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- BOARD ON SQTEKCE AND TECHHOLOGY FOR INTERNATIONAL DEVELOPENT

Ang mmnr'y Reycrd Conlract i A.LD/o'sd— YORE

1 Apm.l 1973 ~ 31 March 10"2 - 191‘

J.ntroducl. on

Durlng Apm] 1, 1971, through March 31, 1972, the Poard on Science
and Techmlogy for In'ternational Develcpuent of the National Academy of
Sciences (BOSTID, RAS) has continued its bilateral workshops and Soint
study gronps m collaboration with counterpart institutions in La'tjn
America, Africa, and Aéia. Departing from its usual bilateral forn; Iy
it also mnde:m‘oo}\ multilateral, or regxomj , workshiops, onz in Ceanl
Amer-:ica and one in Southeast Asia, on 't‘h interaction of economic mcv«-'l-—
op'nom, Qnrl environmertal pmtectlon, with particular emphasis in the
Azian vx.m<shop on water. 7The common theme indicates the developing
.countries' growing concern for envirormental problems and ‘L‘hei_r' recopni-
tion of the need for regional coopera‘cion. |

. BOSTID also continued work on special advisory utu'lno:s requ(,oLe_(l by-’b
the U.S. /gmcy for Internats. oral Dwe]o ment (USAID) and started a new
study. BOSTID"S SpCCi&l studies have. grovm in number and Scopé to the
POint ’tha’t in the. past two yyeazﬁs the activities approached the volume of
1Ls bﬂaLcm.L prog,rams abrodd The work:.x g (.lC.> of these. stﬁdies £how
"Lhe:m dl\'(’r‘ J'ty' ' |

- qc.lent:: fwc and chlmlcaJ Im crmation i or bevclop:no Ccsun

; ”“jfxtlgf). Engmevm ng QChwls in Techmcal A "L‘anc:e -
., Ovc.mccxr Ah e e : g
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'—- Ut1117at10n ‘of Solar Energy :m chlop:mg Oomtmes

- Development of Rescarch Admnlsiraiors ard Technlcal Ifanager*s
in Newly Industrializing Countmes .

~ Role of Meltinational Ccmoratloﬂq in S’a*engthemng R, D& E
;m Develmmg Countries

" Appro‘»mau Teclmoloplee for Dewlopmg Countries

- The Need for, Feasibility and Functions of an International
Industrialization Institute (preliminary estunate)

Searcr‘al of these studies have been undertaken in collaboration with
the National Académy of Engineering, wl.uo se Foreign Secretary, Dr. ‘Bruce
0ld, is chairing the last two. |

In adclitic)n to these studies, ‘addressed to particular problems for
which A'iD has sought NAS assistance, BOSTID has also launched a wider-
vanging siudy of "The ﬁole of Science and 'I‘echnology in Intemations-].
Development." This study will dttempt 1o, derive general p1ﬁ1nc1ples and
broad policy conclusions on ihe development efforft in this decade and
beyond, based on a careful examination of successes and failures in many
cases of scientific and technological application to developmental prob-
lems around the world. This effort sterted in ear ly 1971 end took form
at a meeting at Woods Hole in August, 1971, attcnde;] by participants from
thé United -S'tates, Eurbpe, several developing cogn‘tries, and in‘terna‘tionai '
developnent organizations.’ A first set of 15 case studies has.been com-
r:.lss,loned for co.npletlon thls fall, when a second gathering is expected to
take place. The final report, which is llkelw Lo cons sist of a synthesis
and recomrendations followed by a selection of the case studies, should
be comp].eted- by mid-1973.

The Advisory Committec on Technolopical .].'rmov‘;,ftion ad lvfoni'toriﬁg is

taking another new, experimental approach — One key question in the socio-
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~economic development of-many gountries is whether there are new technolog-

ical resources that will accelerate development, but developing qountries
are frequently unable to assess all the possibilities which :'mvolv.e the.
entire spectrum of 'teéhnologies-—-the widely known high technologies and,
in many ways move important, the low and middle technologies that arc
likely to have more impact on a‘ country's development.,

The Comittee will attempt to generate information on and assess the
validity of innovative applications of known technolopies and new i'echno:-
logical advances to immediate problems of developing countries and to
identify areas of research where concerted effort can shorten the usval
time requ:i:ved fof' scientific advances to ﬁlﬁogress from ttltlev laboratory to
application in the field.

Finally, BOSTID is engaged in an analysis of its experience over the
past 10 years in programs in science and technology ard development. A
study now being completed will synthesize its ewperiences and draw some
generalizations about the corditions ard techniques that optimize its
efforts in the developnent field. |

The Board on Science and Technology for International Developmerit
was chaired by Dr. Roger Revelle until March, 1972. Then, Dr. Carl
Djei*assi was appointed to succeed him as Chairman. In line with the re-
structuring of thé National Research Council, ard concurrent with this
appointment, the decisicn was made to reorganize BOSTID. Because both
overseas workshops and advisory studies have evolved from general consid-
eraticns of policies for stience in development to incrcasingly detailed
sectoral policy. questions, it was deemed esscritial fhat experts in specific
sectors be available to help in plamuing, excouting, amd cvale  ung prbgnwm.

N
L
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‘ Thus, it was decided' thaf énall plﬁblén:—Olﬂielu'ted pan_éls, vwith addifional
menbers selected on an ad hoc ,basis, will beBOSTID's vorking aim; ana
most Inemjaaérs of thé.lbard itself will Le subpanel chedrpersons. The full
Board will meet probably once or twice a year to consider overall program
direction and policy matters; the pancls wili meet as necessary to consider

specific projects and programs.

The following report briefly sunmarizes all ac‘tivi'ties per*formefl
ﬁnder contract ATD/csd-2584 and attached task .orders for the Y-year per-lod
end.mg Manch 31, 1872, as well as ihe remaining task orders still in
~effect under the. former contract, AID/csd-1122.

Reports descr\ibing. completed individual programs were either for-
warded to appropriate AID offices or"‘m:i.ssions, or are cur'r*ently in the
final stages of preparation. A list of reports completed and in prepara-
tion is appended. Also attached are 1isté of NAS participants for each
comnittee or panel. |

The following task orders were issued, contl:med or extended during .

'thlo reporting period:

Task Order No, 1 provides for bilateral workshops and study groups with
developing coun*mi es and for creation of advisory panels and special studlcs
dealing with science and technology related io specific problems of devel-

opment. (Lffectwg dates: April 1, 1970 --Decanber 31, 1972)

Task Order MNo. 3 provides for the continuation of the Cooperative Science

Program with the Arpentine Council for Scientific and Technical Research.

(Effective dates:  Aupgust 15, 1970 - June 20, 1972)



Task Order No., 5 provides for the continuation of the NAS-COLCIENCIAS

Cooperative Science Program with Colombia, involving study-group assess-
ments of the potential for graduate education and research in Colombian

universities. (Effective dates: November 15, 1970 - December 31, 1972)

Task Order No, 6 provided for a workshop with the Indonet jan Institute of

Science on the topic of industrial research as it relates to Indonesian
economic development; ihf* workshop took place in Djahar'ta, January 18 -

30, 1971, (Effective dates: November 23, 1970 -.May 31, 1971)

Tas)' Order No. 7 provides for the contmuatlon of a study concerned with

the assesocment and evaluatnon of Afmcan Agrlcul tural. Research Capablll—

ties, (Effective dates: February 10, 1971 - February 9, 1973)

Task Order No. 8 provided for a three-min study panel to visit Korea in

January, 1972, to advise the ¥orean Ministry of Science and Technolopy
on its long-range plans for policy and program development. (Effect. ve

dates: January 2, 1872 - March 2, 1972)

Task Order No, 9 provides for a joint study group on Demographic Training

and Research in Zaire. (Effective dates: January 15 - December 31, 1972)

The I'razil and India science cooperation programs were continued
under. task orders to contract AID/csd-1122, the Board's former contract

with AID, as follows:

Task Order Mo, 3 provides for a joint worlkshop with the National Researcsn

Council of Erazil (CMPq) on science and techrolopy in developrent ard the
continuation of joint study groups. (Effective dates: February 1, 1908 -

Septomber 30, 1972)


http:Effect.ve
http:Indones.i.an

s

‘»'J.‘avsk Order Mo, 12 prévided for collaborative worksho >s with the Indian

National Science Academy. (Effective dates: 'January ?3, 1970 - March 31,
1972),



BILATERAL PROGRAMS

LAYTIN AMERICA

As part of the continuirg U.S. - Argentin.e Cocperative Science Pro-
gram, a Tesk Onder was issued, effective August 15, 1970, to support im-
plementation of recomrendations adopted by the Joint workshop of the NAS
and the Conseljo .I\Iacional de Irvestigaciores Cientificas y Tecnicas (CONICET)
on Science and Technology in.Economic Davelopment (Mar del Plata, Argen-
tina, July, 1269.)

anels were formed to look into problans and opportunities in scien-
tific information, grouﬁdwa'tcr hydr&ogy, ard food technolopy; and a series
of projects and advisory missions were proposed.

This Task Oider is in the process of being extended to Decanber 31,
1972, to allow for the continvaticn of these activities. Accomplish-
ments during the contractual period have been the follcwing: |

.

Scicence Information Proprans

m

The Arpentine Telex Network. The first Telex in the Argentine Telex

Network was installed April 30, 1871, at CONICLT; 5ix of the eight national
Argentine Lmiversi'ties-were linked to the Metwork during the poriod June -
October, 1971. ' (Time lags were due to delays in equipment availability
and installation by Impresa Nacional de Telecomunicaciones).

After Miss Monica Alhnand, Telex Nelwork Fanager, completed her
training program in the United States ard Canada in Febyuary, 1971, she
developed an operations manuald. (in Sp.w*.i:;hj, administrative procedures,

and protoenl for the benefit of Telex managers at the national universitics.

-7 -
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John Crerar library begﬁn providing pho‘to&p&/microcopy services to
the Network in May, 1971. As the MNetwork réached full 5peration, it be-
came e'Jidcﬁt 1hat these resources were not sufficient to meet the ne’eds.‘
of the Argentires. An agrecment with the National Agricultural Librery,
Bcli sville, Maryland, was entered into in March, 1572, and negotiaticns
are currertly wnder way with other libraries. The Network also has eceess
+o the recources of the Mational Science Library of Canada, in OtLawc .

The frgentines have reported on the Network at a numbfr* of regnc.nal
meetings in Latin America. Organizations in Prazil, Colombia, T.\,z.lC(,‘ and

Uruguay indicated an interest in cooperating.

The Computer-Based Informetion Service. As originally envisaged,

the project called for (1) a l-year interns ship program at Chemical Abstracts
Service (CAS), Colusbus, Ohic, for the Argentine manager of ‘the proposed
scrvice; (2) a U.S. consultant to help initiate the service in Argentina;
and (3) commitment by CONICET of near- and long-term funding to establish
the service.

In July, 1971, BOSTID and CONICET mutually agreed to a shorter, more
intensive training pr-w"rnm at the Computer Search Center at T1lirois In-
sfi‘mte of Technolopy Resesrch Institute (TITRV ) Chicago, as a suitable .
alternative to the CAS program. Decisions by CONICET on 10ng~tém fund-
ing of the scxvice and selec‘tioﬁ of a traince, anticipated during July -
October, 1871, werc not fortheaning. Discussicas on the project betlween
NAS, ‘the TITRT representatives, and the hvpentines tentatively scheduled
for Pueros Aires in mid-November, 1871, were cancelled because of the lack
of a speeific anenda from the \rgccrx\'ti.ncs and other scheduling problems.

2

Pinally, in May, 1972, during discussions in Vashington with Sr. Ricards
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Goltz, ve were informed of CONICET's decision that for £ inancial and or-
ganizational reasons, a mzjor effort in the csiabliuhmcnt of a computer-
based chenical-information service was npt feasible at that time. CONICET
and BOS"I‘ID agreed, thercfore, that the best alternative sh;atcgy for con-

tinuing joint activities in science information would be to expand and
strengthen the Telex Net\-:or'}.c clur'ing the next 6 months by (1) suppof‘i:i.ﬂg
existing, and establishing new, 1inks between U.S. libraries and the
Argentine Network; (2) acquiring necessavy bibliopraphic tools; and (3)
undertaking a joint evaluation of the Network, to provide a case study for

other groups contemplating similar activities.

Food Tedmcﬁop,y_

A four-member 1AS Pasel on Food Technology met with eleven Argentine
panelists desiprated by CONICET July 12 - .17', 1971, in Ducnos Aires to
review four concems—«manpaz-:ef training, vegetable-protein concentrates,
fish processing for humsn consurplion, and dehydration of apricultural
products. The discussions.led to _rc:ccvrr;n'aendati.orxs that emphasized needs
for better integration of various studies of protein in Argentina; for '
sharing pilot-plant facilities; and, most urgently, for active industrial
involvanent in ac;adermic reccarch prograns.,  Reconmwendations for implamen-
tation were addressed princ 1pal].y' to Argentine authorities; however, Oppor-

{tunitics for collaborative research with U.S. universities were identified.

Rolivia
Tn response to an inquiry in Novarber, 1971, from the Pr mcent of
the Bolivien Rational Acadery of Sciences, concernd ng pos sibili‘t.i.es for

joint programs with the FAS, a NAS stal  member stopped in La Taz in
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‘March, 1872, for discussions with USAID/la Paz an.d officials of the Boli-
vian Acadmmy. Of particular interest to the Bolivian Academy is a systems
study of the ecology of Lake Titicaca, a freshvater lake located at an
average altitude of 2,800 meters. The lake plays a large rcle in the
economy of the indigenous population of the Peruvi,én~mlivian altiplano.
‘Other activities of interest to the Bolivian Academy drce studies of natural
r*esoufces and mznpover training, both in relation to national development
priorities. Bolivian authorities have shown interest J'n' a ipss:iblc join't

workshop and will make their reconmendations to the NAS later in 1972,

Rrazil

The major activity during this reporting period vas the Fourth Brazil -
U.S. Workshop on Scierce and Techrology in Development jointly sponsored
by"the Consello Nacicnal de Pesquisas (CNPQ) and the MAS, in Vashington,
November 1 - 5, 1971. Objectives of the workshop were (a) 1o review joint
study-group activities in agpicul'turexl research, agricultural econonics,
computer zcience, industrial research, and peosciences; (b) to reviewn the
operations of the Brazil - U.S. Chemistry Progrem since its inception in
1969 and discuss program plans for 1872 - 13743 and (¢) to discuss future
activities of the MNAS and CNPq in scientific and technical areas of mutuél
CONCEIm. |

Ten Brazilian séien‘cists'and engineers came to the United States to
participate in the workshop with eight U.S. counterparts. Another ten
persons from the U.S. scientific and teclnical commmity assicsted in par-
ticular disciplinary orcas during one or move of the viorkslop scs;s;ions.

A suimvary of the majer sessions and of study-group activities follows:
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Chemistry. The operational activitics of the chemistry progre;m were
reviewed in detail with the objective of soiving problens related to the
need for rapid importation of cquipment and cliemicals, and other adminis-
ira‘tivé mztters. A decision was reached not to expand the bh@rd.stry pro-
gram by ircluding additional Drazilian wmiversities at this time; however,
the field of .Catalysis research is to ba added. The chenisiry progrem |
will continue at lcast through 1974, | Although this program vesvlted from
a study group under the general cooperative progran, ATD financing of A
NAS participation is now accorplished timough a host-country contract.
Supplenentary funding has been provided from both public and private
sources.

Apricultural Research. Because thz agricultural sector has been

given highest priority in the Brezilian Development Plan, the CNPq is
allocating more resources to a gl;icul'tural research.  In the NAS-CRPq pre
gram for 1872, studies of Brazilian ‘agpicultural education, agricultural
research, and research activities in the cerrado (savanna) arcas are
recommended for consideration by the Joint Study Group for Agricultural
:Research,

Aericultural Teonomies, The joint study group has completed and sent

to the ClI'q for its roview a proposed program for strengthening aericul-
tural-ccononics research in state and federal apricultural stations. If
accepted by the CiiPq and the Ministry of Agriculture, the progmm‘ would
include cooperative activities between agricultural ecoromists from U.S.

and Prazilian universiticss similar to he work of the chenistry program

steering comnittee.


http:re.cn,,me.nd

- 12 -

Industrial Resecarch. The new Brazilian De velopment Plan GI'IPhr.SlZGS

iron and steel pmduo_'tion. Accordingly, the Joint Industrial Research
Study Group is to assess facilities, manpewery and education-training _.
programs in the aveas of refractories, continuous casving 1:0c1miques,
and ‘the basic-cuygen-furnace (BOF) steelmaking metlod.

Corrmxter\ Sciences. The goal of tha Joint Computer-Science Study

Group is to r'ccmm.cnd te CHPq a plan for developing computer-science
education, particularly at the graduate level, that is sui{:ed to indus-
trial ard university needs in BraZzil. /\L the Fourth Vorkohop in November,
1971, an interim report was presented. One month later (December, 19871),
the joint study group met in Brazil to advance another step toward their
poal. Vieits were made to computer facilities and training centers in Rio
de Joneiro, Sao Paulo, Delo Horizonte, and Brasilia. Specific recommenda-
tions have now been formulated whioh, if approved, would strengthen computer
education in the universitics and link computer users in universities and
industries. It is expected that the joint stddy group will meet once more
in Brazil in Aupust, 1972, in conjunction with the Rio Symposium on Compu-
vter T'ducation for Developing Countries, organized by the International
Federation of Information Processing Sozieties and the Brazilian Informa-
tion Processing Society. At the 1972 mzeting, manpower data and other
information will he a'vaJ' lable to permit the study group to make a defini-
tive roport to the CNPq.

‘uate programs in the earth.sciences, directed mainly at probl(ma of field
geolopy yather than more Jundamertal as;i‘»c‘:c‘ts of mineral resources of Prazil

(geophysical ard peochanical questions). To strenpthen indigenous capabil-
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ities for the analysis of geoscience problems, addi‘tional.postgradﬁate
pPrograms are needed, pavticularly teaching-research activities in geo~
chenmistry, geophys.ces, and I‘Bﬂ]ﬁ?&'t.lCu applied to geolopy. It is the
objective of the Joint Earth Sciences Study Group te c}evelop plans and
specific recommendations for such programs. The works 0p received axd
approved a progress report for the study ﬁmup dealing with these iJ‘n‘_DOI‘-
tant scientific and educational problenzs. |

Continuing Cermittee. Recognizing the importance of regular, joint

consultations in the diverse fields.in which CiP q and KAS are cooperating,
the workshop called for establishment of a joint continuing committex
which would mﬁct at agproximately G-month intervals to attend to the

operational end administrative coordination of prograns,

Central America

" A Central American VWorkshop on the Enviromment and Development, 'jointly
sponsored by the NAS and the Central Amzrdcan Research Institute for
Industry (ICAITI), was held in Antigua, Guatemala, July 25 - 30, 1971,
Goals of the workshcp were to stirmulate an eviavenoss arong leadors in
Central America of envirormental factors in cconcinic develorinent and to
lay the groundworl for concerted actions within the cstablished £ rane-
work of the Central Americen Comadon Market (CACH) countries (Costa Rica,
El Salvador, Guatemala, lone iur 6, and Nicaragua). The prineipal focus
of the workshop was upon the industrial, agz;icpltuml, and ¢ cwwc e-indus-
try scetors., P;'aps-t},*s on the huran environment (population pressure SJ,
in planning at the regionsl level, and on .c‘cn'11‘;@(1\1@1@3:; to educaltion of

envirormental problems wore aloo diccunted, Thirteen of the cighteen
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t@chm cal presemauons wcre prelmred by Ccmral !‘Jnemcc.n orpanlza‘cmns

| such as ICAll‘I the General. %ccr'etamat for thn Treaty on I‘conomac Irte~
tration (8 IFCA) 'the I“mterfmcm can Tnsti. tute of Agmcu;tuml Scnence .
(TICAY, the Central American Bank for Esonomic Intcgnauon (CABEL), emd
'thﬁ& universities, Pal"ilClpantu came from cach of the fi e Central Aner-
_icaﬁ republics, bas well as NGXILCO, ‘Panama, the United Statcs, and Vene-

| zuela. The \nbrkshbp included a senﬁnar on enviromment-and economic de-
velopment by representatives of ‘the vplanning offices from ‘the Centiral |
American countries.

Major conclusions and recommendations dealt with (&) the errects

of rapid L\')pulatiorx growth and migration and the need for .demogr*aphic
studies, (b) the dearth of statistical data on huran and natural resourceo
and the 'need for more comparable statistical data among the Comon Market
countries, (¢) the need for uniform incustrial standards to promote devel-
oprent and minimize environmental degredation, (d) the urgent need to
inteprate comon service functions by such means as international hydro-
electric development and interconnecticn of national power grids, (e) the
need for overall regional development of agriculture with uniform stan-
dards to conserve the environment, (f) the need to incorporate environmental
concerns into the national plaming prccesses in eazch country, (g) the
recognition that training and research capabilities within Central Amer-
ica are required to deal with environmental problems and the need for
miversities and other existing organizations to provide these capabilities,
and (h) the need for moders information systems and pood dissanination

of technical inforyation on enwvironrental problems. A report on the

workehop entitled Conscrvacion el Medio fvrbiente Figico v ol Desarrollo

has been prepared and dissued by ICATTY.
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The vorkshop participants also recormended >1;'hakt an IQAI’II—PIAS"conmit-

tee be formed to give continuity to envivonmental programs in Central Amer

| ica and *o stirulate appropriate ac“cion.. During the coming year, it is
expected that recommendations will be imbleme‘n’te&, particularly thosé reivated :

to.damographic studies and pesticide management in agricultural developméﬁ_t. '

Colo:gbia

The closing of Colombian universities from mid-April through August,
1971, delayed the original schedule for studies of gradua;ce education and
research potential in Colombian univercities. T?lerefére, the task order
under which the Academy is working.was exterded to June 30, 1972, At the
request of authorities in the Colombian Fund for Scientific Research
(COLCIENCIAS), resunption of activities was further delayed until after
the November - January university vacation pericd.

In planning the re}nahuing studies (chemistry and mathematics were
completed in February and March, 1971), a decision was made to combine
engineering with physics and geology into one major s’cudy designated
"enginéering and applied sciences." COLCIENCIAS and MAS determined thet
this change in cmphasis would more accurately reflect the real needs of
Colombia at this L:Lmo /n 1l-member study panel from the United States
went to Colombia for the period February 14 - 25, 1972, The study panel
included specialists in civil, chemical, mechanical, and industrial-systems
engineering, c;ls well as electrical engineering -~ applied physics and mining
engineering ;'applied gcology.  Menbers of the panel met in Pogoté for
zeneral discussi ong with authorities of the Government of Colembia amd
then diyided ’:'mto diseiplinary teams to visit 10 universitics, several

nmjor industrial concerns. and the laboratories of the Tndustrial Tnstitute
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of Technology. The U.S. pahe]..isf_s'h*em joined‘ by Colombian countei‘par'ts
during the visits énd during the second tlée;k in Bogota when conclusions
and recommendations were jointly formulated, -

Because of the breadth of I'L'he stucy, r*ecom'nenq/ations for action were
made both at the general level of engineering education and for specific
disciplines. . The report is to serve CCLCIENCIAS, the Colombian Institute
of Higher Education Development (ICFES), and the i‘!atiox1al Planning Office
in its ongoing efforts to strengthen ecucational opportunities and to |
devg-:lop manpower resources under the national development plan.

The similar Joint Study Group in the Biological Sciences was sched-
uled for t'he'per‘iod My 30 - June 13, 1972, therecby comple.‘ting the serieé
of studies on Colombian graduate education and research potential in the

sciences.

' Peru

In 1966 ahd 1967 two Tilateral workshops were held in Peru which
have had considerable impact on science-policy planning. TFor example, the
wor-ksixops stimilated the creation of the .Per'uvian Mational Research Council
'(NRC) and the Yeruvian Association for the Advancement of Science. Then,
during 1971, Peruvian scientists took the initiative to weestablish a
program of joint activities with the NAS. | |

Dr. An"tonio Bacigalupo, Acting Fresident of the NRC, visited Washing~
ton in Vay, 1971, and mot with NAS staff 7fLenﬁ>e-rs to discuss Peruvian prior-
ities in science eand technology. | At his request, an NAS staff manber
étopped over in Lima in July and met with Peruvian scientists to discuss

the possibility of a joint study and to identify a specific pvoblem area.
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| Widespread agreement was found for the timeliness of an analysis of national
nutrition pianning. A.popular* avarencss of the problem of malnutrition
exists, and the Peinazx governrent is coming to grips with the comple).{ities
of the situation through the developmerit of a national rutrition plan.
The National Planning Institute (INP) is charged with drafting the
national »lan in nutrition and is actively seeking the participation of
the 1‘.1.'-\8, to exomine its work to date, with a private university in Lima--
Cayctano !lnredia Univer'si'ty—-acting as intermediary. An INP official |
proposed ‘the following agenda: |
1. ‘The nutritional standards of Peruvians, inclu.ding discussion of
the measuces used elsexhere to determire the nutritional state of the
populace;
2, The humn resources neceded in goverrmental and other agencies
to implement a national nutrition plan;
3. The teaching methods and curriculun for nutrition education at
primary, secondary ,and um'.veréity levels;
4. 'The existing preduction and availability of foods, new food
. technologies, new focd sources such as fish-protein concentrate and pro-
tein seeds and food supplements; and
5. The alternative strategies for implementing the national plan
and a proposed govarmirental coondinating and executive agency.,

It was anticipated that the workshop would be held in Lima for 1 week,
probebly May 22 - 26, 1972, Dr. Nevin Serimshaw, Department of Nutrition
and Tood Science, Massachusolts Tnotitute of Technolopy, and Chairran of
the MAS-RRC (Mational Rescarch Couneil) Committee on International Nutrition

Prograns, vas to cawe as the U5, Pancl Chairman. Unfortunately, due to
0 . ()
conplications on the Peruvian side, this worrshop bas been indefinitely

;brztzmned. :
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CAFRTCA

In.Januéuﬁy, 1871, a pilateral vorkshop on "Research Priorities and
Problems in ‘the Execution of Rescarch in Chana," was held in Accra under
the joint sponsorchip of the U.S. Mational Academy of Scicnces, the
Council for Scientific and Industrial Research (CSIR) in Chana, and +he
universities of Ghana.

The two specific raconmenda‘cions‘ that emerped i;rom the workshop were
1o (1) establish a study group to cpnsider the improvement and expansion
of agricultural extension services, and (2) orpanize a group to investi-
gate the creation of a science plamning body forr Ghana. |

Apricultural Research and Eiternsion

An analysis of the GChanian agricultural rescarch situation pointed
to the need for greater attention to the relationship between agricul-
tural research and :.g_-;ricul*ural—extensior.l programs and, in 1.>smt3'.culeuﬁ;
to the development of a more coordinated systen of 1:1"ainir:.g for and dm-
plementing agricultural extension,

The. study on agricultural extension was formally begun in June, 1973,
with a plenning visit by the IAS co-chairman, Donald Barton. The tlree
main objectives of the vieit were to plan the tarms of reference for the
Study; toreet }with Ghapians responsible for dmplementing apgricultural
Programs; and to agree on the best timing for "Lhc. study, in terms of
]jmli‘cical;[‘economn'c, and social considerations in Chana.

Tha prasary recovmendations crnating fran the stuly, vhich was held
september 27 - Octoler 8, 1971, ave to (1) establich a "latioral Mpricul-

tueal Sewvice" admindctiation within 1he Aoricultimal Mriatrv. which
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vould cénsist of the basic extensicn services with related activities;
(2) separete the Ministry's Information and. PubllcatJons Unit into 1wo
distinet entities, one 1o be retained by the Ministry as a public infor-
mation wit, and the other--an agricultural-information: extension unit--
to be located in the CSIR; and (3) estedlish a mechanism for cvaluating
the effectivenzss of agficulturél extension in Chana.

The recogniticn given to the study in Ghanz2 was irdicated hy thé
extensive rewspaper and television coverage et the opcning session ard
the attendance of the Ghandan Minister of Agriculture, the Chaiyman of
the CSIR, the U.S. fAnbassador and the USAID Mission Difector.

As a by-product of the final exercise, discussicns tcook place belween
individuals in cocoa research énd the Hershey Corporation, which was seek-
ing a means of dmproving its relationships in Ghana. These discussions
nmay lead to expanded agricultural-extension activities in cocoa production
utilizing professionals from the corporation.

It was planned that two manbers of the MNAS proup would visit Ghona
again around Vay, 1972, to assess the plamnning and implormentation of work
.in agricultural research and extension., However, these plans have been
temporarily shelved because of the recent militiry coup.

Science I'olicy and Research Priorities

Planning for the study on scicnce policy and research priorities
was begun in Oclober, 1971, dwdng the visit lto Ghana of the NAS co-
chairman, De. George Larmond. Discuctions were held with representatives
of the CSIR; the Universitics of Lzpon, Xumasi end Cape Coast; and many
other individuals concerncd witlh scierce policy ard rescarch priorities.
The stuldy, cchoduled for Vel 7 - 23, 1972, in Acera, has also haen post.-
poned at thc request of the Chaiyean of the CSIR Leciuse of the political

situation.
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zaire (formerly Congo/Kinshasa)

A Viorkshop on Science aﬁd Technology in the Economic. Development of
Zaire during the 1970's was held in Kinshasa June 7 - 11, 1971, under the
joint auépiccs of NAS and the Office Hational de la Recherche et du Devel-
oppazent (ONRD). The Panel spent 8 days in pré-workshop visits in.tre
interior of Zaire. Most of the NAS panel and a nunber of Zairois séi en-
| tists traveled topether to the Katanga and Kivu Provinces to visit re-
search inctitutes, training centers, a university, and other sites of
intercst. The MAS panelists ‘found these visits very valuable as back-
ground for subsequent discussions of Zaire's needs to devéiop its scien-
tific and techm-iogical potential,

The workshop, composed of 10 NAS panel members and about 30 Zairois
scientists, techmologists, cducators, resecarch administrators, and govern-
ment officials, sought the following objcctives:

1. To erphasize relationships betvicen economic development and poli-
cies for investment in scierce and technology;

2. To consider policics to strengthen the capacity of the scierjtific
and technical infrastructure to promote optimal development of natural
resources;

3. To examine the capacity of reccarch and extension facilities to
proote Zairnis. agricultural develomment

N To examine the need for--and identify factors which might inhibit--
the training of ccientific and techni cal pemoﬁnel required for development

5. To idenlify amd examine priority probloms asscciated with food and
nutrition in Yaire;

6. To didantiy a set of prioritics for support of research and devel-

oprent: during, the 1970%ay
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7. To formulete a set of recom rendations to strengthen a system for
research-and-develepment suprorts; and

8. To qu‘mulate a strategy for inplerenting recomnerdations, inciuding
those requiring bilateral and maltilateral 'Leohnical collabeoration,

'l‘hc; workshop participants asreed cn rcoormendations for Joint NAS--ONRD
activity in five ficlds: scieﬁco policy and cconomic development, niatural
resources, agriculturel development, training of scientific and techical
personnel, and feod and nutrition,

The two instituticns subsequently agrecd.'to establish joint study
groups in the arcas of feod and nutrition, c’.mogmmhy, earth sciences; and
1o undertake a joint feasibility study on the creation of a primate re-
search center.  In the field of agricultural cconunics, discussions Det-
ween the Zaire Ministry of Apriculture and the USAID Miceion amd a U.S.
university have resulted in a project that will give the Ministyy cara-
bilities for cconomic rc ellr':h, and the Zaire National University the
means to train a cadre of Zaivois apricultural cconomicts.

Demopraphic Training aid Pescerch in Zaire

.

The agenda and specific objectives of the Joint Study on Demographic
Training and Research in Zaire wers formulated in Dzcarbor, 1971, during
the visit to Kinshasa of Dr. Anclcy Cozle, Dircctor, Office of Population
Rescarch, Princeton Undversity, ond Chairoan of the MAS panel,  In collab-

oraticr with his counterjy atey Dr. Coale ddentified two primay objectives
of the cxcrcise:  developrment of plans for strengthening camopraphic data-
pathering capabilitices of $he Covormnent of Zadve and {op establiclaent of
a high-qualily progrom in deonsraply in the national university cystem,

The ticipants aprecd on the need to oblain accurate denographice
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data from a census process conforming to internationally recommended pro-
cedures as soon as the capability can be developed. The participants con~
sidercd the existing mechanisin--an administrative census--suitable for
onLy certain govemmentai purposes but inadequate from the Astandpoin‘t of
demographic data needs. In the short term, a cnrefuily done sample census
of 5 - 10 parxcent of the population would provide information about fer-
tility, mortality, and other fundamental aspects of the population, as

well as szrve to determine how complete »the coverage of the adninistra-
tive censns is. Possible sources of external assistance from international
agencies for census-taking activities were carefully considercd.

Regarding the education of deropraphers, the joint study group unan-

e

rously agreed on a recommendation that a Depariment of Damopraphy be
established within the Faculty of Econcmics at the Kinshasa Campus of
the Hational University. A draft plan already in existence for a denography
department was exam’ned and Jjuilped adequa‘xte. Detailed advice was given
on the proowrenent of financial and huran resources from several. inter—
national agencics, such as the Population Council and the United llations
Fund for Population Activities.

fnother dmportant result of the study was the recognition of the
need for close cooperaticn enong the ministries and the ONRD in the design,
data-collecting, and date-snalysis of consuses. A epecific yrecomrendation
was made to crante a Highor Council of Statistics within the ONII, which
viould perform these Funetions and distribute the information freely among
goversment winictrdes ard specialized apencies,

Farih Scicnees

De. Joln C, Fonaredd, Chadvinan of the NAS Division of Farth Sciences,

mide a preliminary visit to Zaire in Doecarber, 1971, to discuss with his
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ONRD counterparts the scope, timing, objective, and pancl nembership of
the study. Approyimate reeting dates were selected and tvo priority

issues for consideration were identificd: the rehabilitation of Zaire's
Natienal (cological Survey and the strengthening of university and other
programs Zoe ecucating and training scientis;ts and technicians in the
earth scicnces.

After Zaire's independence, the Metional Ceological Survey lost most
of its expatriate leadership and skilled marpower. The Survey's reactiva-
tion now awaits decisions on ite eppropriate functions ard revision, and .
a solution to its manpower problan.  The joint study group will eramine
the present and potential derands on Zaire's Geolopical Survey and focus
cn those in which it could De rost effective, suth as geolegical mapping,
the evalunrtion of knowm mineral deposits, ard geological engineering.

The joint study group will also attenpt to formilate a stratepy to meet
the Survey's inmediate manpover requirements.,

In regard to developing manpoer for carth sciences, the joint study
aroup will make a preliminary asscocement of the precent and future nceds
for earth ccientists in the various scclors of Zaire's econony and cramine
vays to meet those necds:  for cmample, through strengthening amd expard-
ing university progreme, providing advenced training abroad, hiring short-
term fored gn personnel, ete. The pancl is now scheduled to meet in

{inshasa July 20 - Aupust 3, 1972.
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4SIA

India

The MAS - Indian National Science Acacdemy (TNSA) Workshop on "Water
in Van's Life in India" took place in Néw Delhi, September 13 - 17, 1871,
The Indian pafticipants;~numbering variously up to scre 80 persons--in-
cluded leading unicn and state officials, scientists and technologists
concerncd with water-resources planning, utilization, and rescarch. In
addition, the Union Ministers for Scienze, Technology, aﬁd'Econémic Plan-
ning, and for Trrigation and Power, attended one or rore sessions. The
workshop meceived very extensive newspaser, radio, and television coverage.
A month earlier about 120 scientists and technologists, gathered by INSA,
met to establish a data base for the agenda aiscussion papers to be pre-
pared by the Indian side. Documentation for the two events will be pub-
liched by INSA.

The conclusicns and recommendations of the vorkshop were addressed
to: (1) the development of health-education extension systems in rural
areas that ave oriented to water use and maintensnce of water quality;
(2) the development of joint union-state mznagement policy for water
quélity and quantity; (3) education of civil and sanitary engincers;

(4) rescarch on the economic implicaticne of a safe, potable water supply
for urban and rural populations, and‘the implications for cconoﬁic devel~
opment of water-pollution control and abatement.

Agrearents had been reached with INSA for two major NAS-INSA activi-
ties dn 15720 (1) a workshop in Vashington in early 1972 on the orpani-
zation, mmspunent, and opovations of the 14S in its advisory role to

government, {or tho bhenef it of the INSA leadership vho wish o reorient
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“their Academy to similar ends; and (2) a \':orkslbp in late 1672 on "Tech-
nology and Develcpment" to focus on problems of "techrology policy" as

distinguished frem "science policy." Howevers, due to the political snt-
wation and the current frecze on USAID assistance in India, the Academy's

collaborative program is presently in abeyance.

Indenesia

As a result of the Indonesian - U.S. Industrial and Technological
Research Vorkshop held in Djakarta in Jamuary, 1971, a propram to inprove
the management ard organization of industrial R € D institutes has been .
initiated by the Indonesians. Activities during 1971 included an inten-
sive management development course in Indonesia and a 2-month visit to
U.S. R & D institutes by two senior Indonesian R & D adnministrators.

The Academy assisted in yaking the necessary arrangenents with Denver
Research Institute officials who conducted the propvam. This is an experi-
mental propram end will form the basis for a wore extensive training pro-
gram for Indenesian R € D monapers.

BOSTID has been asked Ly the USATD Mission end the Indonesian Ingsti-
'tu'te of Sciences (LIPI) to participate in emother workshop to be held in
Djakarta, September 11 - 106, 1972, The pain purpose of this workshop will

be to provide AID and the Indonesian authoritices with reconmondations on

the managemaent and plenning of nalural resources.

Yorea
Duwring Jonuary 10 - 24, 1972, the Acadeny crpenized a tlree-man ad-
s 2 3 3 ’ A L :

visory pranel visit to Yoroa to edvice officials of the Xercan Ministry of

Science and Techrology (MIST).  The lemn consisted of Do, Pojer Revelle,
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Chaimman, (Harvard Unlvor31t3) Dr. Franklin Long (Lornell University),
and Dr. Hulert Peffner (Stanford UnJverslty)

Tte specific purposes of the panel were to (1) advise informally dn
the development of long-renge policy for seience and technology, (2) sug-
gest ways in which the govermmental structure for science and technology
night be strengthnned and ingmeed; and (3) review the organization end
functions of research and development institutions and-suggest modifica-
tions where appropriate.

In carrying out its advisory mission, the Acadeny panel spent many
wurs n discussion with staff members of MIST ard the Econcmic ¢ Plaming
oard, representatives of private industry, and ecoromic and agricultural
wdvicors of AID.  Towr separate meetings were held with the Minister of
science and Techrolopy. In addition to interviews and discussions, the
Lanel visited many of Xorea's mijor rescarch and educational institutions,
including the Korea Institute of Science and Technology (1IST), Yores
Advanced Institute of Science (MATS), Xerean Scienlific and Technical
Information Center (KORSTIC), Office of Atcnic Inerpy Research Institute,
Office of Rural Development and fgriculturel Research Institule, National
Industrial Research Institute (MIRI), College of fvts and Sciences of
Seoul Iational University and the National Science Museun.

The comnents and ruconnmndatiohs of the panel wvere roportdd orally
to Minister Chol, other MOST officials 3y and mambers of the AID staff in
Korea. Xey arcas of discussion included such topics as (1) the organiza-
tion end activitics of MOSE, (2) problems of seientific and technical
mnpewer, (3) the necds. of scicnce and technolegy in the universities,

(4) recearch activitics in epgriculture and oceanoprabhy at specific
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research institutlons, (5) the prodblem of liaisen hetween MOST and’ such
autonomous institutions as KIST, KAIS, amd OAE, and (6) the role of IfOST»
in techrological irmovation, acquisiticn, and adaptation..

The staff dimct'or of the MAS Poard con Scicence and Technology for
Intmmntlonal Develorment visited Korea 2 months aﬂrr- the advisory panel's
trip to discuss possible follcw-up activitigs. Fe learned from the lfin-
ister of Scicnce and Technslopy that ore of the Key recomrerdations nade
i)y the panel, narely the establishrent of a discretionary fund that will
enable susport for c1«it5.g:a1 areas of scientific and 'teclmological.de‘.'el-'
op:z:en't,‘ vias very likely to Le implemented. Vhen the fonmulation of strategy
for implene mm'* the Tqu-YCdl" Pl(m for .>c1u ce and Toechrolopy is c:ompldted
in the near future, the Minister expects to seck Turther NAS o peration
on studies of specific, detailed areas of long-range scientific and foch-
nical activities: The Cabinet of the Morean Coverrssent will meet in April,

1972, to censider the full recomendations of the advisory parel.

Southeast Asia Recional

A regional workshep on Viater Rescurces, Envirorment, and Mational
Developrent was held in Singapore, Mach 13 - 17, 1‘9’72.' The workshop,
jointly sponcored by the Science Council of Singapore and the U.S. Nationé.l.
Academy of Sciences, was attended by 20 dolopates from six Southeast
Asian countrics--Singapore, Malaysia, Indonesia, Thailand, South Vietnom,
and the Phil:'q' sines--and 10 1S particiports, In addition, there were
obgcrvc_)x; from several other countries, including Jopan, Great Britain,
and France. The private coclor wais well yepresented ])3 Technieal and

managerial poreeimel fron a nurber of erpanizations, ireluding such major

companice as .)hc!] and 1LSe0
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'I'he ,principal oi)jecf:;LVeé of the ‘\bf‘kS?‘!B]_)ﬁA were i:o (1) iden"cify'major' '
| pmblems cx,ncernnxg mter reoomces and quallty, and o*Lhe:c' areas of envxron——
- mental concern among, the countri es of the rcglon, (2) Jdentlfy dnd explor‘e _
.,avallable solut;ons to these problems and suggest actions rfequlr*ed for k.
developing new éoliﬂ:ions ‘and the capabi Ii't'.y for effective response 1:(5 new‘
] problcms~ and (3) encourage and stlmuldie reglonal cmperwatlon on pmblens
of the em:morment. | '

One of the principal conclusioné of .the workshop vas that there: is
1o conflict between cconomic development and a healthy envirorment. ‘The
par*tiéipa:rl:s felt, on *che conbfary, thet the region is facing a real oppor-
" tunity to Learn from the experience of othw countries; by making wise
decisions now and clevelopmg the Pppmpmate }\mdu of infonmation, man-
power, policies, and legislation, the countples of Southeast Asia can
protect their enviromment for a much smallcr cost than later remcdies for
poor planning would entail At the same lee, the workshop recognized ‘chaL
many envivonmental problems now exist in the region that require urgent
attention. |

The three working groups presented more than 25 recommendations which
were unanimously adopted at the final plenary session of the workshop.
Prircipal ¢ mong them was the necd to est ablloh a mmondj Enviren *\mncal
Contro] Organi mt: o1, Under_l.y'mg this recomrendation was 'thc unders‘candin‘;_;
tlwt the humn and raterdial résoupces for ‘copi.ng with ehvix*onmeznteal prob-
lems in the region are limited, that solutions to these problcms may well
require adaptation to local con'huonu, and tha 1 many of “the envirorental
- problems pi the region are. noL confined by national b’nmd‘uue and will

derand cooperative ac’tion if they are to be reso].ved. A repional organ~
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,‘ization would be appropriate for a variety of activities such as training
‘personnel, making contingency plans for environmental disasters, eicchanging
dai‘a and eXperioncens, and an*anging joint research efforts.

Two other conclusidns were more gencral: The need for parconnel is
critical, because the number of scientific and _“cedinical personnel with
qualifications for the nccessafy planning and action required by environ-
mental problems is severely limited. 7There is alco an urgent need for
countries in the region to ecstablish n=tional agencies responsible for
environmental-control activities and to give "those agencies the highest:

level of authority and support.

Thailand

During the past year, several consulta.tibns have taken place between
members of the Thai National Research Council and staff members of the
Board on Science and Technology for International Development regarding |
the possibility of a cooperative progrom, As a result, a bilateral work-
shop is now scheduled for July 3 - 6, 1972, in Bangkok., Its purpose
will be to formulate recomendations for ‘developing Thailand's capabili-
ties to plan and implement science policy. An eight-member MAS panel,

led by Foreign Secretary Harrison Brow 1, will participate in the workshop.
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SPLCIAL STUDIES AND ADVISORY PAUELS

The following studies have been wmple'ted or are undeﬁ\’ay during

this reporting period:.

,VRév'iew and Dvaluation of Past Activities with the Developing Countrics
" The main purpose of this staff stuly is to evaluate BOSTID's p;m‘t
activities in the developing co.xm'tr-ies in order 1o avoid past mistakes

and fo determine vhich actions were most significant.

. Covering NAS prograis in Afrvica, Asia and the Pacific, and Latin
America from 1958 to 1971, the review will include, as well as the bilateral
programs, thé prbj ects undertaken by regicnal boards and advisory conmit-
tees before the change of erphasis to bilateral efforts. The report will

have a cumwry of each NAS activity and an analysis of its impact in

developinz countries.

Scientific and Technical Information for Daveloping Countries

An ad hoc pancl was established in Febimuary, 1971, to examine tlue .
.pmblem of transferring scientific and technical infomnation to develop-
ing countries, and to reconmend appropr"iate forms of U.S. technical
assistance in this area.

The panél, composed of infozma'tiorf specialists and developmen't experts
frem U.S. universitics, government epencies, and private organivations,
was aided in its deliberations by a number .of dmndividuals from cther ins-
titutions in the United States ard other aid-donor countries, as well as

o

from repional and international orpanizations,

Rt
A

Spocifically, the ponel considered the requireroits of developing

countrices for nore cffective acquisition and dissemination of information

- 29 -
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in the fields of industrialization, natuml-r'esou.zﬂces development, and
the ‘scientific and technical disciplines. It also identified various
project alternstives and mechanisms ih:i could be developed by AID to
expand tha flow of information to and arong the develcping countries
The panel sought to provide' a reascned arg,m:c;ﬂt for the J’mporténce
of systeratic scientific and technical information-transfer within the
'total technical assistance effort. It stressed the need for-much nome
activity and a higher pr'iori‘ty. in providing assistance in "L‘]‘w.is i‘ield.
Such assista ance should aim at building and stp'eng‘thc.ning ‘the doveioping '
countries' "infomation infrastructurcs," that is, infommation systems
fchat are viable and r-esponsive to r,;hangg,ing nc-czds, ard, that can continue
to function effectively after ATD assictance has ceased. Finally, the
panel recomended that an administrative entity, with apprormiate ecer-
nal advisory mechanisms, should be established within AID lo plan and

direct assistance in this arca.

The panel's report was published in April.

Utilization of Solar nersv in Develops ng, Counrtrics

Rising intercst in solar encrpy utilization, yunlculc.) 1y in devel-
oping countries, prompted AID to request that an ad hoc panel be forined
to provide AID with besic information and guidanéa on this subject. The
\AS panel was cc»:r:pof;éd of seven U.S. cpecialists, end one cach from Can-
ada, Australie;, Niger, Terael, and Irdia, The panel's teors of refercnce
vere to (1) assess the state-of-the-art in utilizing solar encrpy for
Jifferent kinds of applications that would be useful in developing coun-

ries-~including current practical applications; (2) identify promising
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areas of resecarch and development and indicate requiiements for fostering

_effdrfs in such arcas; and (3) assess the dcsir*abili_ty of cstablishing

an Intermational Selar Energy Institute in North Africa. |
The Panel's repert and mcomnenda'tiohs weretransmitted to AID :m

March.

“Pevelopmert of Research Administrators and Technical Managers
. {

.

in Newly Industrializing Countries

The ed hoc panel was constituted to advise AID on potential forms of
U.S. technical assistance offcring ianagement tr'aining';tb administrators
and senior researchers of industrial research institutes and other applied
scientific establishrents in developing countries. The objectives of the
study were: to (1) identify needs for, and fealures of, various training
programs {or research managers and senior researchers that U.S. organiza-
“tions are Lest equipped to undertale in either the host country or in the |
United Stetes; (2) ascess the, interest in such progrems, and potential
contributions towards them, of U.S. universities, goverrment laboratories,
private corporations, and independent ros'ear-c-h institutes; and (3) assess

various alternative means of setting up training programs.

The draft of the panel's report and recomendations is now near com-

pletion. The final report is expected to be completed in Aupust, 1972,

Role of FMultinaticonal Corporaticens in Siionothening R, D 6 E

in Developing Countrics

NAS-LDC workehops in drductrial rescarch and other studies tend to
indicate that U.S. fiyms operating in the developing world can contribute

to the strengthening of indigenous reseoveh, engincering, and development
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capabilities. To clarify these possibilities and provide. guidance for its
ovm policies;‘,. AID requested that a study be undertaken in collaboration
with the National Academy of Engineerirg. |
A panel was establiched to
1. Examine the past role of U.S. privaté investment in sirc—ngfhening
R, D §E capabilities of developing countries; |
2. Examine the potential role of the U.S. corporation to assist in
devzloping local R, D € E capabilties by '
‘a. conducting locél, in-house R, D § E programs;
b. identifying and designing R, D & E projects or processes
of specific r;elc;.wmce to th2 host country; | |
c. adapting existing advanced techinology to local conditions;
d. utilizing local R, D § E facilities and personnel; and
‘e. training research vorkers both locally and in U.S. labcra-
tories.

3. Identify major factors that either strengthen or inhibit the
initiation and expansion of these activities. This analysis should in-‘
clude such factors as the following:

a. managerent attitudes toward local development efforts and
U.S. corporate responsibilitiesthorein;

b. n;anagomen’t 1‘bil.icy on the decentralization of com.)omte R,
DecL activities;

¢. host-country policics towand 'L'echmlogical devclopment by
foreign enterprisesy ~

d. host-countey import policies on ccientific and technolopical
2 : 1§

equiprent ard materials
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e. U.S. and hoé-bcoxmtry fiscal iqzcehtives for undertaking
R, D& E‘ activities; and

£. U.S. and host-country patent policics and related measures
to protect industrial properly righ{s..

Ten of the pancl merbers were fron industry, ﬁ:'o. cach from five
sectors:  autcroltive-farm implanents, chemicals, electronics an;l COmT -
ications, fobd, and pharmaceuticals. Tive acadermic members were selocted
for their professional interest in the subject.

The manel met with ed hoe groups of oxpe “La from industrv, the uni-
versities, foundations, goverrment and international agencies in Washing-
{011, Poston, aﬁd New York. These c'onsultaticn gessions provided a frame-
work for the stuly. |

The first draft of the panel's report is now being reviewed., The
completed version is expected to be roody for* {transnittal to AID by

Septerber 1.

Afpican Aericultural Pesearch Capabilities

Agricultural development is of increasing concern to African nations,
as well as to the United States,. other donor coun‘tfies, and international
ageraeices., Promising results obtaired through rescarch in Africa, and
other parts of the world, cugpest the potential that exists for improving
animal and crop producticon in Afrdica.

To e;:ploz;;: this potential in écpih, the 0ffice of Technical Assistance
Coordination in AID's Africa Burceu anied the Acadony to unidertake a study
that would (1) review, aalyie, and esnteblich, if necescary, the prioritics

in research ond cdunation thet will ordle epriculiure to ke Its maxinn
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contribution to the development goals of Africa; (2) specify the institu-
.'tions and systems of agriculiural research a.nd research-related education--
-internaticnal, regional, and nationzl--recded 4o achicve the goals identi-
fied in (1); (3) determine the most appropriate roles, modes of opéra'tion,
subject afe:as, and locations for non-African agencies to provide coordinated
suf;port for agricultural yrescarch arnd ecucation in Africa; (4) suggest |
appropriate chermels of commnication ard cooperation aong nations, agen-~
cies, and instituticns; (5) outline 1he means hy which rescarssh ard c<luca'~
tion can be applicd most effectively to apricultural development; and (6)
make a broad assesgment of the needs for scientific rmnitower implicit in
the research systen(s) and institutions recomended by the Acadeny
comiitlee.

To carry out this sltudy, an international comnittee vas created,
consisting of 18 agricultural exi;er"ts frem the United States, Africa, and
Viestern Burope,  Several ore affiliatcd with the leading institutions and
.agencies concerned with tne developnent of African ogriculture, such as
the Worid Dank, I/0, the UM, Econunic Cr:msnis;jon for Africa, the I'rench
.and Britich eid programs, etle.

The firot meeting was held in Vachington, N.C., in April, 197i. A
topical outline was dvawn up to speeify the suliject arcas to be addresced.
Consultants were selected  to provide resource papers on subjedts such
ac comeditics, livestock, farming systomss, infrastructure of rural sor-
vices and institutions, regionnd end international aseicultue develop-
ment, institutions and wavow e training and others.,

The second moeting was convened in fRis Abzie Dthiopia, 1o affond

study rombors the opportunily to converan with the 129 asvical tural
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scientists representing 20 African countries and 8 European and North
American na‘tions at the Conference of the Asscciation for Advancement
of Agricultural Sciences in Africa (AAASA).

Subsequently, two more meetings were held, one in !‘.’éiShiﬂgtOﬂ in
Decombar, 1971, and the other in Bellagio, Italy, in March, 1972, ‘L‘o'
review and discuss the deliberaticns and recommendations of the commi-stee.

The final report is now being completed. After appropriate Acadomy
n.vmws, it will Dbe forwarded to AID.

This project has been carried opt under the joint auspices of the
NAS Agr'icultufeﬂ, Board and Board on Scicnce and Technology for Inter-

nationzl Development,

Role of thz U.S. Engincering Schools in Technical Assistance Overceas

Discussions _etween AID and HAS-IAL in 1870 revealed a common viev-
point that U.S. cng;:inoemng cchools should lave a rore active and relevant
role in overscas technical assi stance comparable to that of the schools
of apriculture ol experiment stations of U.S. lerd-grant universities.
These diccussions.lead to the establislment of an advicory panel with
the following chjectives: (1) identify tle interests and capabilities
of U.S. engincering scliwols that are related to such needs of developing
countrics @s curriculum refomm, training end orientation ol teachers,
and development of indigenous iﬂS'ti'tU'L'i()‘l‘Ai‘:; (2) peeomend necded changes
in the cuarricula of U.S. engincering :,'f_:)‘mols' 1o train engincors more
dirceetly to work with problons of developing countriess (3) cxemine ways
1o relate rescarch interests of U,8. sehools to apecific proeblans of
developing cowtrics and rocomeend wye in which A1D can mobilize U.S,

chonls for this tasky ard (1) assess the dnterest of U.S. enginecring
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‘schools, and their capabilities, in acting as intermediate contract organ-
izations in implementing development projects.

The pancl's report, now in draft, will be ready in carly fall.

The following stuiies, ongoing afft'er- March 31, 1972, were either

started or continued during this reporting period.

The Need for., Feasibility end Punctions of an Tnternational

Industrialization Institute (preliminayy estimate)

Acting on a recoumendation by the Airlie .I-;'ouse hdvisory Cormittee in
Decenber, 1971, AID rcquested NAS-IAL o assess the need, feasibility,
\'Jiability, and demand for the ser JI:LCC‘S of an International. Industriaiiza-—
tion Institute to aid the dsveloping écu*)tri@&' in the industrialization
process.,

The proposed Institute's general objectives were envisaged tentatively
as follows:

1. To gain a belter ura:’x'era'l'.emdinzj; of the many factors that affect
industrialization and the interaction between these factore;

2, To assist the inducitrializetion efforts of developing countries
by analysis and demonstrative ac.tioz"x that clarifics and stimulates more
effectivc: ce of teclmolopy appropriate 1o lozal conditions, with partic-
ular arphasis on involving the U.S. private cector in such assistance; and

3. To provide financial and technicel support for projects undortaken
by selected institutions in developirg countries that offer particular
promise to slrenpthen indigencus capabilities for inustrialization ard

are censistont with the factor cndowments of the country.
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The HAS-NAE study was divided into two phases. Fhase I was designéd
to 'furnish a preliminary assessment of the necd and demand for the
institute tlwrough in-depth interviews with knowledgeable persons in
the United Nations, .i’oundations, the Werld Bank and its affiliated organ-
izaticns, developnent banks, and other international assistance agen-
cies leezaied in ‘the Unitcd States. - This material was considered at a
ttr}o—day meeting of a specially appointed HNAS-NAE pancl, composed of U.S.
and LDC specialists, which recomnended that the study proceed to a full,'
NAS-NAL formal feasibility report. This phase of the study was completed.
April 1, 1972, with a two-day panel meeting of experioﬁccd people from
the developing countries and U.S. orgarizations.

The panel concluded that the.re is a dawxnstreble need for an
institute; therefore, the panel recommended that the study continue into
Phase II. This phase is to structure the institute in some detail, with
emphzsis on management and organiza‘tj.on‘, programs, staffing, and funding.

It is expected that the study will be completed by October 30, 1972.

Appropriate Technologies for Developing Countiries

Begun in 1971 under the title, "Labor-Intensive Technologics for
Developing Countries," this study was lbroadened in 1972 to include a
wider range of topics that affect the J'.n:iu.‘;tr‘i'alizaticn pméess. The
study now deals with labor-intensive vercus capital-intensive techniques;
s{'raftc:gies on import substitution, 'tcn;"j._ffé, and capital; managerial factors
in production and maketing; and nonccononic factors in the technology-

-

transter precess.  Vith the assistance of the Overscas Development

Council, a revice paper was prepared, Loonomically Aopropriate Tochno-

i
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logies for Developing Countries: A Suwvey., In February, 1972, an

NAS-RNAE ad. hot panel was convened with 1he following objectives:

1. To appraise the relationchip between technolopy and emplovment
in developing countries;

" 2. To determine means whereby developing ‘countries can achieve
ihdigehous capacily to select, adapt, ard invent technologics appmpf Late
to their needs; |

3. To identify research needs that are relevant to adapting tech-
nology; and

4. To Survey U.S. capabilities to help developing countries
‘achieve these 'goais.

Becausc the task is so complex, the sltudy of economically appropriate
technologics is expected to continue through calendar-year 1972 along |
the following lines: “

1. Organizatio. of spacial task-ferce groups to cxamine ongoing
experiments in adaptive feclmo'log;y in selectc_d mraduct-process areas--
for example, housing, road construction, smsll-scale cheanical manufacture,
agriculture technology, and small-scale mining and mincral technology;
and

2. Convening a spccialized fnne:l Tto explore the economic alterna-
tives in technology adaptation, from the vicwpoint of national plenning
prioritiecs, |

In addition, scveral other arcas thal are related to appropriate

)

technology developnent will be considercd, wach as manaperial. factors,

skilled manpower requirements, and a "eystass approach" to technology

‘choices.
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The ’15\010 of Science ond Technoloay in International Developnent in tha 1970'5
' 'Dmﬂing this reporting perdod plans were made, and a panel established
for a s‘;'udy on "The Role of Sciex.dcg‘ and Technology in International Davel-
opment in the 1970's."

" The kroad objectives of the study ere:

1. to idcnti.fy the development problems that are most susceptible to
scientific and technrlogical solutions;

2. to reconmmend x-zays of helping developing countries to create or
expand their own capability to utilize seience and ‘technology

3. 1o consider contributions that the scientific and engincering
commnities of tf;c: industrialized co*:‘mtries are particularly qualified
to make towards colving problems;

L. to identify new developments in seience and technology that
show promise for cconomic and social development; and

5. to formulate guidelines that will fuelp administrators of technical-
assist‘zmce organizations to utilize science and technology most effectively
for coping with development problans of the next decade.

As a first step, a conference was held at the Summer Studies Center,
Woods Hole, Massachuselts, from August 15-21, 1971, About 356 partici-
pants from frgentina, Uruguay, Mexico, Ghana, the Philippines, Canada,
and England, as well as the United Statcs, atterded, alont with several
observers and Acaduny stalf nenbers, The group come fron acadanic and
reseovch institutions, private industry, and a nunber of organirzations
active in developrent assistance, such as UNDD, UNTDD, 0AS, IBRD, Cana-
dian International Developaent Eecearch Centie, and ATD.

HAS Precident Philip Handloe welcor.d the pacrticipamts at the
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opening session. After 2 days of plenary sessions, the paptiéipanté‘
divided into three working greups to study (a) thé capacity of developing
countries to genevate science and to generate or adept technology, tl;) |
ih@ capecity of developing countries o utilize technologies cf-fcc;tively,’
and (e) the role of developed countries :in helping the devclop:m'f countrie:
1o use science-and technolopy as eff‘ectlve instruments for devclopmmt

sgues are being

e

As a result of the cozwfez‘onhe papers on speeific
comnissioned; sone are relevant to a vid: range of developing countrics;
some use a case~study appreach to illus ':'f.ite both successes and failures
in applying science and technology to thz develonment of particular
countries. The camnissioned papers will be reviewed by a study com-
mittee, which will then be responsible for preparing a swrmary and devel-
oping appropriate conclusions end recensnendations.  The c’omnission-:d
authors and study connittee will be dravn from both developad and
developing countries. The majority of the comnissioned papers are now
in progress and it is expceted that a conference to discuss final drafts

will be held near the end of 1972,

Tnnovative Potentials in Inexpensive Feofing Systens

for Developing Countrices

Problems of yoofing constitute the greatest construction obs‘cacle;

the pmdn"twon of Thous ing in the less developad tropical areas of the
vorld, AID annually comnits considerable suns of noney for 'the constmm-f
tion of low-cost housing in less developed countries, amajer part of
vhich ds for purchase of W’«“M ine aterials. At the request of AID, the

Lr):'.:ﬁ on Seience envt Technn M; y for Tiverns vtienn) Development is collal-

orating with the Building Pescarch /adv.i‘.mrj,f Poand Lo explore the feasibility
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‘of :m:.‘ci Lm I, or stnmulmmg, a probmrr of x*ecca**ch and Levelopment
in tht ar,d and to oxrl line a progran sh ould 1t¢ f(,aSJblll‘ty be esiab-
lished.

The Bulldmg Research Adv:Loory Poeud 1= owgonlz.mg a lo-man advisory
panel of desz.grers b\lJ.J(.Gr'S, Pket ane. 1ysL ,' and building-material
developers, including .>p"c.nll%‘i“ i*'crn / ID~rec1pJ ent developing count: ies.
Zf‘he,c:andida‘ces for this advisory panel lave been sugpested by members of
the Building Research Advisory Board, the Federal Construction Council,
'Building, Research Institute, Building Irgclu‘str’y' Manufacturers Res earch
Council, U.S. Mational Committee/Counci’ for International Building Re-
search and Docunentation ,' end the U.S. Department of Housing and Urban
Developnent.

The panel will meet twice, f irst to map out the explovatory effort
and, second, to consolidate recomm -nJ».tlonq. The first mecting will be
held April) 19 ~ 20, 1972; the second is scheduled for late August, 1972.
The recormmendations will be pl;csented to BOSTID {for transmittal to AID
and, if further in-depth research ie feasible, the panel will outline the
':Euture steps that AID should take.

"It is anticipated “Lmt this study will identify promising materials,
ma’cerial combinations, and areas of rescarch, and that it will set guide-
linzs for a wore comprehc:nsive, perhaps vorldwide survey. The report
will be intended f or use by AID and oth;r agencies, such as CARE and
UNTDO, which are concerned with the construction of low-cost housing

in tx Op.LC‘ﬂl COURY’ L'mc-“
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Techn’élcvgical Innovation and Monitoring Progran

A key question in the ccohomic and socidl development of many coun-
iri_e's 19 whether there are new 'tcchhoiogical approaches that will accel- |
érate development. Although developing countries are usually aware of
the probleirs they face in’ achieviﬁg a faster rate of development, they
often are rot in the position to avaij..tfuemselvcs of all the Inssibilitiés
that technclopy can offer for solving th:se problems, These 'téc}\nolog,ies
maybe latents or they may be already utilized in the United States or
other industrialized countries, but in a way that would not bz suited to
the social or economic conditions of developing counn*iés.

To respond 'té this necd for special technological innovation, an
Advisory Cormittee on Technological Innovation and Monitoring was set up
at the end of July, 1971, by the Eoard on Science and Technolopy for
[nternational Development at the ‘request of the Agency for International
Jevelopment,

The program supervised by this committee has tio specific objectives:

1. The generation of ideas for innovative applications of present-
lay techrological developments to imnediate problems of developing coun-
ries; ard |

2, The identification of areas of »escarch where concerted effort
an drastically shorten the time lag characteristic of the normal pro-
ression of scientific advance to potential application.

The ideas and projects that the program fosters o achieve its
b_] ectives mst be compatibie with the following criteria:

1. They must have the potential to accelerate 'tlﬁe developrent of

“one or nere developing countrics.
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2. Theywnust dirccfly involve science or technology as the maﬁprf
component. | |
| 3.} They must be Leneficial in terms of human needs and values, and
they should take account of local cultures. |
4. They must not involve the exploitation of any country by
another or of any class by another.
5, They must be innovative. (Conaulting firms can bc“t:tcf handle
conventional technologies.) e
6. They nust not be pﬁajects that would, or could, otherwise be
developed for proprictary interest by a profit-making group.
7. The solutions should be realistically implementable, and the

proposals should include plans for implementation.

The committee and its staff have a number of endeavors currently

urder way:

Potential of Ferrocement for Boatbuilding and Other Construction

In xhany developing countries fish is considered one of the most
important natural resowrces because of its conlribution to the protein
level of local diets. Often, however, hocause of a shortage of suitalble
fi;hing vesgels, the potential fish cateh is rarely realized.

A possible solution to this problan is a method for small-boat
construction, using nultiple layors of chicken wire inpresnated  with
concrete, which is now gaining momentum in a rumber of com'ru*iosv in the

developed virldd,  This method may have pronise for develeping countries

because it uses materials that are generally available, it requires
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high techmologv, and it pr\aduces‘ boat hulls that are remarkably resistant
to corrosicn in troplcal environments. ‘The literature on these ferroce-
ment boats suggests that tlluey can be produced at a low cost and under
“very primitlive conditions. |

The advisory comnittee has initiatel a sfudy cf the potential use of
femcement technology in J'nter‘n;a.tio'nal development. The study will
investigate the potential. of ferrocenent for both boat-building and
other construction (silos, roofs, walls, pipes, cte.). The results of
the study are intended for use by AID ani will also be distributed to
apprepriate organizations and individuals in developing countries.
Because of the intense interest alrcady shéx-m in the preliminary staff

| survey, the panel anticipates that its report will be of even greater
interest to development ageneiés and responsible officials in developing
countries. .

As a result of a reconmendation nmade at a meeting of the steering
group in February, 1972, a consultant hras been engaged to survey the
state of engincering lmowledge of ferrocement. A second mceting of the
‘steering group will be held in May to evaluate the report., A 5-day
mecting planned for Aupust, 1972, at Airlie House will include represen-

tatives from industry and participants from developing countries.
[ )

Non~-Food Uses of Unutilized Protelins

Since the end of Viorld Wer 11, many projects have been started to
develop, manufacture, and distribute a variety of protein supplernents to
-~

improve the nutritive value of deficient diets. These projeets have been

sponsored, corduelod, or siporviced by e United MNaticns, private
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industries, s:'mgle' 5.ndi\'5.duals, foundations, and foreign-aid agencies
of g;ci';zcrn:ner:!'s, using a vaﬁiety of funds as financial support and
many products as starting materials, In spite of these considerable
efforts, only a handful. of the numerous high-protein, low'-’co'st food

prodicts trat were developed ever reached the people for whan the foodt

were origirally :m cndco, lar'gcly because production id not appear tc
be conmercially pmf.ttab]e. |

| As a consequence of this situation and in view of the realizatior.
that many sources of protein renain qompletely unutilized, the Advisory
Comnittee on Technological Tnnovation and Monitoring is investigating
the possibi uLy of using these protein sourees in non-food products
for which rankets now exist.

M ad hoe panel of cxperts has been formod to assist the comnittee
by exploring the feasibility or advisahility of organizing a formal study
of the problan.

The group will be concerned, among other things, with the
following |

1. HMapufecturing processes in vhich proteins are producced as
bypreducts and largely wasted, as, for example, in the utilization and
processing of coconut, tebacco, and caster-odl sced;

2. Comsercial processes for which s_l,v.-:cif:i.c proteins are
requirced as chanical veactants or ingredients, an approach to he laken in
tl%é hope of natching known raw material .1"c:qu:i.rc-m»:en'ts with }nown raw
material sources, as in the fonmlation of foaming agents and stabilizers,

prackaping ard adlding materiols; and
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3. Processes that require chemical,compounds uniguely or
abundantly present in proteins, such as cei*tain amino -acids that are necded
for the manufacture of pharmzceuticals.

The panel met in Felbruary , 1972.' They felt that a necessary first
step was to collect informntion on the present usés and the present fates
of proteins that do not appear in the food jarket. The group compiled
a list of people and organizations to be canvasscd for information.

Rurther aztion avaits the result of these inquiries.

Flectmml Fower for Villares in Underdeveloned Countries

An inexpensive, reliable power supply for simple communications equip-
ment, including television reczivers designed with lower power requicvenents
is en importent need for less developed countries, A particelarly urgent
need for a small, low-power generator cuitable for use in raote vil lages
has arisen in 'thc: Satellite Instructiona 'lelc“m,.on progran, based on a
syncimonoas satellite to ke launched in 1973 by NASA, with TV breadcast
capabilities to cover all of India.

Contacts were initiated with key Irdian perconnel ascociated with the
satellite project 1o determine status ;:nd’ requircronts.  De. B.S, Rao,
Dircctor* of the Llectronic Systens Division of the Indian Space Pesearch
Organization, has 1n.110;.t.cf” that the preblan has not been s’:;':'tt:lsfm::to:.'-i.'ly
golved and that he would welcene formaticn of @ task force of ccmnt 161
and engincers to investipele end recoond inmovetive colulions.

The evidenes at hand currently inlicates that

1o There is an unoolved preblon in cupplyive modest arourts of elec-
trical power o vrepote villases in louss dovel joh countrics for yadio,

ic"l(w sion, and other o cundeations errotatus,
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2, | Kerosene-driven, tharmo-electric and hot-air engine genevators
are potentially cepable of sa‘tisfying the J"'C(]\IJ.I‘PJDGIﬂ'G; although other
imethiods, such as inexpensive solar conversion, are not rmiled out, |

On this basis, an ad hoe cormittee of experts will be formed to sil

cand refine the evidence at hand, explore the feasibility of orpanizing &

more formal study of the problem and sczrching for imnovative solutions.

[N SO,

Use of Lavvieidad Techniquzs and Foteriale Tor osquito Control

Preliminary investigation by the committee's statf indicates that
many entorolopists feel that the time is ripe for a new look: at wrocquito
control in terms of innovative techniques that are not being cxplored by
agencies concerned with public health in Coeveloping C‘C-L.Hl'l'l"iCS. For exern-
ple, both recont ard eardier work indicatcs a potential use of garlic ox-
tract or algac extracts as_lcn:’vj ciées, carnivorous aqurtic plants as con-
sumers of larvac, sticky-coated ceeds Lo trap and drown larwvae, and other
methods of biologicsl control.

The advicory comitte, hvough itle staff, fonsed an ad hoe panel of

experts 1o counsel the comnlttee on the value of furthor endeavors in

.thiss ficld and recomnamd the most effcctive cowrse of action. The pencl
met on Telbwruary 8, 1972, and diccusoced & host of problems in the control
of insect-vector-roina discoues arl selected topics for further detailed
cstudy. At the nest wocting, popors peopraad by parelists will be discussed
and rcecveendations pode for cpecific projeets in mooouito control.

"2 Trehlena®

The erpenization ond publicaticn of a serios of volumes of cpeecific
tecloolo lonl pioblo of dnbercst to dov doping countrics would he very

useful o velhvble fyom emy points of vico:
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1. 1t would provide a serdics of compendia, in specific fields, of
real probiems of precticel concern to develeping nations vhich, as a source
or rescarch topics, could stimulate the interest and inwolverent of re-

searchers end graduate students, koth at heine and abrosd, in technical

2. Tt would scrve as a filter machanism for sercening the ever in-
creasing problems that are being brought to the attention of .the conmittee
and staff, and would provide a nceded data hase for the éo:mii‘t‘tée‘s activities.

3, It would provide a mechonicm for diffusion of technological infor-
maticn to the scientific cormmity and o the public.

b, 1t would serQo as one mechanism to cnable the 1'AS to Lecore a
catalyst in applying the tochnolopical abi].ii.‘ics of the United States to
problans of development.

5. PRy incorporcting solutions cnl the names of their developess in
subsequent  issues, it would dncreasc commmication wvithin he duvelonping
world, facilitale wider applicaticn of resulte, and discourerc duplication
of effort.

Iraitful ficlds to be covered and techniques for pathering cugeestions

have been considercd. The firel volwie in the sories will be "100 Problens

in Food Scicncs for Developing Countrics, !



Reports Corpleted undep AID/CSd-—?SBH during period April 1, 1971‘—.March 31, 1972

Surmary Minutes of Meetings of the Poard on Science and Techrology for
International lﬂvelop“'ent (Ccteber 21 - 22, 1871)

Report on The Central American Vorkshep on the Environment and Dcvemp’nent,
July 25 - 30, 197L. (staff swsrary) :

Conscrvacion del Medio Arhiente Fi sice v el Desaxrollo, proceedings of
Cthe Cen(¥ i Avirdcan Workshop on the B wirorrent and J)uvelopmen‘t,

July 25 -~ 30, 1971, publis hcr.. by TCATTI.

Surmary Rexport of Workslwp on The Role of Science and To chr‘olopy in
The Yeoronie Developmant of the Dzpocratic Fepublic of the Congo
during the 1970's, dune 7 - 1), 1971, (.,lmf sSUTY nry)

2(‘1‘\0:\ of & Vorkshop on Research Priorities and Problems in the Execution
of Rescarrch in CGhapa, January 18 - .2, 1971, (staff swmmary)

-

freeution of Recearch in C‘"l'ﬂu,

Po"c'w"“ll Miovitios cmr’ Jreblors in the

T oSG T A et TS R, proccadings o1 the Worksiop on
Research Pri ,,‘Ltw':, ond Problicms in the Frxecution of Rescarch in Chana,
Januery 12 - 1971, publiched by CELR.

(' W'ui tee on "m‘mn“ rnn»l F}'t(nmon

LE.L /f“‘

Solar tmo e in Doveloping Contries: Pepspoctives end Prospects,
Fepneh L8727,

NAS Advicsry Conmaitiec on w"]n"*u rical ITnnevation and lonitoring,
Propress 2oport to JS-00C Gove ""Y Eoard moating of Februavy 6, 1972,
rade availsble to AID for distribution to Fissions for their Jnfcn natwon.

Tas 1}( Order #3 (fpaentinag)

norie sulsritted

Tfl“}i_glﬁf!‘ 4 (CCﬂC“"‘)ld)
Report of ¢ COLCIINCTAS - HAS Pancl Study of Graduate Pducation and
Reccarch in Chomiciey dn (‘o]'ml,m, lcxb,w.u. iy 22 - 27, 1971,

Report of a COLCIINSTAC ~ IAS Pansl Stody of CGradnate dueation and
CFesearch dn Mathoenties dn Celorbia, Mool 16 - 20, 1971,



R(‘p()]"l.‘i Completed, (cont'd)

Task Orior #6 (Indonesia)

Sunrary Report of an Indonesia - U.S. Workshop on” Industrial end Technological ™
Research, January 25 - 30, 1971, (staff sumary)

Task Ordey #7

none sulmitted

AID/csd-1122, Task Order 12 (India)

Sumaary Report of Vorkshiop on "Water dn Man's Life in India," Septemser
13 - 17, 1871, (staff summary)



Régx:vrts in Prepavation on Activities held during period April 1, 13971
Mavch 31, 1972. |

ATD/csd~2084, Task Order #1

Sunriry Raport of the VWorkshop on the Contribution of Science and Technology
1o Developrent, Santiego, Chile, January 11 - 15, 1871, staff summary)®

Surmary Repart of a Regional Workshop on Water Recouwrces, Environment,
and National Develorment, Sinpepore, March 13 - 17, 1971, (staff sunary) ¥

An fnalytical Reviawy of NAS Sciencé Cooperation Programs with Developing
Countries '

Seientific end Technical Information for Developing Countrdes®
Involvement of U.S. Engineering Schools in Foreign Assistance Activities

Developrment of Rescarch Administrators and Technical Managers in Newly
Industrializing Countries

The Role of Multinational Corporations in Strengthening R, D'6-E in
Developing Countries '

Task Ordec #3 (Argentina)

Report of the Argentina - U.S. Panel on Scientific Information--sumrary
report of activitics during contract period. :

eport of Argentine - U.S. Study Group on Food Technology, July 12 - 17, 1971.

Tag). Order #5 (Colanbia)

Report of Colombia Graduate Study on Engineer‘ing and Applied Sciences,
Febraay 14 - 28, 1872, ‘

Tas): Order {7

Report of the Comittee on African Agricultural Research Capabilities

Task, Order 318

Surrry Report of Activities of the PAS Advisory Pancl to the Ministry
of Seicnes and Technolopy, Republic of Yorea, Janvary 10 - 21, 1972.%

—a

fReports conpleted and tranonitted since March 31, 1972,
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Reports in Preperation, (cont'd)

TasK urer Y
Report of the Joint NAS - ONRD Study Group on Denopraphic Training and

Research in Zaire, Janvary 24 - 28, 1872, (English®) (French version .
to follow) '

ATD/esca-1227, Tagk Order #3 (Brazil)

Recommendations for Imoroving Conputer Science Fducation in Brazil,
Vay 1972 Report of (IPq - NAS Joint Study Greup on Computer Scicnces.
Veeting held Decanber 10 - 15, 1871)

Science and Prazilien Develeopment: Report of the Fourth Vorkshop. on
Contributions of Science and Technolopy to Development, Washington, D.C.
November 1 - 5, 1971.%

lote: The above two reports are to serve as the semiannual report cn status
of study group activities in Drazil for the period July - Dzcanber, 1971.

"Reports completed ond transmitted since Morch 31, 1972. i
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BCARD ON ECTTHCE AND ']TJC!?NOLCGY FOX TNTERNATIONAL DEVELOPMENT

Chatrian, "or'er' Revelle, H arvard University®

C. frmold Anderson ' _Poy L. lLovvorn

University cf Chicago U.S. .Departiznt of Agri culture
Ivan L. Ponnett John J, FeXelvey

New Yori University Medical Center The Fockefeller Tourdation
Carl Dicrassi, Joseph B, Platt

Stanford University Hearvey liudd Collego

D. lavk Hepsted HLF, Robinosn

Harverd University School of Purdue Ur):iv_e:r-sity

Public Jlealth ,
Stefan 11 Robnek
Barbara Vard Jackoon Colunb:ia University

COlUT’JD_‘cx Uni. ver sity ‘
' H. Burr Steinbach S
William AN, Krebs _ , Viocds Hole Cecanopraphic Institution
Arthur V. Little, Inc. '

Carrvll L. Vilson

Robert M. ¥reidler fassachusetts Institute of Techiology
Alfred P Sloan Foundation

Membere cn-cfficlo:

Harrison Browm Bruce S, 0ld
Foreipn Secreotery, NAS Arthur D, Little, Inc,

Taomas T Malone
Univercity of Connecticut

“Replaced by Carl Djerassi, March 1972,

BILATFPAL PROCRANS

Lotin Arorica

.

1"f‘u Parel on Secientific Inf or*mhon in Argentina

Chairman, Melvin 8. Day, Rationzl Acronautics ard Space Adninistration

Vern M. Pinges Fred A Tate
Vayne Htate Medical Libvary Chaenical Akotracts Scavice

Note: ALY panel uorbora? af Dildationn h'»tcr] are those current at
Lime of penel peoting o workshe
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NAS Tanel on Food Technolopy in Argenting

Chairman, C.0. Chichester, University of Rhode Island

Martin V. Miller Rarold E, Calbert

~Univercity of California, Davis University of Wisconsin -

George 1. Pigott
Univeraity of Washington

NAS Panel. for IV Brazil-U.S. Workshop
ON SCAcnee ard Leohnolofy in beveloront

Chatrman, Harrison Brown, Toreign Secrctary, NAS

Ceorpe B wliarello Robert N, Yereidler

Universi 3 of Illincis Alfred P. Sloan Foundation
Carl Meras Roy L. lovvorn -~

Staenford L,xlvcrs?.ty : U.S. Departiont of Agrnculhme
Bruce Cilohrist Bruce S, 01d

Information: Processing Societies Foreign Sceretary, VAL

Richard C. Jorden
University of Minnesota

NAS Penel on Cradvate ouchmrr and Feseerch in Chenis Lry in Brazil

" Chairman, Corl Djerassi, Stanford Univers JLy

John D. Baldecchwieler Willizm S. Johnson
Executive Office of Science & Technolepy Stanford University

Rusecll A, Fonham Robert . Kreidler

Indiana University Alfred P, Slozn Foundation

Michel Loudart Aron Xuppormann

Stanford University California Institute cf Technology
Harry B, Gray Jarres A, Moorchall

California Institute of Techml( Ty Northuesteen University

George &, Hammond B Charles G. Overberper

" o~ . N » v ” .
Califormiia Institute of Tarhnology University of I.lc,h] faa


http:Tc!cih.nr

NAS ‘Pemel for Joint

u'iv Cry om' on Co“-“»:tor' Seierces in Prazil’

( 'haz :m an, }'m Ty

Eﬂr*ry Boe] m
Rand Corporetio

ruce Glichriot

Aserican fedcration of DaLa

D. hue;}:o o Unn.vo.:c's:u'ty of Calmfomia

n

Procesaing Societies

‘MicHel A. Melkanoff

Un.wor ity of (,allfor*ma

NAS Parcl for Central fmerdicen Work hcp

on Levalotrment and the Environment

Chau'man, de wd Ackerinan, Carnegie Institution of \'!as]'xington'

I~1r3r'm son Prown

'I'bi*m.g Sac:retary, NAS

Amnie P, Carter

larvard L“oncmuc Recearch Project

lx'or-'l:on Cinshurg

University of Chicago

NAS Pdnrﬂ for SLU'!V of G

Cruz A. Matos
Envirenmental Quality Board
Comnoriwealth of Puerto Rico

Howard . 2. Shirley .
Battelle Mamorial Institute

Frank Vadsworth
U.S. Department of Agriculture

wWduete Edocation ard Pescerch

i Maglnserang an Colomoia

“Chairiman, Villiam L. Tveritt, Univcrsi'i:y of T1linois

Pariel Coordiriator,

Richiard L. Andc,mon

Symecuse Univer

Carden A, Cobor
’Lmvcmuv 01’

Wietor V. (nlds
Purdue Universi

Hish D, Cuihrie

Si Ly

1y
lf‘COll Jn

clmu'_d‘t
ty

vB}\cx.‘ll 0il Conpany

Aidse A Co Inrorcoll

Indversily of

alitornis

James B. Qu: m,

Dartrouth College

Earl M. Irving
U.5. Ceolegical Survey, Bogota

James I, Lawver
University of Minnesota

Cerald L, Park
Michigan State Univc-rsity

Ulm ch Petersen
Harvard Univercity
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Africa

L

FAS Panel for Study C“me on 'fh culturea

Renearch and ann sien in Chana

Chaam., 1, Donaldd W,

Robert M. L:ag'en
Unl\'cvSlL/ of CJll.LO.L"nlt.., Davls

Ceorge Hyatt, Jr. N
North Carolina State University

Parton, Cc>‘r.j-nc]_1 University

J olm W. Spaven

“University of Vermont

O Leanard T, Miller
" Rockefelie- -Universit v of J xidan

NAS Penal for Vierksh Op on L.mcnc‘c end Techrolony

in e Toormame Tavelomiant o

“the Convo in the U's

Chatrman, Carl Djerass

Harrdson Drovin
Foreign Scorotary, RAS

James Carcer
Vanderbilt Univercity

Paul Dybezak
Tuskegee Institu.e

Carl X. Eicher
Michigan State University

John J. MzKelvey, Jr.
Rockefeller Foundation

Stanford Uwiversi ty

J. David Lockard
University of Maryland

Prnst R. Pariceonr
Massachusetts Tnstitute of Technology

Willizm 4. Rideout, Jr.
Flowida State Univeesity

‘Robevrt Vest:

Tuf s University

HAS Panel for Study Group on Demopraphy in Zaire

Chairman, Ansley J. Coale, lmnc ton University

John C. Caldwell
Mustralien National University

Etienne Van de Walle
Princcton University


http:lnven-.ty
http:Urili.wV

HAS Panel for "Water in Man's Life in India" Workshop

Chm'.z nan, Rﬁgcr ’ic.volle, Harverd Univercity

Vartin Alexander
Cornell Univercity

John C. Gayer

Johns Hopkins University

Paul H. Jones

U.S, Geolozical Survey

Thomas Madlock, Jr.
U.8. Geological Suvvey

Perry L., MoCaxty
Stanford Univarsity

David Pinentel
Cornell. University

Donald W. Pritchard
Johns Hopkins University

CGerard A. Rohlich
University of Wisconsin

~Robert L. Smith

University of Kansas

Harold A. Thoiras
Harvard University

Nathaniel Wollran
University of New I"exlco

NAS Advicory Panel to Lhe ¥orean Ministry of Science ard Technology

Chairman, Roser Revelle, Harvard University

Bubert Eeffner
Stanford University

NAS Panel for

‘"hutl*f‘adt f\

Franklin A. long’
Corncell University

I‘( L oxwl \'Or xohop

on Vater Pescurces,

R u;‘f.‘*dn Ticvelopment

¢

Chairvman, Cerard A. Pohlich, University of Texas

Dennld W, Bood

University of Alaska

Gene B. Lilens
Cornell Univorsity

ryrond C, lochn
Cornetl University

Porald J. G'Connor
emhatton Collepe

Daniel AL Olam

University of Iorth Carolina

J.X. Rice
NUZ Corporation

Cordon G. Roback
U.b. Environsonial Protection Agency

Gilbert F. White
Univercity of Colarado

C( \D‘rﬁ rr l'" }"" “}(»»)I\.t G

U.S. Ceolopical Survey



"I‘CIAL STUDIES AR ADVICORY P/ELS

Ad Hon Advisory Panel con Seientific and
Techrioal Information for Leveleping Countrie

Chatrman, Jchn C. Green, John Green Assceiates
Scott Adans T John W. Murdoek

Speeial Ascistant for UWIISIST, OFS, HAS Rattelle Meporial Institute

Melvin Dav Jares Palmer
TNaticnal Sclence Foundation Union Collepe

Orris C., Leprfindahl Dorothy Perker (retired)
Resources for the Tuture . Jockefeller Foundation

Duvid Fayen F. Joachim VWeyl
Wisconsin State University Bunter College

. Foster Mohrhandt

Council on Library Resowces, Ine.

£d Hoe Advisory Panel on Utilization of Solar Imerpy
in Davelopine Cowilrics

Chairman, Vanfred-Altman, University of Perme sylvania

Ferrington Danicls ‘ Georpe 0. LOL
Univers ity of Wisconsin Colorado State University

R.L. Datta Roper M., Morse

Central Scit € Marine Chemical Cermpnonealth Scientific and
Rescarch Institute (India) Tridustrial Pescarch Orpanization

- (Australia)
John A, Duffie :

University of Wisconsin A. Fourouni
. ‘ Orpanization Niperienne de
Peter I, Claser D'incrpie Solaive (Higoer)
I3 ,.

Arthae D, Little, Inc.

Harry 7. Tabor
William B. Nillig Hebrew Univeraity (Isracl)
Ceneral Nlectric Company

Geralid T, Vo
Williem B, Xlain Lincoln Collepe (Hew Zealand)
Smithsenion Institution )
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‘Ad l"’: Advisory Panel on “"xv(» Dx-w‘]mrc“f
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of Rewcaych Scming ot

17 Meely fnoasd

= A, Joehnical 1""‘1'161“

Glaios Cowitries

Ciratrman, K. Megaraja Rao, The Jord Fourdation

Lavrence W, Bass (retired)
“Arthur D, it U..f,, Inc.

James P, Blackledrse
Denver Resemch Institute

Donald V. Collier
Borg-viarner: Corpomition

Frank Croxton
Battelle Nawmrial Institute

C.H. Tishur
Southern Utilization Research Lab

erkert 0. T'leischer
U.5. I\ partrent of Apriculture

Lawton Horliman
mﬁ ional Sciernce Youndation

Ceorgre R. Horbort
Res .Cu]“Ch Triangle Institute

John Hoffma
Motional Bul"‘au of Standards

Card. Rampacel:
U.S. Burcau of lMines

'] Allen HTcy .
Chevion 0il Field Research Company

D:uual David Reman
Georpe \ Jashington University

Gecrpe C. Royer
e can Cyanamid Company

Ferpit Williemson
Vanderbilt University

el C’ reomtions

‘:11 J» f‘ '.f"‘

an 1‘;@?

m Stre nw !

‘,.I‘)':‘ TNEePIne

Chatirnan, Charles Denniscn, Inimm’wcm] Finerals and Fetals Corporation

Jack N. DIeolnean
University of Horth Carolina

Ray H. Boundy (retired)
Dow Chemtical Company

Honrd C. Dusienies
International Telephone and
Teleprapn Conpany

Thomas Carney
G.D, Seazde and Company

Paul T'. Chenex
Cencral Volors Corporation

Theedore Caieer
Nationad Plonndne Accnsiation

Chavles B, (ive
Delmonte Corporation

Hurbeldt V. Leverenz
RCA Corjoration

Frederiel €. Lindvall
Decre and Corpony

Glenn AL Nesty
Iriternaticnal Paper Products

Stefan Pehocok
Colurbia University

Lewin He Sarpott
Vevaks, Sharp and Doline Rbscarch Labs

Wicklvia Shinner
rvard University



- 60 -

Comnittec on Afrdican Arricultural Research Capabilities

(Y

viictirar, John J. Molelvey, Jr., Pockefeller Foundation:

LR, Albreoht: R.K, Gardinenr

Inteymaticnal Institute of W.H. Eccnomice Conmission for Africa
Tropical Agriculture -
W.D. Hopper
G.I. Deck Internation:l Development Research
Yansas State University Center (Cannda)

AH. Punting ¢.L. Jolinzon
University of Reading £ Michigen State University
G.C. Canus F.D. Maurer ‘
Office de la Recherche Scientifique Texas A & M Universitly
Outre-lier .
1. Odhianho
R.W, Cumdngs Naticnal University of Nairobi (KC]A‘/:,.)
H.S. State Lnnvoluu : -
: V.A. Oycenuogn
Vatthew Dang ' Univercity of Ihadan (Wigerdia)
Atradu Bello University
G.R. Sprajue
R.F.E, Devied , U.S. Departuent of Apriculture
FAO, Ronz, Italy '
Fontagua Yodehaom
J.C. de thide ' Orpanization of Leonomic Cooneration
International Pank for Reconstruction card Doevelopmant
and Developaent ' '

Ad Tloo fdvicory Panal on_the Rol

Techiicar fu

Chairmm, 1L.E. Hoclscher, University of Dittshwuyph

Mevrton R. Parysy Luzius P Cresgs
University of U Lsconain Alfred P. Sloan Toundation
Williom Bollay Jelm S, Moelloun

private consultant Universily of Fansas
Georye Pourlisrello Pevaoy A, Picire

University of Illineis Howord Unidverzity


http:It'AYi.ly
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Ad Hoc Advicorv Pancl on Innovative Po1'm1"' 219 in j~ sxnensive Reoling
Syotene Tor oveiopine Countd

Chatrman, Albert G H. Dietz, Massaclmsetts Institute of Technolegy

"C.E. Bushnell, Jr. JV.S. delGraft Jolmso

Armstrong Cork Connany University of Chana (Africa)

Themas Callasway ~ FPobert €. Lindner

U..:. I~. partment of housing and | [H.H. Robertcon Corpany
Urbon Doveloprent .

Pruce VoCaoartney
Eric Carlson _ Peace Corps--ACTTION
United lations
Dinasgh Mohon : :
J.P.R, Taleoner Central Puilding Resecaurch Institute (India)
Washington University :
Trayon Onaett

Richurd L. Frickles Koppers Corpany, Inc.
Johne-ifmville beccarch and
Ingincering Cendter ‘ frnold Rocoarberg

W.R. Grace end Carpany
AlLert Conzalv-Condolfl
United Hations Henrd Scioville-Sarpo
Inter—frerdcon Dovelopnent Bank

P]'lll'lp [ubor .
Orgonization of Arerican States Valdiom R Tyler
Aluninwa Conpany of Anerica

Leovicery Cormittee on Teghnolory Timosation and Vonitoring

Chairman. Ceorpge Pugliarello, University of T1iinois

Ernst R. Tardeer Stoniglaw Ulam
Fassaclinsests Inutitute of Techrolopy University of Colorado

Charles £, Posen
Stanford Descarch Institute


http:CC))t:.di
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Advir =1 Panel en Utilization of Yomeoonont in Developine Countries

Chatrman, Jawes Romualdi, Carnegle-Mellon University

Condon W, Dicw Pelayo Llarens

Carleton University (Cuntenala)

Tharmas L. Colvin * John L. Pinto

Celvin Vorulacturing Corporation l-.'dval...)hip Enginecring Center
Fartin &, lorne ’ ' V. Forley Sutherland
Fiberstee! Coompany (New Zealand)

Smith Kenr cipool
Applicd Sc .unutwc‘ Resezrch
Corporation of Trailand

Adviceory Panel on Mosouito Cr ontrol Tnr m"t]rno Suitable
for Develoy i ns Cowvirics

Chairman, Dovid Pinentel, Cornell University

Ernest C. Doy Morheall laird

University of Mavyland y Vamrial University of Newfoundland
John Brdge o Eldon 1. Recves

Ohio State University Univercity of California

Hareld (‘} sy Claude 1. Sclemidt

U.5. Beportzent of Aericulture U.S. Nopavtnent of Apriculture

Georve R, Craig
University of lotre Dane
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