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.Lnrroduct:.Cm 

DuLhgn Apr l 1 1971, t1axugh Narch 32, 1972, the Po-ard on Sci Ce 

and Tech] loEy for International Development of the National Academy of 

Sciences (BOSTID, 1iAS) has corrtinuea its bilateral werhshons and oint 

study gro,,ps in col.joration with counterxpart institu-i;ions in L'tiji 

America, Africa, and As4a. Departing from its usual bilateral fo,. 

it also tdertook mu!tilaterxal., or regional, workshops, one in Central 

Aerica mid one :;n Southeast Asia, on the interaction of economic devel­

opmeiiL and environmental protection, with particular emphasis in the 

Asian wvxrmshop on water. The co,.irn them:e indicates the developing 

,countries' growi-ng concern for envirorvental problems and their rc.cogi­

tion of the need for regional cooperation. 

BOSTJD also continued work on special advi-,sory studies requested by 

the U.S. Agency for International Deve].opment (USAID) rand started a new 

study, BOSTID's special studies have. gro..n in number and scope to "t]he 

point that in the, past t.o years the activities approached the volume of 

its bi.atctral prograams abroad. 'The wrkini titles of thcse studies show 

their di'erJsity: 

-S c.enti"fic and Technical 53nfcrmatio i for Developing Countriecs 

Roln Fngineerci-g, sThe of U S. Sckhool s in Technical Assist e 
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- Utilization of Solar Ene: gy in Developing Countries 

- Development of Research Administrators and Technical Managers 
in Newly Industrializing Countries 

- Role of 1.ltinational Corporations in Strengthening R, D. E 

in Developing Countries 

- Appropriate Technologies for Develop.n'g Countries 

- The. Need for, Feasibility and l-inctions of an International 
Industrialization Instit-ute (preliminary esthnate) 

Several of these studies have been undertaken in coilaboration wit, 

the 	National Academy of Engineering, who e Foreign Secretary, Dr. -Bruce 

Old, 	 is chairing the last two. 

In addition to these studies, addressed to particular problems fbr 

which AID has sought NAS assistance, BOSTID has also launched a wider­

ranging study of "The Role of Science and Technology in Internationa.l 

Development." Th:s study wi]l attempt to,derive geiera]l principles and 

broad policy conclusions on the development effort in this decade and 

beyond, based on a careful examination of successes ard failures in Pony 

of scientific and technological application to developmental prob­cases 

lems around the world. This effor-t started in early 1971 and took fonm 

at a meeting at Woods Hole in August, 1971, attended by participants from 

the 	United States, Eurbpe, several developing countries, and inyternati.onal 

development organizations.' A first set of 15 case studies has.been com-

I mlssioned for completion this fAll, when a second gathering is expected to 

take 	place. 'The final report, which is likely to consist of a synthesis 

and reco.nelndations followed by a selection of the case stulies, should 

be completed by iid--1973. 

The Adv:so:y Comittec on Techno-:Logical Irnov .ion and I46nitoring is 

taking Aothezr new, expeurimantal approach One key question in the socio­



economic developmentt ;fmny ountries is whether there are new technolog­

ical, resources that will acc -iate development, but developing comtries 

are frequently unable to assess all the possibilities which involve the 

entire spectrum of technologies--the widely knowm high technologies and, 

in many ways more important, the low and middle technologies that arc 

likely to have more impact on a coutry' s develo.mrent. 

-The Coramittee will attempt to generate information on and assess, the 

validity of irnovative applications of known tecainlogies and new techno.­

logical advances to jidiate problhms of developing countries and1 to 

identify areas of research where concerted effort can shorten the usual 

time requixed for scientific advances to progress from the laboratory to 

application in the field. 

Finally, BOSTID is engaged in an aiaysis of its experience over the 

past 10 years in programs in science and technology and development. A 

study now being completed will synthesize its experiences and draw some 

generaliza.,tions about the conditions ard techniques that optimize its 

efforts in the development field. 

The Boarld on Science and Technology for International Development 

was chaired by D-. Roger Revelle until March, 1972. Then, Dr. Carl 

Djerassi was appointed to succeed him as Chairmon. In line with the re­

structur-ing of the National Research Council, and concurrcnt withi this 

appointment, the decision a to reorganize BOSTID. Because bothwas ade 

overseas workshops and advisory stuJies have evolved from general consid­

erations of policies for stience in devc].opment to increasingly detailcd 

sectoral policy, questions, it was deemed essent.a] "that eXperts in specific 

sectors Ix, available to help in planvng, e:.:ccutJiAg , m evalk. .)g profgfn.S. 



rThus, it was decided that small problem-orier'ted panels, with additional 

members selected on an ad hoc basis, will be BOSTID's working ain; and 

most members of the. Board itself will be subp:anel chaipersons. The full 

Board will meet probably once or twice a year to consider overall program 

direction and policy matters; the panels will 'meet as necessary to consider 

specific projects and programs. 

The following roport briefly stuirrrizes all activi-ties performed 

under contract AID/csd-2584 nd attaded task .orders for the l-yeaa period 

ending 1'7ach 31, 1972, as well as the remaining task orders still in 

effect under the. foxmer contracta AID/csd-1122. 

Reports describing completed individual programs were either for­

warded to appropriate AID offices or missions, or are currently in the 

final stages of ereparation. A list of reports completed and in prepara­

tion is appended. Also attached are lists of NAS participants for each 

committee or panel.. 

The follwing task orders were issued, continued, or extended during 

this reporting period: 

Task Order No. I provides for bilateral workshops ,and study groups with 

developing countries and for creation of advisory panels and spccial studies 

dealilg with science and technology related to specific problmns of devel­

o]nenYt. (Effective dates: April 1, 1970 -. ]Icceanber 31, 1972) 

Task Ordcn, No. 3 provides for the continuation of the Cooperative Science 

Progmm with "theArgentine Council for Scientific and Technical Research. 

(iffective dates: August 15, 1970 - June 30, 1972) 



Task Order No. 5 provides for the continuation of the NAS-COLCHIF CTAS 

Coop rative Science Progrzn with Colo bia, involving study-group assess­

menrts of the potential for graduate education and research in Colombian 

universities. (Effective dates: Novcjiber J.5, 1970 - December 31, 1972) 

Task Order No. F)provided for a workshoo with the Indonetsian Institute of 

Science on the topic of industrial research as it relates to Indones.i.an 

economic dcvc~olpnent; the workshop took place in Dja3,arta, January 18­

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

Task Order No. 7 provides for the continuation of a study concerned with
 

the assessient and evaluation of African Agricu"tural Rcsearch Capabili­

ties. (Effective dates: February 10, 1971 - February 9, 1.973) 

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

January, .972, to advi.e the Korean M.Jinistry of Science and Technology 

on its lonig-range plans for policy and propgam development. (Effect.ve 

dates: January 2, 1972 - lMarch 2, 1972) 

Task Order No. 9 provides for a joint stuay group on Demographic Training 

and Research in Zaire. (Effective datcs: January 15 - Decenber 31, 1972) 

Tle ]razil. and India science cooperation programs were continued 

under. task ord]ers to contract AID/csd-1122, the Board's former contract 

with AID, as follows: 

Task Order No. 3 provides for a joint, workshop with the National I"esecI 

Council of Lraz.il (C-IPq) on sciencc and technology in d(xcvelopment and the 

continluation of joint study gnoup:;. (Efftc-cive dates: Ycbruay 1, J.968 -

Septcmber 30, .072) 

http:Effect.ve
http:Indones.i.an
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Task Order Io. 12 prdvided for collaborative workshops with the Indian 

National Science Academy. (Effective dates: January 23, 1970 - March 31, 

1972). 



BILATERAL PROGPAI'S
 

L4TII 2-iPLCA 

Argentin 

As part of the continuirg U.S. - Argentine Cooperative Science Io­

gram, a Task Or-der was issued, effective August 15, 1970, -to support im­

planentation of recorrmandations adopted by the joint v.orkshop of -the NAS 

and the Consejo Nacional do Investigaciones Cientificas y Tecnicas (CONICFfT) 

on Science and Technology in.Economic Dv'welop.-,ent (Her del Plata, Argen­

tina, July, 1969.) 

Panels were .formed to look into problemis and opportunities in scien­

tific infor;uation, groundwater hydrology, and food technoloy; and a series 

of projects and advisory issions were proposed. 

This Task Oder is jin the process of being exrtended to Dacurner 31, 

1972, to allow for the continuation of these activities. Accomplish­

ments during the contractual period have been the following: 

Science f ti-n", 

The Argentinc Telex Newvrk. Tie first Telex in -the Argentine Telex 

Netv¢ork was installed April 30, .971, at CONIC]T; six of "ieeight national 

Argentine uiversities were linked to the Network during the peaJiod June -

October, 1971. (Time lags were due to delays in cqu:ilpmcnt availability 

and instJ.lation by l'presa Nional de Telccomunicaciones). 

After 3-iss Monica All;and, Tclex *Nctwork ]"vgcr, completed her , 

trainixr program in -the United Sta:-es and Canada in Fbruar-y, 1971, she 

developed an operations v-mua. (in Sp:nish), adrrninrative procedures, 

and pro-Loc) for the benefit of Tol cx w,-i-,'s at thc,nation:il unvrsitcs 

-7­



John Crerar TTbrary began providing photocopy/micrcoPY services to 

As the Network reached full operation, it be­
the Net-.,ork in 1'hy, 19.71. 

came evidcnt that these resou-ces were not sufficient to meet the needs 

agrecument with the National Agricultural Library,of the Arentines.. An 

in March, 1972, and negotiationsBeltsville, MDaryland, was entered into 

'lieNetwork also has Eccess 
currentl.y under way with other libraries.are 

to the re,.ources of the N1ational Science Library of Canada, in OttawE. 

on the Network at a number of regional'TeArgentines have reported 

meetings in Latin America. Organizations in Brazil, Colombia, Mexic¢, aiid 

Uruguay indicated an ixiterest in cooperating. 

The C'omputer-Eased Information Service. As- originally envisageCt, 

the pro-ject called for (1) a 1-year internship program at Chemical Abstracts 

Seivice (CAS), Columbus, Ohic, for the Argentine, manager of the proposed 

to help initiate the ser-vice in Argentina;scxvicc; (2) a U.S. consultant 

of near- anm. long-term funding -to establishand (3) conitment by CONICET 

the service. 

In July, 1971., BOSTID and CONICET mutually agreed to a shorter, more 

at the Coputer Search Center at Illinois In­intensive training program 


stitute of Tcchnology Research Institute (IITP C), Chicago, as a suitable
 

alternative to the CAS program. Dccisions by CONICET on long-term fund­

:mg of the sevi,.ce and selection of a trainee, anticirpa.ted during July -

October, 1.971.,. were not forthcoming. Discussic.,- on the pojct between 

NAS, the I'TPl[ representatiJvcs, and the Argentines tentatively scheduled 

for Bu Ars 1971, were cancelled because of the lackAires :nri.d-1..'ovcmber, 


of a specific .genda from t] e Argentines and other scheduling problems.
 

Finellly, in M-y, 1972, duri di.cu..s.n iiI Washington with Sr. Ricard:
 

http:sevi,.ce
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Geitz, we were informed of CONTCLUrI s decision t]at for finansial and or­

a effort in the establishment of a oomputer­galization.al reasons, major 

was feasible at that time. COIcErbased chemical-information service not 

therefore,, that the best alternative str-'tcgy for con­and BOSTID agreed, 

tinuing joint activities in science informiution would be to expand and 

next 6 mionths by (1) supportingstrengihen the Telex Network during the 

existing, and establishing new, links bet,,en U.S. libraries and the 

Net ork; (2) acquiring necessary bibliographic tools; and (3)
Argentine 

case study for
undertajkig a joint avaluation of tl*e Netork, to provide a 

other g-roups contemplating similr]. activities. 

Food Technology 

met with eleven ArgentineA four-mieA.cr TIAS Paiel on Food'.Technology 

- 1971, in Buenos Aires to
panelists desJ_gnated by CONICET July 12 17, 

concentrates,review foUr concernis--manpwer training, vegetablc-protc i n 

fish processing for humAn consump-:ion, and dehydration of agricultural 

products. The di_;cussions .led -to rccorr-cndations that emiphasized needs 

studies of proteJin in Argentina; forfor better integration of various 


sh-iring pilot-plant facilities; md, mst urgently, for active industrial
 

prograris. Recor!mnd.ations for i.tiplemnn­invo.veinnt 	in acadellic rcccaf:,eh 

addressed principally to Argentine airLhorities; however, oppor­
tation were 

resezrch with U.S. univcrsities were identified.tunities for col.llxrativc 

Polivia 

In rasponse -to an inquiry in Novc.nber, 1971, from the PresiOent of
 

the }3olivieat.4onalAcademy of, Sc.. c,, conccrning possibilities for
 

thentpr..alBolivian " of tf in a z
hecathW 1YCS Mr 
a 	 .... .;af- CIn-*lla Palz "lljoint progrnirs with "the NIAS, 

http:four-mieA.cr
http:galization.al
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~arch, 1°-2, for discussions with USAID/Ia Paz and officials of the Bali­

vian Academy. Of particular interest to the Bolivian Academy is a systems 

stIdy of the ecolo~y of Lake Titicaca, a freshiater lake located at an 

The lake plays a large rcle in the av,erage 	altitude ,of 3,800 meters. 

oI :he indigenous population of the Peruvian-P3liviaL altiplano.
economy 

to the Bolivian Academy ire studies of natural
Other activities of interest 

developmentand ,pv :ar training, both in relation -to national 

interest in possible joint 

resources 


prioritrios. Bolivima authorities have shom a 


work(shop and will make their reconnmendations to thle ,AS later in 1972.
 

L azi! 

The najcr activity during -this reporting period was the Fourth Brazil ­

on Science and Technology in Development jointly sponsoredU.S. 	 Workshop 

de Pesquisas (CN q) ay the MIS, in Washington,by 'the Consetho ,acicil 

Novamb'er 1 - 5) 1971. Objectives of the wor],shop were (a) to review joint 

study-group activities in agriculturxl research, agricultural ccono ics, 

computer -,cience, industrial research, and geosciences; (b) -to revie', the 

its inception noperation3 of the Brazil 	- U.S. Chemistry P-ogra sj]nce 

1.969 amd discuss p)-ogram 	 plans for 1972 - 1974 ; and (c) to discuss future 

in 	 and technic;il of mutualactivities of the .!AS and CTPcq scientific 	 areas 

concern. 

Ten Brazilim scientists and engineers came -to the United State3 to
 

participte in the wockshop with eight U.S. countei-parts. Another, ten
 

persons from the U.S. scicritific and technical cczxmun:L,,'dnJy assaisted in par­

one or Imze of the vCColop sesions.ticular disciplinary areas duriicr 


A sulr-ivry of ihe m-jmr serLions and oi study--}gioup activities follows:
 



Chcmistrwv. The operational activities of the chemistry program were 

reviewed in detail with the objective of7 solving poblms related to the 

need for rapid rimportation of equip-ment and chemicals, and other adminis­

trative matters. A decision was reached not to expand the 'bcmridstry pro­

gram by ircluding additional Brazilian umivesities at this time; however, 

the field of catalysis research is to ), added. The chariisity program 

will continue at ].cast through 1974. Although this program resulted from 

a study group under the general cooperative prern, AID financing of 

NAS partic:ipation is now accomplished twough a host-country contract, 

Supplementiay fundiung has been provided from both public and private 

sources. 

Africulturmal Research. Because the agricultural sector has been 

given highest priority in the Bazilian Development Plan, the CN,,Pq is 

allocating more resources -co agricultural research. In the IiS-C<Pq pc 
gram for 1972, studies of Brazilim agricultural education, agrJ.cu].tural 

research, and research activities in the cerrado (savanna) ar_ eas ae 

re.cn,,me.nd for consideration by the Joint Study Group for Agricultmral 

,Reseamch. 

AriculturAcno,, icS. 'he joint study group has completcd an<. sent 

to the CqPq for its review a proposed prograo m for strengthcning agiPj.cul­

tural-economics research n staite and federal agicultural stations. If 

accepted by the C1Pcq and the 1.inistry of Ag-icultur'c, the progrom would 

include cooperative activiti Cs between agricultural economists from U.S. 

and R3az-ilJarm univors.ties si!'IIa' to 0)he work of the chemistry plrogram 

steeri ng cormil:tee. 

http:re.cn,,me.nd
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Industrial Research. The new Brazilian DevelobFent Plan emphasizes 

iron and steel production. Accordingly, the Joint Industrial Research 

Study Group is to assess facilities, )aampcwer; and education-training 

progrwams in the areas of rfractories, continuous cascing tochniques, 

and "thebasic-xygen-furna_e (BOF) stee1wn-J(ing method. 

Comptter.Sciences. The goal of th 2 Joint Computer-Science Study 

Giroup is to re.cmzcnd to CNPq a plan for developing computer-science 

education, particularIy at the graduate level, that is suited to indus­

trial and university needs in Brazil. At the Fourth Workshop in Novcaberb 

1971, an interim report was presented. One month later (December, 1971), 

the joint study g-roup met in Brazil to advance another step toward their 

goal. Visits were made to com.puter facilities and training centers in Rio 

de Janeiro, Sao Paulo, Delo Horizonte, and Brasilia, Specific recomunenda­

•tions have yw been formulated which, if approved, would strengthen computer 

education in the universities and link computer users in universities and 

industries. It expected once moreif.; that the joint study group will meet 

in Brazil in August, 1972, in conjunction with the Rio Symposiumn on Compu­

.ter Iducation for Developing Cowitries, organized by the International 

Federation of Infomation Processing Sobieties and the Brazilian Infora-. 

tion PrOcessing Society. At the 1972 mrreting, jmanpower data and other 

info oition wil.be available to peri-,t the study group to mAce a defini­

tive -:orc t to the CNfPq. 

Ee thScieces, Some Brazilian univers'.ties have beguni new postgrad­

uate programs in the uirth .:.eiences, directed mainly at problcrms of field 

geoogy rather thin .Ju of resourcesmore_:0,ccV mental ineral of P-razil 

(Icoi.hysical aid gcochi nicail questions);), To strengthen indigenous cap-bil­
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ities ,for "the analysis of geoscience problems, additional. postgraduate 

programs are needed, paxticularly teaching-research activitics in geo­

che.mistr,, gcophys.cs, and rmthcmiatics applied to geology. It is the 

objective of the Joint Earth Sciences Study Group "todevelop plans and
 

specific :-ecaomendations for such por-iis. 
'he ..wok,;hop received axl
 

approved a progress rel-ort 
for the study group dealing with these imoor­

tant scientific.and educational proLlen)s.
 

Continuing Cci'ttce, Recognizing the :import nce of regu.ar, j in't
 

consul:ations in the diverse fields. in 
 i-hichi CNIPq and EAS arecooperatig,
 

the workshop called for establisnent of a joint continuing cormnittea
 

which v7ould 
meet at ap roximatcly 5-mo.rnth iintr,\vals to attend to the
 

operational and adinistratIve coordination of prograLTs.
 

Centiral AmeL.ica 

A Central Am.erican W'Iorkshop on the Environment and Development, jointly 

sponsored by "the IIAS and the Centrall A!erican Rcsearch Instituite for 

Indus ry (ICAITI), was held in Ani:-igua Guatemala July 25 - 30, 1.971. 

Goals of the worksh]-;p wcre to stifmulate an a'encss mong lcadcirs in 

Cential /r,.rica of enx] ormienl, factoro, in economic develoTpmen.t ar] to 

lay the g--urdwrJ: for, conccr-ted heactions withi.n estabiish d frm e­

work of the CentL-kal Imer,.con Caimon Mark.-et (CACP) coruntries (Costa Rica, 

El Salvador, Guatemala, Iroruras, and N.c.rocua), .e princJpal focus 

of ile wcrkshop was uIxon "the indust:ial, agricu.tuval , and service.-Jndus­

try sectors. Pape.s on the hunan env.rroiuent (population pr-,,-re ) 

in plamniig at the regionA-i l.evc ., nd on consequen!qoo to educa Lion of 

envi: rorx:enta! ]hyob[[ix, ;,.y ,';].r 3(;fd, ofs . ­ d~lucu 'Tirtc the ,ig(Peei 

http:gcophys.cs


technical presentations wele prepared by Central 1erican organizations 

su6h as ICAII, the General Secretariat for the Treaty on Economi.c Irte­

tration (SIECA), the Interrnerican Institute of Agricwtural Sciences 

(MICA), the Cent-ial American Bank for Econodc Integr tion (CABEI)5 and 

thL universities. Participants caine from each of the five Central Amer­

ican republics, as well as Mexico, Pana ma, the United States, and Vene­

zuela. The workshop included a seminar on environment. and economic de­

velopment by representatives of the planning offices from -the Central 

tirerican countries. 

Major conclusions and recomnendataons dealt watl (a) tne etiects 

of rapid population growth and migr-ation and the need for demographic 

studies, (b) the dearth of statistical data on huan and natural resour'_' 

and the need for more comparable statistical data among the Coimon Market 

countries, (c) the need for uniform incXustriJ._ standards -to promote ]evel­

opi,ent and rminimize enviror-nental degradation, (d) the urgent need to 

integrate comnn service functions by such means as international hydro­

electric devclo~rnnt and interconnecticn of national power grids, (ce) "the 

.need for, overall regional development of acricult-ure with wniform stan­

dards to conserve the environment, (f) the need to incorporate environmental 

concerns into the national planning processes in each country, (g) the 

recognition "that training and research capabilities within Central Amer­

ica ax rc.quired to deal with environicntal. problems and the need for 

universities and other existing organizations to provide these capabilities, 

and (h) the need for xoern: inforration systems and good dissemination 

of tecmical infoiration on 
worksLhop) entitled Con'rvaec

ervimlonmrntal 
ion {!ecii n 

l.*s:.io 

p-rOLIcms. 
iJcit 
).-epinteF

A report on the 
ie y -­i T ,.arol.]o 
j.ndko N?el D-,y I"rC( 

has....been Preqx ,rcd and " by-. C [.. 



The .or.kshop participants also ecomcnded that an ICAITI-MAS' conmit­

tee be fo;mied to give continuity to envirornental programs in Central Amex 

ica and to stimulate appropriate action. During the coming year, it is 

expected that recommendations will be implemented, particularly those remated 

to demo nphic studies and pesticide management in agricultural development. 

Colombia
 

The elosing of Colombian universil ies from mid-April throuigh August, 

1971, delayed the original schedule for, studies of graduate education and 

research potential in Colonbian universities. 'Therefore,the task order 

under wihich the Academy is workingwas extended to June 30, 1972. At the 

request of authoritics in the Colombian Fund for Scientific Research 

(COLCIENCrAS), resumption of activities was further delayed until after 

the November - January university vacation period. 

In plannin, the remnining studies (chemistry and mathematics were
 

completed in February amd Mlrch, 1971), a decision was made to combine
 

engineering with physics and geology into one major study designated
 

"engineering and applied sciences." 
 COLCILCIAS and 'V.S determined that 

this change in emphasis would more accurately reflect the real needs of 

Colombia at this "time. An ll-member study panel from the United States 

ient to Colombia for the period February 14 - 25, 1972. The study panel 

included specialists in civil, (rhea1, mechanical, and industrial-systns 

angincering, as well as electrical engineering - applied physics and mining 

angineering - applied gcolog.v. Mambors of the panel met in P)gota for 

7eneral discussions with authoritics of the Government of Colombia and 

then divided into discip].nmry teamrs to visi.t 10 universities, several
 

najor industrial concerns, and the laboraioris of the Industrial Institute 



of Technology. The U.S. panelists were joined by Colombian counterparts 

during the visits and during the second week in Bogota when conclusions 

and recoinnendations were jointly form.i ated. 

Because of the breadth of -the study, recorirumtions for action were 

made both at the general level of engineering education and for specific 

disciplines.. The re.port is to sere CCL2IENCIAS, the Colombian Institute 

of Higher Education Development (ICFES), and the National Planning Office 

,in its ongoing efforts to strengthen educational opportunities and to 

develop majpower resources under the national development plan. 

The similar Joint Study Group in the Biological Sciences was sched­

uled for the period 3 iy 30 - June 13, 19725 thereby completing the series 

of studies on Colombian graduate education and research potential in the 

sciences. 

Peru
 

In 1966 and 1967 two bilateral workshops were held in Peru which 

have had considerable impact on science-policy plananing. For example, the 

workshops stimulated the creation of the Perivian National Research Council 

(N.C) and the' .ieruvian Association for the Advancement of Science. Then, 

during :1971, Peruvian scientists took the initiative -to -eestJblish a 

program of joint activities with the WA1. 

Dr. Antonio ]l-eigalupo, Acting President of -the RC, visited Washing­

ton in M-ay, 1971, mc.t with 1WAVS -to discuss Peruvian prior­and staff ir:mbrs 

ities i s',cience and teehnology. At his request, an NAS s'taff member 

stopped over in Liima in July arid met with Peruvian scientists to discuss 

the pos;'3i:ity of a joint study and to ident:ify a specific p bkrn area. 
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Widespread aoaenment was found for the timeliness of an malysis of national 

nutrition plann ig. A popular awareness of the problem of ,-ithnutrition 

exists, and the Peruvian govcmnr.enjt is coming, to grips with the complexities 

of the siLuation through the development of a national nutrition plan. 

The ]atioril 	Planning Institute (]NP) is charged with drafting -the 

national plan 	 ijn nutrition and is actively seedng the participation of 

the H"IS, -to excm.re its work to date, .iith a private university in Lima--

Cayetano Mredia University--acting as intermediary. An INP official 

proposed the following agenda: 

1. 'Te nutritional standards of Peruvians, including discussion of 

the measuecs used elsewhere to determine the nutritional state of the 

populace; 

2. 'De humvmn resources needed in governmental and other agencies 

to implerment a national nutrition plan; 

3. The teiching methods and curriculum for nutrition education at 

primary, secondars and university levels; 

4. 'he existirtg production and availability of foods, new food 

technologies, new food sources such as fish-protein concentrate and pro­

tein seeds ad food supplements; ind 

5. rhe altmnative strategies for, irnplnenting the na'tional plan 

and a proposed govcrnmental coo)?.Iinating and executive agency. 

It was anticipated that the workshop would be held in LiJma for 1 week, 

probcbly May 22 - 26, 1.972. Dr. Nevin Scrjnshaw, Department of Nutrition 

and Food Scienicc, 1:s-" Tt In, .t.tuteof Technology, and Cha ixyan of 

the 	1, -,RC (1.at'iona! Research Cotmcil) C.r,:J.t'tee on Internatiornali Nutrition 

to asP ts scrve the U..... Panrel (.Cm:ern. Unforl.tun-tcly, due 1 

complication, on the PCr't.oVj si c3], 11-1 V"Orksp h"ls boo.]n indefiitely 

postponed. 



AFRTCA 

Ghaivi 

In Janum.y, 1971., a bilateral on ,1r7opr"lesech P:orities arid 

Problems i the Execution of Reseaczh in chaaTri," was held in Accra turder 

the joint sponsorship of the U.S. National Aeadczy of Scicnces, the 

Council for Scientific ejd Industrial Research (CSIR) in (QTana, and t-he 

universities of Ghan. 

The t, specific recoimendations that emerged from - wereThe workshop 

to (1) escablish a study gT.iDp -to consider thc ihprovement and exawpsion 

of agrimcu.tural extension services, and (2) origanize a group to inve-sti­

gate the creation of a science planing body for. Ghana. 

Agricultural Peseaor-d and E:.tension 

An analysis of the Chanian agricultural research situation .)inted 

to the need for greater attention to the relationship be-h.:een agricul­

tumd . research and -.gniculuai-eytension prograrms and, in particular, 

to the develo ,-ntof a more coordinAted system of training for inrl -*m­

ple nenting agricu]l.ural extension. 

The, study on agiultural extension was forml1y begun in June, 197"., 

with a planning visit by the NAS co-chairman, Donald Baton. ThIe three 

main objectives of the visit were to plan the teems of reference for the 

study; to maet with C nians responsible for :Tmlerenting agieicu].-ural 
programs; rind to agree on the. best timiiig for the tudy, in te-rms of 

em~nCom, andpolitical co c, social considcmtions in Ghana. 

.... .pr:rco....,,.nat.,on.,c~r . frm the stu-ly, was held..... ea~citi which 

Septemper 27 - Octo'kecr 8 , esataboRh a ",ationjlao(1) APicul­

tum.l Se. .',Y(e" adm :i sina tion withib 1he Ar!,,cu: m-, II_ ,--vk t]r{ chn 



would consist of the basic extension servces with related activities; 

(2) separate the Ministry's Irifor-mation and. Publications Unit into two 

distinct cntities, one to be retained by the Iti.nistiy as a pub:lic infor­

mition unit, and the other--an agricultural- informtion e'tension unit-­

to be locatcd i:n the CSIR; and (3) estalish a mechanzism for evaluating 

•the effectivcnass of agricultural eytcniaion in Cehana. 

Tle recogition given -to the study in Chnm was indicated by thc 

e>rternsive newsFaper and television covc.yagc at the opening session arnd 

the attenjance of the Gharnian Hinister of Agr.eul.ur, the Chaixman of 

the CSIR, the U.S. /,ibassador and the U3JI] .,ission Director. 

As a by-product of the f:inal. exereise, discussi.ons toot place between 

individua].s in cocoa researchm .ndthe I-rshcy Corporation, which ,,,as seek­

ing a )mcmas of improving its relationships in (h-ma. These discussions 

may lead to expanded agr'icu].tu3:al-e>en ion activitiesi n cocoa production 

utilizing professionals from the corpor[atLon. 

It was planed that two 2,ebiters of thc PAS group wo*uld visit Chcsna 

again around 1{ay, 1972, -to assess the pla.Ting and implm-eritation of work 

.in agricuitural research and extension. 1-J7;,:cver, the plans have been 

eierporaxr y shelved becau-se of Vhe reccnt mlitxiry coup. 

Science ol.icy and ]ersearch ]riori 1ies 

Planning for' the study on science policy and rescarch pr.orities 

was begun in Octob,r, 1971, during the vis:1t to Ghanca of the HA,/co­

chairs-pman, Dr. George Ea,.mond. Discuss:i ons were held with ,epresentatives 

of the CSIP.; "the Uni'.er.it. of Lagon, and Cape Coast; and ml's Kllmsi ny 

other individu.a'Is concerned wi-h science ]rAJcy am] TesOscaclrh pr.ior ,.tics, 

The stu'Jy, chedu.ed .rc] 1972, Accra, x'nfor 7- 23, in has al,.:o b, post.­

poned a't the roquesi: of the Chail.1:1. of t1he CSiP ].;cause of -the I:oj.itical 

situation. 

http:chedu.ed
http:Uni'.er.it
http:Agr.eul.ur
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Zaire (for'erly C _n ("' .s 

A Vorkshop on Science and Technoloiy in the Econoni.c. Development of 

Zaire during the 1970's was held in }inNisa June 7 - 11, 1971, under- the 

joint auspices of lNS and the Office Na-tional do la Recherehe et du Jevel­

oppcJ ent (01RD). The Panel spent 8 days in pr.-workshop visits in,the 

interior of Zaire. lbst of the RAS panel and a nubcr of Zairois scden­

tists traveled together to tie Katariga wrd Kivu Provinces -to vi.sit rc.­

sexarch institirtes, tiaining centers, a university, and other sites of 

interast. Tho 11AS pxanelists found these visits very valuable as back­

ground for subsequent discussions of Zaire's needs -to develop its scien­

tific and technological potential. 

The workshop, composed of 10 MAS panel mem.)ers and about 30 Zairois 

scientists) technologists, ccucators , rcsearch administrators, and govern­

ment officials, sought the follow.ig obh¢cetives: 

1. To emphasize relationships bet:cen economic development and poli­

cies for investment :in scieT,,._e and technology; 

2. To consider policies to streng1:hen the capacity of th,e scientific 

and technical infrastructure to promote optimal development of itural 

resources. 

3. To examine the capacity of resccarch and e>tension facilities -to 

pro~ development;rot e7aixoS aIridtultural 

'I. To examine -the need for--and idc ntify fac !:ors wid cight inhibit-­

the "treirin'-, of ,-.ci.entific and technic;.-l personnei. r'cquired for deve].opriic'nt; 

S. To ien- e n priori.'ty, probl!ems as,-;c,iatcd with food and 

nutrition in ar , 

6. 	 Tou id ~ a 1ot of peFor zmupport of resea.rch and dovel.­

d .io i,oien t: iw] th 1970' ',; 

http:follow.ig
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7. To fornulate a set of recorendations to strengthen a system for
 

rescach-an2-develolperrt suports; an
 

8. To formulate a strategy for inple:rit.in reco!iner[ations, including 

those rcqui-1ng bilateral and mnultilateral technical collaLration. 

Th1e Workshop participants aFreed cn recorr:icnd]ations for joint NAS--OND
 

activity in five fields: science ]-olicy 
 and economic development, natural
 

resources, ag)icultur., develop.ment, training of scientific and tech-nical
 

personnel, and fcod and nutrition. 

The [1,7 institutions subsequently agreed to establish joint study 

groups in the arcas of food end nutrition, dmography, earth sciences; and 

to undertake a joint feasibility study on the creation of a prinate re­

search centc~p. In the field of agricultural cconc ;ics, discussions bet-­

ween the Zaire Ninistry of Agr:iculturc anJ the USA!D H111sion and a U.S. 

tmiversir; have resulted in a projcot th-at wil.l give the ].in:istry cal.7a­

bilities for econom;ic x:aserch, and thW Zaire 1,%ation-l Univer-sity the 

means to train a cadre of Z-riro. agmo cultural ec'n2sts. 

Dm~o~aJ:i~ 'f~u~2]fma./ s.qo--io] in Zc'~ye 

The agenda and specific objecl.ives of the Joint Study on Dengraphic 

Thaining and Reseaich i enwera formulated -in Dacember, 1971, during 

the visit to Kinshasa of Dr. An.<y Coe, )iroctor, Office of Population 

Research, In (ncctonUnivci1i'y, end C]r :b:,y of the INAS panel. In collab­

o ,tcn wi.h dli.S ccuflte]2jNT-ts, Er. Coale J.dontifi ed two pr.mrayy objectJves 

of the exercise: dev~ r:;:ur:cnt of IKans for slrc] gt]hcnino 'k,rgf,',pc data­

gatfhc:Ioing co.-biJ].ties of YheCbvcivnmernt of Zake and) for etabli.shne.it of 

a high-qualft, I.,Lyprcw -n )PTO]2.fy inh In]Y o,,El U r. y sys!:cm., 

The p;o.tici-d:s aijroc'd on 112 IAJ to o],ta:tn acxurate c]cnhoigrat1 ilc 

http:PTO]2.fy
http:etabli.shne.it
http:inple:rit.in
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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 mechan":n--an administruiivo census--suitable for 

only certain governmentAl purloscs but inadequate from the stand.oint of 

dc-1reraphic data needs. In the short termi, a carefully done sample census 

of 5 - .0 p--g.oent of the population vimuld provide iJiformnntion about fer­

tility, mortLlity, and other fundmnental aspects of the population, as 

well as sarve -to detenine how complete the coverege of the adlinistra­

tive census is. Possible sources of extcrnal zissistance from interivitionl 

agencies for census-taking activities t; ero carefully considered. 

Regarding -the cducation of derographers, the joint study group unan-

Jmously agreed on a recorimendation that a Departent of -Demgraphybe 

establisied with-ini the Facu-Ity of Economics at the Kinshasa Campus of 

the National University. A draft plan sJxady in existence for a demigraphy 

depc,%tincnL was exam' ned an judged adequate. Detailed advice was given 

on the pmctrx ment of f.inancial and human resources frorm several inter­

national agencics, such as the Population Council and the United l]ations 

Fund for Populat:ion Activities. 

Another ir,,ortant result of -the study was the recognition of the 

need for close cooperation aj;ong the mijtrtr~es and the ONRD in the design, 

data-coll cot :1, arnd data-enalysIs of cen suses. A specific receMr.,mendation 
was rn-.ide to cn<,ate a ]iJg]er Council of Statistics within "the ONP, which 

would pcrfonm t]hse functions and disftributc the infoimation freely among 

gOver. rent mfrjnistrcics and sp).cuJlized d~OeC2 Cs. 

"C. ... ;, vs:i of the I A S Division of Emrth S C , 

r-a i~w'Ct witc i,3 
nvdic a lpr.1:;vh-!ry visi~t to 7,ir, , in 1kc:me.97],'to discirs with Ii,, 
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ONPD coun'erparts the scope, thir.ng, objective, and panel membership of 

-the study. ApMroxJate reeti ng dates w.ere selected ar. t%..o priority 

issues for considerution were idA'ntificd: 
 the rehabilitation of Zaire's 

National Geological Survey and the strengthcning of univcrsity and other 

progrxnis fo educating and trainng scientists and tec-w-icians in the. 

earth scie-nces. 

After, Zaire' s indcpenrdence, the I'ational. CeologJcal Survey lost I.ost 

of its e:x-'aitriate. ladership and skill.ed male.wer, 'The Survey's reactiva­

tion now awaits dccisions on its apro .pr.J.atefunctions and revision, and 

a solution to its menpwer piroblcm. The Joint study group will eam.Lne 

the present and potential dcmands on Zaire's Geological Survey aQd focus 

on those in which it could be most effective, suc2h a gcolcgical m-,pping, 

the evalu.rt5on of ]m<,lnineral. deqpo-sits, and gcolog ical engineering. 

The joint "Audy gJroup will also attempt "to folnnmlate a strategy to meet 

the Survey's ineCdiate mnpow,.re ur' ments. 

In r_.gard to dcveloping ITTI;*:2P for car'ilh sciences, the joint study 

Proup will ni-~k a rxrlii-r!inpa.y assement of the present and future needs 

for earth scientists in the various sectors of Zaire's economy and c:aine 

lays to meet those necds: for e-,mpJ.c, through strengtrening and ox]parr.1­

ing university9/ progr,,irs, p~ovi]ing advenced training. abroad, hiring short­

lerm fore:ign pronnel, etc. I e panel,is now scheduled to meet in 

,ins-asa July 20 - August 3, 1972. 

http:mnpow,.re
http:skill.ed
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ASIA 

India 

Te VAS - Indian National Scienc- Academy (!NSA) Workshop on "WIter 

in Van's Life in India" took place in New Delhi, Septcmber 3 - 17, 1971. 

'The Indian pmticip~mts--nuabering variously up to some 80 persons--in­

cauded ledcng union ard state officials, scientists and technologists 

concerned with water-rcsources plannin., utilization, and research. In 

addition, the Union Ministers for Science, Technology, and EconoJmic P.an­

nhg, and for Trrigation and Power, attendcd one or rmre sessions. IThe 

workshop eceived very extensive newspaper, radio, and television coverage. 

A month e,-lier about 120 scientists and technologists, gathered by INSA, 

met to estalblish a data Nase for the agenda discussion papers to be pre­

pared by the Indiam side. Dcuentation for the two events will be pub­

lished by INSA. 

The conclusions and rx_,conrmendations of the workshop were addressed 

to: (1) the development of hcalth-education extension systems in rural 

areas thai: ae oriented to water, use and iraintenance of water quality; 

(2) the development of joint union-state rimp.nagemcnt policy for water 

quality amd quantity; (3) education of CJ.vil and sanitary engi-eers; 
(4) resea,,:ch on the cconomic rplicaticns of safe, water supplyg-table a 

for urbain and rural populations, and the implications for economic devel­

opment of .:a[cr'-]o]lut:Pon contrxol and alatement. 

Agrce mrcnts had been reached with IlSA for ti.o ,xijorNAS-I]1SA activi­

ties in 1972: (1) a workshop in Washing-ton in early 1972 on the orFgani­

zation, wim -n,,:::.<'c, arnd o]eo.t io of th: ]!AS :in itV advi sory role to 

govcr ment:, R 'th2 bJmefi't of thc I NEA o wish to rcorient11a11s')p 
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thcir Acadeny to similar ends; and (2) a workshop in late 1972 on "Tech­

nology mid Daveoloprent" to focus on problnris of "technology Jolicy". as 

distinguished from "science policy." -bwever,, due to the political sit­

uation md the cmrrent freeze on USAID assistance in India, the Acadc.,y's 

collaborative program is presently in abeyance. 

Indio'esia 

As a result of the Indonesian - U.S. Industrial and. Technological 

Research Uokshop held ln DjaYarta in Januamry, 1971, a pro,7jra0to iiJipve 

the mnagcryent and organization of indus'trial R 6 )) institutes has beci 

initiated by the Indones.ans. Activities during 1971 included an inten­

sive Yianagerent developrient course iii Indonesia and a 2-ironth visit to 
U.S. R & D institutes by 't.1o senior Idonsian C I adrn.Hltrators. 

The Acad. y assisted in making the ncc:s, lry arangc,-cn:, v.i.th Denver 

Research Instit.ute officials who conductied "the pro.ra. This is an experi­

mental prx. 'j-i'. and will. formi the basis for a rmora extensivc training pi\­

gram for Indonesian R C D irznagers. 

BOSTID has bcon asked by the USAID .lission and the Indoncsia_ Insti­

tute of Sciences, (1,!PI) to participacte in noer, works.op "to be held in 

Djciwmta, SepteJber 11 - ].0, 1972. The r.7in purcK)se of this work-]shop will 

be to provide AlD and Ie JIndonesiJan autho.ritis wi'th rcvo,,ictd=tions on 

the l- agcnient and planniri;; of naLura]. r-esources. 

]orea 

DLring Januy 10 - 2;., 1972, 1i.1e Ac1de- organized a t]iree--wn ad­

v'iJ.7.,y psr.1, v~isit to ]or~i 'to aovf',Y, offtci; oF the l,',r,.n !{inis~r,: of 

Science and Teclrnolr.6.Ixv (!*Y;'r) .The Oel conLt<;.d of Dr. oger cveilcl 

http:works.op


Caii-an, (Harvard University), Dr. Pranklin Long (Cornell University), 

and Dr. Hubert 11effner (Stanford University). 

]Te specific purposes of the panel were to (1) advise infonrailly orn 

the development of long-range policy for, science and teclology, (2) sug­

gest ways in which "the governmeni-al structure for science ald technology 

night be strength(clen d inpr.)ved,' and, (3) review the organi:zation and 

functions of res-.:rcIQ and development institutions and sugrest modifica­

tions whvc.2e apprc)prate. 

In carrying out its advisory mission, the Acadc-ry panel spent many 

iours in discussion with sta.ff Meaers of X,3ST ard the Economic Plaming 

oard, 1\-presenta:ives of private indus try, ard economic and agricultural 

idvscrs of AID. Four separate meetings were held with the Minister of
 

kiJence and Technology. In addition to interviews and discussions, the
 

-melvi.sited many of }rea's major research 
and educational institutions, 

including the Korca Institute of Science and Technology (]CST), Korea 

Advanced Institute of Science (KPJS), Yoaream Scientific and Technical 

Infom-m'tion Centcr (KORSTIC), Officc of Atomic Energy Research Institute, 

.Office of Rural Development ard Agricul.tural Research Institute, Nationml 

Inldustrial Rlesearch Intitute (1.IP ), College of .rts and Sciences of 

Seoul Nhational Universi:ty and "the National Science 1"'Iscun. 

The cxo.ricnts anid re:ccrm-cmndations of the pcmel vex;e re-ortcd orally 

to Ministcr Choi, oi:her 1'PDST officials, a&jnmc ,rs of the AID staff in 

Korea. ,ey ar.eas; of discussion included such topics a s (1) the organ.m­

t:ion Enad of KOS T9, (2) problrl:,:; of sc:ient-ific and tec.-inica]. 

mmnnI' 'c;~r, (3) tie cds. of science and *tohno.legy in t17 u iver'si:[ties, 

( :~c :h ac ti~vi.[J.¢:is in agric'ltur'c aT oc oano:hy at 'p-cifievr:.', 
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researcl1 institv tons, (5) the problom of liaison bet)ween JO'ST and' such 

autonomous institutions as ]JST, KIS, m,)d OAE, and (6) the role of IDST 

in technological irinovation, acquisiticn, and adaptation., 

The staff d_)ector of the IAS 1bard:c1 on Scieonce and Technology for 

Intelmational Devcloyment visited Kor,.-.a 2 months after the advisory pmnel 's 

trip to discuss possib.e follow-up aectivitic-s. He learned from the Hin­
ister of Scoce and Technoolqy that one of te key rccmJ.enIations rde 

by the jxiel, nzm.ely the est lis]ment of a dliscretionary fud that will 

enable suport for critica] al.cas of scietific anItechnoloical devel­
opm nt, was very likely to ]e imp1hr<ented. 1'Thcn the fo0ulation of strai:egy 

for J.erentin the Five-Year Plau for cience and Tcchnolo y is corqplcted 

in 1ie nea fut:ur, the Minister eCuects to seek fur'ther NAS cc poraJ:ion 

on studies of slpecific, detai.cd arc-zs 02 ]onI-range scienti.fie an] tech­

nidal activities: Thie Cabinet of the ]horean Coverent will wneet iln April, 

1972, -to consider the full rLco;meniaic.ns of the advisory pa-el. 

Southest Asia tr- on-_i. 

A regiona], wcr].shep on Water Resources, Enviromnt, and Mi[t:ional 

Developiment was hre-d iJn SMnga-ore, . i- 13 - 17, 1972. The workshop, 

jointly sponsoxed by the Science Concil of Sirgan-~e anrd the U.S. National 

Academy of Sciences, was atte'dcd by 20 drlcegatcrs from siy Southeast 
Asian coutriozs--Sirngapure -iday Aa, li.oncsia 1 ai.and, South Vieitnm 

and the Philippincs--and 10 V55 pirt.cip:!r.ts. In aocliiaon, lhere w:rce 

observers from several other (2CorUctzh', irw:ltuding Japan Gret B.itain, 

and rzance, The .,'Jv:i ,c:or .,s .;i. >'epr'cwerd:ec by tle ricxil and 

mma ,cri.~ Ciprc:o~ mel fv-o,; a rnt:.hrb(o-,, O 'c~ nv'n.a::.:n ir aal ihn; i ich m ajor 

companies as Shel!. and ]JSgO. 

http:pirt.cip:!r.ts
http:rLco;meniaic.ns
http:detai.cd
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The principal ojectives of the workshop were to (1) iden:Lify major 

problems concerning water resources and quality, and other areas of environ­

mental concern among the countries of the region; (2) identify and explore 

available solutions to these problems and suggest actions required for 

&eVelopinY new solutions and "the capability for effective response to new 

problems; and (3) encourage and stimulate regional cooperation on problems 

of the envirorment. 

One of the principal conclusions of the workshop was ,that there-is 

no conflict between economic development and a healthy env-ironment. The 

participants felt, on the contrary, that the region is facing a real oppor­

tunity to learn from the experience of other countries; by maing wise 

decisions now and developing the appropriate kinds of i'nfonnation, nan­

power, policies, and legislation, the countries of Southeast Asia can 

protect their environment for a ir:uch sraller cost than later remedies for 

poor planning would entail At the same -time, the workshop recognized that 

Yiny envi'rfmental problems now exist in the region that require urgent 

attention.
 

The three working groups presented more than 25 recommendations which 

were unanimously ad6pted at the final plenary session of the vnrkshop. 

Principal among them was the need to establish a regionFA. Enviro.nmental 

Control Orgganization. Underlying this recomendation was "the understamding 

that the human and material resources for coping with environmental prob­

ems in the region are limited, that solut-ions to these problems rniy well 

require adaptation -to local conditions, and that many of the enviroricntal 

problcms of the r'egion are not confined by national bLundaries and will 

doeand ,oc(per'tiveif are A regioL)]action "licy to be rcso.lvcd, organ­
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ization would be appropriate for a variety of activities such as training 

personnel, making contingency plans for, environmental disasters, exchanging 

data and experiences, and ananging joint research effor-ts. 

'Ngo othei- conclusions were more general: The need for powsonnel is 

critical, because the number, of scientific and technical personnel with 

qualifications for the necessary planning and action required by environ­

mentzal prxblems is severely limited. here is also an. irgent need for 

cotutries in the region to establish ri.tional agencies reslonsible for 

environmrYal-cont.ol activities and to give thosc agencies the highest 

level of authority and support. 

Tbailand 

Duriag the past year, several consultations have taken place betucen 

mrembers of the Thai National Research Council and staff members of the 

Board on Science and Technology for International ]Development regarding 

the pssibility1 of a cooperative progr,-,i. As a result, a bilateral wr]k­

shop is now scheduled for Juily 3 - 6, 1972, in Pangkok. Its purrPose 

will be to fonnulate recormrcnations fcr developi nig TDi iland' s capabili­

ties to plan and implunent science policy. An ecdght-mmber UIS panel, 

led by Foreign Secretary llarrison lBrown, wi.l participate in the wor]kshop. 

http:environmrYal-cont.ol


S1TCIAL STUDIES AID ADVISORY PAILS 

The following studies have been ccTipleted or are undermay during 

thig reporting period:. 

RevJ.cw and Evaluation of Past Activities with the Developing Countries 

ThJe arain rmrpose of this staff study is to evaluate BOSTID'S Iast 

activities in the developij'ng coMtries in order to avoid past mistal<tas 

and to deLermirie inich .actionswere nost significMat. 

Covering N7S pmogramrs in Africa, Asia and the Pacific, and L;.tin 

America from 1950 to 1971, the review u-ill include, as well as the bilateral 

programs, the projects undertaken by regional bolrds aond advisory comft­

tees before the change of emphasis to bilateral efforts. '1he report will 

have a mmmirry of each IAS activity biid an analysis of its impact in 

developir cotrics. 

Scientific and Technical Infori:?tion for D]avelop3.n. Countries 

An ad hoc pIanel was established iir, February, 1971, to examine the 

problem of traqnsferrig scientific and technical infonat,-itj.on to develop­

ing countries, and to r.coamend apropriate fors of U.S. technical 

assistance in this area. 

The ryanIli composed of info -tioi speclalists and development experts 

frv;m U.S. univers Lies, govermcnt agencies, and private organi.ations, 

was aided in its delib.,rations by a n m..cr of inividuals from other "ns­

titutions in the United States and other aid-donor countries, as well as 

from regio-1 and :ixnteiriationa], orpAnivat :'ons. 

,(..f.IC-ct. * .::the the re-quil-C)ent of devolopJing 

countries for iiore etfcctj.ve acquisition aid isseri-iiation of inforation 

- 29 ­
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in the fields of industriali7ation, natural-resources developmmnt, and 

the scientific cand technical disciplines. It also identified v-rious 

project alternatives and mechamisms tha't could be developx by AID to 

expand tha flow of informtion to and.ermng the dcvelcping countries. 

'Thle panel sought to provide a reasoned argumcrt for the importace 

of "systoermtic scientific and tcchnical inforlm-tion-transfer within the 

total technical assistance effort. It stressed the need formuch mo:e 

activity and a higher priority in provding assistahvce in this field. 

Such assistance should aim at building ard stengthcning the developing 

countries' "informction i nfrastructures(," that is, inforanati6n systerns 

that are viable and responsive -to chanJrvig riceds, ,'al -that can cofti~nue 

to function effectively after,AID ass-istance has ceased. rinally, the 

panel recoi-mended that an adiinistrative entity, with appwr-:C ate exter­

nal advisory mechaiism:s., shoild be establishcd within AID to plan and 

direct assistmnce in this arca. 

The panel's report was published ;n April.. 

.1ierv,, 

Ri.sing inte.csL in solar enorgy utiliziation, p jticularly in devel-

Dping countries, prompted AID to recquc st that an ad hoc panel be forncd 

to provida AID with basic inforiation ,ndguidarncC on this subject. Thc 

Utiliztion of Solar -n D,velopm l;,Countr,',es 

qAS paile] was co:vosed of seven U.S. lits, am.:c'iJdone each frm C-in­

ada, Australia, Niger, Tsrnel, and InA~a. The panels terirs of r.efercn-e 

qero to (1)assess the rttC-of-thC--iva-t u'tilJizirg solar en.ry for 

Jiffercnt kinds of applications "that would be usefutl in devcl.cp]irg coun­

xics--inludJ ing current pWrltical .pp) iat:ions; (2) ickmti f prarmising 
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areas of research and development and indicate requirments for fostering 

efforts in such arcas; and (3) assess the desiradbility of establishing 

an Interational Solar Energy Institute in North Africa. 

Tle Panel's relprt and recomnendations weretransmitted to AID in 

March. 

and Te~rcal anaers 

in Newly ]ndustria] izinp Countries 

The &d hoc panel was constituted to advise AID on potential forns of 

Deelopmet of Research Adminis-trators ch 

U.S. techlical assistnmce ofering ]rnagcment training to administrators 

and senioi researchers of industrial research institutes and other applied 

scientific establismeOnts in developing countries. The objectives of the 

study were to (1) identify needs for, and features of, various training 

progranms for research managers and senior researchers that U.S. organiza­

tions are best equipped to undervtkJe in either the host country or in the 

United St:.:es; (2) assess The interest in such pmgrams, and potenial 

contributlons to,,arjs *Lhcm, of U.S. universities, government laboratories, 

private corporations, and independent research institutes; and (3) assess 

various altern-tative means of setting up training programs. 

Tlhie Caift of the panells re.ort and recomcndations is now near coin­

pletion. The final re~port 4s expected to bu copleted in August, 1.972. 

RYc) Rhenin, 

in Develop.[ nZ Countries 

NAS-L2)C wcr],- io];s in kndu.trial resom-ch and other s tudJ e' tepid to 

indicate that U.S. firms opcra.t;ing in tfc developing wo0)ld can contribute 

Ir. of indicn.s .einrin,and eveopment 

Role of -uItiwt3.onJ] CorcratJns i.n S 1> }) £ E 
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capabilities. To cl'arify these possibilities amd provide guidance for its 

ownm policies k AID requested that a study be undertken in col]aboration 

with the National Academy of Engineering. 

A panel was established to 

1. Examine the past role of U.S. private inves'timnt in strcngth.enng 

R, D &E capabilities of develop:ing countries; 

2. Examine the pyotential role of the U.S. corporation -to assist in 

dev-.lopin.- local R, D 9 E capabilties ]Y 

a. conducting local, in-)house R, D 8 E programs; 

b. identifying and designinr R, D 8 E projccts or processes 

:f 	specific relevance to the host country; 

. adapting exist-ing advance ctecd-jnolog, to local conlitions; 

d. utilizing local R, D 8 E facilities and personnel; and 

e. training resesrch workers -oth locally and in U.S. lalxxr­

tories. 

3. Identify major factors that e:ther strengthen or inhribit -the 

initiation and expay-n.sion of these activi:jies. This analysis should in­

clude such factors; as the followingT: 

a. rmn--gcr-iont attitudes toward !ocal development efforts and 

U.S. corporate responsibilitie;therein; 

b. n-1erg0m!ent yol.cy on the decentra.ization of corporate R, 

D 6 E activities; 

.c. host-co nitry plicies "toward technological devclolmient by 

foreign ejatr ).r..es; 

d. host--counir::y " 	 oc 



e. U.S. and horst-colmtry fical incentives for undertaking, 

R, D 	£E activities; and 

f. U.S. and host-country Iatent lolicies and related meastLres 

to protect industrial property rights. 

Ten of the p.-nel mcjrbcrs were from industry, t-:o. each fr m five 

soctor:{: autc;-rotve-faxiii impluitents, chemicals, e].ctronics and comun­

ications, food, and phar-.uceutbcals. live acadMric mnher's wero selcctcd 

for their professional interest in the. subjcet. 

The -wiel met with ad hoc gou- of experts from industrv, the uni­

versitics, foundationp, goverument and internaticnal agencies in Washing­

ton, Boston, and fluw York. These consultatin Sesslons pro\vided a frame­

work 	for the study. 

The first daNaft of the panel's telxaft is now being reviewed. The 

co:.,pleted versioi is eNxpectcd to be rcedy for transnLtal to /D by 

Septetiher 1. 

Afri.cen AerJ.cu]tiur'al R.eserch Car'ebi 2ities 

to African nations,Agricultiwzal development is of increasing concern 

as wel1 as -to the United Statls. other donor countries, and :interfational 

Promis-ing results obtared thtough riearch in Afri.cai andagen.cies. 


other paints of the world, ' uggest the l:oential thiat exists for jTpy)v.ng 

amjui;l and co)p !,x:oduc-tiu:o ]n Africa. 

the Office of Tcchnical Assista~nceTo e>fploi:< this o)tet Jal. in dc:t!A, 

Coordirtion in AID's Afr,ic," Buau ,f;erJ the Academy -to urt]':vta]ze a study 

that 1,Ould (.) r'evi ew, ac:alyz(c a.d es Li]].h] i nJcessayuy, thVe pyrcbti.s 

in ryoruh ;an : to: wil]Otn -:2].e r:,(rJ.tu,- *[o n.e its a=J:!aat.02-i: 


http:r:,(rJ.tu
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contrilxtion to the develoFient goals of Africa; (2) syecify the institu­

tions and systons of agricultura1 research a-d r'esearch-rela ted cducation-­

•internatic,nal, regional, aznd national--recded 'L:o achieve the goals identi­

filed in (1); (3) determin tche most appropriate Yules, modes of operation, 

subject areas, and locations for non-Afr ic-m agencies -to provide coor in:ited 

supprt for ajoicultural rcseavch and e ucaitiorn in Africa; (N) suggest 

appropriate channels of cc.mwinicatiion ard coope-ration vJ: ong nations, a-gen­

cies, and institutions; (5) outline "TN? means by which reseamIr% an'd cduca­

tion can be appli.cd most effecLively -to aU"'icultural dae .. ncnt; tod (6) 

make a bamid asses2.ueint of the needs foy scientific rmanpowCr 3,iplicit il 

the research systn(s) and institutions re'oarrnendccd by the Academy 

co:nittee. 

To ca.-ry out this st-udy, an in tern-ti6nal co:rnmittee was created, 

consistig of 18 agricul.LuraJ exper~ts from the United States, Africa, and 

Western Europe, Several. are affil:alci] with the _eedng instiltut-ions and 

agencies concernccd with trie dcve]op:.cii of African jp!ricul-ure, such as 

the 'WorKld Bank, PA7O, tho U.N. Economic C:imission for Africa, the French 

.and Brtish aid og~ars, etc. 

The first mecti-g wars heqld in 1Ush ington, D.C. , in April, 197.. A 

topical outline .as drIawn u) -to spci:[y the subjcot arcas fo Le addressed. 

Consu]tanI:s '_c,elected rsource ]pep<,rs on suljt,ds such- to provi.idc 

as co.ro'rditics, ].ivestock' faiz;_u g ,yst, infl'aet:r.icture of IVural ser­

vices and institutions, 2egJonal aul i.nternationl ,.gr.Cultui. develop­

umnlt, :Ursti-timon; i id 13: e;.'tai e n; wralyt] rr; 

'1Mc second I(:C,:iS convcn,'J ill /,ks.r ' ].Athiolia, Lo afford 

study r.e:Jx s hc opjI:l.uni ty "Ioco ,:r;e 1,it]h th 129 ag, ..tural 

http:appli.cd
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scientists repre.s;enting 20 African countries and 8 European and North 

American nations at the Conference of the Association for Advancement 

of Agvicultura-l Sciences in Africa (AAWSA). 

Subsequently, two nore reetings were held, one ii Washington in 

Deccbnber, 1971, and the other in Bel]agio, Italy, in M1arch, 1972, to 

review and discuss the deliberations and recommendations of the cominitee. 

The final rei-prt is now being completed. After appropriate Academy 

reviews, it will. be for,:arded to AID. 

ahis project has been carried opt under the joint auspices of'the 

NAS Agricultural Boad and Board on Science and Technology for Inter­

'nation-ai Deve].opnent. 

Role 	of th.e U.S. EngineerJng Schonls in Technical Assistance Overseas 

Discussions :e'tc.ween All) and AS-IVME in 1970 revealed a co~rion view­

point -that U.S. eng:ineeri-ig schools should hove a more active and relewnt 

role in overseas technical assistance comI:orab],e -to tlhmt of -the schools 

of agr)iculture and experimont stations of U.S. land-grant universities. 

establisIm 

the follow:; ng oboectives: (1) identify the irrtcrests and capabilities 

of U.S. engJneering schools that are related to such needs of developing 

countries as curriculum reforn, training and orientation of teachers, 

an]cleve]otmcut ofi nzhicnnous :LstitaLioris; (2) rc~co:nend necdcd changes 

in th.. curri cula of U.S. eng:ineerJ.ng LS'Iols "to trIan enginc(eos more 

dircctly to '.:or], ,iI of developing countries; e.':3mine ways 

llese 	discussions' lead to the rnt of an advisory panel with 

p :b3c ,his (3) 


to relote )e:fCti J.ntcrc:ts; of U.S. ;lo].; to spc:cifJc I:ob).ems of
 

vc01o17)0s fo thIL-i k; ar,, (4) assess .nirs, in tc:rcest of U.S. enginec:irdng 

http:eng:ineerJ.ng
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scbcols, and their capabilities, in acting as i.irte mediate contract organ­

iz-ations i n ilnlpcmentirn, develoyment projects. 

The pancl's report, now in draft, will be ready in ear].y fall. 

The ollowing st)les, ongoing after 1Narcl 31, 1972,, were either 

started o continucd during this reporting period. 

The Rleed fox-, Feav.b- lbty and Functions of an Tnernaional 
Industrie.li.aicion InsItn tute(pr-eJwn.nary esirte) 

Acting on a recoimrendation by the Airlie Iouse Advisory Committee in 

Deco,,cer, 1971, AID requestcd N&S-IYXL to assess the ne-cd, fcasibili-ty, 

viability, and derxnd for "the ser,vices of an International Industi-ializa­

tion Institute -to aid the developing countries in the industri ization 

process. 

The propxcsed Institute's genera. objectives were envisaged tentatively 

as follows: 

1. To gain a better underst1amndng of the many factors that affect 

industriali 7,tion and the interaction betiveen these factors; 
2, To assist, the indu;~ia.ization c'fforts of developing countries 

by analysis and demconsvrative actio:1 that clarif~c:s and stinulaLes wre 

effective use of technology appropr.i.atc to local cond.itions, with pmatic­

ular emaphasis on invo.vilr, "the U.S. private sector in such wsistnec ; and 

3. To povj(]e finmancial and *ter.chical supart for prol"-)ects un.l.nrtaken 

by selected " ".stituto -in d'e).op. rig counLra("3 that offer p-lrticular 

prom"ise -to strvngthen in.ldgllerAsu c e " ' zi rp " . '" ' 

are cclnsi;tezit with thr :ctor ,l.n.cm:.rd.,: tll(C couxtry. 

http:l.n.cm:.rd


The 11$-NAT study was divided into ti.m phases. Phase I was designed 

to furnish a preliminary assessment of "the need and demand for the 

institute ttmough ini-depth jjitervicws with knowledgeable persons ij 

the United Nations, foundations, the Wrld Bank and its affiliated organ­

izaticns, develolmient banks, and other international assistance agen­

cies loca'ed in "the Unitdd States.- This material was considered at a 

two-day meeting of a specially appointed NAS-NAE pane.l) composcd of U.S. 

and LDC specialists, which recommended that "the study prodeed to a full, 

NAS-NAE fo.vmal feasibility rcport. This phase of the study w.as completed. 

April 1, 1972, with a two-day panel meeting of experienced people from, 

the developing counitries and U.S. orgardiztions. 

11e pm el concluded that there is a dcm-onstrable need for im 

institute; therefore, the panel recouncnded that the study continue into 

Phase II. hJns phase is to stxuci-turC the institute in some detail, with 

emphasis on managemenvt and organization, programs, staffing, and funding. 

It is expectcd that the study will lbe complete'd by 0ctober 30, 1972. 

App7ori. Techno o-gles for Dcv&lop.n,' Countr.ies 

}ergun in 1971 under the title, "Lzbor-fntensive Technologies for 

Developibig Countries," this study was broadened in 1972 to include a 

wider. range of topics that affect thc industidalization process. The 

study now deals with labor-in-tcnsive versus capil:a-tensive techniques; 

stratcgiecs on i i]pxrt substitution, tariiffs, and capital; mownagerial factors 

in prcduction andI -- 1ve'ting; asi ncnccon2;;'ie factors in -the technology­

jxan A'fcr, process. ilth -the assistnce of tli, Ov-rseas Develol-'w"'t 

Counc. , i iCL. PaI-'r was p]c.' ared, L:o];omca.]v fA.':pr.,d:e "cc " 
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logics for Contiies: A Survcy. In Februaary, 1972, an 

NAS-WAE ad hoc pane], was conven,d with "the following objectives: 

1. To appraise the relationship bcf.vecn technolop~v and -imllovnent 

in developing countries; 

2. To determine means whereby developili 'count:ies can acieve 

indigenous capacity to select, adapt, ard invent technologics app-,DprLate 

to thele nfceds; 

3. To identify research needs that are relevant to adapting tech­

nology; amd 

4. To survey U.S. capabilities to help developing countries 

achieve these goals. 

Because: the task is so complex, the study of economically appropoiate 

technologies :is cxpcctcd to continue through calendar-year 1972 along 

the following lines: 

1. Organizatioi of sp-cical task-forwe groups to examine ongoing 

expermcenits in adaptive technology in seected prmduct-p-rocess areas-.­

for examiple, housing, road construction, sm,7jll-scale chcmnical lnmufacture, 

agricultui.re technology, and small-scale mining and mriner,1 technology; 

and
 

2. Convening a specialized panel to explore the economic altcrna­

tives in technology adaptation, from the viepjint of ntional p anning 

priorities. 

In aduition, several other areas ith-t are relatc d i:o appx)priate 

tcchnoiogy developme'nt will be considereC, asr:.ich,,,a] factors, 

skill.ed j]timwixmer req1u:irC'mentfs, amvj a "systems approach" to tchno0Lo]ogy 

choice';. 

http:skill.ed
http:agricultui.re


The Pole of Scicnc d Techn ]d.y in Liternational. Develonert in thz: 1970's 

DLuring this rq-ortJ.ng per'iod plans %-xremade, and a xanel established 

for a study on "The Role of Science and Technology in International Davel­

ol1nent in the 1970's." 

The hroad objectives of the study er.: 

1. to identify the dcvc'!.opment pr-ubl(ms that are most 3usceptible to
 

scientific and technological solutions;
 

2. to rncor&en'J ways of helpinig developing countries to create or 

expand tfieir o,.. capabil.ity to utiljze science and technology; 

3. to considcer contributions that tbe scientific and engincerin 

coamunities of the incdustiJ.aj.ized countries are pIrticularly qualified 

to make tuards solving proble-ms; 

I. to identify new develoiments in science and technology that 

show prCmi sc for economic -nd social development-; and 

5. "to fo-mulat. guide'i-.s thxt will help aiminisirators of tec-nical­

assist.nce organiza-tions 'to utilize science and [cchioogy most effectively 

for copin-- with developnnt p.o)bl-mns of the next decade. 

As a f:bxst step, a conference was 1ield at the SuTLer Studies Cente, 

Woods PJole, Iassc]husetts, from August 15-21, 1971. Aout 35 partici­

pants fvOm Axgnt:ina, Uru,Uay, Mexico, (hana, the Philippines, Canada, 

and Erg: ar, as wll as the United Statcs, attenejd, alonr with several 

obscrers and Aca,]ony stalf mcmibers. The g-roup came from acadc;I-ic and 

reseaclc :inutiuw.1'5 piJvatc ijidU str, and a nmmJI1r of organi. ations 

active in develmopnt css.stanee such z.s UfDP, UND10, OAS1,IBPD, Cana­

dian iTLcntiona;.l:it Dev(o3o]h ]<c:earl:h Cnt, and ATI.d 

i 'P,- P' ~cnL ] i]ip I .,.:welco ,td":*he lm' .pl:in at the 

http:rq-ortJ.ng
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olening session. After 2 days of plenary sessions, the partieipants7 

divided into three vorking groups to study (a) the capacity of developaig 

countrics to gene-oate science and to generate or adapt technology, (b) 

the capacity of developing countries to utilize technologies effectively, 

and (c) the role of developed countries in helpinig the developing countrai 

to use science, and technolog, as effective insnmiments for develolment. 

As a resul't of the confer,ence, pape.-s on specific issues are being 

coifmissioncd; some are relevant to a wid2 range of developing countrics; 

sce use a case-study approach to illust--ate Iboth successes aid failures 

applying science and technology to the deveolnCvrint of particular 

countries. The ccr:;aLssioncd ispers will be reviewed by a study com­

mittec, which will "then be responsible for prepmiing a stUrm-m-y and devel­

oping appropriate conclusions end rccc ndations. The corisSioned 

authors aiJ study comnittee will be drai m from both developed and 

developing countries. 'The ]njority of -he cc.raissioncd papers are nowi 

in progress and it is expected that a conference -to discuss final drafts 

will be ]held nemar tihe end of 1972. 

Innovative Potertials in TInexpensive F ofing Syste:ms 

for Develop~Countr:. CIs 

Problezs of roofing, cons-itute the grc. -.est cons-ruction obstacle 

to the p.oduetion of housing in the less developed tropical areas of the 

world. AID annually corm~its consd ,-1,!, suns of money for the constrUc­

tion of low.-cost hous:big in les developed ountr:ws, a jer pct of 

1-phich is *f'o purchese(..! of 1tc.A>!' At the rcqust of: AID, there.s ..... 

on Scion or....'.. f] ],. . . ..,.v. le nt is col3 c,­

oratig with the Plu:ldir, R:-;cah Advi,.uv; TklrcaJ to epTore the fea s;b: lity 

http:Advi,.uv


of •initiating, or stinulating, a program of research and development 

in this area and -to outline a program should its feasibility be estab.­

lished. 
The Building Research Advisor, Jad is organizing a 15-man advisory 

panel of designers, builders, market analysts, and building-material 

developers, incl.uding specialists fixm I1D-recipient developing count'ies. 

The candidates for this advisory p-miel Lavc been suggested by m=Wbers of 

the Building Research Advisory Eca'md, the Federal Construction Council, 

Building Research Institute, Building Ii.dustry N.nufaeturers Research 

Coincil, U.S. National. Comitee/Counei. for International Building Re­

searm.h ad Docizuentation, and the U.S. lepartznent of Hbusing and Urban 

Development. 

The panel will meet twice, first to m)ap out 'the e qploratory effort 

and, second, to consolidate rccoamen-FItions. The first mecting will be 

hold April 19 - 20, 1.972; the second is scheduled for late August, 1972. 

The wicollnctions to r3OSTIDw3l]. be pr(zsented for 'transmittal -to AID 

and, if further in-depth- research is featsible, the panel will outline the 

'future steps that AID should take. 

It is anticipated that this study will identify prondsing materials, 

material co~rJinations, md areas of rest3oxch, and that it will set gutdc­

limes for a wo r comprehcncive, p7,rhaps .orli;j:[e survey. The repart 

wvill be intended for use by AID and other agencies, sucii as CAPJE and 

,IMftx, ,,hich are concerned with the const-ruction of iw-cost housing 

in 't):Opical countrics. 
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Technologioal Innovation and Monitoring IYogran 

A key question in the economic and rscAl developnent of many coun­

tries is whether there are new technologbical aJ.proaches that will accel­

crate development.. Although developing countries are usually aware of 

the problmr.s they face i achieving a fa3ter rate of develonent, they
 

often are not 
in the position to avail themselves of all the Iossibilities 

that technclogy can offer for solving thse pmoblems. These techmologies 

may be latent; or they may be already utilized in the United States or 

other industriailized countries, but in a way that v.Nuld not be suited to 

the social or, economic conditions of developing countries. 

To respond to this need for special tecmoJogical innovation, an 

Advisory Comittee on Technological Innovation and 1onitoring was set up 

at the end of July, 1971, by the Board on Science and Technology for 

nternational Developm-ent at the request of the Agency for International 

)evelonent. 

The program supervised by this committee has t..o specific objectives: 

1. The gencration of ideas for irmovative applications of present­

lay tecmological developments to innediate problems of developing coun­

ries; axd
 

2. The identification of areas of rescarch where concerted effort 

an drastically shortcn the time lag characteristic of the nomkil pro­

ressioncOf scientific advamce to potential application. 

The ideas and projects that the program fosters to achieve its
 
bjectives must be cojnpatib.je with til( following critcria:
 

1. 'They must ]Ive the itential to acce]lrate the development of 

one or nmcle dovelopiig co1nrftrics. 

http:cojnpatib.je


2. They must directly involve science or technology as the mi3or 

component. 

3. They must be beneficial in terms of hu~mn needs and values, and 

they should t[ke account: of local cultures. 

- It. They must not involve the exploitation, of any country by 

ahother or of any class by another. 

-5. 'Tey must be innovative. (Consulting firms can better handle 

conventional technologies.) 

6. Miey must not be projects t]at would, or could, otherwise'be 

developed for proprietary interest by a profit-roing group. 

7. The solutions should be realistically implamentable, and the 

proposals should include plans for implcientation. 

The committee and its staff have a number of endeavors currently 

urder way: 

Potential of Ferrocement for BoatbUildin and Other Construction 

In mnny developing coutries fish is considered one of the most 

important natmal resour.Ces because of its corrLibution to the protein 
level of local diets. Often, however, becau.ce of a shortage of suitable 

fishing vcssels, the. p'tcn-tial fish catch is rarely reaj.Jzod. 

A possible solution to this probicn is a methodl for, ,:rn-ll-boat 

constuction, using multiple layers of chick(in wIre :iMprct.Jlntcd wi:th 

concrete, which now gaining inl number ofis -ullent a couvrltrics in the 

dcv.lopcd w11.d. This mcthcx] A'. b:tvc prc:r...e for develoc.,p i gcountrics 

1x' cause it: u ;e:s i rierls til.t ] b rarc 3r a lAe, it 'cjuirs no 

http:becau.ce
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high techrologv, and it pnI-uces boat hulls that are renmrkably resistant 

to corrosion in t,opical envix nments. The literature on these feroce­

ment boats suggests that they can be proluced at a low cost and under 

very pr.imitive condJitions. 

The advisory cormittee has initiatel a study of the potential use of 

ferronent technology in international develolment. The study will 

investigatc the potential of fcrrocmnent for both xoat-building and 

other construction (silos, roofs, walls, pipes, etc.). The results of 

the study are intended for use by AID ani will also be distributed to 

appropriate organizations and individuals in developing countries. 

Because of the intense interest alrcady sho,.,n ii "the preliminry staff 

survey, the ponel anticipates tla: its report will be of even greater 

interest to development agences icd reslpns:ible officials in developing 

countries. 

As a result of a recoimendation rmLde at a meeting of the steering 

group in Febr-umy, 1972, a consultant has been engaged to sravey the 

state of engineerinig IrnowIedge of ferrocement. A second meeting of the 

steering group will be held in Mcay to evaluate the report. A 5-day 

meeting plaimed for A'igust 1972, at Airlie Jluse will include represen­

tatives frxli industry and 1iarticipants from dcveloping countrics. 

Non-Foo Uses of Unuti!.i-zed 1YOLcins 

Since the end of Wrld War II, many pojects have been startcd -to 

develop, n:mu Facturo, and distributc a variety of prot cin supplements to 

Jmprove the 1nut.1ritive value of deficient diets. 11ese pr°ojccts have boen 

s~X~fl5Cnorc, ce .ducI , or, s.;,<r'vid by Tlvi United atios iva 



inidustries, single individuals, foundations, and forcign-aid agencies 

of ,over erfts, using a variety of funds as financial support and 

many prodlucts as starting materials. In spite of these considerable 

efforts, only a handful of the numerous high-protein, low-cost food 

proSicts -Chat . , duveloped ... . the p fo_ w.. the fc-,ace. .li 

%.ereoriginally intended, largely because production lid not appear tc 

be comeniially profitable. 

As a consequexme of this situation and in view of the realization 

,that many sources of protein remain completely unutilized, the Advisor,3 

CoMnittee on Tcc]mological Inmovation and onitoring is investigating 

-the possibili-ty of using these protein soumrcs in non-food products 

for which jq. t,-:s now exist. 

An ad hoc panel of experts has been formed to assist the conrmittce 

by explorj.i g the feasi~i.ity or advisabillty of organizing a formal study 

of the prxbil(n. 

The group will be concerned, among other thing', with the 

following: 

1. I-Liufacturing processes in which proteins are produccd as 

)yVproducts a"mI large.y v- stcd, as, for, example, il the utilization and 

processing of coconut, tobacco, and castcr-oi. seed; 

2. iCior.Cia]. processes for which spi:.cif:ic proteins are 

requi.d as cII:wcal r.actaIt: or :higredients, an appon-ch to loe taken in 

the hope of witchin,;. known ravi material rvccuircincnts with known raw 

)atcria, 'ources,in "thnformu1ation stabilizers,as of foarming agent.; and 

1>TtC<dJ.J;g pyJ D1 U1]inm..tcr.i.ols ; and 



3, Ptocesses that raqurc emical comounds uni.quely or 

abun(]6ntly present in proteins, such as cei-ta'n amino -acids that are. needed 

fo? the manufacture of pha-rnceuticals. 

Feb They 

step was to collect infonmation on "the presen't uses aild the present fates 

The patnel m(,t in ru:nxy, 1972. felt that a necessary first 

of proteins that do not appear in the food market. The pxup compiled
 

a list of pccJplc znd organizations to be canvassed for, inro-fwvation.
 

Fuirther aition awaits the result of these inqu: r'is.
 

-Elecr'l o'_,,.'for VillaTes in Un.2e\ de.ed CountrTies 

An ,nep.Iis.vc,reli bl -:er supply for s2r,.ple co inm catJons equip­

ment, including television receiver's designed withi lo'.-er m.'requirc:,nts, 

is an imhportmt nccd for less developc' countries,. A l-rtkcular.y ungcnt 

b
need fi sm].l, for. use JTr a J]ow-poser generator, ,+,.. igsr:,te V.ll 

has .arisea in "the Satellite In;trcticn I Tclevision pogra bAscd as, on 


synchronoais satellite -to ]-;c laurcvhc d in 1.973 by IKtSA, 
 with TV broadcast 

capabilit les to cover, all of India. 

Contacts, wero :init:iated with key Indian per'c--iel as':ociated with the 

satellite project to cterminc statua 00 rqui-rcnts. Dr. ao " B.S. 

Director of the Electronic Systcms, Divsion of h Jncl:n Sp-ic, Pc!;e,'.wc 

Organiz.aYtion, has indicatcd It-t-d- p) has not uen Wisfacto:ily 

solved and "th':t he wo.'ul.d c....:e:cc:e r,.:ti.cn of a task forceo . scientists 

and engincacm; to :mv-stjvnte and rocci<c" irmovative olu.. n.
 

The evidacem at hair! curi-- tlj .rd cates li:]a 

1. here is an unmol.ved p-r',:.:J m in mupply- c:;hod!us: ,naurt;s of e]cc­

trica, i:ow to ixMe V... I .. :in Ico ;AM,...cMuntri cc for, ad.o, 

telecvision, avid oth,r'" c,'- .;:uriactr ? P lV L"i:; 

http:r,.:ti.cn
http:Pc!;e,'.wc
http:nep.Iis.vc
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2. Kerrasene-driven, thcermo-electrc atI hot-air engl. e generators 

are potcni:ia].ly capable of satisfyiig the requir -,aents; although otr}­

method., such as inexpensive solar convcrsioi, are not rmlcd out. 

On this basis, an ad hoc cormittee of experts wil] be .for icd to sif 

ad ne -cf explore the feasibility of organizing athe evidence at hand, 

more fo.nrtl study of the problez ai~d sc.,,rchlhfg for, innovative solutions. 

Use of riPvJdJJ.l TechniqVs n Ian for 1.:cuu'to Co .Orol 

P!r'imrii ,my investigation by the co:mi.ttee's staff inlicates that 

m.iny entc.ologists feel tiat the tine i s rpe for a new lool: at i,,-:Cqu:Lio 

control. in terms of innovative t chrniques t]ht are not heing ',exlored by 

agenoies concerned wi.th pu)lic health in dOvelop] hli eoulrcrries. :or exam­

ple, I]otti rcc..rit arid eml i.r wur,]- indJ.c!:tti a lent~a], ro of gi-crlic ex­

'tract or algae extrats as ]avvicies, camnivomous aqu:tic plarmt~; as con­

suITers of lar.'vace stck,--coslod ,cscds o trap an,] dro',n Jarvae, and other 

methors of biologji.cl contx):. 

TFhe ,dvlsory ccFr.>tte :h tff., an panel ofticoigh its itc, d ad hoc 

exTxerts to counsel The comittee on *[hr vi,.ue of furti]icr endcavors in 

this field and theccwre1the (most(fcctive coum,., of 5ction.The pnel 

met on )'diow 9, 1972, and di.cusscd a st of pro])lcms In the control 

of ins1ct--vcct'2or-.e d ancall se Aecld*t s W>A.c2r fu cdrtai.ed 

study. [)At the nI-;:Lt J):,.,a]g,] :"s prc.::d by p:;r,..its will he d.scussed 

and rcc r:u rnatjdrr.; m;d for MWc' fic prOc.cts :in :seui.io conrol, 

"10(2 F:rohb eL'mY 

'The c, ' . 13r and ];2ijii.r lien ( ' ,er,.s of vol urmc's of r.:Jo, 2ifJ.c 

to ):! : <. p: U' of :11 f.ii' 1';p.A.' i,, cov ,J.C:; w"oult I;: ve-yop.,v, i: to 

][ i]';A: \, ,[vn]p]d . O lt\::}';l " [:~ . .,:\:< 

http:biologji.cl
http:potcni:ia].ly


I. 't would pr),ide a series of compendia, in specific fields, of
 

mael. prohb.ejn of p.ractical. concern -to developing nations whieIl, 
 as a source
 

Or rls~caxz 1 top.c-, could 
 stintulate the intercst amd involvement of re­

seacuclis and graduate stuJcnts, both at home 
 and abroad, in technical
 

assistancu.•
 

2. t would sarvo as a filter m'chanism for screening "the ever in­

creasing loob].Cms "thyt arc being bloulht to the atteni:on of .te conmittee 

and staff: and would provide a need-d data kasc for the co'm-Lttee's activities. 

J3. It would provide a mechcxvi-m for difflun:Ion of tech.nological infor­

mation to the scientJfic covr,m .t[y a1] to t1ile public. 

1. It sCwVas iec nin to enale the ]PAServed one to become a 

catalyst in applyi*g [the tcc}nological abijitie, of the United States to 

problc s c.f developi:ient. 

5. Py iin oY r.,a r vn .utioris ciil the ner.mes of their dvelope:'s in 

subsequent i ssues, it would incrcs-o: co;:munication withinThe dvc:pVin,_ 

world, fcil.itate wider application of :,,csultt , and di]sCouroge duplication 

of 	 e [fort. 

F'uitful fields to Qe covrel on] "technQt,'s for gat]ur:.J Ct~rPe,.tions 

have been coni2dO-IXA. The first ,3lu7,e in the soies will be "1 00 Pn.bla-ns 

in Food Science for ])aveloping Ccurt.ries." 



Reports Completed under AID/csd-2584 during periol April 1, 1971 -March 31, 1972 

Ta-k Cr,c- ',I 

1. 	 Sui:mry' of ,sof Pocrd Science and Technology for.Ires ,eeti-. the on 

Intern.ticna~ 1. evelo.ment (October 21 22, 1971)
 

2., 	 Reyxort on TFhe Central hein.ccan '-orkshop on the Envi.m1nnt and Deveopcent, 
July 25 30, .971. (staf f : 

Con,.r.c.,v n dl 1i.dio bIente Fi _co v clDrarr-Ilo, pro'ccedings of 
"'rno 	 hG.
trCe-n.-LT'. :i/,r1'.21c :} : tce :v,.x,].r~cirt and iXA'velopment, 

July 25 	 - 30, 1971, publishEd ].y ICJT] 

P, orkth~ip e in3. 	 S.... R:iyorL of on The i of Scie nce aTn .'.chrnology 
ihe lco:,o &c"'Da;elo of ,.',:.tct e)uic of the Corgoent t'e .. .
 
during -Lh. 1970' s, June 7 - I, 1971. (staff. su .:ry)
 

ii.Research-'-'": Pr~ior t es and Rco' s in the Execution 

of..... xn.h in C'mi, January 18 22, 171.. (staff sx;~xiry)
''
 Om th . •1 of in 


Re, L et!.; P)'T:Tr "ti.' ...... UtJ.Of ofO:'"J'c.E., Cheea,
e cau, -,.• FIuV ..... in ,,.. h in 

t r s e . p on 

J. tic-,c nd -- :-,c in Th:ecution of 1?,..,&rchin Chaa 
Janu:.,,y131 22, 197., pubJish(eo !)v CS P. 

5. 	 Re)v""' , J-- n: U..,A. /h ::niitee on ,t-,icultu,"l Ertenricn 
(ItT) .	 :,.o:':- , ',fuo,;,LP.27 iU c.U.C 8ei1....71 pul ichedl:, bay CSo.t .. 

6. 	 SO. 1 :" ' n I '.'c?.Opi r Cont] i.es: P-rs'-,-t-,we5 ari] I--s,..." 

7. 	 NA /v-v " - ' .... on TTin-ii - :nrtovati.c- arid I .toring,t.er: icaJ 
,i~cmt to.-NP~-~:C Vax F'bruary 6, 1972,Covc::iir cy co 

rrade ava a to /JD fon (iitr:i lurjCon to 1-islfeL'Jons for .teirinfonation. 

Ta;k O.-ck- P33.,
 

none sul,:r ittcl
 

Tack Or- f5 (Co.cr-ia) 

I. 	1(Lpn'rt of ,Ot iI :.AC)-- Pancl Study of- Crauate Education amdr ;A, 

Ro'""',".' n ...' ' , . y 27 19'71.
O ( " 	 ]c) e 22':.,'y Co]_o;~: 	 , 

2. 	 Rceprt of a CYT. C.,"-, . !A2 :" t>v of C(.1N. -to.].:,hucaltion,'' and 
-Th.... h iit.I. 2t J ;(e': Cl( 1' .5 "- 20,. .. n A)] a, ' 197]. 

- 1q9 ­



lkepoxts. Completed, (cont'd) 

Task Onion [6 (Indonosia) 

1. 	 Suiry fort of am Indonesia - U.S. Workshop on' Indust-rial and Tedcnological" 
Reseojrch, Jarnu-ny 25 - 30, .971. (staff sumkiry) 

Task OrJcp #7
 

none sub-,jLmtted
 

AID/cd-l''-i-2, Task Or'der '1.2 (India) 

1. 	 Sufr.ury R,v trt of lHorks]-op on " in Life India,"iaterMan's in Septei*er
 
13 - 17, [971. (staff smrwry)
 

- 50.­



epirts in Pr r-piration on Activities held dur"ng period April1, 1971 

March 31, 1972. 

AT/csd-2584, Task 0r~or /'l 

1. 	 Suw- ry R'q-or, of the Workshop on the Contribution of Science and Tefetnoiogy 

to Y\)vclo-T-,r2,., Santiago, Chile, January 11 - 15, 1971. (staff sur,ary) 

on Water 1ceources, Envimrorurnt,2. 	 Sunmrmar'y P _,r.t of a Regional. Workshop 
suo,ard Nlationial D lopment, Singapore, iK'; rch 13 - 17, 1971. (st&af m'ctyY 

3. 	 A'm Analytical. Review of N',S Science Coperation Prograims with Developing 

Coun tries
 

4.- Scientific and Technical Infon-tion for DavcloD:.n!T Counhres ' 

in Foreign Assistance Activities5. 	 Involvemervt of U.S. Engineering Schools 

6. Development of Research Acdnistrators and Technical, Managers in Newly 
Industri.izi-ng, Coutries 

7. 	 The Raoe of Multinational Corporations in Str.-engthcning R, D G.E in 

Developing Coutries 

Task Orcec' t-3 (Agentina) 

1. 	 Report of the Argentxia - U.S. Panel on Scientific Infonration--smrary 
report of activities during contract pcriox. 

2. 	Report of tgentine - U.S. Study Group on Fx)d Tcchnology, July 12 - 17, 1971. 

,Task Ordcer #5 (Colombia) 

1. 	 Report of Coloa-ia Greaduate Study on Engineering and Applied Sciences,
28, 	 1.972.--'u:,Febr 

Task, Or'dr ',!7 

1, Report of the Comittee on African Aricultural Research Capabilities 

1. 	 Sur,,Iny et .. oF Activi:ticr; of theIf\, Advisory Panel to the 1inistry
 
of T,, (,,c. ald ' hc o g ],pullc of Yo"a) January 10 - 2:1, 1972.*
 

re 	 slnw c Nirc 31, 1.972.Antrd 
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Reports i-n Preparation, (cont ' d) 

TaSKUT. 1-' U 

1. 	 Report of the Joint NAS - 0RD Study Gnoup on ekmographic Training and 
!.sea,:!Ich in Zaire, January 211 - 28, .972. (English*) (French version 
to follow) 

ATD/csc-ll22 Task Orcor -'.'3 (Brazil) 

1. 	 Recoi.riendations fcr T)r.oving Cop;uter Science Eucation in Brazil, 
1iay 1972., of ( Pq - JNA Joint Study Givup. on Coiputer Sciences. 
(ecting h ld Dec.ic.r 10 15, 1973.) 

]3r-zil~icm ,,e.t: of the Fourth Workshop. on 
Contributions of Science and Technology to DaeC].oT'pent, Washington, D.C. 

Noveimer 1 - 5, 1971.* 

2. 	 Scicnce and Dve~i Pert 

Note: The above two reports ar to serve as *the sem.anmual report cn status 

of study group activities in Brazil' for the period July - Dzcciber, 1.971. 

,tRk}-,ts completcd ,i trd sinc,e Vrch 31, 1972.izanittcd 
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PJAflD ON VCP7!!_ C? AID ITMCE~OLOC IT)", iTT1EPATIO11,"J, DEVELTOPNT 

Chairi-,an, Roger Revelle, JRtrvcnd University'c 

C. Prold Pmc.n rsn R~oy L. lovvorn 
Univeitx'iL\ cf Chicaqgo U.S. .ert.:ntof Apriculture 

Ivan L. ]3'.,Piiett John J. V6c (,I.\ey 
'Elm Yori:, University i-txical Center Thie 1RocJcfclicx 1bury-iation 

*Cairl t1:i5.Josep 4 h B3. Plattc 
StanfoXrd Univcsity Harvey IudCoeg 

D. 1'arkJ H sted H..Robipn51 
HaarvardJ Univcmrsitv school of Purdue unaive-sity
 

Puli eath
 
Stefani 11. RQ~ob)ck 

B.a.r1.>j !7,ard Jacr~on Colula_0 Un ivc1'ity 
ColurbiJ.i~Universi-ty 

11. Burr Stciri.cch 
Vlillai A .W. Wrb;Voods Pflojlc Ccc.amopraphiic Im:titUt101 
Arthur, D. Littlc, 171c. 

CaXTolJ. L. 1,11.son 
Rohx-,rt 1-. Krile Massachusctts Institutc. of TcchnoJlogy 
Alfrcd~ P1. Sloan 'Foundation 

H-ar:Lc-m lhx).-Y Brnice S. Old
 
Forciun Sccrictary , NAS Arthur D. Little, Inc.
 

T.)owis, T. Milone 
Un)iver.,;it',y of Conr,-±,cticut 

*Rephaccc by (.ari Djex'assi, I4~rch 1972. 

1.on""ilift:.fic 

Chair'wan3 NCJ\'in S. D:1y; NaitionK"L Acowtc anl Elpac, AcmiaisLration 

Vcern 11. Pirr,; re A Tt 

J%",3Pi:r Trifor.r.-,ticn in Arrwcntirna 

V,0L'e: AllT jp.K1 '!.'] ilalrr i ;~d~ iirc hnJ~oc curn~civ at 
of,~ . i ~I*7;Te Y) iI 



Chairman, C.O. Chichnster, UiivcP--ri'ty of Rhode Islan1 

.',rtin 1!. 4].1er Harold E. CalbeMlt 
Univer,-ity of Cali.fornia, D-vis University of Wisconsin 

George M. Pigott 
Univer-:ity of V'ashhgnton 

HAS Pane. for IV Bra-zl]-U.S."or--',)
OnSCY~l(C~~.(:i,..lo p J.n J),V-].c,.... t 

Chairin, Harrison lrom, Forcign .ecr .. . , S 

CRc . Rbu't N'. ),:.i.dler 
Universitv of Illinois Alfred P. Sloa.n Foundation 

Carl. Pjerumsi. Roy J,. 1.ovvorn
 
Stanford ,niversity U.S. D &tW:'.nLt of Agrticulure
 

Bruce "ildh-rst Bruce S. 0.
 
Irfo,--i-ti(n P.cessriig Societies Foreign Sccrc.txary, I.AE
 

Richard C. Jorden
 
UnJversiti? of Linnesota
 

NAS PNi:-:l on Crae Tc!cih.nr and rc,';'nh in Chc s'ry in Brazil 

Chairm2n, Carl Dj eraa , Pity-. Stanford Univ(rz 

John D. ]3i.deschwJe]cr W.ilan S. Johnson 
'LxCcut.Lve Office of Science &Technology Stanford University 

Russ:el!. A. 'onham Robert: 1. ,reidler 
Ind&.arla University Alfred P. Fim ation 

Michel r:oud,,rt ly-on 1r9Po,:.r n 
Stacrifo'd Urivcrsi:ty C]ifornIaiF "....nstitute c logy 

Hlarry PB.""ay J.rr.s A. 1Thr-,al 
C'Aifoirn~a lnstit u'ue of Techua.N-tczy :or~th;.7es1:crY University 

Georgemc S. nd Charics ,. Ovc:rbr e 
Califo:'.a Institute of TcUhno].ogy Univers it:y of l.i.chigai 

http:Tc!cih.nr


NASPw'mecl for, Jo~ rt Study' Crotiv on Coit~ eecc n. Ira zi]. 

('l cirn. '*Hrr3y D. Hus~ey, Univev.-ity of California 

B~r: 13x4r"Y I'm A. M03k-.noff 
13ard Corprapt ion niver'sity' of. Cal ifornia 

Ahc-rican :~l('tinof Data 
Prcessim. Societies 

NAS B}HAr:. for Ccntcl / iner5.ean 1Wo,-rkshocp 

onI IX.'cv!Toict aii,,, t1v? Enivonntnlt 

Cha i,mcn, L'ch-mrd Ac-~mnran, Carne.gie Inc ticut ion of Wlashington 

Ki&c .scn "3rown Cruz A. lMatos 
i'oieign Sz:crctary, PAS Envirorrlcmta). Quclality Board 

Coin nonwcalth of Pu.erto Rico 
Anne P. Captctr 
Harvard Ecorncavi~c Research Project liow7ardl. B3. Shirley 

P tteile Meiorial. institute 
Xort:on Cinsh:,urg 
Uivcrsity of Chicago l-ank 1ad swtorth 

U.S. Dcqpartmncnt of Agriculture 

NA.S Panc-. for StLudy of Cr~dtuvto Ed~,cation and Pescwx'ch 

~*ca~r::~2; 1l:.13am L~. F\'eritt, Unive-rsity of Ill-inois 
aiiCoord-5)ator, Jwnces 1B.Quinn, Dartno::-uth Cb'Llcq,' 

Richnxrd L. Andecrson rarl 1M.Irving 
Syracusc Universit~y U.S. Ccological Survey, Bog,,ota 

2aC. knr-IA. DD-,rly James F.. I *ler 
Unaversiy of 'isconsin Uivex 'itg of 1Jinn" ;ot 

Vidtor V.. G'oldschmidt ccrald L. Park­
purdue: Un i\er.-'ty M'ichigan SJtatec University 

ThD, Quthrie Ulricoh1etersEIC 

8i~~Y[O ILCEII~y Farvrd Uivozit 



Africa 

IIAS Nr-i fr -~\ C-oup on A~icuer: Rcscmc ~~n.n-w - in Chain­

Chaivrna,2m Damld V". Partoll, CowAl Unlivorsity 

Robert 1-.I- Jigan Jolul W. sp~ivcl 

University of ifori Davis UnJ.\.'rsity of \'ermnt 

North Carolinzu State University- Rocil-feilk'- -Univ.ersity of Xbzidan 

NAS, PLane2 fu~~r'o onl Sci clicc2 an- 'Aecholon 

Chairnnan Cnrl IDjenis.Szl Stanfor'd 1.lvcrsfty 

roreign k$ecn':axy, 1NAS Uiversity of Marylandi 

Jatmes Cvter Dh'nst R. PaIri-.
 
Vaniderbilt University Mas sachus ettc :rnstitute of T~echnology
 

Paul 1D'bczAk il~r '.Pkot Jr.
 
Tuskegee Iristitu .e 1'6 ibS-tc Urili.wV 'sity
 

Carl K. LEichcx Tobelt WeEit
 
Irichiga,7,n St,-ftC UlliLrS-ty TUf LS University
 

John J. M4:l\c!vcy, Jr.
 
Podccller Foundatlion
 

IAS PInol for. Studly (mpon D cprhyin 7n Sre-

Chairman, Ansley J. Ccolc, Prince ton Universit-y 

John C. CadclEticnne Van de 1%iilile 
Austrixi Nxtiortal. lnven-.ty Princceton Ui rcrsity 

http:lnven-.ty
http:Urili.wV
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"Asia 

PAS Panel for "Water in l,'Pn's Life in India" Vlorkshop 

Chair2ran, Regcr Rcvelle, Harvard University 

1Krtin Ale xander Donald W. Pritchard 
Cornell University Johns Hopkins University 

Jolm C. Gever Gerard A. Rohlich 
John.s hopkins .University University of Wisconsin 

Paul I!. Jones R,]obcrt L. Smith 
U.S. Geolo-ical Survey University of K-,ansas 

Thmos .adock, Jr. Harold A. Thom-ats 
U.S. Gologiical Sarnvey Harwvrd Univeosity 

Perry L. I{:Curty Nthaniel Wolr,-.n 
S'tanford !ivcr;i't-y University of New Mexico 

David Pincetel 
Cornel]. Un i versity 

NAS AcMvJnorv Panel to the ]Yorean Ministry of Science an Techrnom, 

Coa{maii Rc,get Rcvel)c, Harvard Ujiversity 

Ilubeft Fef-Tfncr Fanlklin A. long 
Stan[fcrd U.iversity Cor'ne.l Univer-sity 

1,!AS Panel fer Soutlat t As:i: T-,,icn=- i."'. 
on U-tcnW;uj;,hmcerL biu1Qo: vdpcr 

Chaiv2ia, Cer.ad A. Pohlich, University of ....t" 

D n&.!d W,.}.Cod 
Un:ivorsity of Alaska 

J.}1. Rce 

,1r.CoiT-Y)dtion 

Gec F. Liens 
Corel 1 Ut:ivj\..sity 

Gordon C. Robeck 
U.S. 1:r)v:i r- ,cnLal Protection Agency 

}My);n .:lC. ].c . 

Co. 1 Univers.ty 
Gi] ],7et 1. b 

Uni\,er,-..Ly of CoVlo-do 

Do)n-.Id J. 0'OCrnow. 
U ........,_,. 

-onlfr- WoPtu 
U.S, Cco.1Loical Sur'vey 

D-nit::l A, 01-,:m) 
IUniv(:...-Jlty of[ b.1 Camxl.ina 



SPE2CIAL. S"TJD:LES NIT~ADV:rMoY FiC:iiS 

Scnert5ficAd Pok-: 	 C-11~o'vP~e.e ana 

Chairma~n, AoN C. Grecii, Johln Creen Asscolftes 

Scot't I3A? -'s *3oli W. Mvo! 
Spccial I J5.stant UUISIST, 1-T\S Thttclle I"~~rnafor 01'S, 	 nstitute 

11'ein Da,, Jamrr 5 Pal!ex' 
1!ati cral Sci-.ienc ui~ c UinCollcegeC 

Qrri.S C. 1 :cfiahl Ilcyroty r (retired)
 
1kources for the F'uture PRoc-efelier Found-alion
 

David IyrF. Joa c1iun \'ey'1
 
Wisconsin Stote University Hunter~ College
 

FosterI% hwt
 
Council on Librcxy RhUYCInc.
 

Ad 1-bc Advisorv Panel on Ui2I SlrJnr Eaino 

li-Dz\;cjnl C~U L'L 

Chairman,1bfed mi, University of Pen-nsylvania, 

Iar'rington Dai incs ccorige 0. IlAf 
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