11


13) pzomotion of 
induced by diarrhea; 
 against
and (4) jmunjzA"Jf

opposed to bottle feeding; 
 taken
5 4 These procedures,
diseases.
childhood 
 relatively modest cost.
 can be implemented at 
together, 


rehydration therapy and 
immunizations are also
 5 5
Oral 
 efforts.
health sector
of AID's 


The World Health Organization 
(WHO) is taking part
 

a Tropical Diseases Research 
Program aimed at six
 

part 


areas,
in 	 in tropical
widespread
which
diseases are 	
filaria(3)(2) schistosomiasis;

namely, (1) malaria; 	 and (6)
(5) leishmaniasis 


sis; (4) trypanosomiasis;

being coordinated under 

U.N.
 
The effort is
leprosy. 	 CGTAR work in
to the
similar
in a manner
auspices 

These diseases threaten 
hun

agricultural research. yet the budget for
 
of people;
of millions
dreds 


sources to conquer them 
is only about
 

5 6
research from all 	 The U.S. con
$60 million per year (1983 

estimate).
 
it also supports bilateral
 the WHO effort;
to 


this area.
 
tributes 

activity ii 	 the National
Program of 


The Research Grants 
 in developing
funds investigators
Research Council 	 (1)
They are: 

areas of health. 
in three (2) acute respiratory infec

countriesvector control;
mosquito 

tion; and (3) developing methods 

for doing rapid epi

health status of popu
demiological assessments 

of the 


lations.
 often cited as a
 
The eradication of smallpox 	

is 
the
 

success in the international 
health field; 


leading 
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full story is in the process of being written. Health 


projects are highlighted by AID in its FY 1984 Congres-
5 7 

sional Presentation; projects such as the Volta River 


Program

Basin Oncholerciasis (river blindness) Control 


and the Endemic Disease Control Program in Zaire 
appear 


improving health 

to have contributed significantly 

to 


in developing countries. 


CONCLUDING REMARKS 


The preceding cases illustrate some aspects of the 


role of science and technology in development. The two 

cases presented in most detail, namely international 

agricultural research and improved cookstoves, 

indi-

not be considered 


cated that science and technology 
can 


in a vacuum; they are inexorably intertwined with 
the 


fabric of the societies 
in which they are to be 


applied. There is a continuing need to perform in-


depth evaluations of programs 
and projects so that both 


using 	 technology in the

opportunities for science and 


development process and limitations to their 
use can be 


better understood. 
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6 Issues andAOptios,Policy Issues and Options 

more than thirty years, the United States

For 


been involved in programs 
of development assistance 

and
 

cooperation with the 6eveloping 
countries of the world.
 

In parallel with these 
programs, a series of 

private
 

efforts has brought U.S. scientists, 
engineers, busi
with counterparts
in contact
academicians seen
nessmen and decades have
These three 


in other countries. economic and
military,

changes, not only in 


tremendous 

political spheres, but 

in the perceptions with 
which
 

people in the United 
States view the world. Point Four
the

Truman articulated 
When President from
 

1949, the United States, 
triumphant 


program in For the most
 

World War II, was unrivaled 
militarily. 


economy was expansive 
and opti

the U.S. post-warpart, reconstruction of
 
the successful
Following on seemed
mistic. Plan, it 


Western Europe through 
the Marshall 

against poverty, 

hunger and
 
to launch a war It was
logical


disease in underdeveloped parts 
of the world. 


was neceshuman beings. Further, it 

our obligation as We
 

contain and combat communist 
expansion. 


sary to a scale
 
could afford to do it, though perhaps not 

on 

have liked.
would
countries
some developing
that 


Many countries have
 
Today, things have 

changed. 
 living and
standard
in improvng the of 

made progress 


their people although 
much depriva

quality of life for Groups of developing 
coun
 

tion and hardship remain. 

the OPEC nations and 

the "newly indus
tries such as risen to prominence
(NICs) have
trializing countries" their recent
their oil wealth or because of
because of 


in certain manufacturing
 
prosperity and competitiveness
The countries the U.S. de
sectors or business areas. 
 Japan, have become
 II, Germany and 

feated in World War recent days, one sees and
 

In 

little about
 

the United States 
relatively 


hears 
in 

international poverty, 

except perhaps in the 
World Bank
 
missionary


or in an occasional church or 
Annual Report 

The country that 

conceived of
 
TV program.
the Point Four program, after inconclusively 

fighting a
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war on poverty at home in the 1960s and 1970s, found 

itself entering the 1980s with double-digit unemploy-

ment, heavily underutilized manufacturing capacity, and 

increasingly worried about being out-competed by a 

growing number of countries. The revival of a cold war 

mentality in the U.S., greatly accelerated by the 

advent of the Reagan administration, pumped temporary 

new life into the idea of foreign aid as a bulwark 

against communism. Furthermore, economic factors have 

risen to the fore. Concern about the impact of the 

growing indebtedness of countries such as Mexico, 

Argentina and Biazil on U.S. banking institutions has 

resulted in U.S. support for increasing the capital it 

makes available to the International Monetary Fund 


1
(IMF). At this writing, third world debt issues con-

tinue to trouble the international financial community. 

However, increases in IMF quotas have not been matched 

by increases in support for development assistance via 

loans on concessional terms through the Tnternational 

Development Association (IDA). 


The policy issues facing the United States today 

in the international development sphere are similar in 

many respects to those of previous years but because of 

changing conditions and perceptions, the U.S. response 

required may very well be different. How much develop
ment assistance and cooperation is desirable? What 

financial level and what kinds of aid are needed? 
 What 

criteria should govern who gets U.S. assistance? What 

should be the mix of bilateral and multilateral assist-

ance? How can science and technology best be organized 

and utilized within development assistance and coopera-

tion efforts? How can S&T for development programs be 

made more effective? In this chapter, these and 


be organized and discussed in two
related issues will 

broad categories: (1) those concerned with development 

assistance and cooperation as a whole; and (2) those 

concerned more specifically with science and technology 

within the context of development, 


DEVELOPMENT ASSISTANCE AND COOPERATION 


I take it as given that some form of U.S. inter-

national development assistance and cooperation is 

desirable, a position espoused by every U.S. adminis-

tration since that of President Truman. In this sec-

tion, some of the reasons for holding this point of 

view are reviewed.2 


In an appearance before the House Foreign Affairs 

Committee in February of 19a3, Secretary of State 

George Shultz stressed the military and economic 
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security aspects of development programs. According to
 
Shultz, in 1980, developing countries purchased roughly
 
40 percent of all U.S. exports, exceeding that pur
chased by Western and Eastern Europe, China and the
 
Soviet Union combined. One out of every five acres of
 
U.S. farmland and one out of every twenty workers in
 
U.S. manufacturing plants produce for markets in devel
oping countries. These countries provide more than
 
half the cobalt, tin and bauxite used by U.S. indus
tries and significant amounts of other strategic min
erals and metals. Shultz indicates how the negative
 
effects of worldwide recession on developing countries
 
in the early 1980s also hurt the U.S. The fall off in
 
developing country growth rates from about 5 percent to
 
about 2 percent per year are cited as being partly
 
responsible for the tapering off of U.S. exports 
to
 
these countries, which had been climbing at more than
 
30 percent per year in the late 1970s. In addition,
 
each billion dollar decline in U.S. exports ha- cost
 
the United States an estimated 60,000 to 70,000 U.S.
 
jobs. 3
 

Shultz then moves from economics and jobs to
 
arguments based on international peace and military
 
security:
 

...the Third World is fundamental to our aspira
tions for sccurity and peace. Since 1950, most of 
the major threats to international stability, and 
the chief oLportunities for expansion of the 
Soviet Union's political reach, have come in the 
Third World.... The least desirable method for 
preserving our strategic interests and ensuring 
stability in the Third World is by sending U.S. 
forces. If we are to avoid incidents in the 
future, we need a modest commitment of resources 
-- exercised consistently over time -- to secure 
peace and economic well-being in the developing

4
countries.


In the introduction to the Overseas Development
 
Council's annual (1983) assessment of the state of U.S.
 

the Third World, Robert
foreign policy vis-a-vis 

the U.S.
MacNamara, after emphasizing the importance to 


Third World growth and well-being, stresses
 economy of 

another aspect of development which received little
 
emphasis in the Shultz presentation, namely, the human

5 
 most
 
observers that growth rates in about forty low-income
 
countries that contain a majority of the world's
 
poorest people will be considerably lower than in the
 
past, resulting. in average annual per capita growth
 
rates of less than one percent; in Sub-Saharan Africa,
 
per capita growth rates will decrease, not increase.
 

At the same time, per capita GNP in the industrialized
 

itarian imperative. McNamara finds agreement by 
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countries will grow substantially; $2,750 higher in 


higher in 

1990 than in 1980, con-pared with only $10 


low-income countries. Growing
According to McNamara, "A peace-
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in Third world countries: (1) to
 

the working of

rating conditions 
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the worst
 an attack on 
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forms of absolute poverty 
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the leastaid to 
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detail
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national development to review the 
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rationales on Security and 
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One such review 


Economic Assistance, 
the Carlucci Commission 

report,
 
for1983, callinginassessmentsuch an of econoattempted integrationand closer
foreign aid
increased 

1 1 My own preference 
is 

assistance.and military to the humanimic 
policy that gives higher 

priority 
a
for 

for aid programs, particularly 
programs 

tarian basis one that recog

that can benefit those 
most in need; and secueconomichas legitimatethe U.S. as partnizes that the U.S.viewsthat alsobut one

rity interests nations striving 
to 

family of 

interdependent Financial
of an order.internationala peaceful,maintain 

were
international development 
efforts could be
 

support for if less resources 

readily available
much more 


military and defense 
preparations; improvement
 

a
resources.spent on up suchand the Soviet Union is 
key element in freeing 
of relations between 

the U.S. 


shows official development assistance
Table 6.1 (DAC) countries
Committee 

from Development Assistance 


Economic Cooperation and 
Devel

the Organizatioi for 
The States
United
and 1981. 

opment (OECD) in 1970 
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tion, 0.35 percent for offi-Nationsthe Unitedof GNP set by
0.7 percent 
cial development 
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shows the distribution 
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bilateral assistance 

by
1980. Low-income countries,
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as i ta c fro DPC 00 n r e # 
TABLE 6. 1 
f row countrie,

develoIet assistanceofficial 

net flow, 1970 and 1981 

as Share of
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key political and strategic importance to the U.S. 

to Egypt and Israel;
of ESF funds went

Three-quartersassistance funds are distributed over a 
larger number of AID-eligible countries than economic
Development 

support funds. 19 0 to FY 1983, the 
During the period from FY veryassistance grew 


level of functional development 
billion wnereas the
 

billion 
to $1.35

slowly from $1.16 grew from $2.16 billion to $2.97Economic Support Fund 

indicating the Reagan administration's pre
billion, 1 2 

ESF In Secretary Shultz'sinstrument.
ference for the 


February 16, 1983 testimony before the House Foreign
 

the words "development assistance"
 
Affairs Committee, cateunder the 

appeared infrequently, beinq ubsumed 


the nature of
 gy of economic assistance. aboutexistopinions
th e A variety of In analyzing military ver.the Economic Support FuPd. 


economic aid spending, a
 

"Although considered 'ecoan 

article concluded that: 


by some observers, the $2 billion-plusnomic' program
Economic Support Fund was included under military aid 

enable eccnomically
because its primary purpose is to their militarytc increase andhardpressed ies as "economic stabilization
Economic Support Fund 

4 testimony defines the
 
Secretary Shultz's 


fteEconomic 1 5 

development funds for security assistance 
countries."
 

the nature of theRegardless of views on administraReaganclear that the
Fund, it is adstailzaio
"eonmi
SOupport Fun as 


tion has placed considerable 
emphasis on military 

as
 
an
According to 

development assistance.
opposed to 

the
American Scientists, 


1983 foreign
of aid request involved more
the Federation
analys-s by of goinga theAdministraticn'sdoubling of percentage aid to 

to 19.5
percent in 1981 

military assistance, from 

8.5 

for arms sales credits
 

in 1983. Authority
percent 
 assistance's 
share of thethantotaldoublewouldwhilefal1 developmentsignificantly.

16 More 
would more 

esti
recently, the FY 1985 

Budoet Request 
security assist
shows an 


nated $10.0 billion in international 
aid 

$5.92 billion for military 

ance, including 


for the Economic Support Fund 
$3.07 billionfinancing, assistance to Central America; fand $750 million for in foreignbillionwith a total of $5.20

this compares bilateral

and financial assistance, both and
 

1 7
 
multilateral.
 a policy which
reflect 


The trends discussed 
above 


indus
on develorment assistance compared with other 

U.N. targets,withcomparedcountriestrialized 
and 

20 years. Withinsomehas persisted for
policy which there has been increased years,

the last thrL 

- or four 

http:significantly.16
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and economicsecurity aspects
empasi Ol US.military

the of programs, as opposed to 
benefits to U.S. aid 

broader humanitarian 
and developmental
 

emphasizing 
These policies reflect a somewhat 

narrow,
 

objectives. the world by the U.S. leadership
 
self-centered view 

of 
to increased economic 

and
 

the United States adjusts they may appear
as 
 As necessary as 

political competition. these policies,

i, the long run
the moment, mayto some at vision,internationalby a broader

if not tempered 
prove to be both poor 

economics and politics.
 

This issue has been 
debated over the years, 

with
 

the Reagan administration 
tilting towards the bilateral 


trend towards
the
in Table 6.4,
As indicated and the DAC
approach. 

assistance in both the U.S. 


multilateral (See Chapter
has been reversed.in 1970scountries the to be to hold down seems 


4). The governing policy 
now 

thoseparticularlyaid expenditures,multilateral contribu-
as opposed to obligatory newinvolving voluntary to avoid
organizations,
to international U.N. Financingtions 

such as contributing to the 
tocomTitments for Development,

Science and Technology 
 UNESCO,System for such as that to 
commitmentsexistingchallenge 

and to hold down commitments 
of concessional funds 

to
 

Association.
Development Americanthe International ofthe Federation 
an analysis by
According to strongly prefers

the Reagan AdministrationScientists, aid because 
apolicy of bilateral over 

multildteral over
 

with the latter, there 
is 
less direct U.S. 

control 


where and how capital is allocated, thus making it 
the U.S. to influence the policies 

of Third
 
harder for 1 8 Arguments are also made that 

bilat-

World countries. aidthan multilateralis more efficienteral aid 

not aware of solid documented 
support for 

although I am aid, on the other hand 
Multilateral sensi-such statements. sometimesworthwhile,to supportU.S. one countryallows the if 


tive projects that 
might not succeed 
 It
 

played a dominant role 
as provider of assistance. 


also is more consonant 
with a world in which 

interna

policy goal in itself.tional cooperation is a valued 

programsfor AIDmandateThe congressional to the poorest
targeted directly

requires that aid be Current AID 
help meet basic needs. 


of the poor to very broadly,
mandate
this
has interpreted
policy 

The
 are in place.
arguing that basic needs 

will not be met unless 
indige

institutions and infrastructure 
nous 


6.4 
TABLE 

mix of ODA from DAC 
Biateral-ultilateral 
countries and the United States 

1
 
All DAW Countries
 

Official Development Assistance 27.3 25.6
6.8 13.6 15.7 

($ billions) 


as % of CUA 83.5 72.2 64.1 66.4 71.3
 
Bilateral 
Assistance 

Contributions to Multilateral 35.9 33.6 23.7
16.5 27.8 

Institutions as % of ODA 


UnitedStates
 

Official Development Assistance 4.7 7,I 5.8
3.0 4.0 

($billions) 


87.1 7 ,A 61.9 63.2 74.7
 
Bilateral Assistance as % of ODA 


Contributions to Multilateral 26.6 38.1 38.8 25.3
 
Institutions as % cf ODA 

12.9 


-

and the Third World: A'enda
Source: p. 280. Reprinted by permission.
U.S__ Foreionpolicy183, 

For complete listing of Develop-

Iincludes the United States. 


ment Assistance Committee (DAC) 
countries, see Table 6.1.
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 research, development and engineering 


ongoing production 
and
 

are often linked closely 
to 


marketing efforts; therefore, 
technology and science
 

can not be neatly packaged 
and dispersed like other
 

is skeptical about
Baranson
aid commodities.
foreign 

the efficacy of universities 

and research laboratories,
 

both foreign and indigenous 
to developing countries, 

to
 
technology,
of operational
to the creation
contribute 
 resources through education
 develop human
other than to con-


He sees operational technology 

and training. linked
 

products of enterprise units 
be "the
tinuing to 
 units. 26
 
technology generating
to 
 question the rele

Baranson's analysis calls 
into 

technology
 
vance of AID efforts relating to industrial 


support the programmatic
also tends to
it
transfer; has
to which AID 

areas (agriculture, health, 

etc.) 

seen whether the new
 to be
It remains
given priority. 


Bureau of Private Enterprise 
within AID will be able 

to
 

coupling between the generators
 
facilitate calls for.
some of the 


which Baranson
technology 

technology transfer would 

appear to take
and users of 


Industrial and to be
channels 

place primarily through 

commercial 


somewhat divorced from AID. which the united
the extent to 

Another issue is 


cooperate with develop-

States is prepared to assist 

or 

areas which can
in science and technology
ing countries 
 Clearly, some
 high technology.
be charocterized as 


such activity goes on when 
students from other coun

study science and engineering 
in the U.S.
 

tries come to not necessarily ex-

Furthermore, high technology 

is 
as agriculture
areas such 


cluded frcm traditional 
AID 

no simple way to resolve
 There is probably
and health. are
 
and security considerations 


this issue; political 

important role, with decisions 

being
 
play an
likely to by country basis
 

on a country
in some cases
made 

through bilateral agreements.
 

Concerns about leakage 
or hemorrhage of technology
 

to the Soviet Union became 
more prevalent in the Reagan
 

administration, leading 
to withdrawal of U.S. govern-


Institute of Applied
 
ment support for the International 
a joint U.S.-U.S.S.R. activ-

Systems Analysis, (IIASA) 
 increase
and to attempts to 


located in Austria,
ity 

restrictions both on exports 

and on scientific communi

2 7 While these concerns 
generally do not get
 

cation.
 
aired some relevance
in connection with programs 

involving developing
 

havemight possiblytheycountries, 
because developing countries 

could conceivably serve 
as
 

nation to 
another.
 technology from one the
conduits for 


However, appropriate 
development assistance 

to 

be of
least likely to 


least developed countries 
is 


military value.
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apmropriate technolOgY were:
 

iv it e a... 

options for dealing with 


.ms a i ti c
 
wide variety o f ac 
l -g e h into a
] integrate itcontinue
and (2) to
sat AID and;
() to declare it au 
to give appropriate technology prog
(1)tondcaestasz~ 


co tof an intermediate tech- t istc
Schumacher's To e a pears

identity watmn theagny s ue apars to

f hav
 
the large-scale capitalr y tiag
than rathe
modest eenresolved Firt
nology" more -nom towears
t i ath
 

intensive technology favored 
by the West yet an advance been resoved by th fl the 984t


formed
subsistence technique the 
option. The phrase technology"
above traditional 2 9
t-anaseppropriat-siprcholippe 

basis for one of the major 
developments in technical AID Congressional budge t 

U.S. McPherson, has stated
 
Through the efforts of The AID Administrator, 

Peter 
He
assistance in the 1970s. small band of


staffers, a appropriate technology
 
Congressional supporters and from the his support for elements of refocusing
individuals
in AID, and to have taken a personal 

iithest in 

dedicated individuals 
 in appears the primary private
legislation was passed 

requiring AID to 
International,
private sector, technology
capital-saving


emphasize appropriate,

This effort, which 

in many ways fit 

2o needs,"
its "basic human 
"New Directions," not only in the


with AID's inthesome
well the poor" policy, resulted
of te por"polcyresutednotonl
"poorest of 
aid supported private 

organization,
tch-involvedaproriaewhol AI agncywithsenitiitytoestablishment of an 


AT International, 
but also in an effort 

to infuse the 


appropriate tech-
snsitivity to 

whole AID agency with technology iseeomnappropriate 

isaacityepns

what-esaeo development offThe 


question of the stage of
oefforts
invt~ylne~tlinked to 
nohg c uetonrns
inevitably 

which
 

it also raises issues for 

its needs;
country and One illustration of the
 

policy choices must be 
made. 


that can arise is provided by the energy program 
issues 

Tnere have been two main program elements, 

one
ener-
at AID. on conventional 

on renewable energy 

and the other 


Renewable energy 
advocates stress 

the relevance of 


gy. 

the congressionai 

basic needs mandate. 

suc-
this activity to 

demonstrate major 

are hard pressed 

to hasYet they the activityshort
in the relatively 

time 
energy develop-cesses Conventional 


been emphasized at AID. 
and gas exploration, 

can 

as enhanced oil 
ment, such 


address pressing 
needs of countries 

faced with rising 

fear 

imports and high 
kerc.;e.'e prices. in finding 

Yet some 


oil are assistedcounties
that if developing will hurt U.S. business, 


fossil 
fuel, it 

new sources of desirable to area, it would seer e mde.collaborativeIn the erhergyoppsit arumetth cold be made.althughjus

although just the opposite 

argument could 

both 

that could accommodate for program support beenflexible government hashave a U.S. within the U.5. 
energy activityAlthough
renewableapproaches. 


of the

the policies
in response to to be
reduced
greatly 
 reriewable energy seems 


Reagan administration, 
 at least asto
receive attention within AI,
continuing to 

energy activity
to exeand resistance.
Efforts et with U.S. 


of this writing. have 

affiliate with the bank y etablishig a separate 

energy 

within the World Bank with appropriate tech-
what to
The question of do 

Reagan administration 

an issue that the New Direc-f aAID's
nology was previous adminis-
included AID's

As athatcreation ofaoseas prt 
dealt with in 1983.hratons apropratetecnoloy


set of concernislarger 
a 


trations, appropriate technology 
arose 


Congressional support 
and a mandate for 


as part of 


tions policy. to exist. Two 

appear


technology still 
appropriate 


the work of A.T. 


concerns expressed by 
appropriate techsector vehicle created 

in the 1970s for implementing
 
Nevertheless,


chnology efforts. 
appropriate poplatonscbe
continuing a
rta e ofens the execution ofadhe as well ast eeutionsomoy in the definition we 
novogy adherents 

arithat 


for appropriate technology
 
and that support Private Enterprise
projects, AID Bureau of 
not suffer as


activity expands.
 

_
 The large b of
 
The large ouk of
development goes
 technology for 
in science and 


funding 
defined by government 

agency personnel
 
mode.
for programs in a reactive 


and engineers 
 for
.ith scientists support 

more opportunity 

and 
to be
There needs from creative scier.
 

and inputs
proposals
unsolicited both the U.s. and developing
 
tist and engineers fro and development
research
Collaborative
countries. countries develop 

and
 
sense as 


makes a great deal 
of It also lessens
 

indigenous capability,
increase their presence. Yet
 
overseas
large U.S. 


the need for a 

outside of
development,
research and
ig-TeessoefeinatuhQ received much emphasis 

in U.S. 

agriculture, has never programs.for development
and technology toscience -i .. some fen aelaipn
nn ere is 

it is becoming

unanimous. ttat Mcreasingly


not by any means new participants to
 
to attract
difficult 


field in general and 
the science and
 

u r. ajor
fe i arta funding for
 
the development of increased


have been lack activity,
obstacles ihafeigta development
ope for
and technology
science U.S.not a high
with a feeling that it is 

coupled agriculture, where 
funds are more 

Even in ilrqiefclyt somepriority. evidently experienced
aercrsADs"on career corps" will require faculty to readily available, 
AID has 


"joint 


new people.

difficulty in attracting the university
 
make commitments to 

spend 2/3 time at 
 Whether
 

and 1/3 overseas, 
averaged over several 

years. 
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this proves to be attractive to 
faculty remains to be 


seen. Sore universities or individuals could view it 


of theon thethiprerogativesMas an encroachment by AID 	 likely in theuniversity, although this may prove less 

land-grant universities with their history of service 

ean/
and extension. Asand of this writing, the corps does seem 

to be attracting rezruits. 

Some concern has been expressed about the extent 
to which the AID overseas missions have personnel that 

about science and technology 	matters. 
are knowledgeaole role in program definition. A
The missions play a Key 	 needs the knowl-central Science and Technology Bureau 


centrawity ure if it 	is
the missions 
 of S&T 

developing expanded
edgeable, sympathetic 

support of programs 

to succeed in the agency.
activity within 


indications that the 
Reagan AID adminis-


There are 

as agriculturesuch of programs.

tration has devoted 
considerable attention 

to better 


and definition
areasplanning
coordination, in program
councilsSector 

brought together individuals from the 
haveand health 

regional AID offices 
and the S&T Bureau, resulting 

in
 

program priorities and
 
define
which
sector papers 	 presen-

The 1985 AID congressional budget 

objectives. 	 agency-widedevelopingplans for
tation outlines 	 contraceptive

in agriculture,
priorities 	 fuelwocd
research 	 and
research
health
biomedical 	 and
development, 	 missions
encouraging field 

production, and for 

a "common-theme network 
to adopt
bureaus 	 impor-
regional 	 to focus on 

The latter concept 

seeks 

eco-
approach." 


to countries w 

tant problems 	 or arid
tropics" don't
as "humid the ill
such h opefully
logical zones, lann butng 	 don'tbetterres and coordinationguaans.-33 0 Better planning,
guarantee better results but 	hopefully 

they will help. 

lands."
 

there is a 


the AID Congressional 
budget presentations, 


between the detailed 
breakdown of 


striking contrast detail
lack ofthan thelarger Theconsiderablydevelopment assistance isactivity 
and the 

FundSupportEconomic
concerning how 

Economic Support 
Funds are spent. 


is
activity
Some ESF
Account. 
 program 

technology related; the 

It

Development Assistance 	 large ESF 

science and 	 technology components.
has science and
in Egypt 
 more information available 

would be desirable to have ESF pro-


on science and technology 
activity within the 


such activity could 
conceivably be quite 

sub-

AID for trained
grams; and place major demands on 
stantial 


and other S&T support.
personnel 


Thsces foml 


some of the international 
agricul-
attributed in part to
 

turalTheresearchsuccesscentersof can 	be 
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2their having had cntinuOU S 	suoport for an extended
 

be found to provide such
 priod of time. Ways need 


cntinuity for other science Nd ady has stress 

y Bradh researchtessed 
s a institution-U~din"dn toa is 	dueysUgh

this point. According to Brady, t suc fel ress 
in the Third World fucdesfu treearc 

su c s
 
doo s a long-trm enoeavor wbyih the U.S.r Other 	 partly fundedefforts, some of which were 


ado ot h is pa rilY n patenc id 


heal1th. Research beinsa unceranav namely

for any one effort eg unrting an atiec its
 

t
not Ynaly
required, therefore, ne r whih m a 
ima ntanin a foreign
development assistancw 	 g a for
results; hence, the difficultY in aln 


asn ackstituency-nowledges the need for
 
Br one dramatic results.3

1
 
aid 	 succes,

an occasional big 	

in aid
success
question definitions of
One can 

fact Third World progress 

is
 
in 


programs and whether But Brady's argu

due primarily to 
research efforts. valid.

research activity seems 
sustained
ment for 


some time
this author for 

It has been evident 

to 
 independent
assit
lack Of careful, t
developmentlink in pent

has been the
that an important missing lk iceflo 
aneactivity
tivithast beesng
ance 	 S&T activ
this holds for 


such activity;
evaluation of 	 initiated a series
 
n the late 1970s, AID 


ity a well. 	 which was an
 
of its programs 9 8 4 ,
of impact evaluations 	 As of mid1
 

the right direction. 
important step in 	 studies,
special

impact evaluations,
AID 	 been
about 100 	 reports had 


and evaluation
paperse ra gdiscussiononawireleased 
sedson awide range 

of subjects; they range from
 
r 	 individual projects such as the Sine
 
evaluation of 


to evalua-


Saloum Rural Health 
Care Project in Senegal, 
 r
 

"po licy D irections 
fo 


3 2
.	 These

nire sector ,

e.g

Dveping Countries."
ag in
tion ofadi Supply
ar 	 they

scut n and aluation; 


Ru t daeserve careful svompom of them
prgramas.dfi
s rtinAIDand 
a great dele ebentsrtcomingsotofnsiin AID 
rn abut
contain frank
ariut
are quite 
 evaluaadditional
for 

The need persists 

however,AID it Is always diffi
 
tions that arindependent 

of 
is charged with carrying
andreoroiton
which
rg
ctor tan 	 its own activity
nd report on 


activity oalate 	 is all too
out 	 a u th enfre it 

wit ttalojectivity.
with total oec t 	 policies of
 

to leinforce
reports
use such 	 that an
easy to 	 it appears
for example,
ntere
current 

recent AID evaluation report
creasing numb 


and the private

private enterprise
with aspects of 


sector. An independent commission, funded perhaps by
 

on the effecfocus
private foundations, 
might provide valuable 

information
 
need towhat works and what
AID programs -- on
tiveness of Evaluations 


and insights 


And in dealing with programs 
with science and
 

doesn't. 


http:results.31
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.. ........ . .... .. .... .... .. .. .. . .. .. .. .. .. 

.. ............................
may very
 

and involve value .. 

technology content, what constitutes success .... .... . .. .. 

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

well go beyond the 
purely technical 


:......... .
 
judgments. ...............................................
 

: ::cooperation to emphasize activities in which two or 
" 

M 

INTERNATIONAL SCIENTIFIC 
AND 

TECHNOLOGICAL COOPERATION. . . . . . . . . . . . . . . . . .. . 
. . 

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

Unlike development 
assistance, with its implica-

tion of the U.S. contributing resources to bring about 

improvements in developing countries, 
I use the 

.. 
tern 

..........."..related goals 
and .. 

4 .. .. ... ". 
X X". 

".. 
. .

x 

>i.. > Z: 
".".".". 

" pursue ..... 

more parties join 

together to : : : ... " " " " 
to name only a few- I 

Countries involved in bilateral 
S&T coop-


of China, 
and the People's Republicobjectives. include Japan, Brazil 
 ....
 . . .

erative activities 

with the U.S. 
" 

inventory of bilateral 
scientific . 

Table 6.5 provides an 
 by U.S. lead agency. 
and technical agreements 

listed im " for ....that the .......
.... 
My subjective judgment 

is 
"
 .
". .. 
. ."........
international science and technology 

cooperation at the 
. . . . 

. 

. .
.
not al that it could be. Concern about..
time ispesent : 

technological leakage or hemorrhage to the Russians and 

Japan andonother .: :........ . .
economic competitiveness to effect U.S. 

countries appear tha s of Japanloss of to have had a negative 

t ri r such . . . . . . . . . . . . . 

in the case . . .....although :S&T cooperation, learn from such : : , " "........... 
be that the ... were 

to - " : "" U.S. has a great deal the Insti- ............ . . . n... 

Furthermore,the becauseCongress,.funds 
fo 

clear,end~chnological Cooperation ..........

appropriatedcetfic bya .. Ca there is .1oendeavorsnever for scbentifhctute ...
 

such activity within 
the U.S.
 

strong focal point 
for 


Act
government. 


fric ya17report annuallpbiLw5 95-426)6 requires the.
Title V of the Foreign 
Relations Authorization 


toteCogesnUSeietiscal...................year................1979
(Public Law
president to : . .... .......
. ..........
.
 

s ience .andinento ... . . ........-......... 
198 repa rt that a prin- . . . .4

gi e In 
the .. Reagan asserts . .international activities in 

science and technology. .
report, President 2the 19B3 

n our relation L 

the pres identot oition resien,c'pal foreign policy p . to
prominent3 According x . . . .a morer e .technology r mout


iteh o t 
was, for the first ! 

science cooperation 

time, discussed by 
the leaders of the 

main industrial
international . . ............ '.....................
 
summit meeting in Versailles, lead-".democracies at the "" 

n . ...
U.S. cooperative . CA X.. 

18 new . . . . . 
He also emphasizes 

new cooperative agree-
to the establishment 
of 


ing 
 Brazil, Pakistan ..projects. India, . .. . . .
 ments and understandings with .. :'" 3 4 . . I
China. ..... 7 . - ( - - .and of the Title V legisla C -4 ol 

"W4H 1-48M= 1 ' 
One of the main purposes 

of the U.S. diploma-n 1 
01 

the ability andto strengthen n) of sciencetion was into fu4ton knowledge of majortechnology to incorporate areapparatus
tic technologyandS
cience 
8 

the president to
The fouranl 

Title V reports submitted 
to date by

U.S. foreign policy. 

have consistently

importance to run into congressional 

the Congress 




WMLE 6.5 (continued) listed by country and lead agency 
bilateral scientific and technical agreements

Ynventory of U.S. 

e nc i es lAg Bilateral 
S&T 

DOC3 EPA DHHS 5 HUD DOI 6 NASA7 NPC8 NSF DOT agreefentsCountries USDA AID2 DOE 4 


2.... 2 .... X........ X.....
3........

Iceland ........ X.... .... ... ... X........
....
India .......... X... ..............
X... X...........
Indonesia ...... 

.... ......... ... ... 3..... ... ..... •......Irn........... 
 ..... "" ..... ... . . ... ... 
........... .... ........... ....... .... ... X.. X.. X........
Ira 3. ... .. .X... .... 1..... ... ..Ira el ......... 


X.. X....
 ... 3.... .................
..... .... X...Ital............. .... 1... X....
......... X.. X.. X......
. ... .. 5 3.... .... ...Italy....... .. ............1 X.. X.... X... ... ... .....
JapanJapan................... X... ... .... .. ... . .. .
 
1.. ......... 
 .......
..... 
..... ............ ......
Jordan ................. 
 .
 

...
Koe ................................2....................
...............
Kora................. ......... .. .......... ... ... ........
ya .. .................... .......
 ... . ........ I.1.. ..... .... ...... ..........
Kora .............. .. .
 
. X. . . .
 . . . X . .
 

. i.i.3. . ....
Nalaia..d ..... ... .... ...... ..... ... .:. . .
.
....... . .. ...... ..nd .... ..... .... 2,3,5 X.. 3, ....NeMala ..... 1,2. X... X.. ... ............
Mexico ......... ... 1.............
..........
Morocco .............. . .
 
.. X.. ............. ................. X...... ............
Netherlands .... X....................... . ... .. ..... ... .. .
 

New Zeaa .... ........................ ........... ...... .....
 ....
 . ..... ...... .............. 

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

i .... ........................ S... ......................... 

Nicga ......... 312..... ...1........................... 
..... ...... ......
......
Panam....o....... .....N gaa....... ...
3....... 2.................
an .. ................. ... 


.
 ....... ........... 
..... ........ ...ge *ag
 ... .....
ana ........
Peru.........................•.......
 

.

Ovan (C i a). ..X..i2,...... 

... . . . . . .

,3 ..........
..... .... . .. . . . . .
 

..... 1. 

.. .. .. .. .... ...... .... 
......
..
a dia bia.. ............. ..
 ....


S.................................... 

... ... .... I . . .
... ....
Philipines.......... .......... ....
S l a ....... ....... . ... ...... .. ... :::: :::: ......... ...... ...
 

..
....
6........ .. X.. X......

Portugal ................................ 1,2,3 X........ X.... .. ..... ..... X

PRC (China) ....X.... ... •. x....... x.....
 

1 .. ......
... ...~ 
.... 13 ..... X... 

... .2....X.3 
.... .-... . ...
.... (...
Swel nd.......... .... ..... ..... ,2 ........... 


Taudi .... ......X... .,........................... X.
i... X... ..... .
............ ......... ............ .. X ..
Si A ............ 
 . e..................................................
•..
Vouthelfria ........
 
Ygosa a ... . ....... 3 ...: 

..... . ..... .... X..........
..... .... ' 
Thin........ x................... 


... .
 .... .. 3.... ....... 
..... .......
Sote .................. 

... ..."..*X.
e. .
X. ..........
,,3..........*X. 

• •• 


angd'..........X....2.. x.. 1,. .
Unite • ,,3 °,.

.Y.......... 


....................
................... oeprt°n ......
 .. .. . 1.. ..... .....ii .. -,•of Agicltre
USDA x............
 .. 3............ 
ugosav...................... 
 .. - ----. . . ... ... 
...
.... 
 X......
Ziab..................................... ............... ......
ziua~....................................... 

Y----a-i ------------------------------....... 


.........
Develpmn........
fo.I..rnatona
......
VezA 

iAgencies:
USDA - Department of Agricultulre.
 
AID - Ageuncy for international Develotiment.
 

of Commerce.DOC - Department 
of Energy.DOE - Department 

Protection Agency.
- EnvironmentalEPA Services.of Health and Human

DeartmentDHHS - and Urban DeveloplenLof HousingHUD - Department 
of InteriorD)I - Department 
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ko cmanagement, 

criticism on a variety 
of grounds. For example, the 

1983 report is characterized by a Congressional 

Research Service critique 
as being little more than a 

compilation of existing programs by agencies with very 
little discussion of how these activities rejate to 
U.S. foreign policy, what priorities the government 

attaches to its international S&T programs, 
or how it 

evaluates them. Also missing are specific recommenda

tions -n S&T persrnnel, training, 
policies and programs 

as required by aw; in addition thLe report was 
five 

months late. 
nese shortzomings 

prompted a call 
foL 

the Congress to consider further oversight mechanisms 

to strengthen U.S. management of inter:,ational S&T 

issues.3 5 

It may be that international scientific and tech

nical cooperation were 
not given very high priority, 

especially in the early years of the Reagan 
administra

by relevant policy-making groups, such as the 

Science and Technology Policy and the 
Depart-Office of 

irment of State. My impression is that the global, 

international outlook of the Carter years was replaced 

by an overriding concern with 
military and defense 

matters, and by a bipolar (U.S. vs. U.S.S.R.) view of a t r 
r s u e o 

the world by some officials. However, pressures for 

various cooperative arrangements 
involving science and 

technology are likely to continue. 

As was pointed out in Chapter 3, the National 

Science Foundation is 
prominent in U.S. international 

, b t 

scientific and technical cooperative activity, 
both 

through management of 
certain bijateral S&T agreements 

and through support of certain 
scientific activities 

which are international in scope. Recent National 

Foundation and National Science Board policy 
statements appears to justify international S&T coope 

ration primarily for the 
benefits that they can bring 

to U.S. science as well as for 
the economies inherent 

~inhe-ent 

in the she ,ing of resources for large projects by 

having some international division of labor with 
our 

industrial allies. Mutual benefit is also an importantcriteria for cooperative p ojects. Yet for some poorer 

countries, benefits of equal magnitude in cooperative 

arrangements may not LC_ possib-e. The new management 

scheme at NSF (see Chapter 3) which 
removes some budget 

other authority from the STIA 
- Directorate would 

appear to work against developing 
country programs. 

AID has managed to build some collaborative 
research 

its programs through its Office of the Science 
however, it is not a very large effort. 

If, 

in fact, international S&T cooperation 
is to be an 

importan elemen of our foreign policy, its support, 
and execution would appear to greatly need 

strengthening. 



130 

FOREIGN ENGINEERING STUDENTS 


Foreign students in U.S. universities are a signi-

element of science and technology for develop-ficant 
5). By their sheer numbers,
ment activity (see Chapter 


even allowing for a sizeable brain drain, many have 


back to key positions in their own 
gone or will go 

countries. Throughout the years, there have been calls 


for modest support for activity which would enable 


the U.S. to obtain an experience
foreign students in 


more focused on the application of science and 
tech-


home countries,

nology to the development of their 


relevant dissertation
through targeted summer courses, 

have generally gone
etc. These calls 


unheeded, 

Within recent years, 


support, 


developments in the U.S. 


engineering job market, in engineering education, 
and 


in the U.S. and world economies, have brought 
several 


new issues to 
the fore, including: 


1. 	 Should foreign nationals increasingly be 


fill vacancies on 
U.S.
relied upon to 

engineering
engineering faculties in various 


fields? 


Do foreign nationals take engineering jobs
2. 

away from U.S. citizens?
 

Are there areas of research to which foreign
3. 

not have access due 	to
students should 


security consider ations?
 

the large
4. 	 Do the costs associated with 

of foreign students in 
percentages 


benefits? Costs
engineering outweigh the 


would include non-economic factors such as 


in the quality of engineering
decline 	 s
 
some individual .
education as perceived by 


the important role of
Benefits include 

keeping y:aduate
foreign students in 


reasonable levels
engineering programs at 	
in 


meeting research commitments. 


extent does educating foreign 

the U.S. contribute 


5. To what 

engineering students in 


to or work against U.S. foreign policy 

3 7 


objectives?
 

issues are not academic; policy decisions are in 


the process of being made, in some cases, with a very 

These 


of July, 1984,
At the federal level, as
limited data. 
 legis
differing versions of comprehensive 

immniyration 


lation (the Simpson-Mazzoli bill) had been 
passed by 


the House and Senate. Both versions require that all 


1:1 

least two years
foreign students return home for at 


before seeking employment in the United States, with
 

certain exceptions. According to the House version,
 

the U.S. Attorney General can waive this rule for 
have been offeredindividuals with advanced degrees who 

can also be waived if the Departfaculty positions; it 

that there is a shortage of
 

ment of Labor certifies 

workers in certain science, technology ard other 

pro
at the place where the
employment 


No waivers will be allowed after

fessional fields of 


graduate is to work. 

1989. The amended Senate version of the bill is very
 3 8
 
similar.
 

If this immigration legislation becomes law, it is
 

the loss of trained
likely that it will slow down 


scientific and engineering personnel from the develop-

States, the so-called
ing countries to the United 


"brain-drain." Such a policy could very well prove to
 

be an asset to the U.S. 	in its dealing with developing
 

countries. However, such a policy could also reduce
 

the flow of highly trained immigrants to the U.S., 
a
 

the U.S.

flow that has produced substantial benefits to 


lso make U.S. universities
 over the years. It 	might 

for study to foreign students.
less attractive places 


The situation bears careful examination; aL present,
 

the data base on 
the career trajectories of 
foreign
 

is far from adequate.
students who study in the U.S. 


SCIENCE, TECHNOLOGY AND
 

MULTILATERAL INSTITUTIONS
 

Earlier in this chapter, the Reagan administra
aid towards bilatfrom multilateral 


tilt carries over 

tion's tilt away 

eral aid was examined. That to
 

science and technology for development activity. 
In
 

addition, within the multilateral sphere, the 
effort to
 

Science and Techestablish a U.N. Financing System for 

raised the issue


nology for Development (UNFSSTD) has 


of what is the best mechanism by which multilateral 
S&T
 

activity should be conducted.
 
who feel that programs in which
There are some 


scientists and other technically-competent administra

tors make decisions about program priorities and opera

are more efficient and likely to be more
 

successful than programs which require extensive 
polit

tions 


Nyle Brady is an articulate
ical consensus building. 

an
 

spokesman for this 	position, citing the CGIAR as 
in


example of the kind of mechanism that has succeeded 


providing important applied research breakthroughs 
with
 

3 9 By
 
a minimum of overhead and 
formal organization.
 

contrast, according to Brady:
 

By its nature, a multilateral, intergovernmental
 
a process
consensus building,
mechanism requires 
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1 
tf
n xpnieiwhen doors
hc3sso2cubroe
and administrative resource 

costs. 


contribute to a common pool, they may give 
up a 


aties that
 .. necesf.
large measure of control over 
the choice of pro-
The reut
jects. a consensus may not 
results of 

tetrgovernmental
those parties tha
act tocotr the
woul 

to contribute the
sarily fit the priorities of bulk of 

expect 


Moreover an in its
resources 

mechanism with worldwide 

membership necessarily
distribution 

geographical


must consider is equitable
What spe cfict
However scientificaIly or
isions.n oun
funding demayiots
economically-. With limited 
control over 


U.S. funds could 
be used for projects
politically may not be sount 


approvals, or
be most effective
s
Ut a
taprovals, 

ef ficient choices.4 

Based in part upon this philOsophy, 

Brady goes on to 


oppose U.S. financing for UNFSSTD 
on the grounds that 


cetai
"it would be more efficient to 
let existing agencies 


that have already 
proven their technical 

competence, 


by donors•.

design and administer 

projects that have been 
expressly 


approved 


Brady provides a po. 
erful argument for 

a certain 


However, there are 


kind of development 
assistance. 


statements about the 
rela-


t,frs
d 

one mode of aid versus 

another
counterarguments 

tively efficiency 

Of 

not supported by hard 

data or 


tend to be anecdotal 
and 

-his goes for bilateral 
vs. 


independent evaluation; Second, multilateral pro-

aid as well. and statemultilateral building 

grams involving government 
con.3ensus 

participation can 
be important in ensuring 

that coun-


tries are committed 
to utilizing the results of science 


efficiency considera-
Third,
efforts.
and technology success can not be 
divorced 


tions and definitions 
of 

eveloping coun-
unless 

from political considerations; 


tries feel that they 
have a part in the 

mu1tilateral 


As Rustam
technical advances 
can remain isolated 

from 


process, 

the mainstream where 

they are needed. 


mul ti e pr
cooperatis:n 

.... internationtl 

aegis has an essential 

role '.n providing objective 


It is complementary and 

professional experience. 


not competitive to 
bf.lateral programmes,
At the same 


will continue to play 
a major role. 


time, it Must be 
noted that a developing 

country
 

rmous techno
log ica l
 

technical capacity 
finds it very
 

h v ing eno with an 
~~le hgalt
without proper relationshipco n' 
nce
ad v enrmu
difficult to create 

a working 
upon.advanced country 

having 
to be stepped 


A mouse playing games 
with an elepha 


is likely
power. 
friendly,

however 


we do not know about 
still a great deal prudent therefore toThere is it seemsS&T for development; 


utilize a variety of approaches and mechanisms, 
both
 

bilateral and multilateral.
 
por h
 

The failure of the United States 
to support the
 

U.N. S&T financing system 
agreed to at UNCSTD appears
 

First, UNFSSTDU..,e.
 
to rest on several premises. actionsoteusegpresumably
unfriendly to the 

Scod that is, politicalcountriespoliticized; cutis~finl 

beyond U.S. control will dictate 

who gets support for
 Second,
what. 


get money from UNFSSTD. Third, monies will
 
Cuba, will formula
 

to some geopolitical 
 neces-
Fourth, it is 

rather than on scientific 

merits.
be distributed 
according 


for development

the line on spending
sary to hold 


Fif
assistance. in
 
erally lesS effective than bilateral 

institutions --

fact some are downright 
ineffective.
 

First,
follows. 


are political.
 
foreign assistance 

programs 

all U.S. 


is will they be politically 
favorable to
 

I would argue that 
giving up some control 

of
 

the U.S. 

The question 


particularly one we 
helped to create and
 

which would require 
a relatively modest 

contribution on
 one programI 

and diplo

could be greatly to 
our political 


our part, Second, if we primarily 
make "non

matic advantage. 

core" contributions 

to UNFSSTD, that money 
will go only
 

some formula spend-
Third,
we desiqnate. not neces
to countries review is 

scientific pecr 


ing as opposed to 


sarily bad , particularly for 
very applied projects.
 

which allocated agricultural
 
The Hatch Act in the 

U.S. 


research money to 
the states did a great 

deal of good
 

o. U.S. agriculture.

the development
in supporting Fourth, because we
 
a mixed blessing. &fo
 

Peer review is bilateral pr...ogra S 


really do not know 
enough about the effectiveness 

of
 
K or
ateralo
ltl
eire 


it might

sweeping conclusions,
to
come another
development to with still 


to experiment

be desirable s


emepni 

which are not supported 

b (se

pportunims


a e not su for theT 
could afford opportunities
They
Table 4.4) 


develop new business 
activity.


U.S. to 


put forth by individuals 
in the
 

A proposal was 


Reagan administration 
and explored with other 

countries
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134in 1982 and 1983 for an =international Foundation for 


The Advancement of Science and TechnolOgy in Developing 


The objectives of IFAST were: 
Countries (IFAST). 

and human 


institutional

(i) To strengthen the in


the developing countries 
capacities of 

science and technology for 

development. 

among international
co.llaboration
(2 opoote 
 organiza

and technology
science 

and national 

tions from the developing 

and developed coun

tries. 


(3) To identify and define 
the critical science 


and technology requirements 
of the developing 


countries and to promote the 
concentration of 


human and financial resources 
to meet these 


requirements. 

sce4)fc
scientific,
availability of 


(4) To increase 
the resources from the 

technical and financial 


world-wide donor and scientific 
communities 


and to enhance the capabilities 
of the devel-

ofind
c auies.
atong countries.
oping 


To provide high-quality 
international scien-


(5) 
tific expertise to advise 

on S&T requirements

and to evaluate


in the developing countries 

project propo-


43 and technological
scientific
sals.
 

envisaged here was 
a private 

a 
interna-

broker
What was serve as 

tional 
organization 

which could 


between developed and developing countries, and match 

A non-governmental 


projects with prospective 
donors. 


in setting
board of individuals from both groups 
would bring their 


expertise to bear 

priorities and recomnending proposals for funding 

by

technical
individual 


The IFAST concept appears 
to have been 


donor groups. U.S. participa-

a possible alternative 

to 

developed as 

IFAST would have retained 
more donor 


tion in UNFSSTD. as 

control than UNFSSTD and 

projects could be targeted 


the donor wishes. 

4 4 lying dormant as of 
It did not respond to 

the developing

The IFAST idea appeaLs to be 

this writing. S&T vehicle which affords 
them 


an
countries desire for 
ogr •udhv 

more of a say in its operation, 
as does UNFSSTD which 
o is not clear that a 

is their concept. Furthermore, it 


new entity could have 
won congressional 

approval, if 

And then there were the
such approval were needed. 
ever present financial constraints. The IFAST idea has 


good deal of merit. However, I see it as a 
comple-


ment to UNFSSTD and other 
S&T for development activity,
 

rather than as an alternative 
to it.
 

CONCLUDING RARKSfield
 

This survey of policy issues arising in
 

tchnology for development is not all
 of science and 
 issues that are
 
There are several other 
inclusive.
current at this point in time that have become 

very
 

However, they are not primarily perceived 
of
 

visible. 

as science and technology 

issues, although in one 
way
 

science and technology 
play a role in certain programmatic elements.
 

or another, 


unsiQ 
the U.S. stand by its determination to
 

Should 
If so, can U.S. participation in
 

withdraw from UNESCO? currently administered by UNESCO
 
the science programs 


Will reforms in UNESCO
 
be continued in other forms? to participate?
continue
the U.S. to
persuade 


"Many kno~wledgeable

Robert Cowen;
ccording to no credible alternatives 

in fields
 
U.S. scientists see where


and environmental science, 

such as oceanography 


the preeminent medium for 
cooperation.
 

UNESCO is would simply
now 

the United States 


Those scientists think fields of
im ortant
some 
4
itself frozen out of I find the argu
international scientific endeavor."


international
and other

Roger Revelle 46 


ments of My opinion is that U.S.
 
scientists to be compelling. 

interests would best be served by 

continuing to parti

cipate in UNESCO and to 
work for reform from within.
 

In a departure from previous 
policies, the Reagan
 

a policy at the
 
administration has decided 

to adopt 
longer be provided
 

August 1984 United Nations population conference 
in
 

Mexico City in which support will 
no 


"perform or
 
for nongovernmental organizations that 


actively promote" abortions. 
According to Constance
 

a policy could reduce U.S.
 
Holden in .ignQ, such Planned 

to the International 

annual contributions Population
Fund for 

Parenthood Federation and 

the U.N. 


Activities (UNFPA) by 
$50 million; UNF.?A would 

get no
 

ror -of its funds 
47 thatit certifiesU.S. money unlessabortions.
are used for Pouatinciv
o
Fn for population assist.. AID requested $250,000,000 the
 

including $38,000,000 
for 


ance programs in FY 1985, AID's support for
 
ion Activities.
U.N. Fund for P on the prinrests 


family planning service 
programs 


48 It gives

family planning methods, 

excluding abor
ciples of voluntarism and informed choice.

pi.Lerence to "programs which provide a wide range of
choices in 
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in AID has not been without 
The pnprograi 
 epenswithout
in Ath hascnon
Thetpopulation pas 
controversy in the past, with concern 

expressed pre-

viously about AID funds being used to support involun-


women. By its very nature, a 

tary sterilization of 
 in 

population program is an extremely sensitive 

one, 

some
the risk of upsetting someone. Yet 


which AID runs 

see the population program as 
foreign aid supporters 


to AID's efforts,
being crucial 

This is not an easy matter to resolve. The cur-


analysis of 

rent controversy comes at a time when 

an 


world population trends by the World Bank 
has resulted 


5 0 	 position seems to 

tion programs. The present U.s. 


rely heavily on the free market and private enterprise 


the forces which will bring about 
economic develop-


in a call by the bank for more foreign aid for popula-


as 
 However, it is not 

ment and ppulation stabilization. 
 occur without a 


me that development will
clear to 

resources available 	to poor
substantial expansion in 
 seem to be 


countries -- an expansion which does not My hope 

forthcoming at the moment through 

foreign aid. 


is that the U.S. position in Mexico City and as it
 

evolves subsequently will listen to and take into 

those countries with low 

account the opinions of 
incomes and burgeoning populations that are most in 


need of assistance. 


The 1973 Percy Amendment to the Foreign Assistance 


Act of 1961 requires that AID give 
particular attention 


activities which tend to 

to programs, projects and 


into economies of developing countries. 
integrate women 

A Women in Development program at 

AID is in the process 


of shifting from advocacy of women-specific 
projects 


that program to inclusion of 

funded and managed by 


into projects throughout the agency. A variety 
women 

underway to incorporate women into 
of activities are 
 It is
technology 	 5 1various AID science and 	 nues te
and dsirabe ha thislogyactti
liely 	 emphasis continue in thelikely and desirable 	that this 

coming years. 


the green revolution to 

One continent where 


increase food yields has not taken place, wiere popula-

o ducion gains and where 


tio increases outstrip food 	 re
he bproduction
drought conditions have brought extreme 
hard3hip is 


droughtc oitostp 

countriez-food crisis in about 20 beenwarning of a 1983, 	U.N. and U.S. officials have: 

in 
Africa. Since 


by unlesscss intraoutinary ures
Africa 1984 extraordinary20 measures areine 
Aring of a98fo 

vas
52 As of this 	writing, even Kenya, 
which 

Ls
taken.

a model of development efforts,
been held up as 


53 
 Philip Johnson,

from food shortages.
suffering 


Executive Director of CARE indicates that 
as a result
 

of the worst drought in this century, 
some 20 million
5 4
 

people are on the brink of starvation.
 
is for emergency relief aid
 

The pressing need now 
 However,

through either government or private chanels. 


in the long run, much more attention needs to be
 
on agri

devoted to African development, with 
emphasis 


Sustained
can be averted.
culture so that famine 

increased
provide technical assistance and
efforts to 


resources through a variety of organizations, 
including
 

the
 
the International Development Association 

(IDA) of 

,poused by the Reagan administration which
reforms of
the kind essential. Economic policy
World Bank are 


free market incentives could conceivably 
help in
 

favor 

the scale, the duration, and
However, 


the severity of the situation are 
such that it will
some instances. 


a major commitment by
 
take a variety of approaches and 

for 
aom etter
 
take paries o aroaces and a 


for a better
relief and build 
many parties to bring 

future.
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7 
Summ
 

In this volume, an attempt has 
been made to define
 

the shape of U.S. policies 
and programs in science 

and
 

have evolved since
 
as they


'echnology for development
1979 United Nations Conference on Science 
and Tech-


The Dulk of 
the anal
nclogy for Development (UNCSTD). 
 programs of the
 
ysis is concerned with the policies 	 in the
and the U.S. Congress
Reagan administration 
first part of the 1980s. Although there is much conti

nuity with the policies of 
the past, there are at least
 

the Reagan

in which the policies of 


three respects 

to depart from those that have 

gone
 
administration seem 	 as
 

science and technology have 
emerged 


before. First, 

assistance programs.
of development 


Second, multilateral development 
assistance programs
a key element 


Third, foreign aid
 
lower priority.
are receiving 
 and more by milijustified more 
activities seem, to be 	 including
considerations 
tary and economic security 


competition with the Soviet 
Union, economic benefits to
 and
the private sector 


and strengthening
the U.S., 

and less as a response to humanifree enterprise 	 world hunger and
 

for alleviating
tarian concerns 	 U.S.
The latter concerns remain a part of 
poverty. 

less attention.
to receive
motives but appear 


SCIENCE AND TECHNOLOGY AT AID
 

The environment for science and technology 	(S&T)
 
tV, United States today has several
for development in 


focused
a much more
There is 

contrasting features. AID to emphasize science and
 

on the part of

effort 

technology in its programs than 

has been the case in
 

the efforts of Nyle 
Brady and Peter
 

the past, due to 
are cther significant pieces of 

There
McPherso.-	 it funded by AID, at 
the
 

some of 

activity going on, 
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Academy of Sciences, the National science 

National 	 in Technical Assistance
Foundation ar-d Volunteers 

(VITA)to to name just three organizations. These 


efoTs 
efforts include: 


(1) proVision f technical assistance for 

specific projects in agriculture, healtn 
ected fields; 

and 

other selece ils 

helping to ouild science and technology 
capa-


(2) 
 country institutions;Dility in developing 

research projectn
(3) cooperative 	 and
country scientists

and developing 


engineers; 	 fosystem

(4) education and 	 the United
fields in
in technical
nationals 
 nand
tati s 


of technical info°l 
ation of a 


(5) 	 dissemlinlationl 
States; 

non-proprietary nature to 
help sclve prroblemi 


village level. 
at the grassroots cr 


laudable
a 
soe of sthe
AID andinutelsewhere,
at tne
Thi atiy,tn aLr 	 past.
Noe getfnthese 
more attention than in the 
be getting 	 First,sme constraintS.

iis, ue 
for developent assistance activity andThoug oerts 

overall budgets 
onal science and technology

internaticooperative 	 Second, althoughgrown significantly.
efforts have not 
 and 	 techno1GyY com-of the U.S. science 
one 	segment 
 universitiesagriculturalland-rantmunity, namely the 	

that other parts of 
the contributionsbeen tappe,has 	 are not being seized upon.

aueit', can make 	 the U.S. public.this c is compelling to 

in a way which 	 ub i .g

ent si tace is no fel l
oev
caew fo 	 o
thirote 	 o
Td, 
interest in science anC 
Congressional 
 of the U.S.
ienthe .tabout the ste the
concern t 	 stniteSt.apar tohe i

inthe
concersie 
 Thehave tendedin Africa.to overshadowouht and famin
and the world economy..
econcerns abote 

the 


evidentially held and occasionally 
articulated by 


economy 

including President 

thie Reacan administration,
some in 	 the persofica


of the Soviet Union as 

Reagan himself, 

tion of evil, helps to an
nurture a climate in which itlar 


rourt
to 	 asl~tandto
ueelomen
resources
freeup~U~flc~2%fintrnatonaa dingnot proeg o inte ltpossirele,effecties ,els difficut, if btfr eupfreu sffcintnon-military 


' 
ad 	cooperatioiori.-.ance roer 

ON ISTC, UNFSSTD, IDA AND TECHNOLOGY
 

TRANSFER
 
d
Er
 

Interest in science and technology for development
 
probably peaked in the United States around 

1979, at
 

the time of the United Nations Conference on 
Science
 

was(UNCSTD). There a 
and Technology for Development of us in the on the part of some

certain optimism 	 we we re entering
 
science and engineering community that 


a period in which S$T for development 
activity would be
 

A major U.S. initiative defined in 
taken seriously. 
 Scien-


UNCSTD, namely the 
Institute for 


promised a
 
preparation for 
tific and Technological Cooperation (ISTC), 

technology
more science and
for getting
new mechanism 	 U.S.
into

and 	development


and 	more research A new financing
input 	 activities. 
 United
international development technology at the 

science and 
 nations
 

Nations, UNFSSTD, to
 
ity. supported by the United 

States at UNCSTD, was 

for 

insisted upon by developing 


serve as a focal point 
for expanded multilateral 

activ-


ISTC is on the books but 
funds were never appro-


It is to the
 
the U.S. Congress.


priated for it by 	
some pieces of the 

credit that 

Reagan administration's 
 in an ad hocalbeitSciences and the AID
 

have been implemented,as the Research Grants Program of the National 
Academy of 


ISTC idea such vehicles 
manner, through 

more signifi-
Science Advisor. Perhaps

Office of the 
a whole has espoused and 

expanded its 
cantly, AID as and in research and 

and technologyin scienceprogra-
develop'. nt.	 in the United
 

U.S. participation
The 	 story of 
and TechnologyScienceSystem forFinancingNation's 	 is less encouraging. The 

UNFSSTD,for Development, 	 as yet to UNFSSTD 
United States has contributed 

nothing

forcosn	 targeted to
 

rjcsadcutre "non-core" contribution 
a small 	 to

when even 	 of our choosing would appear 
and countries
projects 	 Fur

be good diplomacy and good foreign policy. 

me to 
 multilateral
 
thermore, U.S. reduction 

of spport for 

International Development Assoassistance through the 


in dollar terms a much more significiation (IDA) the cncessional loan arm of the World
Bank, represents 
in resources for development projects than cant cutback withdrawal from UNESCO, a 

failure to support UNFSSTD 
or 

IDA support is of particu-


I do not favor.
withdrawal 

that are 
now
 

The overall trend concernimportance for parts of Africa 

needs to be reversed.
stricken by severe drought. is in the wrong direction
assistance
multilateral 


The phrase "technology transfer" 
is still used a
 

It is not clear to me that it
 great deal these days. 
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except
our AID programs,

the right phrase to use for
is 

Industrial technology transfer 

maybe in agriculture. 


companies and multi-
involve private U.S.
is likely to 
 how they
What they do and 

national corporations. 


that should be the
understand; 

In my opinion,
operate are important to a major


of another study. 


our development assistance 
programs should
subject 


emphasis of tech-

be on helping to build indigenous 

capacity for 


adaptation within developing 
nological innovation and 


countries, and especially within those 
countries which 


are the 
least developed by 
criteria of income and other 


quality of life indicators. 


ON INTERNATIONAL SCIENCE AND TECHNOLOGY 

NG Y
COPERATIONAL SRINENDE 


STUDENTS, AND APPROPRIATE 


TECHNOLOGY 

coot,-
and technological
scientific
international 


necessarily synonymous with 
development


not
eration is 

develop, cooperation should 
As countries
assistance. 
 Yet, we have not 


increase and assistance decrease. 


rationalized our cooperative 
science and technology 


over thirty 

very well, even though we have 


activities some with
this area, including
in
agreements
bilateral 

industrializing countries, 
AID-graduate and/or riewly 
 (NSF) could play a 


The National Science Foundation 
 and
scientific
in international
role 


technical cooperation with 
developing countries than it
sore significant 


Board
Science
the National 

does. Although NSF and 


cooperative
of international
the importance
recognize recent policy 

science and technology 

activity, their 

-" 
tc: the benefits of such 


statements give heavy 
emphas 

little 

u
 

and relatively
to U.S. science
cooperation A 

the benefits to developing 

countrias. 

emphasis to the National
in 1983 at
adooted
scheme
management 
 and control
decision making 

Science Foundation shifted 


some international program 
activity 


of resources for the
to
division
programs
international
a central
from In my opinion,

research directorates.
disciplinary 


step in the wrong direction; 
it is I ikely to 


this was a hurt
NSF and 

country activity at 


hurt developing applied 

to carry out interdisciplinary and/or 


efforts developand inteLnational 

at the technology
research 


ment interface.
 develctment 

Not that the previous 

level of S&T for 

we
in my opinion,


was satisfactory.
at NSF 

ISTC or something 


effort to beef up our
like it 

still 
need an 
 and tezhnological
scientific
in international
effoits 
 inade-
are fragmented and
efforts
current
cooperation; 
 a valuable means of 

quate. 
 Such cooperation represents 


the U.S. also 

among nation,,
relations
improving 


of useful scientific and techniacquires a great deal 

process.
cal information in the 


The Department of State continues 
to draw criti

its failure to provide an anacism from Conyress for 
 science and
 
lytical framework for rationalizing 

U.S. 


technology activity within 
U.S. foreign policy, as well
 

on
 
to provide detailed information 


for its failure
as 
not) taken to strengthen its
 

steps it has (or has 
technology
science and
dealing with
capability for 


That such a framework is needed seems evi
matters. 

dent, although ad hoc responses 

to crises and situa

tions will no doubt always 
be with us.
 

link in the science and technology
An ioaportant 


development chain is the large numbers of engineerfor come to the U.P. to study.
ing and science students who 


stay in the U.S., many go back home to
Although some 


assume important positions 
in industry, government and
 

that these
 
We need to somehow see to it 


universities. their diseducation in 
a professional
individuals cet 

one that gets them up to speed
 cipline with a plus coun

science and technology in their 

on the role of 


as we urgently need to do a
 
try's development, just 
 for our own
broadening
kind of international
parallel 


to proceed very slowly and
 Also, we need
students. 
 lest the
restrictions,
with immigration
carefully 

imported "seed corn" we have 

been using to keep up our
 

own stocks of engineeringl manpower in certain fields be
 

some coun
eaten up. If restrictions are desired 

by 
best be
they might
"brain drain,"
to stem a
tries 


imposed by the country froM which the students come, 
or
 

that a
 
by creating conditions within 

those countries so 

U.S.
much better.
look so 


U.S. education doesn't 
 role to play
 
development assistance 

programs have a 


here.
 these
 
about "appropriate technology"
You hear less 


are really serious about 
helping to
 

we
days. Yet if of popurural areas 

needs, particularly in 


meet basic of
in terms
think 

lous poor It is
 

we need to
countries, 


capital-saving, employment 
generating activity. 


sign of maturity and progress 
that programs
 

perhaps a by
that were desirel
the elements 

which contain many of are now being
enthusiasts
technology 


carried out quietly, without 
the appropriate technology


early appropri ate 


label.
 

AND THE
 
ON SCIENCE, TECHNOLOGY 


EVALUATION
NEED FOR 


spend more time finding 
out what works
 

We need to 

the science and technology 

for
 
and what doesn't work in 


a
usually isn't
answer
And the

development field. time,
 

or no. Successful 
results often 
take 


simple yes 
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resources and continuity. The international agricul-


a lot going for them as a 
tural research 	centers have 
model for science and technology for 

development act'v-

ity, but they are not the only 
model one can conceive 


like renewable energy, you can't 
expect


that overall
of. In an area 	 you declare
instant success,success, nornor ~~can
instant 
 or fiveonly three or fourfailed afterefforts have improved cook-

years of trying. Renewable energy --
attention.

commitmentsolaranddryers, windmills -- needs more, not less 
stoves, 

within recent 	years to
 
AID has been doing more 


evaluate its programs; AID impact 
evaluation reports 


scrutiny. 

are available and deserve careful 	

An
 

expanded technology assessment 
capability should be 


created within AID to enable 
the agency to step back 


and take a broad look at how its 
science and technology 


2 We also need independent evalua-

programs are doing.	 in part by
funded 

tions. An independent commission 
 to initiate 


foundations should be established
private 

much needed evaluative activity. 


WHAT NEEDS TO BE DONE 


a need to support

First and foremost, there is 	

the 

bring about arms control and to reverse 


efforts to 

escalation of military spending 

the Soviet 
A 
Union and 


have 


in military spending by develoi.ing countries

reductic~ aeorton, 

Improved relations 

is also required.
themselves 
 hel p to free 	up


the U.S. and U.S.S.R. can between 	 to estabas well as 

for development projects
resources 	 andscience

which fosters international
lish a climate 
technology cooperation. 


a need to develop and gain 
sup-


S cond, there is 
 assistanceof development
port for effective programs 

coop-

and of international scientific 

and technological

More rather 


oration, both bilateral and 
multilateral. 


should behuman resources
than less financia) and 

At the same time,
these activities.
devoted to 


independent efforts are urgently 
needed to determine 


in S&T
field. doesn't the
developmentreally works and what for 

by these 
what 

are tough to come 
Third, although they 

days, there is a need for government, private 
industry, 


institutions and the public 
interest sector
 

educational 
 career opportunities

and sustain meaningful
to create 
 to devote them-

attract individuals who wish 
that can 


selves to international scientific 
and technological 


Finally, there 	is a need to develop and articJi3te 

the role of science and tecOoY 
an understanding of 


techlfl =cal
the scientific 	andfor development among 	 amc thethe politicians, and 

professional community, 	 ca e
 

at large. Educational instiltutions car, Le
ins~ts
Eci~n
poUic lre.
uo)Ca 	 in this process. Hopefuly,
important participants 
 such understandinzwill contribute towardsthis volume 	 the Un~itedpolicy issues for 
and towards illuminating 

resolution.
nevd further deuate and

States that 
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