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Part I: OVERVIEW 

STATISTICAL SUMMARY 

Period of Grant : 8/11/71 to 8/10/76 

Amount of Grant . $580,000.00 

Expenditures for Report Year $104,159.99 

Accumulated . $296,137.13 

Anticipated for Next Year $160,000.00 

NARRATIVE SUMMARY 

The objective of the Grant it to enable Cornell to develop 

institutional strength in the area of policies for science and 

technology in developing nations. It was envisioned that the 

development of teaching and research would stimulate new con­

tributions to knowledge, new opportunities for education in 

this field, and the development of new capabilities for res­

ponding to requests for professional service. 

In pursuit of these objectives, Cornell established 

the Program on Policies for Science ar, Technology in Develop­

irng Nations (PPSTIDN). This Program provides opportunitie:s 

and support for both study and research on science and techno­

logy policy in developing nations. It fosters the development 

of relevant courses, publishes teaching and research materials, 

and sponsors seminars, conferences and symposia. 
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Program Focus
 

Over the past year, PPSTDN's activities have grown sub­

stantially. This has resulted in increased Program participa­

tion by faculty members, and has enabled PPSTDN to focus on
 

science and technology policy issues in specific problem areas.
 

These areas include:
 

agricultural production (particularly food processing);
 

industrial production;
 

regional development (particularly low-cost housing and
 

transportation policies);
 

education (particularly science and engineering at the
 
university level); and
 

natui'al resource management (particularly water).
 

Within each of these problem areas, researchers are examin­

ing several policy issues. These include: demand for tech­

nology; supply of technology (sources and control); linkages
 

between producers and users of technology; socio-economic 

impact of alternative technologies; and institutional infra­

structure for designing and implementing national science and 

technology policy. 

Program Activities
 

The activities of the Program are designed to:
 

provide opportunities for graduate study;
 

provide research opportunities for students, post­
doctoral fellows, and faculty;
 

develop new courses;
 

publish and disseminate teaching and research materials;
 

create, through seminars, conferences and symposia,
 
an environment conducive to the advancement of
 
knowledge in the field; and
 

assemble, at Cornell, the capability to respond to
 
requests from developing countries for professional
 
assistance.
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Program Accomplishments 

Graduate Study Degree Options: The Program has progressed 

toward the establishment of a formal graduate degree for students 

of policies for science and technology in developing na ions. 

A proposal for the creation of a new degree option for science 

and technology policy (S/TP) has been prepared and slbmIitted to 

the Field of Internat ional Development.'' The proposal will he 

considered at the first Field meeting this Fall. If approved, 

students would be able to enroll in a degree program leading to 

the Master of Professional Studies in International Deveiopmoint 

with a concentration in S/TP. 

The new degree opt ion would complement existing pro grams 

in the Field of Publ ic Policy under which it is possible to 

receive a graduate minor in S/TP at either the Masters or Ph. ). 

level. 

Courses: As a sequel to the first low-cost housing course 

,hich was offered under PPST'N sponsorship in Spring, 1975, a 

more specialized seminar, primarilv for architects and engineers, 

was offered in Spring, 1974. it was well received, and under 

current plans, the two courses will be alternated with one being 

given each spring. Both courses were developed by a multidisci­

plinary team of faculty members.* 

Low-cost transportat:ion is a new area of Progiram 

activity. Work began in early 1974 to develop a course, '"Trans­

portation Policies for Developing Nations - With lmphasis on 

Low-Volume Roads". This course will be offered in Fall, 1974 by 

*At Cornell, the term "Field" denotes an administrativ.e unit. 

of the Graduate School in which a student may take a major or 
minor. 

**Frarklin ,J.Ahimaz, Peter S. Chi, Peter Cohen, James (Converse, 

MaryAnn Griffin, David B. Lewis, Henry Richardson, Floyd 0. 
Slate, and Darrell Williams (Note: For the D)epartmental 
affiliation of Program Participants, please see pages 59-62) 
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a team of professors from three departments.* In preparation
 

for the course, PPSTDN sponsored a seminar series (Spring 1974)
 

speak on campus. Simul­which brought transportation experts to 


taneously, the compilation of an annotated bibliography on low-


It is duo for publi'ation next
 cost transportation was begun. 


year.
 
"Science, Technology and
PPSTDN sponsored a seminar on 


International Relations", taught by Milton J. Esman and Aaron
 

Segal. This course investigated the effects of modern science
 

and technology on international relations, particularly among 

Guest speakers lectured on advanced industrialized countries. 


selected topics. 

David B. Lewis offered a course on "Advanced Planning Anal­

in the
ysis with Selected Applications to Development Problems 


Third World" in Spring 1974. The objective of -the course was 

students of policy planning to develop the capabilityto enable 

to use advanced analytical techniques for specific 

problems of development. 

Program several research projects.Research: The sponsored 

Among the major studies completed were: Toward an Andean 

Common Market for Science and Technology, by Robert N. Seidel, 

and Quo Vadis Cybernetic Civilization? Nanional Policies for 

Technology Industrial Democracy" A HlypotheticalScience and and 

Model for an Industrially Semi-eveloped Country, by Karel Stregl. 

number of student researchThe Program also supported a 
reportsprojects which were completed this year. The resulting 

are listed under Publications and Reports, pp. 5-6.
 

In the area of continuing research, Professors Chi and
 

Griffin are studying housing policy alternatives for squatters
 

in Limon, Costa Rica. They are conducting surveys of the
 

squatters and the inhabitants of public housing in the city.
 

The results of this survey will form the basis for recommendations
 

for an experimental action program to be carried out by local
 

The field work for this project began in August, 1974.

agencies. 


*Gordon Cummings, Lynne Irwin, and Darrell Williams.
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Professor Henry Richardson is continuing his work on basic 
housing production systems in Ghana. The major objective o" 

this study is to empirically documen- the structure of different 

housing production and delivery processes used in urban areas 

and the institutional and technological constraints which operate 

on these processes. It is expected that this study would serve 

as a basis for developing guidelines for formulating national 

housing policy. 

Professors Tom Davis of Cornell. and Loretta Good of the 

University of Wisconsin (Lacrosse) are collaborating on a 

science and technology policy study in Mexico. Tho are inves­

tigating the effectiveness of alternative polic instruments 

in influencing the behavior of manufacturing firms. The field 
-work was completed this Summer, and two monog raphs will be pre 

pared in the Fall 1974. The design of this study will he used 

as a prototype for a comparative international study of techno­

logy choice among manufacturing firms in developiing count ries. 

In support of its research activities, the Program main­

tains a modest 1)ocumentation Center containing materials rele­

vant to science, technology and development. Over" the Summer 

1974, the entire collection was transferred to a new and more 

convenient location. New materials which had been forced into 

storage, due to space constraints in the old location, were 

catalogued and integrated with the rest of the collection. 

Publications and Reports: Over the year, the Program 

has issued a number of pubhi,-ations and reports; they include: 

Publications 

Toward an Andean Common Market for Science and 
Technology, by Robert N. Seidel 

Low-Cost Housing for Developing Countries: 
An Annotated Bibliography 1950-1972, by 
Floyd 0. Slate 

,ocial Injustice and 
Extensions and an 

Optimal Space-Time 
Application to the 

)evelopment: 
Minimata 

Mercury Pollution Case, by Yoshifusa Kitabatake 
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The Urban Freight_ Transportation Planning Process: 
An lnput-Output Approach to a Methodological 
Framework, by Kang-Won Lim (published through 
the Graduate Field of City and Regional Planning) 

Reports 

Quo Vadis Cybernetic Civilization? National Policies 
for Science and Lchnologv and Industriall Demo­
crac: A llypothetical Model for ar Industrially 
Semi- elyloped Country, by Karel SLregl 

Unemployment in Jamaica and the Contribution of 
the Bauxite-Alumina Industry to the Employment 
Problemi, by L. George Nelson 

Preliminary Study I the Water Resources of the 
Atlantic-Coast, Costa Rica, by lorge de la Guardia 

The Natural Resource Potent i al for Re i onal Dcvlo ment 
of Limon Province: A Irel iminary Survey by Cornei1-
Costa Rica Team 

Diagnostico del Sistema do Educacion Client ifca v 
ecnoiogaTlT Costa bicav ases Para su Plani-­

ficacion a Largo lazo, by Marianc Ramirez Arias, 
Jose Brenes Andre, and Oscar Torres Padil la 

Information lana ement in Ileye l ojment ,\m inAi s t ration• 
On Technology's Promise for _olicwnaking in 
Developing Countries, by lDan.iel H. )umas 

Other 

Directory of Courses related to Policies for Science 
and Technology in Developing Nations, 1974-75, 
by Nancy Gallant 

Seminars: The 1973-74 Seminar Ser ie.s focused on Program 

sponsored research. The seminars provided a forum for a review 

of research results and the exploration of new ideas. These 

discussions served to help link the Program with the broader 

Cornell community. The reports of Program participants were 

complemented by the presentations of several outside professionals 

who were invited to Cornell to speak on their act ii ties in the 

area of policies fir science and technology in dveloping nations. 

In addition to its regular seminars, the Program spon­

sored a second, more specialized seminar series, dealing solely 

with transportation policies for developing countries. These 

meetings were preparatory to the new course on transportation 

planned for Fall 1974. The seminars helped to acquaint the 

Cornell community with transportation policy issues in dev Icwo­

ing countries. 
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Professional Service: In addition to other work, .several
 

Program Participants have been active in professional service
 

activities. During the summer 1973, Professor Floyd Slate
 

participated in a Low-Cost Housing seminar at the liast-West 

Center in Hawaii. lie was subsequently asked to contribute to 

a Roving Workshop on Low-Cost Housing in Asia, scheduled for 

January 1975.
 

Professors Slate, Cohen and Richardson attended the 'lhi d 

International Symposium on Lower-Cost Housing Probilems, held in 

Montreal, May 1974. There, Professor Slate chaired the session 

on "Industrialization" (of housing production). Prof. Richa riso 

presented a paper, "lousing Strategies for a Deve loping Economy" , 

based on his PPSTDN-sponsored research in Ghana. 

The entire Low-Cost lousing Team presented a se,,inar at 

AID/Washington on the necessity for a muILtidisciplinary approach 

to low-cost housing policy. 

In the area of education, F.J. Ahimaz has been working with 

groups in Costa Rica on technical education in that country'. 

One of the groups working at the University c- Costa Rica pre­

pared a report on the status of science and engineering educat­

tion in Costa Rica. The report has been published in Spanish. 

It includes several policy recommendations. 

In the last Annual Report, it was noted that work under a 

sub-contract from AID for research on science policy in Costa 

Rica had led to a report on The Natural R esource Potential for 

Regional Development of L imon Province: \ ProAim mary S!Vj__. 

Since then, there have been a number of follow-on activities. 

In Spring 1974, the Government of Costa Rica convened a "SC1m­

inar on the Role of Science and Technology in the Development 

of Limon" . The report was discussed and Lse(d as the basis for 

planning future work in the development of L imon lrovince. 

F.J. Ahimaz led a Cornell teaim (10 members) in assisting Costa 

Rican counterparts with the development and execution of th i; seminar. 

Frequent contact with Costa Rican groups has maintained Cornell's 

involvement in the province, and PPSTDN expects to continue 

working there. 
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Under a purchase-order, AID contracted PPSTDN to revise 

and update the OST publication, Science and Technology in 

International Development: A Selected List of Information 

Sources in the United States. The work on this project was 

begun in August and is scheduled for completion by November 

1974. 

Other professional services were provided by individual. 
Program participants. F.A. Long is an advisor to the Ministry 

of Science and Technology in Korea and headed the U.S. advisory 

team which went to Korea in November 1973; he also particilpated 
in the U.S.-India bilateral Pugwash Conference in ,January 1974 
which analyzed a number of possible areas for collaforative 
research. F.J. Ahimaz participated in the 
inaugiiril meeting of the new Regional Development Council 

for Limon Province. Milton Esman, under contract with USAID, 

visited Brazil to research material for a report on the 

National Academy of Sciences project thcre. James Liggett is 

in Colombia, working at the Universidad del Valle and the 

Corporacion Autonoma Regional do la Cauca. Willi. am Goldsmith 

participated in evaluating the Office of Education Grant to 
the Program on Comparative Urbanization at UCLA. Barclay 
Jones is worhing on a project in Yugoslavia for the regional 
development of disaster areas, Jim Converse has been working 

on a USAID funded project in the disaster relief area of 

Nicaragua. 



Part II: DETAILED REPORT
 

I. General Backgron'd of the Grant 

There is a growing realization among scholars and practi­
tioners that science and technology policy (S/TP) is a Funda­

mental component of development policy. A substantial nLlmher 
of developing countries and regional organizations have aIiredN' 

established high-level planning groups with explicit charters 

to prepare S/TP strategies and proposals. Simila l y, UNI:S(0O, 

ILO, OECD, and other international organizations have focused 

increasing attention on this ]natter. 
Despite the growing interest, however, there are \Iv low 

schools (either in the U.S. or abroad) offering a comprelensive 
program of study, and research in the area of S/TP. 

Responding to the need for a focused effort in this arca, 

Cornell undertook a major committment to the subject, and with 
the AID grant established (1971) the Program on Policies For 
Science and Technology in Developing Nations (PPSTDN) . It is 

jointly sponsored by rhe Program for Science, Technology and
 

Society, the Center for International Studies, and the Co lege 

of Engineering. PFS7DN sponsors the development of new courses 

and seeks to provide opportunities for Cornel1 faculty and stu­
dents to engage in coGlaborative research with S/TP professionals 

in developing countries.
 

'.9­



II, Objectives of the Grant 

IObjectives Restated 

The objectives stated in the contract were to:
 

increase...competence and breadth of interest on pro­
-
blems of science, technology and public policy rele
 

vant to developing nations...;
 

produce a body of trained people, knowledgeable in
 
the application of science and technology to societal
 
problems and desirous of working with groups within
 
developing nations on:'these efforts;
 

produce a body of new research-based knowledge rele­
vant to this subject (science and technology); 

study the policies and practices which influence tlAe
 
development of indigenous science and technology in
 
developing countries, and the ways in which this as
 
well as imported science and technology can, by
 
appropriate adaptation, be applied to the social and 
economic development of these counties;
 

make in-depth research and case studies, involving the
 
joint participation of personnel from both Cornell
 
and the developing nations;
 

identify areas where the lackS of information or analysis 
is a crucial limiting factbr to establishment of rational 
policies by the less developed countries..., 

provide...a "core faculty" and coordinating center around 
;> .which expanding efforts will arise and attempts will 

be made to solicit support for and to maintain a 
common, coordinated approach to problems of science and 
technology policy...; and 

develop a central library of reference material on
 
science policy. 

Review of Objectives
 

The contribution of PPSTDN to the increasing capabilities
 

in S/TP at Cornell is being accomplished primarily through
 

course development and research, To date, five new co)i-"ses
 

have been created and two more will be taught for the first
 

time in 1974-75. *These courses deal with selected problems, 

potential solutions, and the relationship of policy to other
 



aspects o f devel opment: -p arti cul1arly the social1 and economi c: -'
 

:consequences,o f S/TP decis ions. :hog~hs cuss
 

study science and technology policy and seeks to, nrepare them
 
to deal,,,with projects,and problems ifn the field. ::
 

S By sponsoring carefully selected research projects:, the
 

Program has made it possible for a number of scholars to extend
 

their professional competencies into the field of science and
 

technology policy. Typically a faculty member in a relevant
 

discipline such as engineering or education will have worked
 

almost exclusively:?on U.S. domestic problems, Through research
 

sponsorship, the Program has been able to encourage a number
 
of such individuals to expand their scope of professional inter­

est to include S/TP problems in developing countries. In other
 

cases, Program sponsored research has enabled scholars already
 

engaged in: the problems of developing countries, to extend their
 

work to S/TP.
 

As an outgrowth of the research activities, the Seminar
 

Series enables Program participants to report on their work.
 

It also provides .a forum for professionals from outside the
 

University. to discuss their projects with Cornell faculty
 

members and students.
 

The activities of the Prcgram have been developed to meet
 

the objectives stated above. Through course development,; re­
search, seminars, in-depth case studies, and publications,
 

PPSTDN is enhancing Cornell's competence in thie area of science
 
an 
and technology policy and providing opportunity for students
 

and faculty to become more :expert in the field. Through its
 
-
linkages with development institutions and organizations out
 

sid te
Uivrsiythe Program is as- isting pofessionals
 

working with science and technology-policies in developing coun-..
 

t'ries. .... ..,
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III. Accomplishments
 

Degree Programs 

Program has made substantial progress toward theThe 


establishment of a formal graduate degree for students of 

nations.and technology in developingpolicies for science 

More than a year of preparatory work culminated in May when 

to apply to the Field of
the PISTI)N Executivc Commitee voted 

International flevelopment for the creation of a new degree 

fol science and tech'clogy policy. * The proposal has
option 

at the first
i)een prepa red and submitted for cons iderat ion 

Field meeting this Fall. If approved, students would bU able 

to enroll in a degree program leading to the laster of Profes­

with a major con­
sionaii Studies in International Development 

and Technology Policy. A unifying ele­centration in Science 

option would be a two-semester seminar se­
ment in the new 

quence: "Policies for Science and Technology in Developing 

and 'Science, T( 2hnology and Development". TheseNations" 
with both more specializedcourses would be complementedbasic 


the general

offerings related to S/TP and others drawn from 

core of the pr ogram.
 

This new degree option would complement existing programs
 

in S/TP at either

under which it is already possible to minor 

the Masters or Ph.D. level. 

Courses
 

the expansion and enrichmentThe Program seeks to foster 

science and technology
of course offerings in areas related to 


policy. This is accomplished by course development grants
 

or teams of professors who wish to pre­individual professors 


modify existing courses 
pare new courses related to S/TP or to 


area. The new
 
to make them more relevant to this topical 

in 1973-74 are described below. courses offered 

the term "Field" denotes an administrative unit of*At Cornell, 
a student may take a major or minor.
the Graduate School in which 
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Low-Cost Housing for Developing Nations Workshop for
 

Physical Planning, Site Selection and Design. This was a new 

i.course,
offered-for-the.firstitime.in-,the,,- Spring- eiesiterof. 

1974. It was offered primarily for architects and engineers,
 

and dealt specifically with the technical aspects of low-cost
 

housing. The course was developed to complement the policy
 

perspective approach of the first low-cost housing course
 

given in Spring 1973. Three faculty members organized and
 

taught the course.* The sixteen students who took it were
 

organized into four study groups; each worked on a particulat
 

problem in a specific country. The project topics were:
 

design of earth houses to better withstand earth­
quakes in Iran; /
 

housing development plan for resettling squatters in
 
Limon, Costa Rica;
 

housing development plan for Tema, Ghana;
 

redevelopment plan for housing in the Lyari area
 
near downtown Karachi, Pakistan.
 

Although PPSTDN sponsored development of this course,
 

no funding was 'required. It was a direct outgrowth of the 

first low-cost housing course and was built on the experience 

of the faculty, both in leading a multidisciplinary course and 

in working with low-cost housing in developing 

countries.
 

*Floyd 0, Slate, Henry Richardson, and Peter Cohen.
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Science, Technology and International Relations. This. 

course was offered in __the Spring_ semester 1974, 

through the Government Department and the School of Business 

aiid Public Administration. It was taught by Mili 'on J. Esman 

and Aaron Segal. The course investigated the effect!; of modern
 

science and technology on international relations, especially
 

among the advanced industrialized countries. In particular, 

it focussed on the international implications of the science 

policies of severial major powers (among them, Japan, the USSR, 

and the European 'Economic Community) and illustrated these re­
lationships by exploring problem areas such as arms control,
 

communications satellites and the international politics of
 

oceans. Guest lecturers spoke on specific topics:
 

T. Dixon Long, Case-Western Reserve University
 
Science Policy - Japan
 

Lawrence Scheinman, Professor, Government, Center for 
International Studies 

Science Policy - The European Economic Community 

Karel Stregl, Senior Research Associate, PPSTDN and
 
Center for International Studies
 

Science Policy - USSR
 

Peter Auer, Director, Mechanical and Aerospace
 
lngineering 

Energy and International Relations
 

George H. Quester, Director, Peace Studies, Center for 
International Studies 

Science, Technology and Arms Control 

Steven Levy, Ph.D. Student, Government
 
INTELSAT and Communications Satellites
 

Daniel S. Cheever
 
International Politics of the Oceans and Deep Seas
 

!-." ":. ." .: .! ;," :,' ". " i - :: ,''=: ' i '- -: " : . ::' i : . ;- , " .,% : t . .' :.. , " " . ! [ : '% ', :' :,; ': i_..: ::' , : i , : " ­
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Transportation Policies for Developing Nations - With
 
Emphasis on Low-Volume 
 Roads. This course was planned and pre­
pared over the Spring and Summer 1974. It will he offered in
 
the Fall 1974 semester by Iynl l rwin , Gordon Cummn ings , ainl
 
Darrell Williams. h'e course is a multidisciplinarv SI rvvoy o
 
the processes of policy formulat7ion tar, and pl ann ing or, trans­
portation tacilities in developing countries. ftThe areas 

concern include the policv-making process and strategy of policy 
implementation, economic po 
icy and analyvsis methods, sac ioa-­
logical considerations, and the technology of road bu ilding. 

In prepa rati on for the cooi'see, 'P'St'I[N spon.saored a semilnoar
 
series 
 in Spr ing 1971. Thisa series hellped to intradoc, ithe
 
topic ot low-cost transportation to Cornll
the communitv and
 
to identitv a grlup of interested students for the coourse. A
 
list of the speakers and their topics may be round on p. 2'7 

under "Sei nar SCries". 

Advanced Pl-anning Analvsis with Selected Applications to
 
Development Problems 
 in the Tnird World. This course was 
given in the Spring semester 1974 by D~av id B. Lewis. The
 
objectives of the course were to 
 enable students of ; icy 
planning to develop the capability to use a numiber of advaiaced 
analytical techniques and indicate theseto how techniques 
might be applied to particular problems of development. The 
topics covered incliuded wel fare economics, simulation modelling, 
linear programming, network analysis, cost/benefit and cesi/ 
effectiveness analysis, and financial analysis., Practical 
applications were emphasized examples drawnwith primarily from 
developing countries. 

Research: Completed 
This secticn covers research funded directly from the 

211(d) Grant. 
 Other Program related research is described in
 
Section 
 VI., "Other Resources for Grant-Related Activities.
 



Toward an Andean Common Market for Science and Technology, 

by Robert N. Seidel, Ph.) 

This stldy explores a number of historical reasons for 

the present concern with science and technology' policies in the 

Andean Croup. Tho research focuses on the question of whether 

the combined efforts of developing countries can enhance the 

possibilities areposibilities for effective policy. These 

beset by numerous hazards because of the diversity both of the 

tochallenges facing policy-makers and of their response these 

in the Andean Common Market, explicitchallengC;. Moreover, 

science and technology policy is just in its Formative stages. 

The study identified three reasons for the current focus 

on science and technology pol icy. The first is the fai ure of 

insti tutes in developing countriesuniversities and research 

to ful 1f i I I eXp)Cetat ions for their contribut ion to econemic 

these institutionsand social development. The new goal for 

is to develop into a domestic in frastructure which produces 

technical manpower and research, and thus helps relieve depen­

dency on outside sources. 

Second, 	 is the question of technology transfer, in which 

stand out: the price or terms of transferringtwo problems 

proprietary technology, and the reluctance of trans-national 

firms to per form research and development in host countries. 

The technology transfer problem is a manifestation of Latin 

of difficulties.America's balance payments 

The role of governments is the third factor. In the last
 

decade, governments have been motivated by the two reasons 

cited above to tak, more explicit actions in regard to science 

and technology policy. Also, because national governments pur­

or social welfare interests, theyport to represent national 

have been increasingly concerned with defining and administer­

ing more comprehensive science and technology policies. 

The Andean Group is an incipient common market composed 

of Bolivia, Chile, Colombia, Ecuador, Peru and Venezuela. It 

has been noted particularly for vigorous activity in regard to 



tariffs and industrial development. Perhaps its most notable
 

accomplishment has been th,- elaboration of the yet to be iullYI
 

implemented code for the importation of foreign capital and.
 

~echno 1logy,,7 -- th "'-'Andean -Foreign. Inyestment lCo-de".. 
In the research report several of the regional institutions. 

of the Andean Group are described in relation to policies for 

science ard technology. Some problems of elaborating a regional 

comm6'n market policy for science and technology are suggested 

in a discussion of the national intellectual and irstitutional 

environment for science and technology policy in.: the cases of
 

Colombia, Peru and Venezuela. It is suggested that regional
 

integration can be an effective instrument for economic and
 

social development, and that policies for science and technology
 

can be vital components of this instrument. But national sys­

tewatic differences, the responses of the multi-national corpor­

ations, and the strength of various linkages between Andean in­

stitutions and those outside the region are inhibiting progress
 

in the short run. As a result, the initiatives for an Andean
 

common market for science and technology have been weak and the
 

prospects for further success are not bright.
 

The study has:-identified two major intellectual and insti­

tutional systems which describe conceptual approaches to science 

and technology policy: "liberal-scientific" and "technico­

economic". These systems define how various actors - national, 

regional and international - interact in science and technology 

policy-making. They serve as a conceptual tool in studying both 

policy-making in developing countries and their regional organ­

izLations, and the approaches used to cope with the various sys­

tems and forces that contribute to regional fragmentation. 

Quo Vadis Cybernetic Civilization? National Policies for 

Science and Technology and Industrial Democracy: A Hypothetical 

Model for an Industrially Semi-Developed Country, by Karel 

Stregl, Ph.D. 

This-exploratory paper is both a philosphical and anorma­

tive work. It presents a national development scheme that seeks 

I 
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to reconcile science and technology, and the driving forces of 

modernization and industrialization, with the physical, social 

and psychological needs of human beings. It is based on the 

theme tht the cit itzens of a country should have as much con­

trol over their own lives and the course of development as pos­

sible; at the same time, limited individual and group perceptions 

would he moderated by governmental guidance toward the achieve­

ment of naiti n l goal s by fostering a participatory "industrial 

democracy' and laving down "rules of the game". In the detailed 

elaloration of the model, the author spells out the relationships 

of science and technology policy to the major developmental 

sectors and inst itutions. 

line pjJomeit in Jamaica and the Contribution of the Bauxite-

Alumina Industry to the lmployment Problem, by L. George Nelson, 

Masters of Science Thesis, June 1974. 

Ilnem!) ioyment has been wnA continues to be one of the great­

est prob lems facing Jama ica. l)espi to governmental programs 

aimed it reducilng its severity, the problem persists; unemploy­

mont: incretscl from 13.51 in 1960 to 22.5 in 1972. 

The ,Jamaican (!Cevernment lhas concentrated efforts on reducing 

the supply of labor (through family p1lanning and emigration 

programs), bht has done relatively little to increase the demand 

for labor. This study was designed to explore the possiblity of 

attacking the problem from the demand side. The bauxite-alumina 

indust.r, as the most important single industry in the post-war 

economic grow th of Jamaica, was chosen for study. Exports from 

this industry account For b8.81, of the value of all domestic 

exports. However, less than 50% of the value of output from this 

industryaccrues to domestically owned factors of production. 

While it would be unr'eatistic to expect any one industry 

to abscrb all, or even most, of the unemployed labor force, the 

extension of the bauxite- alumina industry to include aluminum 

production within Jamaica would be expected to have a substan­

tial impact. It would also increase government revenues consid­

if these funds were used for investmenterably and 
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in other industries, additional employment would be created.
 
When these secondary effects are considered, expansion to the
 
aluminum stage would be expected to 
increase employment significantly, 
However, the study notes that the decision to extend processes 
performed in Jamaica rests with the multi-national corporations 
which dominate the sector. The focus of this decision capi ­
bility highlights the potential conflict between the national 
government interests and those of the multi-national corporations. 

Preliminary Study of the Water Resources of the Atlantic 
Coast, Costa Rica, by Jorge do la Guardia, Master of Science 
Project. 

This report was prepared as an input to thu larger PPSTI)N 
study on natural resources in Limon Province, Costa Rica. It 
integrates and summarizes data collected from severall diFlerent 
agencies. The data are presented in a graphical form which 
facilitates their use and analysis in larger studies on water 
resources. The report describes the general climatology, h.di o­
logy, and the particular problem of sedimentation of the Atlantic 
coast of Costa Rica. It includes calculations of the sediment 
transport by the primary rivers of the region and makes prelim­
inary recommendations on methods to control the sediment Flow. 

Social Injustice and Optimal Space-Time Development: 
Extensions and an Application to the Minimata Mercur Polltion 
Case, by Yoshifusa Kitabatake, Ph.D. Dissertation, May 1971. 

This dissertation considers the joint distribution over space 
and time of both the benefits and the pollution related costs gener­

ated by a growing dual-economy in a closed region where external 
diseconomies can be internalized by a competitive market. The 
dual-economy is characterized by a situtation in which a modern 
industry and a traditional industry coexist and in which the
 
former discharges waste into an environment upcn which the lat­
ter depends for its production.
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The analytical model is applied to the mercury pollution 

case that occurred in Minimata, Japan. The modern sector is a 

its chemical product. This sector dis­chemical industry with 

waste mercury into the sea. The traditional sector ischarges 

a fishery producing fish. The pollution related costs are 

associated witih fish contamination by the mercury. 

The Urban Freight Tran3portation Planning Process: 

An Input-Output Approach to t ethodological Framework, by 

Kang-Won him, Ph.). lDisseration, June 1974. 

The p irpose of the study was to identify and define the 

problem areas in urban freight transportation today, and to 

develop a conceptual and methodological framework for urban 

goods movement studies. The scope of the study was restricted 

to the descrciptiv'e investigation of the problem and the logical 

reasoning behind the development A1 a general linear systems 

model for freight Urban Transportation Planning (UTP). 

This study elaborates a linear system model based on 

a soci al accounts approach and recommends various alter­

natives for urban freight transportation using the present state 

of technology. The strategy of freight consolidation is analyzed 

in depth.
 

A new approach is introduced, derived from theories of
 

and behavior, business manage­production, consumption consumer 

ment, location and transportation. It is argued that if this 

urban movementnew approach is pursued for studies of the goods 

be achieved in developmentproblem, not only will higher returns 

of, and investment in transportation facilities, but also the 

economic and ecologic problems of the total system can be eval­

uated in a single procedure which will facilitate more compre­

hensive planning.
 

Research: In Progress 

Science and Technology Policy in Mexico. This on-going 

research project is being conducted by Tom Davis and Loretta 



Good. Two monographs based on the research are scheduled for 

completion in the Fall. The first will present a detailed des­

cription of science and technology policy in Mexico as it is 

applied to the regulation and promotion of' both Mexican and 

foreign- owned industry. It will also describe t'e network of-

Mexican research institutions which inight become centers for 

cooperative efforts designed to strengthen Mcxico's ind igunou.s 

research and policy formulation capab i i ties. 

The second monograph will present an umpi rical Inal vs is of 

the impact of Mexico's science and techiology policy oi man­

facturing Firms, contrasting a group of joint venture 1irmils 

which have substantial U.S. equity participz'tion with a mtlched 

group of Mexican-owned firns. It should identify the chie0F 

obstacles encountered by firims in their sea rch for technology, 

and should suggest ways in which i nformati on channels can l)e 

better adapted to needs which may )e i 1t ,itcv-speciFic. QtC.s -­

tions to be explored will include the Following: What ha ve 

been the sources of technology information most often used by 

each group? What impact does thu degree ot vertical intagr;at ion 

have on the (Iissemination of technol ogy information 2 What: 

are the structural character]istics of F1i rms which pay large 

amounts in royalties, in contrast to those which spend large 

sums on their own R 6 D? 

This research is part of an on-going analysis of manufalctlring 

in Mexico. The first data was gathered for a research project 

begun in 1969 under the sponsorship of the Foreign Area Fcl low­

ship Program, for a ])oc'oral dissertation in Economiics. In 

order to obtain information on the most recent innovations in 

science and technology policy I-or industry, interviews were
 

conducted in Mexico, D.F., with the Mexican Central Bank, the 

Ministry of Industry and Commerce, the Colegio de Mexico, the 

commercial section of the U.S. Embassy, and the American Chamber 

of Commerce. Interviews were also conducted in Monterrey, with 

the State Chambers of Industry and Commerce, the Monterrey 

Institute of Technology, the University of Nuevo leon and its 

research institute, and the Center for Economic Investigation.
 

On the basis of the data collected, it should be possible to
 

identify important linkages in the network of research
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institutions. An understanding of this system is essential 

to an a1ilysis of policies designed tohelp improve Mexico's 

own R & 1)base and focus research activities more sharply on 

areas which will maximize the developmental impact of these 

R & 1 expenditures. 

ilersonal interviews were conducted with general managers 

of firms to update information initially collected in 1969. 

To provide continuity, the questions asked were similar to 

those from the previous Investigation, however, additional empha­

sis was placed an evaluating the reactions of the industrial­

ists to different policies established to aid the transfer of 

technology. TIis study should provide detailed information on 

the R ti 1) capaHi 1i ties of firms and returns to R & D in terms 

of profitability and growth at the firm level. 

it is expected that this study will be extended to include 

comparative sites in Colombia, Venezuela, and Brazil. The 

possibility of two or three sites in Asia is also under con­

side ra t:i on. 

lousing Policy Alternatives for the Squatter Settlement 

in Limon, Costa Rica. Peter Chi and MaryAnn Griffin 

are studyiig housing policy alternatives for the squatters in 

Limon, Costa _ica. The purpose of this research is to evaluate 

existing public housing projects in Limon Province and to formu­

late policy alternatives for low-cost housing for the squatter 

settlement of limon City. 

Working in conjunction with CONICIT (insitute for Science and
 

Technology for the Development of Costa Rica), the investigators 

are conducting two small scale surveys: one of 50 families liv­

ing in public housing; and one of approximately 250 families in 

the squatter settlement. Community leaders of the squatter 

settlement will also be interviewed to determine their percep­

tion of the need for various government programs and the extent 

to which they are willing to participate in such programs. The 

questionnaire to be used is being formulated in cooperation
 

with the National Institute of Housing and Urbanization (INVU), 

the University of Costa Rica and the University of
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Heredia. The interviews will be carried out by Costa Rican stu­

dents and local residents.
 

The recommendations which grow out of the study 1,:oull 
ideally lead to the implementation of an experimental! action 
program conducted by local agencies. The evaluation o resideiit 
satisfaction with current public housing should proovide a h,s is 
for either modification or continuation of the existing pol icies. 

A comparative cost-benefit analysis of various policy altena1­
tives may also be explored. 

The participants in this study are: 

From Cornell University: 

Peter S. K. Chi (Co-Principal Investigator) 

MaryAnn Griffin (Co-Principal Investigator) 

Floyd 0. Slate (Investigator)
 

Darrell Williams (Investigator) 

From Costa Rica: 

Roberto Villalobos (Co-Principal Invest. gator) 
Architect, University of leredia 

Roland Coward (Investigator) INVU Representative 
for Limon Province 

Rodrigo Orozco (investigator) Dean cf Engineering, 
Un iversity of Costa Rica 

The work on this project began in Summer 1974. 

Basic H.ousing System in Ghana. The major objective of this 
study, undertaken by Henry W. Richardson, is to empirically docll­
ment the structure of different housing production and del ivezy 
processes used in urban areas and the institutional and tecclimo­

logical constraints which operate on them. This knowledge would 
serve as a basis for developing guidelines for the formulation 
of national housing policy in Ghana. 

The study is organized into four main sections: 

1) a socio-technical analysis of selected housing pro­
duction-delivery processes in the public, private
and popular sectors, including self-help, indige­
nous jobber contracted lousing, conventional "pro­
ject" housing, cooperative housing, and semi indus­
trialized core housing;
 



-24­

2) 	 a review and analysis of the resource base of the 
housing sector: the construction and building
 
materi als industries, human and technical resources; 

3) 	 a review and analysis of implemencation mechanisms: 
institutional arrangements for public, private and 
popular sector housi, g, buildling codes and standards 
and key housing related policies; and 

4) 	 a discu.-;sion of support structures for production 
and delivery networks for housii-1g, and their impli­
cations for policy. 

Drafts of ti-e first three sections as well as a statistical 

abstract covering pertinent housing data in Ghana from 1950 to 

1970 have been completed. The last section is in preparation. 

The pr.i, cipal conclusions of this project are that the cen­

tra] pro h1em in il'ban housing in Ghana der.ivkes more from pro­

blems of, mi s;applied and untapped resources and less from pro­

blems of lim.itedl resources. Extensive production aind delivery 

networks for housing exist outside formal institutions. Exi st­

ing institut ios in the public and private sectors and public 

poIicy have g.1-ne-,t Illy overlooked these networks, or been com­

plete ly unresponsive to them. 

A view of housing which emphasizes product rather than 

process has led to policics and programs which funnel most public 

sector resources for housing into the building of a limited num­
ber 	 of housing estates and projects for a small fraction of the 

urban popuIation, mostly high and middle income groups. 

Government housing policies reed to shift away from direct 

Production and delivery of housing to the provision of support 

structures for stimulating private sector efforts in housing. 

An Industrial Policy for an Economically Integrated 

Commonwealth Caribbean. This projoct is the dissertation re­

search oF Vincent A. Richards. The objective of the project is 

to develop an industrial policy for the Caribbean countries 

within the framework of the regional economic integration 
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structure which the governments of these countries have adopted.
 
The practical manifestations of this commitment are the establish­

r.......ment of the Caribbean Free Trade Association (CARIFTA) ansi the 
Caribbean-Development Bank, as well as other regional in.itu­

tions.
 
Au industrial programming model is being developed that
 

will identify several projects or industries that can be intro­
duced in the region on an economically efficient basis. The '
 

optimal location(s) for each of the industries will be developed
 
subject to a distributional constraint to ensure that all mem­

bers of the union share the benefits equitably.
 
The study will attempt to identify industries that can
 

be economically feasible in the Caribbean given regional re­
sources and projected regional demand. Linear programming and
 

related techniques are being applied to the problem. The results
 
of the policy recommendation will be applied to Antigua, one of
 

the smaller and poorer members of the economic union. Work on
 
this project was begun in 1973 and is scheduled for completion
 

by February 1975.
 

Machine Recognition of Hangul: Systems Approach. This is 
a joint project of Myunghwan Kim, Associate Professor, Electrical
 
Engineering, Cornell, and Chan Mo Park, Associate Professor,
 
Department of Basic Science, Korea Advanced Institute of Science
 
(KAIS). Responding to the need in Korea for more effective
 

ways of man-machine communication with digital computers, this
 

research project is exploring the design possibilities for a
 

system which will machine-read Korean characters.
 

Soybean-based Protein Beverage Preparation for School
 

Children in Korea. The principal investigator is Dr. Jong Rak
 

Chung, Associate Professor of Biological Science at KAIS. He will
 

be cooperating with the Food Science Department of Cornell at
 
Geneva, N.Y. The study is directed toward the development of an
 

."instant"t soybean substitute for milk.
 



Seminar Series 

Thb'l93 7 St~df Seis on-c-entr ate-d'on' a-review _of 

key research efforts in the area of science and technology 

* policy studies. The speakers included both Program partici­
* 	 pants and researchers from outside the University.
 

The speakers and their topics:
 

Milton J. Esman, John S. Knight Professor of Interna­
tional Studies and Director, Center for Inter­
national Studies 

"Elements of Science Policy" 

William F. Whyte, Professor, Industrial and Labor
 
Relations
 

"Organization Strategies for the Development of
 
Science and Technology"
 

Edmund T. 	Cranch, Dean of Engineering and Director,
 
PPSTDN
 

"Education for Technology Enhancement in LDC's ­
'Issues and Policies"
 

Franklin A. Long, Henry R. Luce Professor of Science,
 
Technology and Society, Program on Science,
 
Technology and Society
 

"Science Policy Development in South Korea: The
 
Role of the Ministry for Science and Technology"
 

Tom E. 	Davis, Professor, Economics and Director, Latin
 
American Studies Program


James Converse, Assistant Professor, Rural Sociology
 
Gordon Cummings, Professor, Rural Sociology
 

"Methodological Considerations Relevant to the Compara­
tive Study of Science and Technology Policy"
 

Oktay Ural, Founding President, International Associa­
tion for Housing Science and Director, Institute
 
for Interdisciplinary Housing Studies, University
 
of Missouri
 

"Interdisciplinary Concepts of Housing Planning Around 
the World: An Overview" 

Robert N. Seidel, Research Associate, PPSTDN
 
"Toward an Andean Common Market for Science and
 

Technology"
 

Henry W. Richardson, Assistant Professor, Architecture
 
"Technological and Organizational Strategies for
 

Basic Housing in Ghana"
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David Wall, Lecturer in Development Economics, Director 
of-Graduate -Studies---(Development- Economics}; .. University of Sussex, England; Director of Collabo­

rative Research Project between the World Bank, the 
Government of India,' and the University of Sussex 

"Problems with the Concept of Techno,.ogy Transfer> 
(jointly sponsored by India Discussion Group"with 
M.N. Srinivas, Andrew-D. White Professor at Large)
 

In preparation for the course on transportation policies,
 

PPSTDN sponsorzd a separate seminar series on transportation in
 

developing countries. This series took place only during the
 

Spring 1974 semester. The \,speakers and their topics:
 

Lynne Irwin, Gordon Cummings and Darrell {Williams 
"'Proposed Program on Transportation Policies for 
Developing Nations - An IntroducL ion" 

Clell G'' Harral, Chief, Transport Res larch Division,

Transportation and Urban Projects 6epartment, IBRD-
World, Bank
 

"Highway Design Standards, Construction Technology,
 
and Employment for Developing Countries"
 

E. Walter Coward, Assistant Professor, Rural Sociology
 
Gordon Cummings


"The Interaction of Organization and Technology in
 
a Transportation System: Policy Complications"
 

Ta Liang, Profes*rgc, School of Civil and Environmental
 
Engineering
 
"Locating Transportation Facilities in Developing Nations"
 

Richard L. Thornton, Manager, General Motors Overseas
 
Operations
 
"General Motors Basic Transportation Vehicle:
 
Is This the Vehicle for the Less-Developed Countries?"
 

(co-sponsored with the Agricultural Economics
 
Seminar Series)
 

Vincent W. Hogg, Economic Development Institute,
 
World Bank
 
"Transport Policy: A Case Study of a Developing
 
Country"
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IV. Impact of Grant Supported Activities in Developing Institu­

tiona] Capabilities
 

in the
PPSIDN's principal impact at Cornell has been 


and professionalgeneration of inc reased teaching, research, 


service in [he area of policies for science and technology in
 

deveoloping nati ons, 

Demve0P rC) 1 i~ 1 

'lHe proposed new Master of Professional Studies degree for 

and technloopy would create an entirely new opportunitysc ieonce 

for people seking specialized study in this field. It would 

option for graduate studentscoll cil:l[cnI: t he recently establ ished 

level) to imihr in S/IP. 'logether, theonewMasIer's or Ph.DP. 

degree opt ions are expected to substantially strengthen Cornell 's 

study prog ran in science and technology policies for developing 

countries. For a detailed description, see pp. Qh-47. 

International Studies in Regional Plann ing 

PI'ISTI)N has fostered the establishment of a now program 

in [nternational Studies in Regional Planning (ISRP). Direct­

ed by William W. (oldsmith, ISRP focuses on three major areas: 

1) study of sub-national development patterns; 2) application 

of analytical methods to policy formulation; and 3) innovation 

in housing policy, The PPSTDN grant to 1SRP has been applied 

mainly to the third area. 

The activities of ISRP involve course development, a lec­

ture and seminar program, and research. Courses supported by 

the program include a course in Urban Economics, taught by 

Thomas Vietorisz, Professor of Economics at the New School for 

Social Research and Visiting Professor in PPRA. Planning Tech­

niques for Developing Regions and Small Nations was taught by 

Shoukry Rowe is, Instructor and Ph.D. candidate in Planning at 

MIT. David Arbeit, Instructor and Ph.D. candidate at Cornell, 

offered Regional Planning in Developing Countries. 



The seminar series speakers included:
 

Lisa Peattie, Professor, Department of Urban Studies 
and Planning, MTT 

David Lewiis, RAND Corporation (now with I'PSTI)N) 

Robert R. Mayver, Professor, City and Regional Planning, 
University of North Carolina 

John P. Robin , Ford Foundation 

Thomas P). Rei ner, Prof1essor, Department of Regional 
Science, Uni, ersity of- Pennsylvania 

Robert Lewis, Professor, Department off liconomics, 
Ohio li ivers iyI 

Salvador .M. Padilla, Professor and former l)irector, 
Graiduate Frog ram, in Planning, lniversity of Puierto 
Rico, Rio Peidras 

A series of other Iectures anld seminars inrolIed participaits 

from Cornell it-sel . Amaon' them were ,lmes Converse ma l 
Sociology), F'rInnk Youlng (Ro S'a]Sociol gy), 'Ion 1,vis (i.oine i cs 

and La tin Ame' ican St adies P :ogram) Rose Golds en (Su i ao,) , 

Davydd (,1eenwood (Ant hropologv,) , Tho]1ia S V.Ietori.;is CP. R\,) , it-, 

'rakilli, Ju s.a Va nek (licononic s ), Norman UiphotFt (GoI(2ornnliclit), 

and John Mel or (lAgr.icultural liconom ts
 

Researcb .sponsored by SIRP Focuses on aspects of urban ,jnrd 

regional p1anni ng in poor regions of the world. CurrentL nctI ty
 
interests are iltustrated by the following: Wii.l iam Goldsmith 
recently publislied research (with Marie Rothschild) on regional 
specialization in Chile, and (with Pierre Clavel, Associa"te 
Professor, PPRA) on Poblic Planning in Puerto Rico. Pro fessor 
Goldsmith, together with Stuart IV.Stein and Kermit C. Pam-;ons 
is working on a regional. dove lopment project in 'rinidad anld
 

Tobaggo. Sidney Saltzman worked at the Center for Lnvironm cntal 
Studies in London, lingland. Dorrell F. Wil.liams and llcnry W. 

Richardsop are studying the structural characteristics and prfio­
duction capabilities of the urban housing sector in (Ghana. 
Barclay Jones is working on disaster relief and regional devel­

opment in Yugoslavia.
 

Recently completed and current Ph.D. theses deal with migra­

tion, urbanization and underdevelopment in Upper Volta, regional 

development in Chile, income disparity and regional development 

in Peru, colonialism and the distribution of city sizes in cow., 

tries throughout the world, and river basin development in e,,rto 
Rico. Graduates are now working in planning agencies and univer­

sities throughout the world.
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Through JSRP, Professor Goldsmith was able to obtain external 

funding for research in Colombia. lie spent a sabbatical semester 

in Bogot a teaching and researching the relative growth rates of 

This work was part funded by COLCUIjNCIAS
Colombi n cities. in 

(Fondo CciloinIt oi;oido lnvestigaciones Cientific s) and iilbright. 

Goldsmih exam ined the effect of di fferent na:tional policies cini 

the pattcrni of growl-h of cities and urban institltions amnong tho 

rI cities. policies examinedapproximiLtelv 150 argast The national 

location of government.dheijveloiment highways, 

locat ionLal distribution 

included the0 of the 

expenditLures, bank fund movements, the 

of taxes and price changes, and industrial location. Processor 

and PPSTDN with a strong linkGoldsmnitlh hasprovided Cornell] 


with COLCINCIAS, and he will continue to work with them.
 

Low--Co: tH i lot .lror' 

'e newly proposed program on low-cost housing is another 

example of1 how ) P5'1'JiN :;upported activities can develop into 

PI'ST)N has encouraged and facilitatedindependent progralms. 

the growth ofi substantial expertise in the Field of low-cost 

housing at (Cornell. The professors concerned with the 

top ic hive dcci d ldto expand their efforts anad coordinate in 

a more formal orgnnizotion. Accordingly, they are seeking out­

side funding to create a now progra in this area. The object 

of this iltensified effort is to make Cornell a center of 

on Thisexcellence Vor" the study of policy low-cost housing. 

effort will b complement a ry to ISRP which has considerable 

housing policies. faculty participants ininterest in Some 

the PPSTDN housing team, e.g., Williams, RichardsonISRP are also on 

and Lewis. (See Section VII, p). 50 For detaits 

of the Low-Cost Housing Program Proposal). 

Fellowships
 

To fulfill the objective of educating policy decision makers
 

from IIC' s, PPSTIN has established a modest fellowship program.
 

This last year PPSTI)N worked jointly with Cornell's Program on
 

Science, Technology and Society to support a year of graduate
 

study for Mr. Luis Torres, a science policy planner from Colonbia.
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Mr. Torres, of COLCIENCIAS, was granted a leave of absence by 
his organization to come to Cornell for advanced study; the 
fellowship made it possible for him to take advantage oF this 

opportunity.
 

Over the 1974-75 academic year, PPSTI)N wi Iie upport tg 
a research assistantship for Mr. Ramesh Vaidva, a Ph.D). candi­
date in City and Regional Planning. Mr. Vaidva is from .\opa] 
and has recently' completed his Masters degree at MIt''. lie wi I I 
be working on a research project for PPSTDN (see Section V1., p.49 

for more details). 

Services to Graduate Students 

One of the more significant indicators of the increas lug 
institutional capab i i ties developed through PPSTI)N is the 
range of se rvic e af forded to graduate students by faculty 

member Prog ram participants. To illustrate the Ibreadth of this 
range, two examples have been selected. Stephen Mcae, in 
the Departwnen t of Natu ral Resources, is studying rural peasanit 
ecological systems in the Andes, particularly the impact of 
te chnology choices. )avid Lhewis was asked to be a member of 
Mr. McRae's doctora.i committee to help him with tie nol icy 

issues involved. Stephen Rochereau, a Ph.., candidate in 
City and Regional Planning, is studying the problem of trade­
offs between maricu1ture and coastal-zone industrial develo10­
ment. PPST'NI has provided technical imput to his resealrCh and, 
through its linkage network, has also been able to put hiin in 
contact with Ignacy Sachs of the Lcoie Pratique de Ilautes 
Etudes in Paris. Professor Sachs has been working with graduatea 
student of his own on the impact of a petroletm refining faci­
lity in the Bay of Brest, and these two students are now able 

to benefit from each other's resources and research. 
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Linkages
 

Cornell's growing research capabilities are reflected in
 

its growing network of collaborative relationships with insti­

tutions, governments and individuals, particularly in develop­

ing countries. Already mentioned above in Section III are 

the research projects of Jorge de la Guardia, Professors Davis 

and Good, Chi and Griffin, and the activities of ISRP. Fur­

ther activities include established and incipient relationships 

in Korea, 0, Rica, (;h1n1 and Braz:il. Only'er Costo 

one of these linkages (Korea) has been formalized, but the 

others are ope rat i ona I in facilitating research collaboration. 

The first linkage was established in 1972 with a memorandum 

of Understanding for Joint Program of Study and Research between 

the Korea Advanced Institute of Science (KAIS) and Cornell Univ­

ersity. The purpose of this joint program is to fostcr mutual 

work in developing and teaching interdisciplinary courses, short 

term study and research efforts, assistance in workshops and 

institutes on both campi, and the development and accomplishment 

of interdisciplinary research programs in Korea and in East Asia 

generally. 

Two research projects have developed from this cooperative 

effort: Machine Recognition of langul: Systems Approach and 

Soybean-based Protein Beverage Preparation for School Children 

in Korea (see Section III, Accomplishments, Research in Progress, 

p. 25 for details). 

Recently (July 1974), Woon Sou Jeong, Senior Councilor, 

Ministry of Science and Technology, Korea, visited Cornell. 

Hosted by the Program on Science, Technology and Society, Mr. 

Jeong met with members of PPSTDN to discuss a number of current 

issues of science and technology policy in Korea. ie is parti­

cularly interested in the analysis of policies for the support 

of basic science. Mr. Jeong has been President Park's Secretary 

for Science and Technology and he was involved in the creation 

and development of KAIS. 
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Through Professor William F. Whyte, PPSTDN has maintained 

contact with ENCA (Encuesta Nacional de Consumo de Alimentos 

National Survey of Food Consumption) in Peru. ENCA has collected 

a substantial amount of data which is potentially valuable for 

S/TP research in Peru. Professor Whyte visited Peru in earl), 

1974 to study ENCA as an organization whose resources might be 

used for multiple purposes. Professor Whyte has proposed ia 

research pr6ject on the science policy aspects of ENCA. This 

may involve a substantial level of PPSTI)N/ENCA collaborative 

research during the 1974-75 academic year. 

In adlition to the education and reg ionall planning studies 

in Costa Rica (see page 36), PPSTDN has supported po] icy case 
studies of two development organizations. The work was conducted 

under William Whyte and Mil ton Esman. One case study dea 1 , wi t 
the consolidation of housing services and the other with the con­

solidation of farm services. The reports have been published in 
Spanish and will be available from PPSTDN. 

PPSTDN has an informal working relationship with Ghana.
 

It grew out of the research on housing systems by Henry Richardson.
 

Professor Richardson is himself Ghanaian, and is therefore fam­

iliar with many aspects of S/TP in that country. On his last
 

trip to Ghana, he surveyed the state of science and technology
 

research and policy, and the possibilities for addi­

tional cooperation With various institutions. The conclusions
 

of this inquiry were that, although Ghana has several institu­

tions working on research, there exists a persistent problem
 

of transfer of knowledge from the research stage to the user
 

level. This problem relates to PPSTDN's interest in the ques­

tion of supply of and demand for science and technology. Two insti­

tutions in particular were identified for their interest in
 

future cooperative efforts with PPSTDN. They were the University
 

of Science and Technology at Kumasi and the Building and Road
 

Research Institute of the Council for Scientific and Industrial
 

Research.
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PPSTDN is exploring the possibilities of establishing
 

linkages with the University of Bah:ia in Brazil. Brazil has
 

become increasingly concerned with the role of education in this
 

area. The University of Bahia is especially concerned with
 

urban and rural development. In January 1974, Milton Esman
 

visited Brazil to investigate the potential of University-wide
 

cooperative activites. Brazil is developing an advanced and
 

sophisticated science and technology system, and it would seem
 

to be an appropriate collaborative partner for the study of
 

research institutions and allocations, linkage problems, and
 

policy incentives.
 

Tom Davis is the Director of the Latin American Studies
 

Program. His association with PPSTDN has provided a link be­

tween the two Programs. This has greatly facilitated PPSTDN
 

in working in Latin American countries. As reported under the
 

Accomplishments Section, Professor Davis is involved in research
 

in Mexico.
 

Professional Service 

One of the main objectives in establishing the Program was
 

to develop the capability to provide professional service in
 

the area of S/TP. The next section ("Utilization of Institu­

tional Resources in Development") cites a number of examples
 

which illustrate the substantial progress toward accomplishment
 

of this objective. These examples also reflect the impact of
 

Grant supported activities in developing institutional capabili­

ties. To indicate the breadth and depth of these capabilities,
 

two cases are noted below.
 

Nancy Schwartz, a doctoral student in Cornell's Department
 

of Economics, managed a research project for the World Bank
 

this summer. She was studying technology contracts, and their
 

role in technology transfer. The research addresses the issue
 

of how host government agencies can increase their influence and
 

control over the details of transfer from private foreign firms.
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(This effort is expected to complement the work of Professors
 

Davis and Good, described on p. 20).
 

James A. Liggett is being sent to Colombia for a year 

by the National Science Foundation and the Fulbright- Hayes 

Program. He will divide his time there between the Universi­

dad del Valle and the Corporacion Autonoma Regional de la 

Cauca (CVC), in Cali. At the University he will participate 

in teaching, research programs, special lectures, and jiscu;sions, 

and aid in planning curricula and research programs. In addi­

tion, he will give assistance to the newly created (1'nter lor 

Natural Resources, specifically in the area of water resources. 

At CVC he will serve as a consultant on a variety K1 engi­

neering problems, particularly hydraulic engineering and water, 

resources. lie will focus on sedimentation, erosion and land­

slides in Colombia and unsteady flow and iiver dynamics, in­

cluding pollution and flooding of the Cauca River. 
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in Development
V. Utilization of Institutional Resources 


PPSTI)N serves not only the academic community of "ornell,
 

(either directly or through
it also assists developing countries 

science and tech­
international organizations) in their work on 

nology policy. This assistance takes many forms, including 

direct cooperation and consultation, the education of students 

from 	 those countries, and the dissemination of research find­

through seminars and Program publications.ings 

Through its linkage relationships and research efforts, 

services in many areas of development relat-
PPSTI)N has provided 

However, service and consultationed to science and technology. 

least some preliminarynormally cannot he provided without at 

science and technology
study of the problem, Because the field of 

is so broad, and at this point, so unresearched, policy problems 

frequently require considerable background research. As a result, 

the research and service activities of this Program are often 

inextricably bound together.
 

Costa Rica
 

in a 	 Small Developing NationThe Project on Science Policy 

the development(Costa Rica) represents a direct input into 


planning of Limon Province, particularly with regard to the use
 

of natural resources. In 1973, a 	 project team from Cornell 

a report on The Natural Resourceworked in Costa Rica and prepared 

Potential for Re.gignal Development of Limon Province: A Pre-

Survey. In the Spring of 1974 a "Seminar on the Rolelimin-mry 


of Science and Technology in the Development of Limon" was
 

the report and to begin establishing
called in Limon to review 

priorities for further development studies. Cornell was request­

ed to send a team of resource persons to the seminar. 
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The topics and projects Tlentified were:
 

a) Lhe need for agricultural diversification, since the
 
economy of the Province is mono-cultural. Promising
 
opportunities include the development of the African
 
palm, plantains, rice, cocoa, buffaloes, and the green
 
turtle:
 

b) 	ecological studies leadi.ng to land use naps, important
 
because the region is flat and swampy and consequently
 
susceptible to pollution with increased industrial
 
activity; 

c) 	plans for the conservation of the green turtle;
 

d) projects to assist in the formulation of legislation
 
for the establishment of national parks;
 

e) 	projects in the field of tourism;
 

f) 	 an industrial park in Limon; 

g) an integrated program for low-cost housing using the
 
squatter colony in Limon City as the basis for future
 
policy;
 

h) regional centers for technological training, professional
 
formation, and university level education;
 

i) a number of specific industrial projects such as pullp
 
mills, feed-processing plants and factories to utilize
 
agricultural by-products •
 

If 	and when decisions are made to implement these recommen­

dations, additional research will be undertaken before actual
 

implementation. Cornell will act as consultant in these studies
 

which would then serve as data bases for the formation of a
 

Regional Development Plan.
 

Work has already begun on the study of low-cost and public
 

housing in the squatter settlement of Limon City (in relation
 

to 	(g) above). This research is being carried out by Drofessors
 

Peter Chi and MaryAnn Griffin from Cornell, in collaboration
 

with various Costa Rican professionals. A more detailed descrip­

tion of this projecL is given under Section III, Accomplishments, 

Research in Progress, p. 22. 

http:leadi.ng
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PPSTDN is also assisting in a stu-4y of technical education 
in Costa Rica. The project will provide diagnostic data on
 

ed to help elucidate the problems and potentials of the
 

education system. Mariano Ramirez (Director of the Office of
 

University Planning of the University of Costa Rica), E.T. Cranch
 

and F.J, Ahimaz prepared a preliminary document on "Long-Range
 

Planning for Scientific and Technological Education in Costa Rica."
 

This report served as the basis for clarification of the objectives
 

and scope of a larger study undertaken by Mariano Ramirez, Oscar
 

Torres (consultant on Human Pg'ources for the Office of Univer­

sity Planning at the University of Costa Rica), and Jose Brenes
 

(Assistant to the Director). The report is entitled "Study of
 

the Scientific and Technological Education System of Costa Rica
 

and Bases for its Long-Range Planning" (January 1974). It
 

covers the national education system, its achievements, structure,
 

finance, course content, and provides recommendations for its
 

improvement. This report has been published in Spanish,
 

and is available from PPSTDN.
 

The projects described above are long-term and will provide
 

linkages between Cornell and Costa Rican Groups. These groups,
 

especially CONICIT and IFAM*, have expressed a desire to main­

tain a continuing relationship with PPSTDN.
 

Korea
 

The Program's affiliation with the Korea Advanced Institute
 

of Science (KAIS) serVes to aid that Institute in its program
 

development and research. This interaction between the two
 

programs has been beneficial to both, in helping PPSTDN to fur­

ther understand and study science and technology problems in
 

an LDC, and -n the service to KAIS from Cornell expertise. Also
 

*CONICIT - Consejo Nacional de Investigaciones Cientificas y
 
Technologica - National Council of Scientific and Technological
 
Investigations
 
IFAM - Instituto de Fomento y Asesoria Municipal 
-Institute
 
forMunicipal Development.
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in Korea, Frank Long maintains a continuing advisory relation­

ship with the Ministry of Science and Technology (MOST). In
 

late 1973, Professor Long headed a U.S. advisory team which
 

went to Korea to join with their Korean counterparts and advisc 

MOST on science and technology policy issue s. The samc it i t 

group will meet again in Washington, 1. C. in September 1971.
 

Yugoslavia
 

Professor Barclay Jones' work in Yugoslavia on post-disastor 

reconstruction planning and regional development is also a direct 

contribution to the development of that country. Professor 

Jones is working closely with professionals in Yugoslasvia to 

formulate a method of analysis usecul for publ ic po licv decisions 

in post-disaster s ituations. It is expected that the reosuillts 

of this research w:ill be relevant and applicable to many other 

areas of the world, including lagging regions of the U.S. 

Colombia
 

Professor James Liggett has been invited to spend his sab­

batical year in Colombia. There he will contribute to research
 

and program development in water resources at both the Univer­

sidad del Valle and the Corporacion Autonoma Regional d ]la
 

Cauca (CVC) in Cali. lie will assist the new Center for Natural
 

Resources at the Universidad del Valle and consult on engineering
 

problems at CVC.
 

National Academy of Sciences 

John D. Montgomeryk: and Milton J. Esman were contracted 

by the Office of Science and Technology of ATD and the American 

Institutes of Research to examine development-related activities 

of science policy-makers in five locations.** The report, en­

*Harvard University
 
**Taiwan, Indonesia, Ghana, Colombia, and Brazil.
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titled Science Policy-Making for Development-Reflections on Five
 

Case Studies, considers how various elements in sjciety become 

"cl ients" or "users" of science and technology, and how the 

National Academy of Sciences Program interventions affected 

these aict iVit es and relationships. The stui! ; considers whe­

ther and how eXperience could point the way to improvements in 

science and technology el forts in these fixve countries, and con­

clude-, that science po]icy is as much an outcome of the processes 

of partic ipation, in national development as the substance of 

the resea rch andertaken. In addition to the conclusions on the 

role of- science and techno.ogy, the report is significant to 

PPSTI)N because it deals with three particular countries in which 

the Program is interested and active, Ghana, Colombia and Brazil. 

013 CD 

William F. Whyte was asked by the OECD Development Center 

to review the preliminary research design for a study on the 

role of engineering consulting firms in developing countries. 

Although not a major task, this effort serves as an example of 

how other development organizationas are making increasing use 

of Cornell's growing capability in the area of policies for 

science and technology. 

Office of lducation 

William Goldsmith served on an evaluating committee for 

the Office of Education in reviewing a grant to UCLA's Program 

on Comparative Urbanization. lie spent four days in May, 1974 

interviewing UCLA faculty and graduate students and reviewing 

the curri culum. 

USA11) 

PPSTDN is currently revising and updating the Office of
 

Science and Technology (AID) publication, Science and Technology 

for International Development: A Selected List of Information 

Sources in the United States. This publication will serve as 



a reference guide for professionals working in development.
 
The compilation of this revised version relies heavily on the
 

, :: - vre sourcessboth in perso0nneli and in - lite ratufire a n d informat ion ... 

accumulation, that PPSTDN has developed. 

Other
 

PPSTDN has made modest study grants available to graduate
 

students from LDC's studying subjects related to science and
 

technology in development. These grants are made on a case by 

case basis. The objective is to use Cornell's capabilities to 

assist developing countries in building their S/TP capabilities 
by providing relevant educational opportunities for individuals
who will be working on these problems. For examples, see 

Section V. Impact of Grant Supported Activities in Developing
 

Institutional Capabilities, subsection "Fellowships", P.30., 
The Low-Cost Housing Team members have been asked to
 

contribute to a number of seminars and symposia outside of
 

Cornell. In this manner, they share the results of their work
 

and experience with others working on low-cost housing problems.
 

The LCH Team presented a seminar at AID/Washington on "The 

Need to Formulate Low-Cost Housing Policies Employing a Multi­
disciplinary Team Approach". This seminar was on
based the
 

Team's experience both in teaching LCH courses Cornell
at and
 

on 
their personal research and work in developing countries.
 

Professor Slate chaired the session on "Industrialization"
 

(of housing production) at the Third International Symposium
 

on Lower-Cost Housing Problems, held in Montreal, Spring 1974.
 

At this same meeting, Professor Henry Richardson presented a
 

research paper on "Housing Strategies for a Developing Economy -

A Comparative Analysis and Evaluation of Housing Production
 
Systems in Ghana". F.J. Ahimaz contributed to the "International
 

Seminar: New Trends in Lower-Cost Housing Production", jointly 

sponsored by Florida International University and the American 

Society of Civil Engineers at Miami, May 20-23, 1974. 
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F.A. Long presented an invited paper on "Science, 

Technology and the Development Process" at an international 

conference in Tokyo, November 1973. The paper is published 

in "Modern Science and Moral Values", pp. 535-544, International 

Cultural Foundation, Tokyo, 1974. 



VI. Other Resources for Grant-Related Activities
 

To complement the 211(d) grant resources, PPSTDN and its 

participants have been successful in obtaining outside funding 

for certain program-related projects. Many projects directly
 

or indirectly connected with the Program are funded cntirel I 

from outside PPSTDN. These external funds contribute to the 

growth of capabilities and accomplishments of the Program. 

Science Policy in a Small Developing Country (Costa Rica)
 

($64,000.00).
 

PPSTDN received a contract from All) to study "Science Policy 

in a Small Developing Nation (Costa Rica)". The purposes of 

this contract are two-fold: the research objective is to 

develop a methodology for relating science and technology &)ppor-­

tunities to development -- particularly natural resources devel­

opment; the service objective is to develop a strategy by which 

Costa Rica can accelerate its rate of growth through the applica­

tion of science and technology. 

The first activity under this contract was the study of the 

natural resource potential of Limon Province- The report which 

was published in 1973 is entitled, The Natural Resource Potential 

for Regional Development of Limon Province: A Prelimin;.ry Survey 

and was noted in the PPSTDN 1972-73 Annual Report.
 

As a result of the Preliminary Survey, a "Seminar oij the 

Role of Science and Technology in the Development of Limon", 

was held in the Spring of 1974. The project team from Cornell 

w.s invited to attend the seminar in Limon City to discuss the
 

report and to work on the establishment of priorities for further
 

research and study (see pp. 36-37).
 

Also funded by this contract is a project to examine
 

scientific and technological education in Costa Rica. The
 

purpose is to study the use of educational technology and modern
 

educational innovations in LDC's as a means of reducing the
 

education costs and improving the efficiency of the provision of
 

higher education. Alternative education policies are explored
 

in order to reduce the cost of providing relevant science and
 

engineering education in small countries like Costa Rica (see p.38).
 

http:Prelimin;.ry
http:64,000.00


-44-


Science and Technology for International Development: A Se­

lected List of Information Sources in the United States.
 

IPPSTD)N recently received a purchase-order from AID for 

$2,480.00 to revise and update the publication Science and
 

Technology for :nternational Development: A Selected List of 

Information Souirces in the United States (TA/OST/72-7). First 

published in March 1972 by the Office of Science and Technology 

of All), the report provides a list with relevant information for 

the use of various libraries and sources of documents on science 

and technology located in the United States. It also includes 

a selected bibliography of publications by major development or­

gaiizations, the United Nations, OECD, AID, ard others. 

Mary Acton, a doctoral student in the Field of City and 

Regional Planning, is working on updating the information (both 

information sources and bibliography) contained in the publica­

tion. The revised edition will contain information on new 

sources and pull i cat ions. The issues of industrialization, 

small-scale industries for rural nreas, and the transfer of 

technology will be emphasized. To facilitate its use, the 

revised edition will be cross-referenced by topic as well as by 

sponsoring organization. The work on this publication should 

be completed by November 1974. 

Grant from the Center for InternationaStudies (Cornell) 

PPSTDN has received a grant of $S,000.00 from Cornell's 

Center for International Studies to be used for expenses not 

covered by the 211 (d) grant from AID. This money is used to 

pay for office furniture, and for pertinent travel and research 

p:ojects outside the scope of the agreement with the Agency for 

International Development.
 

http:S,000.00
http:2,480.00


Other 
In addition to the above funds which were granted directly 

to the Program, other outside grants supported projects asso­

1) Barclay Jones - Regional Analysis for Development 
Planning in Disaster Areas (Cooperative Research 
between Cornell University and the University of 
Sarajevo) - $91,200.00 from the National Science 
Foundation (see p. 52). 

2) William Goldsmith - Sabbatical semester and rescazrch 
in Colombia - total of $21,500.00 from Fulbright, 
COLCIENCIAS, the Social Science Research Council 
and Cornell University grants (see p. 30). 

3) Milton J. Esman and John D. Montgomery - Science-
Policy Making for Development - Reflections on 
Five Case Studies - supported by the Office of' 
Science and Technology (AID) and the American 
Institutes of Research (see pp. 39-40).
 

4) James Liggett - Sabbatical year in Colombia ­

supported by the National Science Foundation and 
Fulbright,-HIayes (see p. 35). 

5) Sidney Saltzman and Jamlong Atikul - Econometric 
Model of Thailand - Tuition, fees and stipend 
for Mr. Atikul from the Ford Foundation (see p. 51). 

6) Nancy Schwartz - "Unbundling Packaged Technology" -

Summer of research at the World Bank - $2,200.00 
from the World Bank (see pp. 34-35). 

7) Kang-Won Lim - The Urban Fri.ght Transportation 
Planning Process: An Input-Output Approach to 
a Methodological Framework - tuition, fees and 
stipend from the Asia Foundation and Cornell 
Univer~ity (see p. 20). 

" : 8) YoshiZfusa Kitabatake - Social Injustice and OptimalSpice-Time Development: Extensions and an Appli­
cation to the Minimata Mercury Pollution Case -
*Elt-tion, fees and stipend from the Ford Foundation,
the Japan Center for Area Development Research 
and Cornell UniVersity (see pp. 19-20). 

"3 .,j .3 . ...... " 3 

3 33 !? ii,
 

http:2,200.00
http:21,500.00
http:91,200.00
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Next Year's Plan of Work and Anticipated Expenditures
VII. 


PPSTI)N'; planned activities for the year 1974-75 

include both the continuation of current projects and the 

inauguraLion of now activities. The proposed new activities 

wi II complenment continuing efforts. 

J)ecoe ProYLLms 

A proposal. has been submitted to the Field of 

International I)evclopment for the creation of a science and 

technology policy degree option in the Master of Professional 

Studi es/ Int rLnat ional Development program (MPS/ID) . The 

creation of this degree option would significantly increase 

the cap~abilit' of Cornell to meet the needs of mid-career pro­

fessionals from developing countries who wish to concentrate on
 

the study of science,: technologyand:decelopment. Since there
 

are very Ic ,' institutions in the world offering a comprehensive 

program of study and research on this topic, the creation of this 

new opt:i.on woul d be of considerabie significance. 

As an area of policy study, science and technology in the 

MPS/II) program would address a number 

of considerations: 

producing, motivating and retaining manpower capable 
of meeting national goals in a changing technological 
environment; 

establishing criteria for national investment in 
scientific and technoloical research and develoument (R&D) 

selecting, building, and guiding institutions for 
science and technology development; 

relating R 6 D activities to the needs of users and 
potential users, and of inducing the latter to make 
use of existing R & D capabilities; 

evaluating the social impacts of alternative technologies;
 

choosing channels of transfer and terms for reception of 
technology from abroad. 

http:opt:i.on
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A unifying element in the new option would be a 

two-semester seminar sequence: "Policies for Science and 

Technology in Developing Nations" and "Science, Technology 

and Development". These basic courses would be complemented 

with both more specialized offerings related to S/TP and 

others drawn from the general core of the IPS/I) progrm. 

Courses
 

Low-Cost Housing Primarily for Developing Nations - This 

course will be offered in the Spring semester 1975. It will 

same
consist of basically the same material and follow the 

format as the course offered in Spring 1973. Also, Lt wi.1 be 

lead by virtually the same professors, who will be hIIldiring 

on their previous experience in teaching such a multidisciplinary 

course. The Low-Cost lhousing Bibliography will be available 

for use by the students. 

Science, Technology and Development will be offered by 

Spring 1975 semester, thiroughiProfessor ilton J. lEsnman in the 

the Government Department. The purposes of this course will be 

to (1) identify and analyze the positive and negative contribution: 

of modern science and technology to the social, economic and 

political development of low-income countries, (2) analyze 

discuss the various channels and proces:;es of cross-nationaland 

technology transfer, (3) identify and appraise criteria for 

the appropriate choice of technology, and (4) revicw alternative 

scientific and technologicalstrategies to strengthen national 

capabilities and apply them to problems of development. 

Faculty members associated with PPSTDN will participate ill 

the course as lecturers and as leaders of discussion sections. 

Transportation Policies for Developing Nations - With 

Roads will be offered in the Fall semesterEmp~hasis on Low-Volume 


19'.14. For a description of this course, see Section II,
 

Accomplishments, Courses, p.15.
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Seminar on Policies for Science and Technology in Developing 

Nations. This course, taught by David B. Lewis and Robert 

N. Scidel, will focus on current issues related to policies 

for science and technology in developing countries. It will 

consider t.hese policies on the macro level, explore the 

institution:; and sectoral policies promulgated in various 

countries, and survey contemporary research on the subject. 

Study teams will be formed to delve into the context and 

prol.[ems of specific science and technology policies in selected 

countries. 

Water Supply Systems for Rural Areas of Developing 

Countries - Peter Murphy, an incoming faculty member in the 

Department of Eni1vironmental Engineering of the Cornell College 

of Eng ineering, plans to develop a course on small-scale 

water sup)ly sysftems for rural areas of developing countries. 

lie has had several years experience teaching and conducting 

research on hydraulics at the University of Cali, Colombia 

through a grant from the Rockefeller Foundation. lie will 

work on course development and preparation during the coming 

year in order to offer the course either in Spring or Fall 

1975. 

Research Staff 

Jerry Ingles, who has recently completed his Ph.D. 

dissertation defense in Economics at Cornell, will join the 

Program on September 1, 1974 as a Research Associate. His 

dissertation , urban.i zation and Regional Development 

in Venezuela, dealt with the social impact of technology policy; 

particularly the potential effects of industrial decentralization 

policies on the structure and performance of the Venezuelan 

manufacturing sector. 

Mr. Ingles' first responsibility with PPSTDN will be to 

develop the comparative international science policy project 

following the Monterrey study of Loretta Good (see p. 20). This 

proposed project will build on the Mexico S/TP study of Professors 

Davis and Good, and will include additional sites in Colombia, 
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Venezuela and Brazil. Mr. Ingles is also in the process of
 

formulating a comparative study of delivery systems for
 

agricultural technology in Latin America.
 

Benedict Stavis (Ph.D., Colombia University, 1973) will 

also join the Program in the Fall 1974. lie specializes i.n 

Chinese studies, with emphasis on rural development. In the 

past year, he has completed three nonographs dealing with 

different aspects of rural transformation in Mainland China and 

Taiwan. These monographs have, in diflerent ways, examined 

the interaction between political anid institutional policies, 

on one hand, and development and popu larizat ioni of nodern 

agricultural technology, on the other. The nonogyaphs are 

based on doctnuientary materials and data collected personally 

when he traveled to Mainland China in spring 1.972 and to 

Hong Kong and Taiwan in 1972 and 1973. 

This year, with suppurt from PPST'UN and the Rural Developinenlt 

Committee of the Center for International Studies, Mr. Stavis 

will complete a book on agricultural mechanization policies in 

China. The Chinese have been especially sensitive to the social 

and political consequences of technological choices in the field 

of agricultural mechanization, so their experiences should be of 

great interest. 

In addition to his research work, I)r. Stavis will be
 

teaching a seminar in the Government Department.
 

Ramesh Vaidv has been appointed PPSTDN Research
 

Assistant for the academic year 1974-1975. He is a Ph.D.
 

student majoring in Planning Theory and Systems Analysis.
 

Mr. Vaidya is from Nepal and has had considerable research
 

experience in the area of technology choice for civil
 

engineering projects, particularly with regard to the
 

effectiveness of labor-intensive technology for road
 

construction. While at Cornell, he will be doing research
 

in the area of policy for technology choice.
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Research Projects 

Science and Technology Policy in Mexico - Conducted by 

and Loretta Good, this project investigatesProfessors Tom Davis 

inthe effectiveness of alternative policy instruments 

influencing the behavior of manufacturing firms in Mexico. This 

work will contintue into FH 11 1974, although the bulk of the 

work will have been completed by the end of the summer. (See 

Accomplishmeiits, Research In Progress, p.20 for a more detailed 

description of this project.) 

hLousing Policy Alternatives for the Squatter Settlement in 

Limon, Costa Ri.ca - This study of housing policy alternatives 

is led by Profe'sors Peter Chi and MaryAnn Griffin. Results 

of a user survey will be the basis for the formulation 

of recom~mendations for an experimental action program in 

Limon City. (See Accomplishments, Research In Progress, p. 22 

for a more detailed description of this project.) 

Basic Housing Systems in Ghana - Professor Henry 

Ii II continue his study of housing productionRichardson 

systems in Ghana in order to develop guidelines for the 

country.formulation of a national housing policy for that 


(For further details, see Accomplishments, Research In Progress,
 

p. 23.) 

The Impact of Technology Policy on Regional Development: 

A Study of Agricultural Processing Industries in Colombia - William 

Goldsmith has proposed to study the impact of national 

te-hnology policy on patterns of urban and regional development. 

This is an extension and elaboration of on-going research on 

regional developmenlt in Colombia, funded by the Social Science 

Research Council and the Center for International Studies at 

Cornell. Goldsmith would seek to test the proposition that 

increased use of basic, small-scale technology in rural areas, 



through a series of sequential relationships, can ease
 

in-migration pressures on metropolitan areas, thus saving
 

transport costs, reducing rural-urban imbalance and encouraging 
innovative feedback to farmers. Specifically examined 
would be the effect of technological sophistication on the 

integration of the city with its hinterland, both smaller towl!:: 

and villages and ultimately, rural areas. 
For this project, Professor Goldsmith proposes to study 

the components of the food-processing industry in approximately 
150 of the largest Colombian cities. The food-processing iAdu ;tr'y 

was chosen because of its ubiquity and the fact that it is 
subject to strong influence from both foreign and national firms. 
This industry is particularly appropriate because the 

components vary with the coplexity of technology employed, 

and the process follows a fairly direct path from i'Lal to 
urban areas. This research would take advantage of nationally 

available statistics on population, economics and social 
structure of Colombian cities. Detailed case studies of medium 

and small cities would also be used. Professor Goldsmith 

has already engaged a small group of research assistants to 
begin collecting data in Colombia. The total cost of the 

project, through August 1975, would be $25,000.00. Of this 
amount, PPSTDN will be asked to contribute $8,000.00. The 

balance of the funding will be sought from the Social Science
 

Research Council, the Center for International Studies and the
 

College of Architecture at Cornell.
 

Econometric Model of Thailand - Professor Saltzman and 

Mr. Atikul are in the preliminary phases of a research project 

to build an econometric model to study the impact of technology 

on economic developmeit in Thailand. They will present a
 

formal proposal to PTSTDN in Fall 1974. As Mr. Atikul has
 

full support from the Ford Foundation, PPSTDN's contribution
 

to this project will be limited to the marginal costs of data
 

collection and processing.
 

http:8,000.00
http:25,000.00
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Regional Analysis for Development Planning in Disaster Areas
 
(Cooperative research between Cornell University and th- University 
of Sarajevo) - Professor Barclay Jones is conducting a National 

Science Fouindati.on funded comparative study of adjustment to 
natural disasters and the development of methods of analysis 
which would be useful for public policy decisions in post-disaster 
situ at. ions. III this study, attention is focussed on measuring 
the levels uf techlnological development in lagging regions 
and on ideiitifyiig the implications for public decisions after 
di.sasters occurH'. ''he methods are being developed in research 
on Yugos.1. avi.a, concentratnil g on an earthquake prone region. 

A comparative study is simultaneously under way for a similar 
situation in the United States. While this p.oject does 
not involve any fLunding from PPSTDN, it represents the type of 

independent research work related to science and technology policy 
that P1PSTDN seeks to encourage. It is expected that the results 
of this project will tie in with several different areas of
 
Program interest, including criteria for choice of technology, 
the economic impact of technology choices, and low-cost housing. 

Research on international Agriculture Centers - Professor 
William Ibyte has requested funds from PPSTDN ($1,976.00) for 

travel to Peru, Mexico and Colombia in a continuation and 
expansion of earlier exploratory research on international 
agricultur'e centers. These centers are key organizations 

invoIved in th' development and application of science and 
technology around the wrold. The objective in studying them 
would be to improve understarding of selected problems of 
science and technology development in the developing countries 
and also to explore how behavioral scient-sts might fit 
into this effort more effectively. Professor Whyte is 

http:1,976.00
http:Fouindati.on
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concerned with four general and 
interrelated problem areas:
 

the generation and flow of information in science and 
technology among the key organizations involved in 
R 6}1) in the three countries; 

the dynamics of government bureaucracies in agricultural
 
dove I opment; 

problems of inter-disciplinary collaboration 
in agricultura
 
deve lopment ; and
 

problems of success Iul application of knowledge in agri­
cuture among Farmers. 

lie proposes to 
spend time between January and Apiil 07 h 
with the International FaLato Center in Peru, wi thiCIMMYT (co rl
 
and wheat) 
in lex ico, and with CIA] (tropical agriculture) in 
Colombia to investigatc the above problems. trofe.scr Wivhyte is
 
interested in exploratory field work designed to 
lead to diagniosis 
of theoreti cal and practical pro. lems and to stimulate colleagues 
and students to undertake more intensive field work.
 

Publications
 

PPSTDN will continue to publish scholarly material
 
generated through its activities. Currently anticipated
 
publications include 
the annotated bibliography on low-cost
 
transportation and the 
two monographs on S/TP in Mexico by
 
Professors Davis and Good. Other monographs will be publ: ished
 
when appropriate as research projects are completed during 

the year.
 

Seminar Series 

The Program Seminar Series will continue in 1974- 75 
with an increased focus on current 
research projects. This
 
emphasis will allow Program participants to report on their
 
work and solicit 
review comments from their colleagues.
 
The Seminar Series will also act as a catalyst for the
 

development of new research projects.
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Con ferrunces 

To compiement 
the Seminar Series, the Program is considering
 
a series of "mini-confcrences". 
These would take place over
 
a weekend and wouJd be subject-specific to allow for in-depth 
dis­

cuss i on and anaiy,.is of the topic. The proposed plan is to 
have two or three of these conferonces over the year with the 
presentation of four papers at each. These papers would then 
be pubhlished after the meeting. 

The first conference is tentatively scheduled to focus on 
"Measuring the Impact of Science and Technology Policy". The
 
papers; to be p resented are 
those of Tom Davis and Loretta Good
 
on 
their summer's research in Mexico (see description under 
Resear'ch Iin progre ss) and Sidney Saltzman and Jamlong Atikul on a 
prol)oSal 1or an econometric model of Thailand. These two 
papers will he complemented by two other papers from agriculture 

to ba.l ance Lhe Agenda. 

The top i cs for the second and third conferences will be 
selected in response to emerging interests of Program
 

p art i ci pan s . 

Summer Institute 

In order to take advantage of the growing interest and
 
competence in science and technology policies at Cornell and 
to make these accessible beyond the University community, 
a progrim of Summer Institutes has been proposed. The annual 
Institute would be directed by PPSTDN and would bring together 
participants from international development or-anizations and
 
LDC's.
 

http:anaiy,.is


-55­

would selected aspects ofThe curriculum emphasize 

and technology policy, particularly:
science 

choice of crite ria for determining the scale of 

.in science d;intechnologynational investmnIt 

scarceresearch and for the allocation of these 

claimants so that theyresources among competing 

may be effectively used in p rsuit of nationtal 

social and economic priorities; 

selection, building and guidance of ilns Lt t ions 

and networks of institutions fv scielnct and 

technology development, along with the creatii 
for relating reseuarch
of iicontiVO5 rind metlhods 
to ici dsand devolopmienL activities the of tu crs 

thu lat tterand potential users, and of inducing 
-
to make claims oni existing R C6 ) capai) i.liti ;;
 

social impacts (illcludi~ip ulmplymiit)considoration of 
critoLiraand trade-ofis involved in estlb)li shinrg 

for selecting techlnolegi's; 

development of a mInl)owCr systeml, in cludin , 

eductional institutions and govCiinIet agen'cies, 
a suiil)plythat will produce, motivate and retain 

of approprniately qualified pervsonel sufi cieiit 
in a changing technologicalto meet national goals 


en, ronment;
 

choice of channels and terms for the trans fer and 

reception o.f technology from abroad. 

lectures andThe format of the Institute would consist of 

discussions led by Institute faculty and outside experts,
 

reading of basic works, and analysis and di scu1sion

background 

by part.icipants.
of current case studies brought to the lnst itote 


The tone would be one of a policy task-force charged withi
 

the responsibility of doing background work for policy 

decisions and then recommending appropriate government
 

action.
 

The participants would be selected on the basis of
 

one or more aspects of
continuing professional commitment to 


science and technology policy development or application,
 

and the possession of qualifications to benefit from participation
 

in this type of educational experience.
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The Institute would contribute to Cornell's development 

as a center for training and research in the area of science 

and technology policy. The feedback from Institute participants 

should provide valuo'ble insight into the possibilities for 
improving the [JiUiversity's curriculum and research activities 

in the f.ield of science and technology policy. The Institute 

wou.ld ailso strelngthen linkages between the University and 

other groups working on S/TP, would stimulate development 

of the advisory capabilities of Cornell personnel, and would 

aid in the di-fusion of knowledge. 

CUrIrently, the Institute is still in the proposal stage, 
detailed p lanninjg would not be completed until. Fall of 1974. 
ImplemeItation would commence in Spring 1975, so that the
 

first Institute could take place in Summer 1975.
 

Other Special Projects 

Low-Cost Housing Program - As a result of PPSTDN support, 

the activities of the 
low-cost housing group at Cornell have now grown to the point 

where the group has prepared a proposal for the establishment 

of a Program on Low-Cost Housing at Cornell. The group is 

seeking outside funding for this new Program -- the estimated 

cost being $1 50,000.00 per year for five years. This Program 

would build on the existing competence at Cornell, but would 

also endeavor to increase the institutional capabilities on the 

subject of housing for low-income families. 
The members of the low-cost housing group are: 

Franklin J. Ahimaz, Peter S.K. Chi, Peter M. Cohen, James 

W. Converse, MaryAnn iriffin, David B. Lewis, Henry W. Richardson, 

Floyd 0. Slate, and Darrell F. Williams. 

http:50,000.00
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The proposed goals of the low-cost housing program are 

the following: 

to develop and offer courses, seminars and wcrkshops, 
on housing for low- income families in developing 
countries ; 

to enable o.CO-11 . t'Ncul ty 111d tudellts to conduct 
research on var'ious aspects of Low-cost holiiiing-: 

to conduct spccia lized Lrainling progICMS 
or smm.11111er" Int Itutes for professionals, 0,specia 1ly 
those f rom develop.ing couItIr.i es; 

to act ais consufltants and work with counLerpaort.s 
f rom 1I)C':s; 

to participate in a network of low-cost housi ng 
groups; 

to dissCm.inatC IlIto'matlI obtinel lrom rsearch 
studies anId rojects conn1ected W'ith the 1' 1."Iill 

to provide Op)po'Lnit.Lies I r rescarche vs froll IK': 
and/or e\perts from the developed w,'orld to I iurtilU 
existing kno,,lu edge; 

to ass is t developing countries in ellorts to dclit I1y 
and develop indigenous materials for buildillg 
coils truct Lon. 

Roving Workshop on lOow-Cost lousing - Floyd 0. Slate 

has'.been invited b) the V:ast--Lost Centel, 
to help condtict a "Roving Workslop" on l ow-cost housing, 

sponsored by the 'le chno Logy and Plevelopmeiint Inst i tute of the 

East-West Center il1 0onolulu. lb iS ilvitatiO i 1S ll 01-tolgrowth 

of his participation last year (Summer 1973) in the seiiinar" 

on low- cost lousing held at the hast- Wst (lenit '. IllIC 

traveling seminar, with .)u-30 participants f rom ilTaitald, 

Indonesi , the Phl ippines and South K rea Wi 1. spend 2--.,'eeks 

investigating low- cost housing problems and projects Oil site ill 
Thailand and Indonesia during ,JanuLary 1975. It Ihas be en 

tentatively agreed that PPSTI)N will cover one-third of 

the expense for Professor Slate's participation. 

PPSTDN activities have gaine d 1ncreas ing momentum over 

the past three years. This effort has led to a strong, inter­

esting, and coherent program oI activi ties 

for the coming year. While many activities are already 

planned, the Program remains flex ible in order to respon­

to new proposals. 



APPENDICES
 

,58­



-59-


Appendix I 

Program Participants
 

A Program Participant is a person (faculty, staff or"
 
student) who is involved in PPSTDN related activity. The
 

projects of these individuals are not neces sarilv all funded 
by the Program, but they do relate to science and technology
 
policy issues and they are linked in with on-going PPSTDN
 

efforts.
 

Executive Committee
 

Franklin A. Long, Chairman
 
lenry R. Luce Professor of Science and Technology

Professor of Chemistry
 

Edmund T. Cranch
 
Director, PPSTDN
 
I)ean of Engineering
 

Franklin .J.Ahimaz
 
Assistant !)irector, PPSTDN
 
Assistant Dean of Engineering
 
Professor of lhngineering, Basic Studies
 

David B. Lewis 
Assistant Director, PPSTDN 
Assistant Professor of Policy Planning and 

Regional Analys[s 

Tom E. Davis
 
Professor of Economics
 
Director, Latin American Studies Program
 

Matthew Drosdoff
 
Professor of Soil Science
 
Director, Tropical Soils Project
 

Milton J. ]sman
 
Pro fessor of (overnment
 
Professor of Public Administration
 
John S. Knight Professor of International Studies 
Director, Center for International Studies
 

Gilbert Levine
 
Professor of Agricultural Engineering

Director of ater Resources and Marine Sciences
 

Daniel Loucks
 
Associate Professor and Chairman of Environmental
 

Engineering
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Vithala Rao
 
Associate Professor of Marketing and Quantitative
 

Methods 

Floyd 0. Slate
 
Professor of Structural Engineering
 

William 1. Whyte

Professor of Industrial and Labor Relations
 
Director, Proirani oii mployce Participation in
 

Ownership and Management
 

Other Faculty 

Richard Arnold 
Associate Professor of Agronomy
 

Lee Y. Chang
 
Assistant Professor of. Food Science
 

Peter S. Chi 
Assistant Professor of Sociology and International
 

Population Program
 

Peter Cohen
 
Adjunct Associate Professor of Rural Sociology
 

Howard Conkli n
 
Professor of Agricultural Economics
 

James Converse 
Assistant Professor of Rural Sociology
 

Loy V. Crowder
 
Professor of Plant Breeding and Biometry 

Gordon Cummings
 
Professor of Rural Sociology
 

William IV. Goldsmith 
Associate Professor of Policy Planning and Regional
 

An alys is 
Director, Program on International Studies in 

Regional Planning 

Loretta Good 
Associate Professor of Economics 

(University of Wisconsin at LaCrosse) 

MaryAnn Griffin 
Instructor of Consumer Economics and Public Policy
 

Lynne Irwin 
Assistant Professor of Agricultural Engineering
 

Barclay G. Jones
 
Professor of Policy Planning and Regional Analysis
 

Myunghwan Kim
 
Associate Professor of Electrical Engineering
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Ta Liang 
Professor of Civil and Environmental Engineering
 

James A. Liggett
 
Professor of Structural Engineering
 

Henry W. Richardson 
Assistant Professor of Architecture
 

Sidney Saltzman 
Professor and Chairman of Policy Planning and
 

Regional Analysis 

Joseph Saunders
 
Associate Professor of Entomology
 

Aaron Segal
 
Visiting Associate Professor of Government and
 

International Population Program
 

Sho C. Tsiang
 
Professor of Economics 

Darrell Wijlliams 
Assistant Professor of Policy Planning and
 

Regional Analysis 

Research Associates
 

Jerry Ingles
 
Research Associate, PPSTDN
 

Robert N. Seidel
 
Research Associate, PPSTDN
 

Benedict Stavis
 
Research Associate, PPSTDN and CIS
 

Karel Stregl 
Senior Research Associate, PPSTDN and CIS
 

Students
 

Mary Ann Acton
 
Ph.D. candidate, City and Regional Planning
 

Marlene Ahimaz
 
Ph.D. candidate, Business and Public Administration
 

Patrick Alleyne
 
Ph.D. candidate, Education
 

Jamlong Atikul
 
Ph.D. candidate, City and Regional Planning
 

Daniel H. Dumas 
Graduate student, Business and Public Adiuinistration
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Nancy Gallant
 
Graduate student, Business and Public Administration
 

Jorge de la Guardia
 
Graduate student, Structural Engineering
 

Yoshifusa Kitabatake
 
Ph.1). , City and Regional Planning 

Daniel Kops 
Graduate student, Policy Planning and Regional
 

Analvsis
 

Steven Kraft 
Graduate student, Agricultural Economics
 

Stephen McRae 
Ph.D. candidate, Natural Resources 

L. George Nelson 
Graduate student, Industrial and Labor Relations 

Fernando Nasmyth 
Graduate student, Law 

Vincent Richards 
Ph.Dl. candidate, Economics 

Stephen Rochereau 
Ph.D. candidate, City and Regional Planning
 

Nancy Schwartz 
Ph.1). candidate, Economics 

Luis 	Torres
 
Graduate student, Policy Planning and Regional
 

Analysis 

Ramesh Vaidya
 
Ph.D. candidate, City and Regional Planning
 



Table I
 

Distribution of 211(d) Grant Funds and Contributions from Other Sources of Funding1
 

Grant Related 


Activities 


Research 


Teaching 


Libraries 


Consultation 


Publication 


Other (inc. 

Administration
 
Office expense
 
some travel)
 

Seminars, Work-

shops
 

Case Studies 


Special Exp. 


TOTAL 


'Fhese figures 

, Selected 

3 0S1 Symposium 

Review Period: September 1, 1973 to August 31, 1974 
211(d) Fixpenditu-res Nor, 211(d) Funding for 

_ __ Program Related Activities 
Period Cumulative Projected 1Proected PPSD.N 

Under Total Next Year to End of Administered Other
 
Review 	 Grant _ _ _ _ 

34,091.30 88,086.30 70,000.00 40,000.00 	 116,700.006
 

22,419.99 73,414.99 30,000.00 30,500.00
 

500.00 5,092.00 3,000.00 4,000.00
 

500.00 2,000 O0 2,000.00 	 51,700.00 6
 

1 	 2,311.17 3,006.17 5,000.00 6,000.00 2,480.00 

44,658.79 119,713.93 40,000.00 36,36- 87 

5,000.00 23,500.003178.74 6,323.74 5,000.00 

5,000.00 64,000.004 

5,000.005 

104,159.99 1 ,7 1160,000.00 123,862. 4,9. 168,400.00 

are our best est'I::-tes sta , ican ontr.ct 
List o Tnfor'-ation Sources Center for International Studies Grant 

6Sep. 45 for details. 

http:168,400.00
http:1160,000.00
http:104,159.99
http:5,000.00
http:5,000.00
http:6,323.74
http:5,000.00
http:40,000.00
http:119,713.93
http:44,658.79
http:2,480.00
http:6,000.00
http:5,000.00
http:3,006.17
http:2,311.17
http:51,700.00
http:2,000.00
http:4,000.00
http:3,000.00
http:5,092.00
http:30,500.00
http:30,000.00
http:73,414.99
http:22,419.99
http:116,700.00
http:40,000.00
http:70,000.00
http:88,086.30
http:34,091.30
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Fable II 

Expenditure Report
 

(Actual and Projected) 

Under Institutional Grant #AII)/csd - 3158
 

Review Period 9/1/73 to 8/31/74 

Expenditures Projected Total
 
to date E .,penditures
 

(Line Items to Conform Period Under CuIulative
 
to u,:dget in Grant Review Total 2 3 4 S
 
Document) Review Tota__2_3_4_5
 

e.g. 	 Salaries 67,086,08 190,375.88 

Travel. 10,566.,2 47,730.94 U' QCD CD ,, 
0 C:) C) cot.-. 


Other Fringes 7,239.68 17,396.55 	 ( C C 
n CD I) 

Communications 4,047. 86 6,532.15 	 C C C) 0 

Rentals 1,160.91 1,955.46
 

Outside Services 2,867.68 5,009.58 (D
 

Supplies & Materials 6,582.70 15,608.23
 

Conf. & Seminars 178. 74 5,264.60 C
 

Employment lxpenses 0 212 .89
 

Publication Costs 2,311.17 3,002. 40
 
CD
 

Other 1,298.35 2,178.45
 

Student Aid 820.00 820.00
 

TOTAL 104,159.99 296,137.13
 

/. / 

James A. Kir)y" 
Supervisor, rant and Contract 

Accountin 
10/9/74
 

http:296,137.13
http:104,159.99
http:1,298.35
http:2,311.17
http:5,264.60
http:15,608.23
http:6,582.70
http:5,009.58
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http:1,955.46
http:1,160.91
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http:17,396.55
http:7,239.68
http:47,730.94
http:190,375.88
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Appendix III 

Cumulative Liq't of Program Publications and Reports
 

The Need to Formulate Low-Cost Housing Policies Employing
 
Multidis l y Apprbach by F.J. Ahimaz
 

Dianostico del Sistema de Educacion Cientifica Tecnologia
 
de Costa Rica y.Bases Para Su.,PJAnificacion a.Largo
 
Plao by Mariano Ramirez Arias, Jose Brenes Andre,
 
Oscar Torres Padilla.
 

Preliminary Linear Programming Analys -s of Colombia by
 
Joel Brainard
 

Selected Problems of Developing Countries by Joel Brainard
 

Cornell-KAI S Workshop- -Curriculum Planning, Inter-Disciplinary
 
Research and Technology Transfer by KunMo Chung
 

The Natur l Resource Potential for Regional Development of
 
Limon Province: A Preliminary Survey by the Cornell-Costa
 
RicaTTeam;
 

Information Management in Development A inistiation: on
 
Technology-'s PTor o.icymakin i Developing
 
Countries by Daniel Dumas
 

Directory of Courses Related to Policies for Science and
 
Technology in-Developing Nations 1974-1975 by Nancy Gallant
 

Preliminary Study of the Water Resources of the Atlantic
 
Coast, Costa Rica by: Jorge de la Guardia
 

Social Injustice and "Optimal Space-Time Development:
 
Extensions and an Application to the Minamata Mercury
 
Pollution Case byYoshifusa Kitabatake
 

The Urban Freight Transportation Planning Process: An 
-Input-Output Approach to a Methodological Framework 
by Kag-Won Lim 

Unemployment in Jamaicaand the Contribution of the Bauzite-
Alumina Industry to the Employment L. George Nelson -

Policies for the Application of Science and Technology to
 
Development by the OST Symposium, may71-10, 1973
 

Housing Strategies for a Developing Economy, A Comparative
 
Analysis and Evaluation of Housing Production Systems
 
in Ghana by.HenryW. Richardson
 

Toward an Andean Common Market for Science and Technology : 
..by Robert N. Seidel 
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Low-Cost Housing for Developing Nations- -A New Course at Cornell
 
Universit -by Floyd 0. Slate
 

Low-Cost Housing for Developing Countries, an Annotated.
 
Bibliography by Floyd 0. Slate
 

Energy Subsidy as a Criterion in Food Policy Planning by Malcolm
 
Slesser
 

Review of the Soviet Chemical Industry for the American Scientist
 
by Karel Stregl
 

Science-Technology Policy and Industrial Democracy: A Hypothetical

Model for an Industrially Semi-Developed Country by Karel
 
Stregl
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