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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 : $104,159.089
Accumulated : $296,137.13
Anticipated for Next Year : $160,000.00

NARRATIVE SUMMARY

The objective of the Grant i$ to enable Cornell to develop
institutional strength in the arca of policies for science and
technology in developing nations. It was envisioned that the
development of tcaching and research would stimulate new con-
tributions to knowledge, new opportunitics for ecducation 1n
this field, and the development of new capabilities for res-
ponding to requests for professional service.

Inm pursuit of these objectives, Cornell established
the Program on Policies for Science ar«¢ Technology in Develop-
inrg Nations (PPSTDN). This Program provides opportunitices
and support for both study and research on science and techno-
logy policy in developing nations. 1t fosters the development
of relevant courses, publishes teaching and research materials,

and sponsors seminars, conferences and symposia.


http:160,000.00
http:296,137.13
http:104,159.99
http:580,000.00

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 cnabled PPSTDN to focus on

science and “echnology policy issues in specific problem areas.

These arcas include:
agricultural production (particularly food processing);
industrial production;

regional dcvelopment (particularly low-cost housing and
transportation policies);

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

natural resource management (particularly water).

Within cach of these problem areas, researchers are examin-
ing several policy issues. Thesc 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 Activitics
The activities of the Program are designed to:

provide opportunities for graduate study;

provide vescarch opportunities for students, post-
doctoral fellows, and faculty;

develop new courses;

publish and disseminatc teaching and research materials;

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

assemble, at Cornell, the capebility to respond to
requests from developing countries for professional
assistance.



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 nations.

A proposal for the creation of a new degrece option for science
and technology potlicy (S/TP) has been prepared and submitted te
the Field of International Development.® The proposal will be
considered at the first Field meeting this Fall. [If approved,
students would be able to cenroll in a degree program lcading to
the Master of Professional Studies in International Development
with a concentration in S/TP.

The new degree option would complement existing programs
in the Ficld of Public Policy under which it is possible to
receive a graduate minor in S/TP at either the Masters or Ph.D.
level.

Courses: As a scquel to the first low-cost housing course
“hich was offered under PPSTDN sponsorship in Spring, [973, a
more specialized seminar, primarily for architects and cngineers,
was offecred in Spring, 1974. It was well received, and under
current plans, the two courses will be alternated with once belng
given cach spring. Both courses were developed by a multidisci-
plinary tcam of faculty members.**

Low-cost transportation is & ncw arca of Progran
activity. Work began in carly 1974 to develop a coursc, 'Trans-
portation Policies for Developing Nations - With bLmphasis on

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

*At Cornell, the term "Field" denotes an administrative unit
of the Graduate School in which a student may take a major or
minor.

**Franklin J. Ahimaz, Pcter S. Chi, Peter Cohen, James Converse,
MaryAnn Griffin, David B. Lewis, llenty Richardson, Floyd O.
Slate, and Darrell Williams (Note: For the Departmental
affiliation of Program Participants, please sce pages 59-02),
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a team of professors from three departments.* In preparation
for the course, PPSTDN sponscred a seminar series (Spring 1974)
which brought transportation experts to speak on campus. Simul-
taneously, the compilation of an annotated bibliography on low-
cost transportation was begun. It is due for publi-ation next
year.

PPSTDN sponsorcd a seminar on 'Science, Technolcgy and
International Relations', taught by Milton J. Lsman and Aaron
Segal. This course investigated the effects of modern science
and technology on international relations, particularly among
advanced industrialized countries. Guest speakers lectured on
selected topics.

pavid B. Lewis offered a course on "Advanced Planring Anal-
ysis with Sclected Applications to Development Problems in the
Third World" in Spring 1974. The obiective of the course was
to cnable students of policy planning to develop the capability
to use advanced analytical techniques for specific

problems of development.

Research: The Program sponsored several research projects.

Among the major studies  completed were: Toward an Andean

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

and Quo Vadis Cybernetic Civilization? National Policies for

Science and Technology and Industrial Democracy: A llypothetical

Model for an Industrially Semi-Developed Country, py Karel Stregl.

The Program also supported a number of student rescarch
proiccts which were completed this year. The resulting reports
ave listed under Publications and Reports, pp. 5-6.

In the arca of continuing rescarch, 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

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

*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 of
this study is to empirically documen. the structure of diffcrent
housing production and delivery processes uscd in urban arcas
and the institutional and technological constraints which operate
on thesc processes. It is expected that this study would scrve
as a basis for developing guidelines for formulating national
housing policy.

Professors Tom Davis of Cornell and lLoretta Good of the
University of Wisconsin (Lacrosse) are collaborating on a
science and technology policy study in Mexico. They are inves-
tigating the effectiveness of alternative policy instruments
in influencing the behavior of manufacturing firms. ‘The field
work was completed this Summer, and two monographs will be pre-
pared in the Fall 1974, The design of this study will be used
as a prototype for a comparative international study of techno-
logy choice among manufacturing firms in developing countrics.

In support of its rescarch activities, the Program main-
tains a modest Documentation Center containing materials reie-
vant to scicnce, technology and development. Over the Summer
1974, the entire collection was transferrved 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 publications and reports; they include:
Publications

Toward an Andean Common Market for Science and
Technologv, by Robert N. Scideil

Low-Cost llousing ior Developing Countries:
An Annotated Bibliographv 1950-1972, by
Floyd 0. Slate

ocial Injustice and Optimal Space-Time Development:
Extensions and an Application to the Minimata
Mercury Pollution Case, by Yoshifusa Kitabatake
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The Urban Freight Transportation Planning Process:
An Input-Output Approach to a Mcthodolopical
Framework, by Kang-Won Lim (published through
the Graduate Field of City and Regional Planning)

Reports

Quo Vadis Cybernetic Civilization? National Policiecs
for Scicnce and Technology and Industrial Demo-
cracy: A llypothctical Model for ar_Industrially
Semi-Developed Country, Ly Karel Stiregl

Unemp loyment in Jamaica and the Contribution ol
the Bauxitce-Alumina Industry to the Employment
Problcm, by L. Gecorge Neison

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

The Natural Resource Potential for Regional Development

of I.imon Provincc: A Preliminary Survey, by Cornell-
Costa Rica Team

Diagnostico del Sistema de lBducacion Cientifica y
Tecnologia de Costa Rica v Bases Pura su Plani-
ficaclon a lLargo Plazo, by Mavianc Ramlrez Arius,
Jose Brenes Andre, and Oscar Torres Padilla

Information Management in Development Administration:

On Technology's Promisce for Policymaking 1n

Developing Countries, by Danicl H. Dumas

Other

Dircctory of

Courses

related to Policies for Sclence

and Technology in Developling Nations, 1974-75,

by Nancy Gallant

Seminars: The 1973-74 Seminar Series focused on P'rogram

sponsored rescarch. The seminars provided a forum for a review

of research results and the exploration of new ideas. These

discussions scrved 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 Corncll to specak on thelr activities in the

arca of policies [or science und

In addition to its regular
sored a sccond, more specialized
with transportation policies for

mectings were preparatory to the

technology in dJdeveloping nations.
seminars, the Program spon-
seminar series, dealing solely
developing countries. These

new course on transportation

planned for Fall 1974. The seminars helped to acquaint the

Cornecll community with transportation policy issues in dev.licj -

ing countries.



Professional Service: In addition to other work, scveral

Program Participants have been active in professional service
activities. During the summer 1973, Professor Flovd Slate
participated in a Low-Cost Housing seminar at the Last-West
Center in Hawaii. He 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 Third
International Symposiumon Lower-Cost lHousing Problems, held in
Montreal, May 1974. There, Professor Slate chaired the session
on "Industrialization'" (of housing production). Prof. Richardson
presented a paper, 'Housing Strategies for a Developing Economy' ,
based on his PPSTDN-sponsored research in Ghana.

The entire Low-Cost lousing Team presented a seminar at
AID/Washington on the necessity for a multidisciplinary approach
to low-cost housing policy.

In the arca of cducation, F.J. Ahimaz has becen working with

groups in Costa Rica on technical education in that country.
One of the groups working at the University ¢’ “osta Rica pre-
pared a report on the status of science and engincering cduca-
tion in Costa Rica. The report has been published in Spanish.
It includes sceveral policy recommendations.

In the last Annual Report, 1t was noted that work under a
sub-contract from AID for recsecarch on scicnce policy in Costa

Rica had led to a report on The Natural Resource Potential for

Regional Development of Limon Province: A Preliminary Survey.

Since then, there have been a number of follow-on activitics.
In Spring 1974, the Government of Costa Rica convened a "Scm-
inar on the Role of Scicnce and Technology in the Development
of Limon'. The report was discussced and used as the basis for
planning futurc work in the development of Limon Province.
F.J. Ahimaz led a Cornell team (10 members) in assisting Costa
Rican counterparts with the development and cxecution of this seminar.
Frequent contact with Costa Rican groups has maintained Cornell's
involvement in the province, and PPSTDN expects tc continue

working there.
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Under a purchase-order, AID contracted PPSTDN to revise
and update the OST publication, Science and Technology 1n
International Development: A Selected List of Information
Sources in the United States. The work on this projcct 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
tcam which went to Koreca in November 1973; he also participated
in thc U.S.-India bilateral Pugwash Conference in January 1974
which analyzed a number of possible arecas for collalorative
resecarch. E.J. Ahimaz pdrticipatcd in the
inaugural 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 there. James Liggett is
in Colombia, working at the Universidad del Valle and the
Corporacion Autonoma Regional de la Cauca. William Goldsmith
participated in cvaluating the Office of Lducation Grant to
the Program on Comparative Urbanization at UCLA. Barclay
Jones 1is working 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 arca of

Nicaragua.



Part II1: DETAILED REPORT

I. General Background of the Grant

There is a growing recalization among scholars and practi-
tioners that science and technology policy (S/TP) is a funda-
mental component of development policy. A substantial number
of developing countries and regional organizations have already
established high-lcvel planning groups with explicit charters
to prepare S/TP strategies and proposals. Simila.ly, UNISCO,
ILO, OECD, and other international organizations have focused
increasing attention on this matter.

Despite the growing interest, however, there arc very few
schools (either in the U.S. or abroad) offering a comprelcensive
program of study and research in the arca 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 Policics for
Science and Tcchnology in Developing Nations (PPSTDN). It is
jointly sponsored by the Program for Science, Technology and
Society, the Center for International Studies, and the Co.lege
of Engineering. PUSTDN cponsors the development of new courses
and seeks to provide opportunities for Cornell faculity and stu-
dents to engage in ccllaborative research with S/TP protessionals

in developing countries.
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[T, Objectives of the Grant

Objectives 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 policiec and practices which influence tne
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 countries;

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

identify areas where the lack of infcrmation or analysis
is a crucial limiting factor 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 conwses
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
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aspects of development -- particularly the social and economic
consequences of S/TP decisions, Through these courses, the
Program encourages students, especially those from LDC's, to
study science and technology policy and seeks to nrepare them
to deal with projects and problems in the field.

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 tc meet
the objectives stated above. Through course development, re-
search, seminars, in-depth case studies, and publications,
PPSTDN is enhancing Cornell's competence in the area of science
and technology policy and providing an opportunity for students
and faculty to become more expert in the field. Through its
linkages with development institutions and organizations onut-
side the University, the Program is assisting professionals
working with science and technology policies in developing coun-

tries.
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TI. Accomplishments

Degree Programs

The Program has made substantial progress toward the
establishment of a formal graduate degree for students of
policies for scicence and technology in developing nations.
More than a ycar of preparatory work culminated in May when
the PPSTDN Exccutive Commitee voted to apply to the Field of
International Development for the creation of a new degreec
option for science and techaclogy policy.* The proposal has
been preparced and submitted for consideration at the first
Field meeting this Fall. TIf approved, students would b: able
to enroll in a degree program leading to the Master of Profes-
sionoi Studies in Internaticnal Development with a major con-
centration in Science and Technology Policy. A unifying ele-
ment in the new option would be a two-semester seminar se-
quence:  "Policies for Science and Technology in Developing
Nations' and "Science, Tcchnology 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 program.

This new degree option would complement existing programs
under which it is already possible to minor in S/TP at either

the Masters or Ph.D. level.

Courses

The Program sceks to foster the expansion and enrichment
of course offerings in areas related to science and technology
policy. This is accomplished by course development grants
individual professors or teams of professors who wish to pre-
parc new courses related to S/TP or to modify existing courses
to make them more relevant to this topical area. The new

courses offered in 1973-74 are described below.

At Cornell, the term "Field" denotes an administrative unit of
the Graduate School in which a student may take a major or minor.
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Low-Cost Housing for Developing Nations - Workshop for
Physical Planning, Site Selection and Design. This was a new
course, offered for the first time in the Spring semester of
1974. It was offered primarily for architects and engincers,
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 particular
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, Ghanaj;

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

Although PPSTDN sponsored development of this course,
no funding was required. [t 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 O. 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
and Public Administration. It was taught by Milton J. Esman
and Aaron Segal. The course investigated the effects 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 several 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

Ingineering
Energy and International Relations

George IlI. 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
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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 oftfered in
the Fall 1971 scmester by Lynne Irwin, Gordon Cummings, and
Darrell Williams. The course is a multidisciplinary survey of
the processes of policy formulation for, and planning of, trans-
portation facilitics in developing countries. The arcas of
concern include the policy-making process and stratepy of policy
implementation, cconomic policy and analysis methods, socio-
logical considerations, and the technology of voad building.

In preparation tor the course, PPSTDN sponsored a sceminar
series in Spring 1974.  This sceries helped to introduce the
topic of Tow-cost transportation to the Cornell community and
to identify a group of interested students for the coursce. A
list of the speakers and their topics may be found on p. 27

under "Seminar Series',

Advanced Planning Analysis with Selected Applications to

Pevelopment Prohlems in the Third World. This course was

given in the Spring semester 1974 oy David B. Lewis. ‘The
objectives of the course were to enable students of o licy
planning to develop the capability to usce a number of advaaced
analytical techniques and to indicate how these techniques

might be applicd to particular problems of development. The
topics covered included welfare cconomics, simulation modelling,
lincar programming, nctwork analysis, cost/benefit and cesi/
effectiveness analyvsis, and financial analysis. Practical
applications were cmphasized with cxamples drawn primarily from

developing countries.

Research: Completed

This scctica covers rescarch funded directly from the
211(d) Grant. Other Program related resecarch is described in
Section VI., "Other Resources for Grant-Felated Activities'
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Toward an Andean Common Market for Science and Technology,

by Robert N. Scidel, Ph.D

This study cxplores a number of historical reasons for
the prescnt concern with science and technology policies in the
Andeuan Group. The rescarch focuses on the question of whether
the combined offorts of developing countries can enhance the
possibilitics for cffective policy. These possibilities are
beset by numerous hazards becausce of the diversity both of the
chatlenges facing policy-makers and of their response to these
challenges. Morcover, in the Andean Common Market, explicit
science and technology policy is just in its formative stages.

The study identified three reasons for the currcent focus
on science and technology policy. The first is the failure of
universitics and research institutes in developing countrics
to fulllill cxpectations for their contribution to cconemic
and social development.  The new goal for thesc institutions
is to develop into a domestic infrastructurc which prodices
technical manpower and rescarch, and thus helps relicve depen-
dency on outside sources.

Sccond, is the question of technology transi{er, in which
two problems stand out: the price or terms of transferring
proprictary technology, and the reluctance of trans-national
firms to perform rescarch and development in host countrics.
The technology transfer problem is a manifestation of Latin
America's halance of payments difficulties.

The role of governments is the third factor. In the last
decade, governments have been motivated by the two reasons
cited above to take more explicit actions in regard to science
and technology policy. Also, because national governments pur-
port to represent national or social welfare interests, they
have been increasingly concerned with defining and administer-
ing morc comprehensive science and technology policies.

The Andean Group is an incipient common market composecd
of Bolivia, Chile, Colombia, Ecuador, Pecru and Venezuela. It

has been noted particularly for vigorous activity in regard to



tariffs and industrial development. Perhaps its most motable
accomplishment has been the elaboration of the yet to be rfully
implemented code for the importation of foreign capital and
technology -- the '""Andean Foreign Investment Code''.

In the research report several of the regional institutions
of the Andean Group are described in relation to policies for
science and technology. Some problems of elaborating a regional
common market policy for science and technology are suggested
in a discussion of the national intellectual and institutional
environment for science and technology policy in the cases of
Colombia, Peru and Venczuela. 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-
tematic differences, the responses of the multi-national corpor-
ations, and the strength of varicus 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-
izations, 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 a norma-

tive work. It presents a national development scheme that sceks
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to rcconcile science and technology, and the driving forces of
modernization and industrialization, with the physical, social
and psychological nceds of human beings. 1t is based on the
theme that the citizens 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 be moderated by governmental guidance toward the achicve-
ment of national goals by fostering a participatory "industrial
democracy' and laying down "rules of the game'". In thce detailed
claboration of the model, the author spells out the relationships
of science and technology policy to the major developmental

scctors and institutions.

Unemployment in Jamaica and the Contribution of the Bauxite-

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

Masters of Science Thesis, June 1974,

Unempiovment has been and continues to be one of the great-
est problems facing Jamaica. Despite governmental programs
aimed at reducing its scverity, the problem persists; unemploy-
ment increascd rom 13,59 in 1900 te 22.5% in 1972,

The Jamaican Government has concentrated efforts on reducing
the supply of labor (through family planning and emigration
programs), but has done relatively little to incrcase the demand
for labor. This study was designed to explorce the possiblity of
attacking the problem from the demand side. The bauxite-alumina
industry, as the most important single industry in the post-war
cconomic growth ol Jamaica, was chosen for study. Exports from
this industry account for 08.8% of the valuc of all domestic
exports. lHowever, less than 509 of the valuc of cutput from this
industryaccrues to domestically owned factors of production,

While tt would be unrcalistic to expect any one industry
to abscrb all, or cven most, of the unemployed labor force, the
¢xtension of the bauxite-alumina industry to include aluminum
production within Jamaica would be expected to have a substan-
tial impact. 1t would also increase government revenues consid-

erably and if these funds were used for investment
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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 increcase emplovment 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 capa-

bility highlights the potential conflict between the national

government intcrests and those of the multi-national corporations.

Preliminary Study of the Water Resources of the Atlantic

Coast, Costa Rica, by Jorge de la Guardia, Master ol Science

Froject.

This report was prepared as an input to the larger PPSTDN
study on natural resources in Limon Province, Costa Rica. It
integrates and summarizes data collected from severat different
agencies. The data ave presented in a graphical form which
facilitates their use and analysis in larger studies on water
resources. The report describes the general climatology, hydio-
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 reglon and makes prelim-

inary recommendations on methods to control the scdiment flow.

social Injustice and Optimal Space-Time Development:

Extensions and an Application to the Minimata Mercury Pollution

Case, by Yoshifusa Kitabatake, Ph.D. Dissertation, May 1974,

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 closcd r¢gion 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
chemical industry with its chemical product. This sector dis-
charges waste mercury into the sca. The traditional sector is
a fishery producing fish. The pollution rclated costs arec

associated with tish contamination by the mercury.

The Urban Freight Transportation Planning Process:

An Input-Output Approach to & Methodological Framework, by

Kang-Won Lim, Ph.D. Disseration, June 1974.

The purpose of the study was to identify and define the
problem arcas 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 descriptive investigation of the problem and the logical
reasoning behind the development ot o general linear systems
model for Treight Urban Transportation Planning (UTP).

This study claborates a linecar system model bascd on
a4  social 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
production, consumption and consumer behavior, business manage-
ment, location and transportation. 1t is argued that if this
new approach is pursued for studies of the urban goods movement
problem, not only will higher returns be achicved in development
of, and investment in transportation facilities, but also the
economic and ccologic problems of the total system can be eval-
uated in a single procedure which will facilitate more compre-

hensive planning.

Rescarch: In Progress

Science and Technology Policy in Mexico. This on-going

research project is being conducted by Tom Davis and Loretta
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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 Mexivan and
foreign-owned industry. Tt will also describe the network of
Mexican rescarch institutions which might become centers for
cooperative eflforts designed to strengthen Mexico's indigenous
research and policy formulation capabilities.

The second monograph will present an cmpirical analysis of
the impact of Mexico's science and technology policy on manu-
facturing firms, contrasting a group of joint venture firms
which have substantial U.S. cquity participation with a matched
group of Mexican-owned firms. [t should identify the chiel
obstacles cncountered by firms in their scarch for technology,
and should suggest ways in which information channels can be
better adapted to neceds which may be industry-specilic. Ques-
tions to be explored will include the following: What have
been the sources of technology informiation most often used by
each group? What impact does the degree of vertical integration
have on the dissemination of technology information? What
are the structural characteristics of {irms which pay large
amounts in rovaltics, in contrast to those which spend large
sums on their own R § D?

This rescarch is part of an on-going analysis ol manufacturing
in Mexico. The first data was gathered for a rescarch project
begun in 1969 under the sponsorship of the Foreign Arca bellow-
ship Program, for a Doctoral dissertation in liconomics. [n
order to obtain information on the most recent innovations in
science and technology policy for industry, intervicws were
conducted in Mexico, D.F., with the Mexican Central Bank, the
Ministry of Industry and Commerce, the Colegio de Mexico, the
commercial scction of the U.S. Embassy, and the Amcrican 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 lLcon 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 resecarch
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institutions. An understanding of this system is essential
to an aialysis of policies designed tohelp improve Mexico's
own R § D basc and focus research activities more sharply on
arcas which will maximize the developmental impact of these
R § D expenditures.

Personal 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 on evaluating the reactions of the industrial-
ists to different policies established to aid the transfer of
technology. 7This study should provide detailed information on
the R § D capabilities of firms and rcturns 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-

sidecration.

llousing Policy Alternatives for the Squatter Settlement

in Limon, Costa Rica. Peter Chi and MaryAnn Griffin

arce studying housing policy alternatives for the squatters in
Limon, Costa Rica. The purposc of this rescarch 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
arc conducting two small scale surveys: one of 50 families 1liv-
ing in public housing; and one of approximately 250 families in
the squatter scttlement. Community leaders of the squatter
settlement will also be interviewed to determine their percep-

tion of the necd for various government programs and the extent
to which they are willing to participate in such programs. The
qucstionnaire 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



Heredia. The interviews will be carried out by Costa Rican stu-
dents and local residents.

The recommendations which grow out of the study would
ideally lead to the implementation of an experimenta’ action
program conducted by local agencies. The evaluation of resident
satisfaction with current public housing should provide a basis
for either modification or continuation of the existing policics.
A comparative cost-benefit analysis of various policy alterna-
tives may also be cexplored.

The participants in this study are:

From Cornell University:
Peter 5. K. Chi (Co-Principal Investigator)
MaryAnn Griffin (Co-Principal Investigator)
Floyd 0. Slate (Investigator)
Darrell Williams (Investigator)
From Costa Rica:
Roberto Villalobos (Co-Principal Investigator)
Architect, University of Heredla
Roland Coward (Investigator) INVU Representative
for Limon Province

Rodrigo Orozco (Investigator) Dean ci Enginecering,
University of Costa Rica

The work on this project began in Summer 1974.

Basic llousing System in Ghana. The major objective of this

study, undertaken by Henry W. Richardson, is to empirically docu-
ment the structure of different housing production and delivery
processes used in urban areas and the institutional and tcchno-
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 housing, conventional "pro-

ject' housing, cooperative housing, and semi-indus-
trialized core housing;
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2) a review and analysis of the resource base of the
housing sector: the construction and.bulldlng
materials industries, human and technical resources;

3) a review and analysis of implementation mechanisms:
institutional arrangements {or public, private and
popular scctor housiag, building codes and standards
and key housing related policies; and

4) a discussion of support structures for production
and delivery ncetworks for housing, and their impli-
cations for policy.

Drafts of the 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 principal conclusions of this project are that the cen-
tral problem in urban housing in Ghana derives more {rom pro-
blems of misapplicd and untapped resources and less from pro-
blems of Timited resources. lixtensive production and delivery
networks for housing exist outside formal institutions. Exist-
ing institutions in the public and private scctors and public
policy have generally cverlooked these networks, or been com-
pletely 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 tor housing into the building of a limited num-
ber of housing estates and projects for a small fraction of the
urban population, mostly high and middle 1ncome groups.

Government housing policies rced to shift away from direct
production and delivery of housing to the provision of support

structurcs lfor stimulating private sector efforts in housing.

An_Tndustrial Policy for an Eccnomically [ntegrated

Commonwecalth Caribbean. This project 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



structure which the governments of these countries have adopted.

The practical manifestations of this commitment are the establish-
ment of the Caribbean Free Trade Association (CARIFTA) and the
Caribbean Development Bank, as well as other regional ins_.itu-
tions.

Air industrial programming model is being developed that
will identify several projects or industries that can be intro-
duced in the region on an economically cfficient 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' soybean substitute for milk.
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Seminar Series

1973-74 Seminar Series concentrated on a review of

key research efforts in the avea 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,
.. PESTDN i : :
"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'




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 Concent of Technoiogy Transfer"

(jointly sponsored by India Discussion Group with
M.N. Sriniyas, Andrew D. White Professor at Large)

In preparation for the course on transportation policies,
PPSTDN sponsor:d 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 Introduction"

Clell G. Harral, Chief, Transport Ressarch Division,
Transportation and Urban Projects Department, IBRD-
World Bank '
""Highway Design Standards, Construction Technology,
and Employment for Developing Countries"

E. Walter Coward, Assistant Professor, Rural Sociology

Gordon Cummings 5
"The Interaction of Organization and Technology in
a Transportation System: Policy Complications'

Ta Liang, Professoyr, 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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1V. Impact of Grant Supported Activities in Developing Institu-

tional Capabilities

PPSTDN's principal impact at Cornell has been in the
generation of incrcased teaching, resecarch, and professional
service in the arca of policies for science and technology in
developing nations,

Degree Prograns

The proposed new Master of Professional Studies degree for
science and technolopy would create an entirvely new opportunity
for people sceeking specialized study in this field. It would
complement the recently established option for graduate students
(Master's or Ph.bh. level) to mindr in S/TP. Together, the new
depree options are expected to substantially strengthen Cornell’s
study program in science and technology policies for developing

countrics. For a detailed description, sce pp. 40-47.

International Studies in Regional Planning
PPSTDON has fostered the establishment of &4 new program

in International Studies in Regional Planning (ISRP). Direct-
ed by Wiliiam W. Goldsmith, ISRP focuses on three major areas:
1) study of sub-national development patterns; ) application
of analytical methods to policy formulation; and 3) innovation
in housing policy. The PPSTDN grant to ISRP has been applied
mainly to the third arca.

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 Resecarch and Visiting Professor in PPRA. Planning Tech-

niques for Developing Regions and Small Nations was taught by

Shoukry Roweis, Instructor and Ph.D. candidate in Planning at
MIT. David Arbeit, Instructor and Ph.D. candidate at Cornell,

offered Regpional Planning in Developing Countries.




The seminar series speakers included:
Lisa Peattic, Professor, Department of Urban Studics
and Planning, MIT
David Lewis, RAND Corporation (now with PPSTDN)
Robert R. Mayer, Professor, City and Regional Planning,
University of North Carolina
John P. Robin, Ford Foundation

Thomas P. Reiner, Professor, Department of Regional
Science, University of Pennsylvania

Robert lLewis, Professor, Department of Lconomics,
Ohio University

Salvador M., Padilla, Professor and former Dircctor,

Graduate Program in Planning, University of Puerto

Rico, Rio Peidras
A series of other lectures and seminars involved participants
from Cornell itsclf. Among them were lames Converse (Rural
Sociology), Frank Young (Rural Sociolegy), Tom Davis (Leonomics
and Latin American Studics Program), Rose Goldsen (Suvciology),
Davydd Greenwood (Anthropologyv), Thomas Vietoris:z (PPRA), Pablo
Traklli, Jaroslav Vanek (Economics), Norman Uphoff (Government),
and John Mellor {Agricultural Lconomics).

Rescarch sponsored by ISRP focuses on aspects of urban and
regional planning in poor regions of the world. Currcnt faculty
interests arc illustrated by the following: William Goldsmith
recently published resecarch (with Mario Rothschild) on regional
specialization in Chile, and (with Pierre Clavel, Associate
Professor, PPRA) on Puplic Planning in Puerto Rico. Professor
Goldsmith, together with Stuart W. Stein and Kermit €. Parsons,
1$ working on a regional development preject in Trinidad and
Tobaggo. Sidney Saltzman worked at the Center for Lnvironmental
Studies in London, England. Darrcll F. Williams and llenry W.
Richardson are studying the structural characteristics and pro-
duction capabilitics 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. thesces deai with migra-
tion, urbanization and underdevelopment in Upper Volta, regional
development in Chiic, income disparity and regional devclopment
in Peru, colonialism and the distribution of city sizes in coun
tries throughout the world, and river basin development in IMerto
Rico. Graduates arc now working in planning agencies uand univer-

sities throughout the world.
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Through ISRP, Professor Goldsmith was able ©o obtain ecxternal
funding for rescarch in Colombia. lc spent a sabbatical scmester
in Bogotu tcaching and researching the relative growth rates of
Colombinn vitics. This work was in part funded by COLCIENUTAS
(Vondo Colombiano de Investigaclones Cientificasy and TFulbright.
Goldsmith examined the effect of Jdifferent natiomal poiicies on
the pattern of growth of cities and urban institutions amony the
approximiately 150 Targest cities. The national policies examined
included the development of highways, the location of governmment
expenditures, hank fund movements, the tocational distribution
of taxes and price changes, and industrial location. Protfessor
Goldsmith hasprovided Cornell and PPSTDN with a strong link

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

Low-Cost Housing Program

The newly proposced program on low-cost housing is another
exampic of how PPSTDN supported activitics can develop 1into
independent programs.  PPSTDN has encouraged and focilitated
the growth of substantial exvmertise in the field of low-cost
housing at Cornell. The professors concerned with the
topic have decided to expand their cfforts and coordinate 1n
a more formal organizotion. Accordingly, they arc secking out-
side funding to create a new program in this arca. The object
of this intensificd cffort is to make Corncll a center of
excellence for the study of policy on low-cost housing. This
cffort will be complementary to ISRP which has considerable
interest in housing policiecs. Some faculty participants in
ISRP are also on the PPSTDN housing team, c¢.g., Williams, Richardson
and Lewis. (See Scction VIL, p. 50 for details

of the Low-Cost llousing Program Proposal).

Ep]]owships

To fulfili the objective of educating policy decision makers
from LDC's, PPSTDN has established a modest fellowship program.
This last year PPSTDN worked jointly with Cornell's Program on
Science, Technology and Society to support a ycar of graduate

study for Mr. Luis Torres, a sciencc policy planner from Coloubin,



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 ol this
opportunity.,

Over the 1974-75 academic ycar, PPSTDN will be suppuorting
a research assistantship for Mr. Ramesh Vaidva, a Ph.D. candi-
date in City and Regional Planning. Mr, Vaidya is {rom Nepal
and has recently completed his Masters degree at MIT. e will
be working on a rescarch project for PPSTDN (sce Scction VI p.49

for more details),

Services to Graduate Students

Onc of the more significant indicators of the increasing
nstitutional capabilities developed through PPSTDN is the
range ol scrvice afforded to graduate students by faculty
member Program participants. To illustrate the breadth of this
range, two cxamples have been selected, Stephen McRace, in
the Departiment of Natural Resources, is studying rural pcasuant
e¢cological systems in the Andes, particularly the impact of
technology choices. David Lewis was asked to be a member of
Mr. McRae's doctoral committee to help him with the volicy
issues involved. Stephen Rochereau, a Ph.D. candidate in
City and Regional Planning, is studying the problem of trade-
offs between mariculture and coastal-zone industrial develop-
ment. PPSTDN has provided technical imput to his rescarch and,
through its linkage network, has also been able to put him jn
contact with lIgnacy Sachs of the Lcole Pratique de Hautes
Etudes in Paris. Professor Sachs haes been working with « graduate
student of his own on the impact of a petrolcum refining faci-
lity in the Bay of Brest, and these two students are now able

to benefit from cach 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 countrics. Already mentioned above in Scction IIT are
the rescarch projects of Jorge de la Guardia, Professors Davis
and Good, Chi and Grifiin, and the sctivities of [SRP. Tur-
ther activitics include established and incipient relationships
in Korca, Peru, Coste Rica, Ghana and Brazil. Only
onc of these linkages (Korea) has been formalized, but the
others are opecrational in facilitating rescarch collaboration.

The first linkage was established in 1972 with a memorandum
of Understanding for Joint Program of Study and Rescarch betwcen
the Korca Advanced Tnstitute of Science {KATS) and Cornell Univ-
ersity. The purpose of this joint program is to foster mutual
work in developing and teaching interdisciplinary courses, short
term study and rescarch 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 Hangul: Systems Approach and

Soybean-based Protein Beverage Preparation for School Children

in Korca (secc 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. lHe 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 Nacionual 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 rescarch in Peru. Professor Whyte visited Peru in carly
1974 to study ENCA as an organization whosc resources might be
used for multiple purposes. Professor Whyte has proposcd a
research project on the science policy aspects of LENCA.  This
may involve a substantial level of PPSTDN/ENCA cuvllaborative

rescarch during the 1974-75 academic yecar.

In addition to the education and regional planning studies
in Costa Rica (see page 36), PPSTDN has supported policy casc
studies cf two development organizations. The work was conducted
under William Whyte and Milton Esman. One casc study deals with
the consolidation of housing scrvices and the other with the con-
solidation of farm scrvices. 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 scveral 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 Bahia in Brazil. Brazil has
become increasingly concerned with the role of ecducation in this
arca. The University of Bahia is especially concerned with
urban and rural development. In January 1974, Milton Lsman
visited Brazil to investigate the potential of University-wide
cooperative activites. Brazil is developing an advanced and
sophisticated scicence and technology system, and it would seem
to be an appropriate collaborative partner for the study of
rescarch institutions and allocations, linkage problems, and

policy incentives.

Tom bavis is the Director of the Latin American Studies
Program. Ilis 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 Scrvice

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 brecadth and depth of these capabilities,
two cases arce noted below.

Nancy Schwartz, a doctoral student in Cornell's Decpartment
of Lconomics, managed a research project for the World Bank
this summer. She was studying technology contracts, and théir
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 Cdélombia for a year
by the National Science Foundation and the Fulbright-ilayes
Program, tHe 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 teuaching, research programs, special lectures, and Jdiscussions,
and aid in planning curricula and research programs. In addi-
tion, he will give assistance to the newly created Center ftorv
Natural Resources, specifically in the arca of water resources.
At CVC he will serve as a consultant on a variety of engil-
neering problems, particularly hydraulic engincering and water
resources. le will focus on scdimentation, crosion and land-
slides in Colombia and unsteady [low and 1iver dynamics, in-

7

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

PPSTDN serves not only the academic community nf “ornell,
it also assists developing countries (either directly or through
international organizations) in their work on science and tech-
nology policy. This assistance takes many forms, including
direct cecoperation and consultation, the education of students
from those countries, and the dissemination of research find-
ings through scminars and Program publications.

Through its linkage relationships and research efforts,
PPSTDN has provided services in many areas of development relat-
cd to science and technology. llowever, service and consultation
normally cannot be provided without at least some preliminary
study ol the problem, Becausc the field of science and technology
is so broad, and at this point, so unresearched, policy problems
frequently require considerable background research. As a result,
the rescarch and scrvice activities of this Program are often

inextricably bound together,

Costa Rica

The Project on Science Policy in a Small Developing Nation
(Costa Rica) represents a direct input into the development
planning of Limon Province, particularly with regard to the use
of natural resources. In 1973, a project team from Cornell

worked in Costa Rica and prepared a report on The Natural Resource

Potential lor Regional Development of Limon Province: A Pre-

liminary Survey. In the Spring of 1974 a "Seminar on the Role

of Science and Technology in the Development of Limon' was
called in Limon to review the report and to begin ecstablishing
priorities for further development studies. Cornell was request-

ed to send a team of resource persons to the seminar.



The topics and projects " lentified were:

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

b) ecological studies leading to land use maps, important
becausc the region is flat and swampy and conscquently
susceptible to pollution with incrcased 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 futurc
policy;

h) regional centers for technological training, profecssional

formation, and university level education;

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

If and when decisions are made to implement these rccommen-
dations, additional rescarch will be undertaken hefore actual
implementation. Cornell will act as consultant in these studices
which would then serve as data bases for the formation cf a
Regional Development Plan.

Work has alrcady 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 Protessors
Peter Chi and MaryAnn Griffin from Cornell, in collaboration
with various (Costa Rican professionals. A more detailed descrip-
tion of this projecti is given under Section III, Accomplishments,

Research in Progress, p.22.
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PP?STDN is aiso assisting in a study of technical education
in Costa Rica. The project will provide diagnostic data on
the state of science education in a developing country, and is expect-
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 Resources 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. Tlese 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

for Municipal Development.



in Korea, Frank Long maintains a continuing advisory relation-
ship with the Ministry of Science and Technology (MOST). In
late 1973, Professor Long hecaded a U.S. advisory team which
went to Korea to join with their Korcan counterparts and advisce
MOST on scicnce and technology policy issues. The same juint

group will meet again in Washington, D.C. in September 1974,

Yugoslavia

Professor Barclay Jones' work in Yugoslavia on post-disaster
reconstruction planning and regional development is also a direct
contribution to the development of that country. Professor
Jones 1s working closcly with professionals in Yugoslavia to
formulate a method of analysis uscful for public policy decisions
in post-disaster situations. 1t is expected that the results
of this research will 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 sub-
batical year in Colombia. There he will contribute to rescarch
and program development in water resources at both the Univer-
sidad del Valle and the Corporacion Autonoma Regional de¢ 1
Cauca (CVC) in Cali. He will assist the new Center for Natural
Resources at the Universidad del Valle and consult on engincering

problems at CVC.

National Academy of Sciences

John D. Montgomery* and Milton J. Lsman were contracted
by the Office of Science and Technology of AID and the American
Institutes of Rescarch to examine development-related activitices

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

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

Casc Studies, considers how various elements in society become

"elients" or "uscrs'" of science and technology, and how the
Nutional Academy of Sciences Program interventions affected

these activitices and relationships. The study  considers whe-
ther and how cxperience could point the way to improvements in
science and technology et forts in these five countries, and con-
cludes that science policy is as much an outcome of the processcs
of participation in national development as the substance of

the rescarch undertaken., 1In addition to the conclusions on the
role of science and technoicgy, the report is significant to
PPSTDN because it deals with three particular countries in which

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

OLECD
William F, Whyte was asked by the OECD Development Center

to review the preliminary research design for a study on the
role of engincering consulting firms in developing countries.
Although not a major task, this effort serves as an example of
how other development organizationas arc making increasing use
of Cornell's growing capability in the area of policies for

science and technology.

Office of Lducation

Wiliiam Goldsmith served on an evaluating committee for
the Office of Education in reviewing a grant to UCLA's Program
on Coumparative Urbanization. He spent four days in May, 1974
interviewing UCLA faculty and graduate students and reviewing

the curriculum.

USAID
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
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a reference guide for professionals working in development.
The compilation of this revised version relies heavily on the
resources, both in personnel and in literature and information
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 arc made on a case by
case basis. The objective is to use Cornell's capabilities to
assist developing countries in building their S/TP capabilitics
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 llousing 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 based on the
Team's experience both in teaching LCH courses at Cornell and
on their personal research and work in developing countries.
Professor Slate chaired the session on "Industrialization'

(of housing production) at the Third International Sympos iui

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 @n 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.
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VI. Other Resources for Grant-Related Activities

To complement the 211(d) grant resources, PPSTDN and its
participants have been successful in obtainimg outside funding
for certain program-related projects. Many projects divectly
or indircctly connected with the Program arc {unded cntirvely
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 Ricu)
($64,000.00).

PPSTDN received a contract {rom AID to study '"Scicence 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 oppor-
tunities to development -- particularly natural resources devel-
opment; the scrvice objective is te 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 Preliminary sSurvey

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

As a result of the Preliminary Survey, a "Scminar on the

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

was heid in the Spring of 1974. The project tecam from Corncll
wies 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 (sce 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 usc 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 tn reduce the cost of providing relevant science and

engineering education in small countries like Costa Rica (scc p.38).
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Science and Technology for International Development: A Se-

lected List of Information Sources in the United States.

PPSTHN recently received a purchase-orvrder from AID for

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

Technology for international Development: A Selected List of
Information Sources in the United States (TA/0ST/72-7). First

published in March 1972 by the Office of Science and Technology

of AID, 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 sclected bibliography of publications by major development or-
ganizations, the United Nations, OLECD, 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 reviscd edition will contain information on new
sources and publications. The issues of industrialization,
small-scale industriecs for rural arcas, and the transfer of
technology will be emphasized. To facilitate its wuse, the
revised edition will be cross-referenced by topic as well as by
sponsoring organization. The work on this publication should

be complected by November 1974.

Grant from the Center for International Studies (Cornell)

PPSTDN has received a grant of $5,000.00 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
projects outside the scope of the agreement with the Agency for

International Devclopment.
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Other

oo

In addition to the above funds which were granted directly

to the Program, other outside grants supported projects asso-
ciated with PPSTDN. They were:

1)

2)

3)

4)

5)

6)

7)

8)

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

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

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
Instiatutes of Research (see pp. 39-40).

James Liggett - Sabbatical year in Colombia -
supported by the National Science Foundation and
Fulbright-Hayes (see p. 35).

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

Nancy Schwartz - "Unbundling Packaged Technology' -
Summer of research at the World Bank - $2,200.00
from the World Bank (see pp. 34-35).

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

Yoshifusa Kitabatake - Social Injustice and Optimal
Space-Time Development: Extensions and an Appli-
cation to the Minimata Mercury Pollution Case -

tulition, fees and stipend from the Ford Foundation,
the Japan Center for Area Development Research
and Cornell University (see pp. 19-20).
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VII. Next Year's Plan of Work and Anticipated Expenditures

PPSTDN's plunned activities for the year 1974-75
include both the continuation of current projects and the
inauguration of new activitics. The proposed new activities

will complement continuing cfforts.

Degree Programs

A proposal has been submitted to the Field of
International Development for the creation of a science and
technology policy degree opcion in the Master of Professional
Studics/International Development program (MPS/ID). The
creation ol this degrec option would significantly increcase
the capability of Cornell to meet the necds of mid-career Lro-
fessionals from developing countries who wish to concentrate on
the study of science, technology-and:development. Since there
are very few institutions in the world offering a comprehensive
program of study and rescarch on this topic, the creation of this
new option would bhe of considerable significance.
As an arca of policy study, science and technology in the
MPS/ID program would address a number
of considerations:

producing, motivating and retaining manpower capable
of mecting national goals in a changing technological
environment;
establishing criteria for national investment in
scientific and technological research and develooment (RED);
selecting, building, and guiding institutions for
sclence and technology development,
relating R & 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 chaunels of transfer and terms for reception of
technology from abroad.
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A unifying element in the new option would be a
two-semester seminar sequence: ''Policies tor Scicnce and
Technology in Developing Nations" and "Science, Technology
and Development'". These basic courses would be complemented
with both more specialized offerings related to §/TP and

others drawn from the general core of the MPS/ID proguram.

Courses

Low-Cost Housing Primarily for Developing Nations - This

course will be offered in the Spring semester 1975, It will
consist of basically the same material and follow the same

format as the course offered in Spring 1973. Also, it will be
lead by virtually the same professors, who will be building

on their previous cxpericnce in teaching such a multidisciplinary

course. The Low-tCost lousing Bibliography will be available

for use by the students.

Science, Technology and Development will be offered by

Professor Milton J. Lsman in the Spring 1975 semester, through
the Government Department. The purposes of this course will be
to (1) identify and analyze thc positive and negative contribution:
of modern science and technology to the social, cconomic and
political development of low-income countrics, (2) analyze

and discuss the various channels and processes ol cross-national
technology transfer, (3) identify and appraisc criteria for

the appropriate choice of technology, and (4) review alternative
strategics to strengthen national scientific and technological
capabilities and apply them to problems of development.

Faculty members associated with PPSTDN will participate in

the course as lecturers and as leaders of discussion sections.

Transportation Policies for Developing Nations - With

Emphasis on Low-Volume Roads will be offered in the Fall scmester

1974. TFor a description of this course, sce Scction [T,

Accomplishments, Courses, p.l5.
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Seminar on Policies for Science and Technology in Developing

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

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

for scicnce and technology in developing countries. It will
consider these policies on the macro level, explore the
institutions and scctoral policies promulgated in various
countries, and survey contemporary rescarch on the subject.
Study tcams will be formed to delve into the context and
problems of specific science and technology policies in selected

countrics.

Water Supply Systems for Rural Areas of Developing

Countrics - Peter Murphy, an incoming faculty member in the
Department of Invironmental Lngincering of the Cornell College
of Engincering, plans to develop a coursc on small-scale

water supply systems for rural arcas of developing countries.
lle has had scveral yecuars experience teaching and conducting
rescarch on hydraulics at the University of Cali, Colombia
through a grant {rom the Rockefeller Foundation. He will

work on course development and preparation during the coming
year in order to offer the course either in Spring or Fall
1975,

Rescarch 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 , Urbanization and Regional Development

in Venezucla, 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 scctor.

Mr. lnglcs; 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
propoused project will build on the Mexico S/TP study of Professors

Davis and Good, and will include additional sites in Colombiu,
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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. He specializes in
Chinese studies, with emphasis on rural development. In the
past ycar, he has completed threce monographs dealing with
different uaspects of rural transformation in Mainland China and
Taiwan. These monographs have, in different ways, examinced
the interaction between political and institutional policies,
on onc hand, and development and popularization ol modern
agricultural technology, on the other. The monographs re
based on documentary matcerials and data collected personally
when he traveled to Mainland China in spring 1972 and to
Hong Kong uand Taiwan in 1972 and 1973,

This year, with support from PPSTDN und the Rural Development
Committee of the Center for International Studies, Mr, Stavis
will complete a book on agricultural mechanization policies in
China. The Chincese have been especially sensitive to the social
and political conscquences of technological choices in the ficld
of agricultural mechanization, so their experiences should be of
great interest.

In addition to his rescarch work, Dr. Stavis will be

teaching a seminar in the Government Department.

Ramesh Vaidyua 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 arca 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 areca of policy for technology choice.
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Research Projects

Scicnce and Technology Policy in Mexico - Conducted by

Professors Tom Davis and Loretta Good, this project investigates
the effectivencss of alternative policy instruments in
influencing the bchavior of manufacturing firms in Mexico. This
work will continue into fTall 1974, although the bulk of the
work will have been completed by the end of the summer. (See
Accomplishments, Rescarch In Progress, p.20 for a more detailed

description of this project.)

Housing Policy Alternatives for the Squatter Settlement in

Limon, Costa Ricu - This study of housing policy alternatives

is led by Professors Peter Chi and MaryAnn Griffin. Results
of a user survey will be  the basis for the formulation

of recommendations for an cxperimental action program 1n
Limon City. (Scc Accomplishments, Research In Progress, p. 22

for a more detailed description of this project.)

Basic llousing Systems in Ghana - Professor llenry

Richardson will continue his study of housing production

systems in Ghana in order to develop guidelines for the
formulation of a national housing policy for that country.

(For further details, sce Accomplishments, Rescarch In Progress,

pP.23)

The Impact of Technology Policy on Regional Development:

A Study of Agricultural Processing Industries in Colombia - William

Goldsmith has proposcd to study the impact of national
technelogy policy on patterns of urban and regional development.
This is an extension and elaboration of on-going rescarch on
regional development 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 1n rural areas,
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through a series of sequential relationships, can easc
in-migration pressures on metropolitan arcas, thus saving
transport costs, reducing rural-urban imbalance and encouraging
innovative feedback to farmers. Specifically examinced

would be the effect of technological suvphisticaticn on the
integration of the city with its hinterland, both smallcr townn
and villages and ultimately, rural areas.

For this projexct, Professor Goldsmith proposcs to study
the components of the food-processing industry in approximately
150 of the largest Colombian cities. The food-processing industry
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 complexity of technology employed,
and the process follows a fairly direct path from rusal to
urban arcas. This research would take advantage of nationally
available statistics on population, cconomics and social
structure of Colombian cities. Detailed casc studies of medium
and small cities would also be used, Professor Goldsmith
has already cngaged a small group of rescarch 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 Scocial 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 cconometric model to study the impact of technology
on economic development 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.
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Regional Analysis for Development Planning in Disaster Areas

(Cooperative rescarch between Cornell University and the University
of Sarajcvo) - Proiessor Barclay Jones is conducting a National
Scicnce Foundation funded comparative study of adjustment to
natural disasters and the development of methods of analysis

which would be usclful for public policy decisions in post-disaster
situations. In this study, attention is focussced on measuring

the levels of technological development in lagging regions

and on identifying the implications for public decisions after
disasters occur., The methods ave being developed in research

on Yugoslavia, concentrating on un carthquake prone region.

A comparative study is simultaneously under way for a similar
Situation in the United States. While this pooject does

not involve any tunding from PPSTDN, it represents the type of
independent research work reluted to science and technology policy
that PPSTDN sceks to encourage. It is expected that the results
of this project will tie in with seveval different areas of
Program interest, including criteria for choice of technology,

the ecconomic impact of technology choices, and low-cost housing.

Rescarch on International Agriculture Centers - Professor
William Whyte has requested funds from PPSTDN ($1,976.00) for

travel to Peru, Mexico and Colombia in a continuation and

expansion of carlier exploratory rescarch on international
agriculture centers. These centers are key organizations
involved in the 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 explorc how behavioral scientists might fit

into this effort more effectively. Professor Whyte is
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concerned with four general and interrelated problem arcas:

the generation and flow of information in science and
technology among the key organizations involved in
R & D in the three countrics;

the dynumics of government burcaucracies in agricultural
development;

problems of inter-disciplinary collaboration in agricultura
development; and

problems of successtul application of knowledge in apri-
culture amony farmers.

e proposes to spend time between January and April 1975
with the International Potato Center in Peru, with CIMMYT (corn
and wheat) in Mexico, and with CLAT (tropical agriculturce) in
Colombia to investigate the above preblems. Prolessor Whyte 1s
interested in exploratory f{icld work designed to lead to Jdiagnosis
of theoretical and practical problems and to stimulate colleagues

and students to undertake more intensive field WOTKk.

Publications

PPSTDN will continue to publish scholarly material
generated through its activitics. Currently anticipated
publications include the annotated bibliogruphy on low-cost
transportation and the two monographs on S/TP in Mexico by
Professors Davis and Good. Other monogruphs will be published
when appropriate uas research projects are completed during

the year.

Seminar Scries

The Program Seminar Series will continue in 1974- 75
with an increased focus on current research projects. This
emphasis will allow Progran participants to report on their
work and solicit review comments from their collcagues.

The Seminar Scries will also act as a catalyst for the

development of new research projects.
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Confernnces

To complement the Seminar Series, the Program is considering
a series of "mini-conferences”. These would take place over
a weekend and would be subject-specific to allow for in-depth dis-
CUSS 1On and analysis of the topic. The proposed plan is to
have two or three of these conferences over the year with the
presentation ol lour papers at each. These papers would then

he published after the mecting.

The first conference is tentatively scheduled to focus on
"Mecasuring the Impact of Science and Technology Policy". The
papers to be presented are those of Tom Davis and Lorettu Good
on their summer's rescarch in Mexico (see description under
Rescarch In progress) and Sidney Saltzman and Jamlong Atikul on a
proposal Lor an cconometric model of Thailand. These two
papers wili be complemented by two other papers from agriculture
to balance the apenda.

The topics for the sccond and third conferences will be
sclected in response to emerging interests of Program

participants,

Summer Institute

[n order to take advantage of the growing interest and
competence 1n science and technology policies at Cornell and
to make these accessible beyond the University community,

a program ol Summer Institutes has been proposcd. The annual

Institute would be directed by PPSTDN and would bring together
participants from intecrnational development or-anizations and

LDC's.
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The curriculum would emphasize selected aspects of
science and technology policy, particularly:
choice of criteria for determining the scale ol
national invesuiment in science and technology
rescarch and for the allocation of these scarce
resources amony competing claimants so that they
may be elfectively used in pursult of national
social and cconomic prioritics;
selection, building and guidance of jinstitutions
and networks of institutions lur science and
technology development, along with the creation
of incentives and methods for relating rescarch
and development activities to the necds o users
and potentiual users, and of inducing the latter
to make claims oil existing R § D capabilities;
consideration of social impacts (including cmployment)
and trade-offs involved in establishing criterid
for sclecting technologles;

development ol o manpowelr syston, including
cducational institutions and government agencivs,
that will produce, motivate and retain supply
of appropriuately qualified personnel sulticient
to meet national goals in a changing technological
environment;

choice of channels and terms forv the transfer and
reception ol technology irom abroad.

The format of the Institute would consist of lectures and
discussions led by Institute faculty and outside experts,
background reading of basic works, and analysis and discussion
of current case studics brought to the Institute by participants.
The tonc would be one of a policy task-force charged with
the responsibility of doing background work for policy
decisions and then recommending appropriate government
action.

The participants would be selected on the busis of
continuing professional commitment to one or more aspects of
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 tcechnology policy. The fecdback from Institute participants
should provide valuable insight into the possibilities for
improving the University's curriculum and rescarch activities
in the ficld of scicence and technology policy. The Institute
would also strengthen linkages between the University and
other groups working on §/TP, would stimulate development
of the advisory capabilities of Cornell personnel, and would
aid in the diffusion of knowledge.

Currently, the Institute is still in the proposal stage,
detailed planning would not be completed until Fall of 1974.
implementation would commence in Spring 1975, so that the

first Institute could take place in Summer 1975,

Other Special Projects

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

the activitics 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 & Program on Low-Cost Housing at Cornell. The group is
secking outside funding for this new Program -- the estimated
cost being $150,000.00 per year for five years. This Program
would build on the existing competence at Cornell, but would
also endecavor 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 griffin, David B. Lewis, Henry W. Richardson,
Floyd O. Slate, and Darrell F. Williams.
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The proposed goals of the low-cost housing program arce
the following:

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

to enable Cornell faculty and students to conduct
research on various aspects ol low-cost housing:

to conduct specialized training programs
or summer institutes for professionals, especially
those f{rom developing countrics;

to act as consultants and work with counterparts
Lfrom LDC's;

to participate in a4 network of low-cost housing
groups;

to dissceminate information obtained Prom rescarch
studics and projects connected with the Program;

to provide opportunitics for rescarchers from LDC's
and/or cxperts {rom the developed world to further
existing knowledge;

to assist developing countrics in cefforts to itdentify
and develep indigenous materials for building
construction.

Roving Workshop on lLow-Cost ilousing - Floyd 0. Slate

has=been invited by the Bast-West Jenter

to help conduct u "Roving Workshop'™ on low-cost housing,
sponsored by the Technology and Development Institute of the
East-West Center in Honolulu, This invitation is an outgrowth
of his participation last ycar (Summer 1973) in the seminar

on low-cost housing held at the bust-West Center.  The
traveling seminar, with 20-30 participants from Thailand,
Indonesia, the Philippines and Scuth korea will spend 2-3 weeks
investigating low-cost housing problems and projects on site in
Thailand and Indonesia during January 1975. 1t has been
tentatively agreed that PPSTDN will cover one-third of

the expense for Professor Slate's participation.

PPSTDN activitics have gained increasing momentum over
the past three ycars. This eifort has led to a strong, inter-
esting, and coherent pregram of activitics
for the coming yecar. While many activities arc already
planned, the Program remains flexible in order to responu

to new proposals.
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Appendix 1

Program Participants

A Program Participant is a person (faculty, staff or
student) who is involved in PPSTDN related activitv., The
projects of these individuals are not necessarily all funded
by the Program, but thev do relate to science and technologpy
policy issues and they are linked in with on-going PPSTDN

efforts.

Executive Committce

Franklin A. Long, Chairman
Hlenry R. Luce Professor of Science and ‘l'cchnology
Professor of Chemistry

Edmund T. Cranch
Director, PPSTDN
Dean of Engincering

Franklin 7. Ahimaz
Assistant Director, PPSTDN
Assistant Decan of ILngineering
Professor of Iingineering, Basic Studies

David B. lLewis
Assistant Director, PPSTDN
Assistant Professor of Policy Planning and
Regilonal Analysis

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

Matthew Drosdoff
Professor of Soil Science
Director, Tropical Soils Project

Milton J. Isman

Professor of Government

Professor of Public Administration

John S. Knight Professor of Tnternational Studies

Director, Center for International Studies
Gilbert Levine

Professor of Agricultural Engincering

Director of Water Resources and Marine Sciences
Daniel Loucks

Associate Professor and Chairman of Environmental

Engineering
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Vithala Rao . _
Associate Professor of Marketing and Guantitative
Methods

Floyd 0. Slate .
Professor of Structural Engineering

William . Whyte
Professor of Industrial and Labor Relations
Director, I'rogram onlLmployee Participation in
Ownership and Management

Other laculty

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 Conklin
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 W. Goldsmith
Associate Professor of Policy Planning and Regional
Analysis
Director, Program on International Studies in
Regional Planning
Loretta Good
Associate Professor of Economics
(University of Wisconsin at LaCrosse)
MaryAnn CGriftfin
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 o. 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 Scgal
Visiting Associate Professor of Government and
International Population Program
Sho C. Tsiang
Professor of Lconomics
Darrell Williams
Assistant Professor of Policy Planning and
Regional Analysis

Research Associates

Jerry Inglces
Research Associate, PPSTDN

Robert N. Scidel
Research Associate, PPSTDN

Benedict Stavis
Rescarch Associate, PPSTDN and CIS

Karel Stregl
Senior Resecarch Associate, PPSTDN and CIS

Studgnts

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

Marlene Ahima:z
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 Administration
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Nancy Gallant
Graduate student, Business and Public Administration

Jorge de la Guardia

Graduate student, Structural Engineering
Yoshifusa Kitabatake

Ph.D., City and Regional Planning
Danicl Kops

Graduatc 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 Relatiomns
Fernando Nasmyth

Graduate student, Law
Vincent Richards

Ph.D. candidate, LEconomics
Stephen Rochercau

Ph.D. candidate, City and Regional Planning
Nancy Schwartz

Ph.D. candidate, Lconomics
Luis Torres

Graduate student, Policy Planning and Regional

Analysis

Ramesh Vaidya

Ph.D. candidate, City and Regional Planning



Table 1

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

Review Period:

September 1, 1973 to August 31, 1974

. c Non 211(d) Funding for
2 : A -
Grant Related 211(d) Expenditures Program kelated Activities
Activities Period i Cumulative Projected Projected PPSTDN
Under Total Next Year to End of Administered Other
Review : Grant
]
Research 34,091.30 88,086.30 70,000,00 40,000.00 116,700.006
Teaching 22,419.99 73,414.99 30,000.00 30,500.00
Libraries 500.00 5,092.00 3,000.00 4,000.00
Consultation 500. 00 2,000 00 | 2,000.00 51,700.00°
Publication 2,311.17 3,006.17 5,000.00 6,000.00 2,480.002
)
Other (inc. 44,658.79 | 119,713.953 40,000.00 30,362.87
Administration,
Office expense)
some travel)
Seminars, Work-! 178.74 6,323.74 5,000.00 5,000.00 23,500.003
shops
Case Studies : 3 5,000.00 ! 64,000.004
Special Exp. 5,000.00°
{
|
TOTAL 104,159.99 }396,137-15 160,000.00 ¢ 125,86.2.87 G4,98i.00 § 168,400.00
1 : . 4 .
These figures are our best estimates. Ceosta Rican Contract
:JST - Selected List c¢f Information Sources SCenter for International Studies Grant
3aci o - 6 so ;
0S1 Syvmposium See p. 45 ior details
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James A. Kirgy/
Supervisor, frant

Accounting
10/9/74

and Contract

Uz20-8318
Table 11
Expenditure Report
(Actual and Projected)
Under Institutional Grant #ATD/csd - 3158
Review Period 9/1/73 tc 8/31/74
Expenditures Projected Total
to date E+.penditures
(Lince Ttems to Conform Period Under{Cumulative
to Budget in Grant Reviow Total 5 3| 4 5
Document)
c.g. Salaries 67,086,08 {190,375.88
. ] ) ~ b= Lt =
I'ravel 10,566 . .2 47,730.94 N wl o |
O - - -
Other Fringes 7,239.68 17,396,55 Y 2l s &
@] o (e ~
Communications 4,047.86 6,532.15 o ol o | w
o o] © ~
Rentals 1,160.91 1,955,406 3%
s
Outside Services 2,867.68 5,009.58 3
Q.
Supplies § Materials 6,582.70 15,608,23 5
In}
Confl. § Semilnars 178.74 5,264.60 o
Employment Expenses g 212.89 i
-
Publication Costs 2,311.17 3,002.40 \Z
(e
Other 1,298.35 2,178.45 ©
o
Student Aid 820.00 820.00 N
TOTAL 104,159.99 296,137.13
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Appendix III

Cumulative List of Program Publications and Reports

The Need to Formulate Low-Cost Housing Policies Employing a
Multidisciplinary Approach:by F.J. Ahimaz

Diagnostico del Sistema de Educacion Cientifica y Tecnologia

—  de Costa Rica y Bases Para Su Planificacion a Largo
Pla-o 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-KALS Workshop--Curriculum Planning, Inter-Disciplinary
Research and Technology Transfer by KunMo Chung

The Natural Resource Potential for Regional Development of
Limon Province: A Preliminary survey by the Cornell-Costa

Rica Team;

Information Management in Development Administration: on

Technology's Promise for Poiicymaking in 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
Pcllution Case by Yoshifusa Kitabatake

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

Unemployment in Jamaica and 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, May 7-10, 1973

Housing Strategies for a Developing Economy, A Comparative
Analysis and Evaluation of Housing Production Systems
in Ghana by Henry W. 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
University 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




