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Foreword

The Institute for Scientific and Technological Cooperation has
been proposed as a means of expanding knowledge and increasing
availability of technology to meet the needs of people 1in developing
cruntries. A small planning office attached to the Interagency
Development Coordination Committee has been charged over the past year
with the responsibility for shaping the program of the Institute and
launching it into operation later this year.

In recognition of the fact that issues of technology encompass
soclal sciences as well as the "hard sciences", the planning office
requested t“he Academy to undertake a study of how the social scilences
can most effectively be incorporated in planning the Institute’s
program. Fields such as sociology, anthropology, demography,
economics, as well as public -administration and management, among
others, represent important resources to be tapped in efforts to apply
technology to development.

Under a contract with the U. S. Agency for International
Development, the Academy appointed a panel to review papers and guide
the study. Four papers on key questions pertaining to the role of the
social sciences were commissicned. James M. Mitchell served as panel
chairman and Erasmus H. Kloman was project director. The panel, the
names of whose members appear below, was enriched by a wide range of
experience 1in economic development, development administration, and
other social science orientations relevant to the concerns of the
Institute. The panelists deserve special recognition for the time and
effort they contributed to this effort.

The papers were written primarily to provide assistance to ‘those
responsible for planning the Ianstitute and, after its launching, those
who will take part 1in 1its operations. A larger circle of potential
interest includes many who have been engaged 1in stndy of questions
concerning the develcpment, diffusion and interchange of technology
and the promotion of science and technology capabilities within
developing areas.



The authors of commissioned papers and the questions they
addressed are as follows:

Dr. Warren C. Robinson and Dr. Irwin Feller, Pennsylvania State
University.

Question--What can social science methodology offer
to the better design of technology transfer? What can
the social sciences add to evaluate 'the consequences?
How can social sciences be built into the mechanism?

Dr. . Donald P. Warwick, Harvard Institute for International
Development.

Question--In .general, what is the role of
management systems in = understanding development
technologies? How will the internal organization of the
Institute affect its possibilities for action? What
management issues arise in the relationship between ISTC
and its collaborators in the developing countries? How
can an organizational and managment perspective improve
the testing of development technologies in field
settings? ‘

Dr. Edgar 0. E&war@s; Jones School of Administration, Rice
University. ' o o ‘

,5Question-—What should . be ' the ”naturei,of policyi
studies undertaken by the Institute?’ What ‘major ‘policy:
- issues affect the selection, development: andfﬁadaptationﬁ

' of technologies?

Dr., Michael M. Horowitz, Institute of Development, Anthro'ology,
Dr. David Brokensha, Social Process: Research Institute, andj '
Scudder. California Institute of Technology.

Question—-Would 1t be worthwhile for ‘the Institue

“to  strengthen certain social science institutions’

aborad? If so, should they be encouraged to move in the:

direction of interdisciplinary work in the same manner

that the Institute is being focused? How can the gap
between research and action be bridged?

-rThe following introduction, summarizing some of the main issues
'addressed by the papers, underscores the significance of the effort

..3bout  to - be launched. Few endeavors have more potential for

influencing the course of events at this critical stage in the
evolution of U.S. foreign economic development assistance.

George H. Esser
President

May, 1979
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INTRODUCTION

While each of the following four papers contains its own summary
or abstract, certain common themes deserve highlighting in this
introduction. As a point of departure, it must be recognized that,
despite the growing body of experience and accompanying literature
concerning technology and cooperative efforts to develop, transfer and
distribute its benefits, there still remains a vast ignorance about
technology as a phenomenon. Much 1is yet to be learned about how
technology 1is generated, or transferred and adopted, and how 1ts
impacts, positive or negative, may be anticipated. Technology
assessment 1is still in a nascent state. The new Institute, in addition
to having 1ts own research and development agenda, will be an
experimental laboratory to be carefully monitored for indications of
what works and what does not work.

Under these circumstances evaluation assumes great significance.
Programs need to incorporate evaluation components from the planning
stage onwards. The techniques and methodologies of evaluation must be
sensitized to the specific conditions of this endeavor. The Institute
needs an institutional memory capable of recording all relevant
experience and making data accessible to future experimenters. While
the Institute may concentrate mainly on its R & D role in seeking to
ascertain what technological approaches will meet needs in its chosen
problem areas, i% cannot cut off its oversight of activities as they
move through stages of implementation or, in other instances, fail at
gome stage of the process.

The 1long lead-time required for the process of technology
generation, diffusion and 1interchange poses a potential problem for
the Institute. In both the United States and the developing countries
there will be those who hope for quick and dramatic results. Compared
with the vast magnitude and urgency of the prcblems plaguing the
developing world, the near-term impact of the Institute may not seem
impressive. The development of apt, sensitive programs which are
responsive to developing country needs 1s what the Institute is
seeking to accomplish. This represents an ambitious and highly
challenging task in an area vhere past efforts have often failed. This
new approach needs time in which to prove itself.



The Institute is being presented by 1its proponents as an
innovative, nonbureaucratic enterprise emphasizing cclleague-to-
colleague linkages in problem-solving, while moving away from the
customary constraints of governmental structure and processes. Success
will be highly dependent on flexibility, adaptability, and an
atmosphere conducive to collegial collaboration and experimentation.
In his March 9 article 1in Science, Brewster Denny, Dean of the
Graduate School of Public Affairs, University of Washington, warned of
the dangers in not keeping a sufficient distance from government and
making a distinct break with the past. If Congress burdens the
Institute with many of the requirements it has laid upon AID, it will
limit the prospects for accomplishment.

A key feature of the Institute’s make-up is the emphasis on
participation, mutual collaboration and partnership. Experience has
made increasingly clear that a bodily transplant of a technology from
one social environment to another 1is hardly ever workable or
desirable. In many instances, relevant technologies can only be
deveioped in the contexts in which they will be applied. The
successful selection, adaptation and transfer of technologies can take
place only when people on both ends of the transfer process are
mutually cooperating. The process, moreover, involves learning on both
sides and, most significantly for Americans, abandonment of the
attitude that we know all the answers.

In the current search for "appropriate technology'", we are still
trying to identify what questions should be asked, far 1less finding
answers. The Institute’s staff should not begin with preconceived
notions about what technology is "appropriate" for developing nations.
Moreover, as much of the technology arrayed in the industrial nations
including the United States appears to be increasingly "inappropriate"
for their needs, we should be receptive to whatever the developing
nations can teach us about the criteria of appropriateness.

The concerns of the Institute necessarily involve it 1in some
baffling questions of ethics and equity. To what extent should a
developed nation assume a mission involving efforts to develop science
and technology, in a low income country? Should one nation be seeking
to promote changes in the cultural, social, political or economic
environment of another? In a country with large numbers of unemployed
or underemployed, is it in the public interest to build plants for-the
manufacture of labor-saving devices such as tractors? Should the
Institute limit its etforts to projects for which the environment in a
developing nation is deemed entirely receptive, or is some form of
social engineering a proper component of the Institute’s mandate?

Another set of questions concerns equity. Technological change
almost always involves economic dislocation and redistribution of
wealth as one technology yields to another. In some instances new
technology promotes a wider distribution of wealth, but in other
instances benefits are more confined. To what exteut should these
1ssues be determining in the selection of R & D projects by the
Institute?



The four papers, in addressing these and many other issues, all
stress the critical importance of the role of the social scientist in
the work of the Institute. Both 1in planning and directing the
Institute’s overall activity and in the managment of specific programs
soclal scientists from a wide varilety of disciplines must be engaged
on a continuing basis. Technical experts in t“2 problem areas of
Institute concentration, agriculture, health, education, etc., need to
work 1in close cooperation not only with development economists but
also with anthropologists, demographers, psychologists, soclologists,
and public administrators.

In 1its broadest sense public administration is the management of
change. The branch of public administration concerned with development
has a similar focus on change and the building of institutional
capacity to effect change. Technology is seen as a neutral force. How
it is deployed and whether it works for good or 1ill 1in any society
depends largely on decisions and actions by informed administrators. a
nunmber of fields of 1inquiry being pursued by the domestic public
administration community, especlally the area covered under the term
"implementation", have much to contribute to understanding the process
of development.

For too 1long the field of public administratiorn has been
relegated to a secondary status in U. S. foreign aid programs. The new
approach to be pursued by the Institute represents ar. opportunity to
restore the vital collaboration between development technicians and
the public administration community.



I. A SOCIAL SCIENCE PERSPECTIVE ON THE

TRANSFER OF TECHNOLOGY

Irwin Feller
and

Warren C. Robinson
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A SOCIAL SCIENCE PERSPECTIVE ON THE

TRANSFER OF TECHNOLOGY

Summary

Social science methodology is of relevance to the design of tech-
nology transfer programs in several ways. There is a sizeable litera-
ture, drawn from the perspectives of several different social and
behavioral sciences, on the characteristics (variables, relationships)
which affect the likely success of R & D and/or technology transfer
programs. Implicity or explicitly, ISTC has been drawing and will
coﬁﬁinue to draw upon these findings in shaping its organizational -
structure, in selecting various modes of collaboration with other
coﬁntries, in determining its involveuwent in the various stages con-
tained within the technology trapsfer process, and in selecting method-
ologies which it promotes.

There 1is likeﬁise a sizeable and growing literature not only on
technology transfer programs, but alsv on the impacts of technological
change on societies. These techniques include project selection studies,
evaluations of the effectiveness of alternative technology delivery
~ systems, cost-benefit procedures for capturing external effects, and
technology assessment procedures. Beyond selection of an evaluation
methbdology appropriate to a specific action, ISTC must confront two
issues in developing an evaluation component to its activities: First,
evaluation activities tend to increase the front-end costs of projects,

in terms of time, personnel requirements and financial outlays. Second,
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it raises questions concerning the criteria to be used in determining
not only whether or not a technology is "appropriate" to a particular
problem but also of the legitimate degree to which an external
organization can intervene to introduce change into another country.
The very design of 1STC's activities, including decisions con-
cerning the extent of its invoivement in the various segments of_chej
technology transfer process and the form of relationship it enters. into
with collaborating countries, requires a social science perspective;i
At a minimum, ISTC should také'stéps to include this perspective in
its planning activities. The most effective means. of inSuginééyﬁégg
this perspective is inclﬁded ié for ISTC, first, to gmpldyfbéfébﬁﬁéi
with the requisite sociél sci;nce skills, and, second; £q‘devélbpr
internal.organizational procedures which permit this perspective to -

be brought to bear on decisions concerning programmatic approaches.



Statement of Objective

This paper-is one of a series commissinned by the National Academy
of Public Administration in its corsulting role to the planning group
for the proposed Institute for Scientific and Technological Cooperation,
(IsTC).

The focus of this paper was laid out in a planning session with
NAPA and ISTC personnel and is understood to be as follows:

What can social science methodology offer to the better

design of technology transfer? What can the social

sciences add to evaluate the consequences? How can

soclal sciences be built into the mechanism?

Our answer to these questions occurs in two parts. In Part I we
present an overview of findings drawn from the social sciences which
relate to the objectives and functions of ISTC, as described in ISTC
planning documents. We present this overview because the planning
documents suggest that ISTC has both a product orientation, e.g., the
levelopment of improved practices for farming on marginal lands, ns well
as a process orientation, e.g., capacity building in science and tech-
nology. Thus not only must the answers to the above three questions
draw upon different social science disciplines, but they must also
encompass different conceptual frameworks which cut across disciplines.
For this reason, we have organized the first part of our answer about
three specific issues: (1) the relationship of technological change to
economic development (a "producn" or "productivity improvement" per-
spective on technology, which relates to the treatment of appropriate

technologies contained in E. Edwards paper)}; (2) the development of a



technological capability in collaborating countries (a "process" per-
spective which relates to specific objectives of ISTC as well as to its
role as a research and deveopment institution); and, (3) the develop-
ment of evaluation or assessment mechanisms for determining the
"appropriateness" of a technology (a "process" orientation, which
relates to the criteria ISTC will employ in determining which projects
it will support.)

In Part II we presént answers to the.three stated questions,
principally as conélusions and recommendations drawn from the above

analysis.

Part I: Overview

What is "A Technology'?

Let us begin this review with a brief review of what is meant by
"technology." 1In popular discussions, the term is very widely used
often as an adjective. Thus, "technological unemployment," or '"tech-
nological bias." Technology, however, can be defined as the entire
combination of how we do things, what we use to do them with, and
also to some entent why we do them. It is the study of "technics," or

the material basis of the civilization. It is "the social pool of

wl/

' conceived ‘in this

knowledge of the industrial arts. "Technology,'
way is the underlying basis within a given society of how the human
population interacts with its natural resource base. The technblogidal
structure of the society is the mediating force of knowledge, as filtered

by institutions and customs, which affects the interaction of the
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population with its natural resources endowment. Thus all knowledge
can be conceivéd of as "technology;" technolog, transfer thus occurs
each time one culture or society "learns" anything from another.

These definitlions of technology, however, are too broad to be of
much help in dealing with specifics of technological change, or more
particularly with technology transfer. They fail to differentiate
between the continuous historical processes by which countries exchange
methods of production through trade, migration, and licensing agreements
and the specific goals proposed in the establishment of a new public
sector transfer organization. .Given that the international transfer of
technology has and will continue to occur in the absence of new insti-
tutional arrangements, the key question in examining the direction of an
- institution such as ISTC is whether technology transfer can be done in
a selective and "controlled" way or whether once the underlying tech-
nological structure is altered radically, the whole superstructure of

social economic and political institutions does not also end up changing.

Relationship of Technology to Development

Changes in technology, that is in the knowledge, art and technique
applied by man to his resource base, are essential to the ﬁrocesses
called economic development. Development, in essence, is a process of
transformation, one part of which entails structural changes in the way
in which resources are combined to achieve output. Growth may simply
represent an increase in all inputs and consequently in output. For
example, clearing new land to accommodate an increase in labor force

results in an increased total product but not necessarily in a change
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in the labur/land ratio or in the output per worker or yield per land
unit. This kind of growth may be possible if there is a "frontier" to
be cultivated, but it is inherently limited. Development, by way of
contrast, implies a rise in output per werker (and consequently an
increase in income per capita). At some point in the development
process, this increase is possible only through increases in the
efficieancy with which inputs are used. Although there is considerable
debate concerning the sources of these efficiency gains (e.g.,
learning by doing, economies of scale), it is clear that a substantial
portion of it is the result of technological change, narrowly defined
as the introduction of new methods of production or new products.

This view of technology and its impact of development is illus-
trated in Figure 1.

The horizcntal axes measure the conventional inputs of labor (and
other resources) which yield tﬁe levels of output shown on the vertical,
production axis. When labor is OL, output is OPI' With a changed tech-
nology, we move to O2 along which all factor inputs now yield higher
- levels of output, (e.g., QL now produces OPZ') Looked at this way, it
is clear that technological change islessgntial‘tp the pace of economic
development. Thus, we return to where wéIStégtédtﬁhis introduction.
Technological change and economic developmeﬁt are inescapable partners
in the process of economic and social change. It is not really a
question of whether the process will occur as much as along what lines,
how and when.

The key questions then for developing nations (and the institutioms

and agencies which work with them) are what technologies will be
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Figure 1

Effect of Technological Change on Qutput

Cutput

o= = = == -~ -

Labor Input

0, = Technology A

0, = Technology B
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available to them, either through their owr internal efforts at generating
new technologies or through adoption of technologics developed elsewhere;
that is, indigineous research capacities and/oir the transfer mechanisms.
There are also questions regarding the evaluation or assessment procedures
for the technologies transferred (or otherwise becoming available).
Existing technology transfer mechanisms contain assessment procedures
also, namely, whether from the perspective of the adopter the technology
yields benefits to at least equal the cost of the acquisition.

This calculus is most clearly defined in terms of the profit calculus of
an individual firm. It is more difficult when the adopting unit is a
government organization concerned with a broad set cf national objectives
(e.g., growth in output, minimum labor displacement) which may conflict
with each other. The.céli for distinct technology assessment procedures
involves the judgment thatftHQTExiﬁting assessment criteria contained
within these mechanisms dqfﬂqgﬂgdéqgatgly cepture or rank (by some
normative standards)rthé“fu};}éfféggsydf technological change.

One final pbént4255395§ﬁ§@eﬁ§199;98Ahere-v The "right" amount or
rate of technolqgiéalisyéﬂggiig;;p§§q§p§b}y'gqqpected witb onefs theory
of developmeht;w_Leaqlngfsectprggimport“substitutiontor balancéd growth
approaches ir»ly both-a different''quantum” of technological change as
well as a differenﬁ”gix‘Qffgp&ﬁiﬁi@&ﬁééﬁhél&gical7changes. To discuss
the one without the:other is not“possible.: Similatl;; the "right" way
of transferring Eechﬁoldgyjbnftﬁé[ﬁright”lWay“to judgetwhénithe transfer
has been successfﬁl ﬁiédlmUSffbfocéédffrom’SOme basic underlying view of_ 
what development means and alS@;of‘hOéﬁtHé‘economic systemWought to be

organized.
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’ Téchﬁblbéic'al Canahilitv

A technologinal capability can be viewed as a set of skills,
resources, attitudes and institutional arrangements which promote the
development, acquisition, diffusion, and utilization of (cost-effective)
new approaches. Heuristically, this capability can be subdivided into
an examination of a country's capabilities in each of the several func-
tional phases (invention-innovation diffusion; basic research-applied
research~development-commercialization; problem definition and idea
generation; invention, research and development, application and
diffusion) which various authors have used to characterize the pro-
duction and distribution of new knowledge.

A similar approach, following the stages contained in the December
1978 planning document prepared by the ISTC Planning Office, will be
used in this paper. It should be noted, however, that use of these
- sequences, which correspond to what Havelock has termed the "ratibnal,
problem—solviﬁg approach," is mainly for purposes of exposition.gl
There is increasigg evidencerthat the relationship between phases is
neither liﬁééfféffuﬁidirectional. Thus, Kelley and Kranzberg note:
’flbgicalliffiﬁﬁdﬁétioh precedes diffusion; i.e., that which does not yet
Mé*ist?Céhhbﬁfbe‘diffused. Logical priority is not the whole story,
‘Hdwevér. ‘fz'is not always possible simply to adopt an innovation; often
iﬁ}@@ét;aléo be adapted to its new‘contgxt,of_uéé: Such adaptation,
“althpugh a form of diffusion!félgg'ih?biyes’the process of innovation,
SiACé modifications are required. Thus diffusion may precede and bring

into being new innovations, as well as the other way around."éj



Another example of this complexity of causation 1is suggested by
the contrast Setween two different interpretations of the "stages" of
technological change. Based upon their review of several hundred
successful technological innovations, Marquis and Meyers posited the

following stages in the innovation process:

Recognition —%» Idea Formula —> Problem-solving —>
4/

Solution —» Utilization —) Diffusion~

Based, howgvef;fgpwthisﬂStudv;of the origin and commercialization
of innovations in the field of: scientific instruments, von Hippel has
suggested a significantly ‘altered set of stages, as outlined in
Figure 2.§j Aéﬁordihg:;oivon Hippel, it is the users rather than the
producers who are fesponsible for the creative or "problem-solving"
stages of technological changes. Users also are held responsible for
disseminating information concerning ﬁhe characteristics of the new
approach. Manufacturers, in this schema, Are responsible for manu-

facturing and marketing (commercialization) stages.

Figure 2

Outlineé of User-dominated Innovation Sequences:

User-dominated Stages Manufacturers
- Role

Significant in- User diffuses A few users Instrument company
strument im- results "how to build their introduces com-
provement in- do it"infor- own. mercial version.
vented; built matior via publi-
and used by cation, symposium,
users. visits, etc.
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The import of these observations is to suggest the complexity of
;hg sequenceg from determination of an R & D agenda to the successful
implantation of a new (appropriate) technology. This conclusion holds
whether the technology under study is an industrial process, an
agricultural process, or a new medical product. The specific set of
variables which affect the success of an R & D and technology transfer
program will likely vary acéording to the characteristics of the tech-
nology being developed, but the general step: described below will have
to be coursed in each case.

These observations also relate to the strategies followed by ISTC
in determining the relative emphasis it gives in its operational
activities to: (a) developing solutions where solutions do not exist;
e.g., '""basic research" on vaccines for tuberculosis strains not
adequately controlled by existing vaccines; (b) testing new approaches
for delivering existing "best-practice" solutions - a mode which most
;ightly‘fits the general usaze of the term "technology trensfer;' or
‘(é)'hévéléping methodoiogies and institutional arrangements which provide
1#?¢Oliaborat1ng country with a "technology assessment' capability which
‘cag be employed both to gauge the desirability of changes generated by
iSiC‘és well as the larger set of changes generated by other change

‘qgentﬁ (firms, government agencies) in a country.

The Generation of Technological Change

Two principal findings concerning the processes by which a nation's
scientific and technological communities determine which problems they

seek to solve are of relevance to ISTC's operations, particularly to
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its identification of the "problems" which need to be solved. There
exists a market or economic approach to the determination of R&D
product sclection which involves a formal interpretation of the common
Proposition that necessity is the mother of invention. Necessity, in
an economic sense, is more properly defined as the prospective rate of
return associated with the solution of different problems. Under this
Prospective, ''problem-solvers" (e.f., scientists, engineers) channel
their energies to solve those problems to which a society attaches the
"highest" values as gauged by economic rates of return. The under-
lylng assumption here is that problem-solving capabilities are scarce as
with other resources, and that in a market environment their allocation

is channeled by relative rates of return among competing ends.

There is considerable empirical support for this position,.mainly
for the developed economies, although it is not beyond criticism. More
relevant to the interests of ISTC, however, is the relationship in this
approach between science and technological change. Under this per-
spective, science as a stock and scientific discoveries as a flow are
judged to be passive backdrops for the development of technological
solutions. Science is seen as a passive constraint in determining what
prcblems can be solved and the technical shape of the solution, but is
not by itself seen as directly stimulating the development of new
technologies. This finding is contained in a number of retrospective
studies of the origins of important technologies (e.g., Technology in
Retrospect And g;iticél Event in Science) and in Schmookler's studies
of the economics of invention. At least for the period and set of

inventions covered, these studies do not show any close :iming between
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the changes in scientific knowledge and technological change. Schmookler,
for example, found that when inventions "are examined in their historical
context, in most instance either the inventions contain no identifiable
scientific component, or the science that they embody is at least twenty
years old."é/ (Thus, for ISTC's purposes, a strategy of developing a
scientific and technological capability in a country may involve a longer
term perspective towards *he solution of specific problems than if ISTC
serves in effect as a project director who assembles a pool of technical

experts to address tha same problems).

Another branch of this economic approach to the problem identi’i-
cation stage of technological change emphasizes the dynamics of tech-
nological systems. The impelling element in these dynamics is that a
change in one component creates an imbalance between it and other com-
ponents of an existing technology. The interrelationships between spin-
ning and weaving innovations in 19th century British textile technology
or the interrelationships among plowing, cultivating, and harvesting
technologies in.19th century American agricultural technology are
examples of.this tensionj The dynamics is also described in the work
of Nathan Rosenberg on focusing devices and inducement mechanisms.>
Again, the dynamics of the process relate to a set of events which
induce inventors to focus on specific problems. Scientific knowledge
as such, affects the possibility of success and the form in which a
solution occurs (i.e., whether it is likely to be a mechaniral/chemical
or ele~.tronic process), bu: does not provide an independent direciion
to technological opportunities.

The principal alternative perspective to these "demand-pull"

approaches is that which sees the long-term technological vitality of a
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society as requiring that its knowledge institutions be permitted to

shape their own problem-solving agendas in‘tergs of the internal norms

by which tke scientific and knowledge communities operate.§/ These

norms serve to specify a priority ranking of the importance of different
problems to be addressed. This perspective relates primarily ¢S the
criteria used to determine the level and pattern of support for R & D
which are not directly or immediately related to market incentives, such
as the development of public health techniques.§j The traditional
economic rationale for suprort of basic research is that such research

(a) is a "public gord" whose benefits cannot be captured by profit-seeking
organizations, (b) provides the base for subsequent technological develop-
ment, and (c) frequently yields serendipitious solutions to existing
problems.

Differences in perspectives concerning the processes of problem
identification coverage towards one central policy question. To what
extent are the activities of the knowledge instituticons (suppliers)
linked to a society's demand for specific technologies? The duestion
of the extent to which the activities (and incentives) of the supplier
institutions are "optimally'" integrated with the needs of the users has
been raised, in most accounts of '"national science policies'" in the
develnped economies, as illustrated by several UNESCO and OECD reports.=
These issues relate to the level of public support for R & D the
allocation of this R & D by problem area, discipline and institution,
and the system of sanctions or incentives which the government employs

to channel the efforts of the knowledge institutions towards problems it

wants to solve.
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ISTC confronts the following issues in attempting to relate to the
research and development institutions in ccoperating countries: (1) the
number and type of such institutions, (2) the capabilities of these
institutions, (3) the intent to which these institutions share with ISTC
the same set of concerns concerning the relative importance of solving
specific problems in their own countries. Thus, ISTC may confront both
a '"capability" question and an "allocation" question. The same norms
which are often held to channel scientific and technical personnel always

from '

'applied" research way also exist ir the eollaborating countries.
The above analysis of the allocation of inventive activity toward
market-determined goals reflects an environment in which inventive
activity is conducted by profit-seeking individuals or corporations;
that is, it assumes a market for knowledge. Where, however, knowledge
institutions are funded through public monies, whether these be in the
form of university appropriations, government foundations which channel
funds to the research community, or governmentally operated research
institutes, the question of the relative role of the funder and of the
perofrmer in determining the set of problems to be addressed is a point
of tension between the two communities, regardless of whether the focus
of inquiry be that of the OECD countries cr those belonging to the
U. N. Industrial Development Organization. Indeed, one of the initial
activities which ISTC will likely have to undertake is an inventory, not
only of social science institutions as called for in the paper by
Brokensha, Horowitz and Scudder, but also research and developuent insti-

tutions, broadly defined to include industrial, academic and government

organizations, in collaborating countries.
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The point here is that the develcpment of a capability in developing
countries to generate a technology suitable to their own needs is likely
to encounter the same set of probleuws now confronted by knowledge insti-
tutions in t' : developed countries. It is one thing for ISTC in its
R & D mude to come to a decision, based say on input from its Advisory
Board, that development of new varcines is impor+t -+ to a country, and
another thing for ISTC in its "capacity-building" mode to get the
scientific institutions in that country to agree to work on the problem.
These problems are inherent in the multiple objectives of such insti-
tutions. They relate directly to the meaning attached by ISTC to the
concept of '"capability." In one sense, a capability can be developzd in
terms of enlarging the corps of technical problem-solving personnel upon
which an e¢conomy can draw. This approach involves many staple tech-
niques: development of technical institutes; arr.nging for international
exchange programs; subsidizing research areas. A capability, however,
also requires a combination of incentives and social norms which induces
this corps to work towards the development of the technolougies required
by the particular ecoﬁomy. Thus, not only must resourcés be made availa-
ble to conduct the R & D which is necessary to develop solutions te
specific problems, but the personnel engaged in this work must be assured

that these activities will be rewarded within their home institutions.

The Stages in the Transfer Process

Let us look at each of the several stages outlined in our intro-
duction above and present them in the context of alternative technology

transfer process mechanisms.
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- a. Adaptation

There is an increasing re<.gnition that the successful trans-
fer of technology from a supplier to a user often involves the adaptation
of the technology to meet the local needs or environment of the user.lg/
This adaptati.n occurs in several ways. First, as indicated in studies
of the diffusion both of industrial and of agricultural technologies in
both the developed and developing countries, the early phase of the
the diffusion frequently involves the modification of a technology. This
adaptation is often required to make an innovation applicable to a broader
set of production settings and perbaps more importantly to enhance its
economic attractiveness.ll/ This adaptation can involve changes in
characteristics of the technology to accommodate a different or more
variable input mix than allowed for under pilot conditions, changes to
account for a different range of outputs than was projected by the sup-
plier, and changes to reduce its total input requirements. Rogers' has
termed as 're-invention" this adaptation stage.lg/ Reinvention means
that the users frequently employ a technology in a different way and/or
for different ends than was projected by the supplier.

The adoption of a technology thus involves not a simple one-step,
dichotomous decision (adopt, not adopt) bu* cather a process of inter-
action between the user and the technology which detcrmines whether or
not a technology is used or the efficiency with which it is used, once
adopted. These are elements of use which are dependent upon the skills
of the users. What these skills are is less clear. At a minimum, it

implies a technical capability in terms of skilled manpower who can

operate a technology in a way *halL approximates the productive potential
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projected by the supplier. It also may involve sufficient skills to

adapt the technology where it is inappropriate tq an existing situation, and
skills to modify a technology to exploit potential gains within a given

set of technological and economic parameters. More ambitiously, it
involves the capability to perceive how the introduction of a single
innovation creates opportunities for a recasting of other components in

an interrelated technological system,

b. Utilization

Another finding in the recent adoption/diffusion literature that
relates to ISTC program planning is that adoption and utilization are not
Synonomous terms or activities. This adoption/diffusion literature that
relates to ISTC program planning is that adoption and utilization are not
synonomous terms or activities. This adoption/utilization dichotomy means
that several different outcomes may occur after adoption. Some of these
differences relate to the efficiency with which the technology is used,
others to the processes by which technologies become incorporated into the
standard operating procedures of organizations. The first set relate5‘§p i'
the extent to which the potential .capacity of a teéhqologypis,fﬁliyri’
realized by the adopEér,f\Ehysica; ppssessionm(iﬁétaiiéﬁion)QaSQEQéﬁ1153
not necessarily synonomous with a contribqtiqn;té productive’use.  The' ,
productivity of the technology wiilvdepend‘upbn tﬁé extent to which the
"user has the supplemental skills aecessary to reach the‘gains latent within
it. Utilization also relates to the earlier topic of adaptation, namely,
the extent to which a user can employ a technology in changing ways as

input or output.
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Utilization also has a second meaning which relates to the
adoption of a technology within an organization. Unlike zlie case of the
"individual" adopter (a household or a farm), where adoptioﬁ and use are
almost synony.::us concepts, is the case of organizations. Two sets of
decision makers (and decision criteria) may be involved. One group may
be responsible for the decision to adopt a technology; another group may
be responsible for implementing the technology. In a hierarchial
structure, a decision may be made by managers to adopt a piece of
equipment, but a decision may be made at the plant level not to use the
technology or to use it in a manner which limits its impact. The intra-
organizational steps by which a new technology becomes "standard operating
procedures' have been termed "routinization" by Robert Yin.ll/ Rou-
tinization is a multisequence process involving the redirection of oper-
ating procedures so that it is built around a technology. In terms of
the development of technologies for other countries the key importance §f
this sequence is that the steps between adoption and utilirzation are
usually intraplant activities. It includes activities built into the
entire management and shppcrt structure of an organization. To achieve
routinization generally requires that the promoter of a particular tech-

nology become more extensively involved in the activities of the users

than is typically provided in a technology transfer program.

c. Diffusion

Diffusion research constitutes an embarrassment of‘riches;' It
.is a subject which has been exploréd from many disciplinary perspectives.

Rogers and Shoemaker, for example, identified seven "major" and six

25



http:synony-.is

"minor"traditions, and even their (1971) sﬁrvey is dated.lﬁ/ From this
research havé flowed a large nﬁmber of propositions concerning the charac=-
teristics of the elements in the diffusion process. Part of this research
is organized aiong disciplinary lines, as noted by Rogers and Shoemaker,
part along functional areas (health, education, agriculture). The diffi-
culty in providing a summary statement is that a number of recent critiques
of this literature have contended that there is an instability to findings
emanating from these overlapping traditions. Instability means that
variables found significant in one study nave been found not to be sig-
nificant in other studies, or, in different studies have been found to be
significant in opposite directions. These differences at time reflect
different disciplinary parspeciives in terms of whether or not a par-
ticular variable is included or the form in which a variable is oper-
ationalized. At yet other timeé they relate to the extent to which
findings say on "significant" variables in the diffusion of educational
practices are generalizeable to the diffusion of medical innovations.

This ferment within the field raiseg questions as to which of
the number of readily available propositions (e.g., role of "opinion
leaders") can with confidence be put to use in program design. Moreover,
much of the recent literature focuses oa the interaction of variables and
the larger setting within which decisions to adopt innovations are made
rather than on specific variables (or "levers"). While this orientation
is compatible with and indeed supports the position taken by ISTC of the
need to strengthen the capabilities of the collaborating countries, it
also complicates the formulation of specific programmatic approaches.

Thus, within diffusion research today greater attention is now paid to
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the processes by which an adopter determines whether or not an inno-
vation is suitable to his needs than on the characterisfics of the
adopter (i.e., education, social class) or on the charnels through which

15/

this information is provided. The concepts of 'selection environments"=>

16/

or "diffusion milieus"=' have begun to displace the narrower if more
readily tested concepts of adopter characteristics or information
channels. Moreover, a contrast is increasingly being made in the diffusion
literature between those findings which apply to the behavior of indi-
viduals and those which apply to the behavior of organizations. The
further contention is then made that the transfer of findings which apply
to the behavior of individuals, the "classical diffusion paradigm, as it
has been termed,'" to the behaviér of organizations is inappropriate in
many cases.

There is, of course, an extensive body of literature on the
characteristics of innovativeness and diffusion among organizations.
For much the type of réasons cited aboﬁe, this body of research is also
held to be of limited validity. In general, there is a lack of consensus
concerning the validity and salienée of diffusion research as a guide tg
specific technology transfer strategies. In part, this ferment reflects
the fact that diffusion today is seen in a much broader context than in
traditional studies. As noted in a 1978 conference held to assess the
state of this field, diffusion research in practice now encompasses a
longer section of the continuum from invention to impact than was true in
its paradigmatic days. What was formerly viewed primarily as a question

of adoption of exogenously generated innovation, first, by an individual
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and then by some larger population has now been broadened to include (a)
the influence that adopters exercise on suppliers to shape the character-
istics of the innovation which will subsequently be diffused among them;
(b) the impact that the strategies and activities of suppliers of
innovations have upon patterns both of earlier adoption and subsequent
diffusion; (c) the processes by which an innovation is routinized within
an organization; and finally (d) the impact of tﬁe innovation upon the
activities of the adopting organization."il/
There is then both an array of findings readily available and
disarray within the research community concerning the validity of specific
findings in given settings. The following is a summary of those findings
which seem to be most applicable to ISTC's planning activities rather
than as a manual of prescribed diffusion techniques.

(1) Diffusion takes time. Adoption is rarely instantaneous or
complete. A historical perspective is necessary in formulating programs
or in evaluating the impact that any specific approach may have on
accelerating a process of diffusion.

(2) Aa innovation frequéntly undergoes modification during the
diffusion process. This point relates back to the earlier discussion of
adaptation and reinvention and ties in quite closely to the concept of
capacity-building. The issue here is that efforts to promote the incorpo-
ration of an innovation may also require prior assistance to the user so
that it possesses an ability to adjust or to alter the innovation to the
specific environment within which it will be used. Capacity-building is

thus an integral part of the process of technology transfer.
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There is a subsidiary problem here in evaluating the effec-
tiveness of any technology transfer program. The adaptation or
reinvention process often involves a sufficient modificatioh of the itern
being diffused. It thus 1s not always a simple matter to operationalize
the meaning of "adoption." This problem will likely occur at the
evaluation stage of a program, but it does suggest that throughout the
program planning process there is a danger in a misplaced concreteness,
of considering innovations as unitary of unchanging entities.

(3) Consideration must be given to the institutional character-
istics of potential adopters in determining which of the set of variables
or relationships are likely to effect the diffusion process. In par-
ticular, attention should be given to whether or not the intended user
is an individual (i.e., a farmer or a household), or an organization.
There has been an uncritical transfer of concepts relating to the
diffusion of innovations among individuals to that of organizatious.

(4) A decision to adopt an innovation may occur at one level, but
decisions affecting how that innovation is used may occur at other
levels within tﬁe organization. This disparity can create major problems
in the effective utilization of the innovation. Moreover, strands in
the literature on organizational behavior differentiate between those
attributes of an organization which affect its ability to search out and
adopt new practices and those which affect its ability to reshape an
organization to accommodate these new practices. The implementation/
routinization stage often involves the development of a broad coalition
of actors within an organization and attention to a different set of

incentives or behavioral pattern than those which led to adoption.
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(5) There are major differences in the emphasis giveﬁ to various
vafiables or relationships and the diffusion process depending on
disciplinary perspectives. For example, a major strand in the socio-
logical or organizational behavior literature is that communication flows
between suppliers and adopters and then between adopters and non-
adopters are significant determinants of the rate and extent of diffusion.
This approach is most frequently couched in terms of the two-step
diffusion processes in which earlier adopters or cosmopolites are more
likely to search out new approaches and to be more ready to adopt them
than the majority of the potential adopters. The second part of the
diffusion process occurs when ncnadopters cue off the behavior of the
adopters and become adoptions. Diffusion thus is seen as a process of
emulation and imitation. An alternative approach emphasized, more by
economists than by other disciplines, is that the relevant information
for certain types of innovations, for example agricultural technolbgies,
is, in effect, transmitted via market signals. The diffusion dynamics
here begins when certain firms respond more readily than others to the
profit potential of new innovations. It is then reinforced as the
behavior of these firms affects prices and costs in such a way as to
require that other firms within the economy adapt to these changes.

The extent to which these diffusion relationships (e.g., communi-
cations flows, market forces) are couched in either/or ;erms, a character-
istic of the earlf debate among disciplines, has been muted, but there is
nevertheless a clear difference in emphasis among disciplines. Econoﬁists,
for example, tend to focus more on the set of incentives for adoption or non-
adoption behavior than on other variables; They tend tc suggest prombtion

of the diffusion of technologies can be more effectively stimulated by
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insuring that the economic conditions associated with new innovationé

can in effect be transmitted through a market environment rather than

on developing information dissemination systems. In effect, this emphasis
involves reducing or eliminating legal or other social restrictions on
the flexibility in prices and wages. Sociologists have tended more to
emphasize the "characteristics" of the individuals who are the "early
adopters'" of an innovation, and the spread of influence from the actions
of these individuals to "followers" within a social network. The
"programmatic" thrust of tkis orientation would thus be directed at
identifying "leaders" within a community and on programs which foster the
exchange of information.

(5) The institutional context within.which diffusion is to occur
must be specified. There is a general absence in the planning documents
produced by ISTC of references to the characteristics of the technology
delivery systems into which its. operations will be melded. One assumption
is that, as a government body, ISTC will relate to government bodies in
other countries, who will then develop their own diffusion networks.

The extent to which ISTC will be able to influence or to relate to non-
governmental diffusion channels is not clear. To what extent will ISTC
seek to foster the transmission of appropriate technologies from firms
within the United States to firms within the countries with whom it

enters into relationships? To what extent will ISTC be organized so as

to capitalize or even to develop the transmission mechanisms for new
technologies which are often associated with the performance of market
oriented economies? It must not be forgotten that transmission mechanisms

likely alrgady exist within a country most probably related to market
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conditions. The operation of any new capacity-building organization is
not neutral with respect to its impact on the viability of technology
delivery systems in a given country. Conceivably one could use the
activities of ISTC to strengtﬁen the public vs. the private roles or the

reverse without any clear guidance from the research literature.

Institutional and Organizational Aspects

The framework within which ISTC proposes to operate is consistent
with the body of recent research findings on the processes of techno-
logical change, especially in the cmphasis on process rather than
comparative statistics and in the recognition that adopters are not passive
recipients of externally generated solutions. The stated philosophy of
ISTC represents a much needed alternation in the conventional framework
and design of technology assistance programs, whether these be between
levels of government within a country or between different countries.

The proposed guiding principles for ISTC, however, do run counter to the
mainstream of government programs and as such cannot help but be
vulnerable to the systems of accountability, evaluation, and budget
review increasingly required for publicly funded programs. The emphasis
in the above analysis on the length of time necessary for change to occur
and the likely heterogeneity of final outputs that ensue from a capacity-
building program run counter to bureaucratic needs for immediate and
discrete measures of output, such as the number of farms or organizations
in a cooperating country which have adopted a specific solution. The
potential effective strategies contained within the ISTC planning

documents may quickly run up against political and bureaucratic realities
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of defending program plans and budget submissions. The key to the guccess
of IS"C msy be less its adherence to specific theories which flow from
the literature on tecbnological change than to its ability in the face of
the internal pressures of government organizaticn to remain on a path,
however roughly hewn, consistent with recent social science findings on
the processes of technological change.

In discussing possible solutions to problems these days it is common
to stress the importance of organizational and institutional forms. Thus,
a separate agency is frequently created in the public sector to undertake
{or at least encourage) research and development; another agency to deal
with the transfer itself; and yet another to assess and evaluate the
outcome. As perhaps is clear by now, we regard this arrangement as wrong.
Such organizational segmentation arbitrarily divides what is (and should
be viewed as) an integrated process from initial development to final
assessment. ISTC, or any other problem-solving group, must deal with
the entire process. To do this almost certainly means dealing with and

interacting with the other integrated transfer mechanism, the market.

Evaluation and Assessment

The process of effecting the "transfer" of a new technology does
not end with the adoption. 1In fact, the process must always be a trial
and error one, with some of the new technologies proving successful and
continuing in use, while others are dropped after proving unsuccessful.
Measures of "success" lead back to the question of wha+ is the basic
objective of a technology cooperation program. We have already suggested

that new technologies contribute to economic development mainly through
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increasing the total productivity of factor inputs. This framework most
clearly applies to those teéhnologies which are directly rel;ted to the
production of goods and services. Indeed, we would suggest that the
concern for appropriate technologies rests upon the judgment that earlier
"received" technologies, regardless of whether they were installed for
agricultural or industrial uses, did not, in fact produce sustainable
increases in production efficiency.

This criteron of productivity improvement has, in recent years,
been subjected to criticism for many reasons. Two main lines of attack
warrant attention here. First, the full, social, "spillover" costs of
the technology are not likely to be taken into account by the private
decision. A change in the technology of the automobile industry may
have a profound environmental or ecological effect, profit-seeking firms
have little incentive to take these effects into account when they make
decisions. The evolution of the technology in strip mining of coal is an
even better example. Gigantic draglines now make it economically pro-
fitable to exploit low quality, thin surface deposits of coal. They also
have a devastating environmental effect. When these external effects are
fully internalized into a firm's decision (through taxes or charges) the
operation may not be profitable after all. But, note that even allcwing
for such effects, some type of economic test of the desirability of the

technology is useful and appropriate.

It is sometimes argued also that the market is too short-sighted
and insists on a quick pay-out of its investment, thus tending to

undervalue longer-run social needs and benefits. This may well be so
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(although some private firms have shown remarkably long-run planning
horizons) but, even if.so, the issue is simply one of which discount rate
to use on future profits.

In sum, even at a zero discount rate of future profits and with a
full internalization of all costs, an "efficiency test" (social, private
or otherwise) may remain the best evaluation or assessment procedure.

A second theme in some fecent criticisms of the market~oriented
evaluation and assessment procedur¢s has been associatéd with the phrase
"appropriate technologies" coined by the late E. F. Schumacher.lg/

In his original version of this concept, Schumacher argued that modern,
capital-intensive technologies were frequently "transferred" to
developing nations when they were not "appropriate," given local factor
endowment, relative costs and also consumer tastes and needs. In the
main, this arguement has become a celebrated vehicle for advocating
labor-intensive, small-scale handicraft type technologies and industries.
But, many of those making the greatest use of the concept and the phrase
have not read Schumacher carefuily or fully thought out the situation he
describes. For the roots of the problem of using "inappropriate'" tech-
nologies lie in the use of inappropriate criteria in selecting tech-
nologies. If a firm chooses capital-intensive techniques solely to gain
prestige or to boost the ego of the manager, this will almost cevtainly
not be economically optimal either. Or, if misguided government policy
underprizes capital, thus encouraging "excess'" use of capital, the
"inappropriate" decision is not that a "market'" test was inappropriately
applied but that the "signals" generated by the market did not accurately
reflect opportunity costs. In short, "appropriate technologies" are

very likely to be efficient as well. Schumacher himself frequently
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referred to the fact that government officials and university professors
were far harder to convince regarding his ideas than ordinary business-
men. For businessmen owe alleigence to economic accounting and profits,
where the others gain from the prestige and large budgets deriving from
large-scale long-term research, development and capitalization projects.
To sum up, assessment should mean assessment of all consequences,

those external and those internal to the unit using the technology.

Part II: Answers to Specific Questions

1. What can social science methodology offer to the better design of

technology transfer?

Social science methodology enters in the design of technoicgy transfer
program in several ways. There is a sizeable literature, written from the
perspectives of several different social and behavioral sciences, on the
characteristics (variables, relationships) which affect the likely success
of B0 and/ur technology transfer programs. Implicitly or explicitly ISTC
has been and will draw upon this literature in shaping its organizational
structure (e.g., an Advisory Board to generate "user needs"), in selecting
various modes of collaboration, and in derermining its involvement in the
various stages in the sequence from R&D to routinization.

Second, of interest to ISTC, is the emerging theme in this literature
that development of technological capacity on the part of the user is a

necded element in the operation of a technology transfer program.
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Third, it is important for ISTC to be aware that the field of tech~
nology transfer is in a state of disarray. Moreover, there are few widely
accepted action principles directly derivable from this literature. Al~-
though there is growing recognition that "technology-push" as such is an
inherently limited approach, thei2 is considerable disagreement concerning
not only the efficiency of existing transfer approaches but also the poten-
tial effectiveness of proposed alternatives.

The social science literature which bears upon the multiple objectives
established by ISTC embodies a collection of findings concerning the im-
portance of different variables and different relationships from almost
every social and behavioral science discipline. The diificulty here is -
that not only are tire findings at points so extensive as to be unmanage-
able in program design, but that the significance of different variables
varies depending on the disciplinary perspectives that one takes.

Beyond, however, these cautionary comments about its immediate utili-
zation value in formulating programmatic approaches, social science method-
ology is of considerable relevance to ISTC,‘if only because it demonstrates
that the development and transfer of technology is a process rather than
a static target definable in terms of a single measure or objective. Many
past technology assistance programs have been built on the assumptich that
building (or offering) a better mousetrap automatically attracted adopters.
Such programs have also tended to focus on speciously concrete output mea-
sures of success--such as a given figure or percent increase in research
and develcpment expenditurcs, or similar targets for the degree and extent
of adoption of a technology among a set of adopters.

The focus in the ISTC planning documents on the process of technology

trensfer is strikingly close to that used in the developed countries to
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describe the need for approaches which integrate the needs of a nation with
the type of research and development which is supported by public funds,
and the need for methodological and institutional procedures for assessing
the impacts of technologies. The analytical perspective needed for de-
termining the programmatic content of many of ISTC's objectives, such as
developing a technological capability in collaborating countries, is not
solely a function of a comparisons of levels of eccnomic development among
nations. Rather it requires a consideration of the teéhnological problems
to be addressed (which relates to assumptions about national development
strategies) and the set of assumptions one makes abodémthe existing capa-
bilities of the knowledge institutions within the recipient countries.
Another contribution social science can make to any aspect of the
operations of ISTC is to insist that a simple, rational framework be em-
ployed in decision making; resources (including time and administrative
gapacity) are scarce; needs and aspirations limitless; and conscious,’pu:-
poseful decisions necessary. A holistic approach which incoporates an\
understanding of several étageS‘contained in the process of Ehe technolbg&,

transfer, with a strong dose of pragmatism is required.
2. What can the social sciences add to evaluate the consequences?.

Again, there is a sizeable and growing literature-on the evaluation
not only of technology transfer programs but of techniques to.be used if
gauging the impacts of technological change dn,Sqq{g;}ggig;These include
project selection studies, evaluations of the cost-effectiveness of al-

ternacive tecnnology transter- techniques, ‘cost-benefit procedures, and
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technology assessments. As we have noted throughout our paper, the im-
mediate issue for ISTC is less the availability of a body of social
science knowledge upon which to draw than the determinatioﬁ of which of
this literature 1s most appropriate in a given sefting.

There are, however, tdb additional issues which are raised in Warwick's
paper concerning the evaluation of consequences which are of relevance to
ISTC's éctivities. Prospective evaluation of the consequences of a tech-
nology 1is a cémplex matter, often requiring considerable time, expertise
and resources. To the extent that ISTC requires the equivalent of 'tech-
nology assessments" before it undertakes an R&D or technology transfer pro-
gram, it will tend to increase the fiont-end costs of such projects. It
will lengthen, perhaps significantly, the period of time between a decision
to commence a program and the date at which actual operations begin. It
may also serve to compel either ISTC or the collaborating countries to in-
clude as part of their.planning staffs individuals with the skills and
training necessary to conduct such assessments.

Questions of appropriate assessment techniques and requisite personnel
aside, the issue of evaluation raises a set of questions related to cri-
teria by which a technology will be deemed to be "appropriate" or not..

As we note in Part I, market tests of profitability do not always pro;
vide either for the full range of effects of a technology upon a society .
(e.g., the case of externalities) or for a socially optimal level of in-
vestment in research and development in certair areas (public health prac=-
v tices). The economic test of usefulness can be modified to include social,

ecological and environmental considerations and still provide a useful

39



framework for assessment and evaluation. There 1s a danger (and a misin-
terpretation of the concept) of employing the concept of "appropriate tech-
nology" to justify the development and promotion of technoldgies which fail
to meet econcmic tests, as modified above;

Finally, in formulating evaluation criteria, ISTC will inevitably
confront the issue raised in Warwick's paper, namely the extent to which
any external organization 1s justified in introducing disruptive changes
into society. This issue is too complex to be answered in the context of
this paper. We would suggest, however, that, for many purposes, change
and disruption are synonymous terms, and that, indeed, from the perspective
of some groups within the collaborating éountries a major objective in
introducing change (whether these be in agricultural practices or communi~
cation systems, two fields in which ISTC proposes to operate) 1is to alter
(e.g., disrupt) existing social arrangements. Distinctions between change,
alteration, and disruption are normacive concepts. We doubt very much if
there are any actions that can be uudertaken by ISTC (except possibly fre-
quent meetings with its advisory board) that cannot be charged with seeking
to alter (with the associated negative coﬁnotations) the existing situation

in the collaborating countries.
3. How can sociélfsciéﬁces be built~into'thé,ﬁechaniém?,

The very designiofiISTC?é{activitiés;,;néludingngCiSiOné*COncérning.,
the extent of«its&ih0619eméntfihLtheivariOGSTségmentsVOfﬁtheftéchnoldgy
transfer process, the form-of relationships'it enters into with collaborating
countries, and the chéractérist;gg,pfjgppfeyaluation and assessment proce-

dures it employs require a social science perspective. At a minimum,
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to the extent to which it is not already present, ISTC should take steps

to include this perspective in its planning operations. The most effective
means for insuring that the perspectives described in Part I of this paper
are incorporated into the ongoing operations of ISTC are to first employ
personnel with the requisite social science skills, and to then develop

the internal organizational procedures required to have this perspective
represented in decisions conceraing programmatic approaches.

ISTC should also draw the assistance of social scientists in setting
forth the evaluaﬁion methodologies and.data requirements to be used in
evaluating the impacts of its operations. Evaluation of government pro-
grams all too frequently has been a post hoc endeavor, in which outside
evaluators are brought in after a project has been compieted to determine
its impacts. A common problem of such an approach is that little attention
is paid to the development of base line points of reference or to the docu-
mentation of project activities. The quality of an evaluation effort,
ﬁolding other basic conceptual problems of measurement of outcomes, is
likely to be enhanced if attention is paid in the planning stage of an
activity to the type of information needed to a subsequen. assessment.
Again,»this‘is a perspective and a set of skills which is likely to flow
from having within ISTC personnel trained in evaluation. But, the assess-
ment procedure must still use a framework whiﬁh looks at costs, benefits
and distributional impacts throughAtime. Any otHer assessment procedurg
runs the risk of substituting totally arbitrary critgria'for project and/or
‘téchhbldg&_éélection which infthé‘end‘becomes simply "planners preferences."
ﬁgyalua;ion should mean simply é continued, ongoing assessment which is also

‘buiit”into the mechanism of transferring and using the technology.
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ABSTRACT

This paper examines four questions relating to the
organization and management of the Institute for Scientific
and Technological Cooperation. The first concerns the in-
stitute's central administration and staffing. Recommen-
dations include considerable autonomy vis-a-vis Congress,
an attractive career track for Foreign Service personnel,
incentives for recruiting top-flight short-term staff, and
the development of an institutional memory. The second
question deals with relations between ISTC's central and
field offices, and especially the latter's autonomy. The
paper suggests that steps be taken to avoid long delays in
project reviews and that limits be set on "selling" projects
overseas. The third topic is ISTC's relationships with its
collaborators in the developing countries. The author
recommends genuine collaboration in project initiation and
execution, experimentation with projects in two or more
developing countries, arrangements for equalizing the re-
source contributions of the collaborators, and regular
evaluations of the effectiveness of collaboration. Most
of the paper is devoted to the fourth topic, the issues
arising in field testing. Several specific recommendations
are made in this area, including the effective integration
of planning and implementation; careful assessment of the
contexts for trials; attention to the dynamics of implemen-
tation, and improved methodologies for evaluation. The
author strongly emphasizes the need for continuing evalua-
tion as a key ingredient in ISTC's success. He also urges
attention to the ethical dimensions of ISTC's work, parti-
cularly the protection of human subjects in field tests.
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INTRODUCTION

This paper addresses the following questions con-
cerning the organization and management of the Institute

for Scientific and Technological Cooperation (ISTC):

In general, what is the role of management
systems in understanding development tech-
nologies? How will the internal organization
of the-institute affect its possibilities for
action?nghat management issues arise in the
“ﬁe;atiOnéhips between ISTC and its collabora-
tors in the developing countries? How can an
organizational and management perspective im-
 p;qv§;phe]testing of development technologies

in field settings?



The organizational and management questions facing
the ISTC revolve around four critical issues: (1) the
design, operating style, and de facto autonomy of the
central office, including its relationships with Congress
and other executive agencies; (2) the relationships be-
tween the central and field offices; (3) the relation-
ships 5etﬁeehfthelprevious two and cooperating institutions
in the ‘developing.countries; and (4) field testing. These
issues are obviously interrelated. If, for example. Con-
gressggﬁeeeeegtOTheld'a tight rein on the central office,
the field offices may not have the flexibility necessary
to adapt: field testing to diverse economic; cultural, and
bureaucratic- conditions across'coﬁﬁtrieéﬂihfﬁhe[fegienﬁ
similarly, if ‘the central and field offices basically re-
tain the power to make the key decisions about pfiorities,
inst;';‘.':t‘:;pvlv1;'.1;.:;3‘;7;5{\";;,jk.kn.-theY'develokpi'xv'nj‘’fc,:_‘*"ot,mtries;',-'I‘Iibaylytfevjelc‘:t‘ff:ut:'lie""j
terms of cooperation as imperialisticior paternalistic,
Field ‘testing could also be severely constrained if the
central office demands clear ‘and‘tangible "results" in:
suchf$£éé§?ae populationfc¢hti6ljé$ﬁaﬁconditioh,forjé6n=
tinuee_eppropriations;Qqshch“preSSuresgCOuldﬁundercutVthe;
entire set of relationships, and place ISTC initiatives
in roughly the same:position as"some:development programs
financed by AID.

Discussion of these four issues should be prefaced

with a broad observation and an overarching recommendation.
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The observation is that the state of knowledge in organi-
zation theory, management studies, and implementation
research is exceedingly limited with respect to an inno-
vative agency such as ISTC. While there are dozens of
studies bearing upon one or the other aspects of its
intended structute and operation, there is simply no firm
basis for generalizing about, much less prescribing for,
this new entity. There are analogues in the U. S. federal
government, including the National Science Foundation and
the National Research Council but none of these agencies
faces the same complexltles in’ relatlonshlps with the
developlng countries. - The Internatlonal Development Re-
search Centre of Canada, on the other hand, is partly
similar 1n m1ss1on to the ISTC, but comes out of and
hoperates w1th1n a dlstlnct governmental settlng.»,The
Canadlan leglslature is much less prone to 1ntervenejin:
the operatlons of executlve agencies than 1ts U ﬁSt.counter-.
part. Thus the relevant literature and the experlence -of
organlzatlons such as the IDRC. w111 be helpful in p01nt1ng
_to problems;“llkely 1ssues, and organlzatlonal possibili-
‘tlesy'but theref;s.now no,val;q;baslsufor prescribing in
any_detailed way hon_thefISTC¢Should be organized and
managed. 4

The recommendationtfions:directly from this admission

of limited knowledge:
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During at least its first five years of

existence, ISTC should, within reasonable

limits, regard its own structure, manage-

ment style, internal relations, and inter-

actions with organizations in the develcping

countries as a continuing experiment, sub-

ject to evaluation and change at regular

intervals.
Raﬁher than wedding itself to a bureaucratic structure
;nd management system which may prove inappropriate but
then difficult to dislodge, ISTC should give itself a
period of at least five years to try out alternative ways
of organizing,land self-consciously seek to evaluate them
once a year;,fsﬁéh:a;mové wald be virtually unprecedented
inbthégUIgsggfggéféigburgégéiacy, and would face strong

obstaCléSﬁﬁromﬁthose.Who}liﬁé neat structures of accounta-

bility. "But if there. are no readily applicable models,
andiﬁéﬁc6ﬁ§éfébléf&é§éé§ffbﬁiWhich to generalize, would
the;tgmpo;aryQ§dhfﬁ§idﬁ?df{tentativeness not be better
tﬁéﬁ £ﬁe pefméhentjqbpﬁtﬁiqtions,of closure? And would

it not be ﬁniqueiyfaﬁﬁrbpriafe to ISTC, whose mission is

to encourage_flexibilityfand{experimentation, to apply

those same prindibiééiiéﬁiﬁs‘bwn organizational evolution?
There‘would,’Qf ¢qursg;¢hayeLto be limits to such reflection
and change, for condretelWork must be done if the institute

is to have some experience“to”evaluate. But it would not
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be unreasonable to have a detailed annual evaluation not
only of pfograms and projects, but of the organization's
internal structure, relationships with the field, and
other aspects of management. To have this flexibility the
senior officials of ISTC, ideally with the backing of Con-
gress, would have to ward off pressures to have this fledg-
ling organization take on the familiar trappings of a fed-
eral agency. Hierarchy could not be cast in concrete and
rules chiseled in stone if the institute is to retain the
potential for adaptation to its own unique circumstances.
In seeking appropriate models for organization and
management, ISTC might profit from a careful examination
of other governmental organizations with a proven record
of»flexibility and innovation. Two obvious examples would
be the National Aeronautics and Space Agency in its early
history, and the Peace Corps under Sargent Shriver. NASA
would be a particularly relevant example because of its
heavy involvement with science and technology. It would
be useful to determine how this agency succeeded in nego-
tiating considerable scope for initiative within the con-
finés of the federal system, how it was able to attract
outstanding ’alent to the government service and how, in
‘general, it was able to remain innovative in the face of

all the usual pressures for bureaucratic conformity.



CENTRAL OFFICE

A set of decisions with crucial implications for
the future of ISTC are those concerning its central ad-
ministration. Unfortunately, much of this planning must
be done in a vacuum, for no one has, nor can have, a pre-
cire idea of what this institute will do, of the problems
it will meet, and thus or the organizational forms most
appropriate to its mission. Under such conditions of un-
certainty ISTC will do well to avoid the conventional
departmentalized bureaucracy, with its known propensities
to rigidity. At the same time someone must be in charge,
staff must be hired, expectations will be created, and pat-
terns will be set that may be difficult to reverse unless
self-correcting mechanisms are built in from the outset.
The following are some fundamental administrative and
management questions which have not been adequately ad-
dressed in the existing planning documents.

First, how much autonomv should and will ISTC have
in its relation: with Congress, including the Congressional
staff? Flexibility in the current foreign assistance pro-
gram is greatly constrained by tight legislative control
over aid programs. Given the ambitious and yet rather
general mission of ISTC, the organization would be hobbled
at the starting gate if it had to follow the de facto

clearance procedures now seen in AID. These are not only
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time-consuming, but lead to an exaggerated specificity
that is totally at variance with the fiexibility and
collaborative style sought by ISTC. Perhaps this guestion
could be openly discussed with the key legislative spon-
sors and overseers so that the necessary autonomy can be
negotiated. Ifhthe institute is to achieve its goals,
refrain ?romginterventionsﬁin the implementation of spe-
citic'field projects: |

Second,; what will.be the career implications of

servlce 1n IFTC»for 'Foreign Service Reserve Officers

~(FSR's)° Therlannlng documents indicate that the career

serv1ce w1l' b ‘the same as that of the bllateral aid
program, w1thxspec1al provisions for obtalnlng needed

talent in glven areas of specialization. If the career

serv1ce 1s tovbe the same, the problems now seen in AID

w1ll also carry over to ISTC, and may be aggravated by

certaln fealﬁhfh,if,thls new organlzatlon.Q For. example,
'w1ll ISTC trv to develop 1ts own career tracks, or w1ll
‘FSR's on a551gnment there eventually move back to AID or
_1ts successor° ‘It 1s no secret that the plnnacle of

service for many AID staff members 1s the post of m1551on§;

fdlrector.« It 1s also no secret that some kinds:of: assign=-

ments in AID (e g.,fprogram officer) are ‘more ‘likely to
lead in that dlrectlon than others (e g., ‘training officer.

orveducatlon advlsor). Where will ISTC fall in_ the
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perceived reward structure? Will it try to develop its
own "plums" equivalent to the mission’director appoint-
ment, or w1ll it assume that serv1ce here is temporary and
the plnnacle will be attained elsewhere? If the latter, “
how w1ll the FSR S regard the career 1mpllcatlons of

1

serv1ce“w1th ISTC -- as an interesting dlver51on that will

nelther help nor harm advancement in the'”malnstream?"

as a. potwntlal dead end that will be: ‘harm ul,lffnot fatal

to long-term_career amb1t10ns° And‘what wills these per-%v

ceptions’do’to ‘therecruiting possibilities for ISTC?
w1115itgbéganiassignmént;that?is?évidinSouqht'forhits
intrinsic interest, and which thus’ attracts the best FSR's,
or will it be seen as a cocoon'for. the 'incompetent or ak
dlver51on 'for the dilettantes?  “Anyone  familiar with the
assignment and promotion process in AID knows perfectly

well that these perceptual factors make an enormous dif-"

ference for who goés where in the organization.’ T
inetitute~w0uld be wise’ to.give these questions'some very :
tough thought before recruiting its: initial staff. 'More-= '
over, once thls group ig on board 1t w1ll create a certalnf
image whlch-w1llafurtherfaffect~ISTC s“abllltv‘to~attract
and retaln the ‘quality of ‘personnel it desires. ~An: in-

stitute perceived as a hub, for'the talented will have .

quite a different effect ‘than one dismissed as a haven

for the unwanted.'
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. Third, what will be the incentives for and the ex-
vpéeﬁatigns of non-career specialists? ‘Present plans
wéﬁ#isége a corps of term specialists from other agencies,
inter—governmental personnel agreements, universities,
private industry, and the developing countries. The
- assumption is that this group would se= its work with .
ISTC as temporary. One issue raised by_this,pplicy c§h;
cerns_thekcalibe;;QfQindividuals who will be willing to
ﬁakgf;ggygkﬁpomiﬁheir usual posts. vAt;first;blush_it/does -

not appear tnat tnhe incentives would be 'sufficient to at-

‘ftradfffééii§f£5§;fiightkpérépﬁpél .wfﬁéugh much would
‘depend on the specific arrangements made. A second po-.
tential/problem arises from the personnel mix produced
by this unusual combination of forsign service’persomnel
and temporary specialists. Unless ISTC develops.a new.
career track:in’the foreign service, in all Jikelihood.
‘the FSR's: appointed to'this organization will'be indivi-
!dualSTWhGSé5¢5P3Citiesfar6ﬁstrpngérfihwfﬁégbﬁﬁéaﬁéféﬁiéiﬁ4
side of forsign assistance thar in‘applied ressarch. AT
.'adééjhdﬁthVEQéfEaHféfofﬁreséaféhéféifédchfaéfiéffdﬁhdﬂiﬁﬁ
| 'E‘h’éy-{Nai:‘ibnél‘ -Institutes of Health, who could: be transferred
‘tﬁfISTC;TfTHéftéfmTSbediéliSté}anTthé}dthér;héﬁd}ﬂill@us‘j
:taéiiyﬁﬁéﬁﬁﬁgfééﬁiéﬁéiSfWHoéé inEérests:and eXpériéhCé éf§V*
 inféfﬁbéﬁ“bégiéffégéarCh“or in R § D. The difficult ques-
’£ibﬁé}?ﬁﬁ¢p}?hfeita)‘whether these two groups will mix

‘well to form &n effective headquarters and field staff;
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and (b) whether the experience gained from the term spe-

cialists will be in any real sense‘cumulative -- will

there be a genuine organizational memory? If, for example{

ISTC gains valuable insights from a series of field trials

on agricultural technologies, and the specialist in charge

of evaluation leaves the agency after three years, who will

ensure that the lessons learned are not only written up

but 1ncorporated 1nto the Instltute s operating wisdom?

The forelgn service’ personnel are not likely to have the

technlcal knowledge to carry out thlS task effectively,

whlle successors to the original specialists will lack

the experlence and broad understanding of what happened.
'sThis discusSién'suggests three recommendations con-

cerning the’personnel structure of ISTC:

1. :iSTCfshbuld take steps to develop a new and‘

fattractlve career track for hlghly capable

Forelgn Service personnel. pec;flc consider-

atlon should be given to creating a professional

career for a small number, of Foreign Service

officers who would remain in the institute as

continuing specialists on development technology.

2. ISTC should consider ways of creating incentives

for the recruitment of highly talented short-ter!

specialists. Specific attention should be given




to the possibility of strong scientific and

professional incentives, such as thcse flowing

from the opportunity to conduct innovative re-

search in new settings. From all indications

the proposed personnel arrangements for short-
term specialists are unlikely to attract truly

top-flight talent to the institute.

3. ISTC should establish a permanent evaluation unit

or some other appropriate organizational mechanism

to serve as an institutional memory. While the

principle of continuous staff turnover is sound,
there should be at least one part of the institute
which knows in some detail what has been learned
from experiments to date, and which can feed that
information back into the planning process. One
possibility is an evaluation unit with a core staff
of perhaps 10 professionals, including Foreign

‘Service and Civil: Service appointees.

’WhiléZthéiipstituﬁéﬂdgéé}pléhffdﬁfely on networks of outside
collabdratofs'whO”Wi;lﬁstanWith}thé same problem over a
period of several-yéégﬁ;,tﬁé#gfiSFno'substitute for an
internal staff that‘is th;?6ﬁ§£1y‘familiar with, and has
full access to, work carried out in a given area. Also,

there would be a’great advantage in having a single group
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to inform a task force working on, say, agriculture about
relevant information and field experiences in other areas,
such as health. The "memory" being suggested here is not

a computer with a sophisticated retrieval system, but a

set of highly qualified individuals who can relate directly

to the various task forces and individual scholars involved.

HEADQUARTERS--FIELD RELATIONS

A second area raising significant questions of organi-
zation and management is that of relationships between the
central and field offices. The comments on this topic can
be fairly brief, for the issues‘here are roughly the same
as those encountered in the dealings between AID/Washington
and the overseas missions. Nevertheless, a few questions
should be carefully examined in the specific context of
ISTC.

The first and most ba51c concerns the degree of flnon-k-’
cial and professional autonomy to ‘be granted to field: '
offices. While current plannlng documents do seem to al-‘f;m
low for some autonomy, they are silent on the most d1f-‘5' A
ficult questions. For example, w1ll the centra offlce
accept the judgment of field representatives that a glven
project meets reasonable standards of quality, or will it
have a detailed reviewing system in Washington? If the
latter, what standards of project appraisal will be insti-

tuted, and what will be their implications for the timing
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of field activities? One of the major difficulties in the
present arrangements for AID grants and loans iswthat‘the
reviewing system, with multiple and overlapping ciear-
ances, creates delays averaging more than two years between
the initiation and execution of a project. 1In the interim
key personnel in the AID mission and the local government
may have changed, so that the interest and momentum seen

at the time of,submiSSidn have substantially waned. But
here ISTC iéiin;s6ﬁé£ﬁih§:6f a bind, for if its overseas
gtaff'arélbési¢éi%§;f§réign service officers without the
technical expertise to-evaluate projects, the organization
willjhéﬁéfF6 feiy'Qn,Céntral‘office‘réfieQ;;While if it is
‘to have.technical specialists overseas, it may have to shift

‘more of its projected short-term'staff to the regional of-

fices. 'This arrangement might work out!if the specialists
are given specific responsibility for reviewing proposals,
but much time would be lost if:their reviews were repeated
in the same detail in“Washington}jfAt}tﬁeﬁmoment it is un-
'qiéar exactly what the field offices will do, who will

staff them, and ﬁow they Willfféiate;to Washington. What-

ever the decisions made,

ISTC should adopt a system in which project

review takes no more than a year at the out-

side, and for most projects takes no more

than six months.
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Longer delays will be demoralizing to all concerned, and
will seriously undercut the commitment necessary for imple-
mentation.

Another issue which must be faced is the extent to
which the central office will be permitted to "sell" pro-
jects to the field posts, or even directly to interested
collaborators in the developing countries. Much can be
learned in this respect from a careful analysis of the
behavior of the Office of Population in AID. Over the
past 12 yéars, and especially in the late 1960's, the
activities dnd technology, sometimes in full collaboration
with USAID missions, sometimes without. In more than one
country populatlon officers, with strong encouragement
from thelr superiors in Washington, worked diligently to
sell fami1y planning at a faster pace than senior mission
staff thought advisable. In other cases the Washington
office took advantage of its relationships with inter-
mediary organizations, éﬁéh as the International Planned
Parenthood Feaeratibﬁ=‘£bffiﬁance family planning activities
that were not expressly approved by the local missions.
This questlon w111 uhdoﬁbtedly arise anew for ISTC, espe-
01a11y in flelﬂs,vsuch as population, that are often of
greater interestrtb’thefﬁ; S. government than to the de-
veloping coUhtriég, _ISTC would be well-advised to avoid

any pressure tactics in selling programs to its own field
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offices and to potential collaborators. The costs of even
slight deviousness or high-~handedness for an organization
- with ISTC's ambitions will be enormous, for Lroken trust

is difficult to repair.

ISTC RELATIONS WITH COLLABORATORS

As.elaborated to date the concept of ISTC places
stroné'emphasis on cooperation and collaboration with
scholars and institutions in the developing countries.

A report from the Planning Office states: "The [institute]
y}ll,consequentIYleécéwhighupriority on working directly |
with institutions in developing countries and supporting
co-operative relationships between these and U. S. institu-
'fidnS{fptjthé&purpése of enhancing the capabilities of
developing caﬁﬁffies.“l From the standpoint of management
and organization this emphasis raisés fﬁhdamentél questions
about fhe style of cooperation and collaboration to be pro-
moted, and about the most effective means of building local‘

capabilities.

The Meaning of. Collaboration

Anyone who has ever undertaken or closely obsarved a
cross~national collaborative project will immediately per-
ceive a core dilemma facing’ISTC's quest for collaboration.

This arises from the fact that inimany cases the work will
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be;defined as an-endeavor of equals but the sole source
of funding and:the primary:locus of. accountability will

S.‘government’  Thus one must ask if it is

reallynpés51ble‘tofhave’gEnuine”collaboratioh@iffone?baft;‘
ner to-a relatlonshlp controls the bulk of ‘the resources.
Experlence ‘with cross—nat10na1 collaboratlon suggests
a uarlety of models, some of which are closer than- others
to the 1nst1tute 'S stated onjectlves., One type, seen in:
several social science research progects in tue 1950's" and -

1960's, could be termed hlred'hand research. In thlslar-

rangement the problem to be studied, the methodology, ‘and
sometimes even the most specific questions'to be asked

were determined by the North American party, who then hired
locai scientists to execute the study. Such relationships
have been, roundly condemned by Third World critics as
paternal;stlc,'demeanlng‘and also'bad science. ISTC .
should- ay“o,i’d; projects even approximating the hired hand

model A’ 'second type of relationship miaht’be’termed

limited7participatioh;i ISTC m1ght,,for ‘instance; itself
declde ‘that a certaln llne of research should be carrled
out cross-natlonally,vset down ‘the ba51c methodology, but
then leave the‘prec1se appllcatlons to local experts. -Par—
ticipation thus comes in only at,thepthlrdfstage'ofsresearch;
design, rather than at the level of problem-definition and’
choice of 'strategies. 'While:clearly better than hired-

handlstudiesﬂ this'model“remains ‘essentially paternalistic
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and asymmetrical. An ideal often difficult to attain is

genuine collaboration in which all major parties, whatever

their contribution to funding, have an equal vpice in de-
ciding all crucial aspects of the work to be done. One
reason why this;ﬁbdel is sometimes beyond reach is that

the potentiélﬁébilaborators do not have equal levels of
training, experience, and general sophistication. In in-
stigutiqns;Wﬁéféffﬁe research staff has the equivalent
of an‘M.'A. degree from a national university lacking in
modern £réihing facilities, it will be difficult to expect
the 1oéél scientist to participate as an equal with a Ph.D.
from a major u. s. uniVersity who has worked for years on'
ﬁhé_problém in question. Nevertheless,:thefe”a;e situations
whérgﬂtrue’collabdratiancap'taKe place¢1aquchers where
ﬁ;gining efforts cduié;ﬁakeﬂthis'pos$ibfliEY}fealistic with-
,inﬁg period of yearsiQ"I“WOuld thus offer five recommendations

about collaboration: '

1l. To the extent possible, ISTC should work toward

gehuine collaboration in all relevant aspects of

its research and development activities in the

developing countries. Institutions and indivi-

dual scholars in the developing countries should

be actively encouraged to submit proposals re-

flecting their own notions of useful projects.

Ideally at least half the initiatives for new
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projects should be generated in this fashion.

A distinction should: be drawn between. proiects whose
initialﬁidea;ahdmbfdad”fbfmﬁlétidﬁﬁdfi&#ﬁétgﬂip7thé United
States, and.those. tracing their'origins to the developing
countries. While it'is quite possible to have genuine col-
laboration”in-theé’ first case) it would be unfortunate if
most of ‘the projects undertaken by ISTC:were of this kind.
To éYbid'6f7réduce'thé ihfélleéﬁuélfdebehdéncy commonly
seen in cross-national research ‘proiects. the institute
should actively encourage local scholars-and institutions
tojsubmitjprpposalgfémbodyingwghgi;'own‘notions of how
science: and technology can best be applied to their national
situation. “To the extent that ISTC engages'in international
entrepreneurship, its activities should be moré oriented to
Stiﬁﬁiatihgfidéasvonfthé'Dért}dffl¢Cai_gqﬁ&l&?ﬁftngﬁf#§ 

selling those pre-formulated in the United States.

2, 'To the extent possible, ISTC should work toward

genuine collaboration in the execution of all’

research and'development activities in' the

developing nations.

fThé1previOuskrecomméhdati6n°urges-COllébofatithinithe
very initiation of projects to be undertaken; this advocates
the same for all subsequent stages. 'Specifically, a col=:

-laborétiVe'apprBaéh7§H6uldfcharacter12e decisions about
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(a) the broad approach toward studying a given problem;
. (b) the methodologies and concrete research stragegies
to be followed; (c) the organization and management of
the research undertaking; (d) the analysis of the data to
be collected; and (e) the publication and utilization of
the data. While it is perfectly reasonable for ISTC to
indicate that it has priority areas for funding, such as
health and agriculture, its staff should encourage full

collaboration in all other aspects of the research process.

3. ISTC should experiment with collaborative projects

involving scholars and institutions from two or

more of the developing countries.

From the standpoint of I»th theory and application
there are great advantages to projects which test the same
equivalent methods in several national settings. At the
simplest level this comparative approach allows for a
broader exploration of relevant contextual features, such
as the impact of varying systems of political and bureau-
cratic organization. While there is a risk of trying to
test too many hypotheses in too many situations, the drawj
backs can be kept within bounds by concentrating on no
more than four or five different national settings.
Another advantage, seen in my own work with the UN-sponsored.
Project on Cultural Values and Population Policies, is the

mutual learning that takes place. 1In this project, which
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included major country studies in four national settings,
some of the most significant learning was fostéred by
discussions and disagreements among the project directors.
National and regional differences in theoretical orienta-
tions, methodological predilections, and other intellectual
matters can shed important light on the issues at stake in
ways that are not likely to materialize in studies confined

to a single national setting.

4. To provide the basis for true collaboration,

arrangements should be sought for equalizing

the overall contributions made by the several

participants.

While it is unrealistic to expect collaborating scholars
and institutions to match the research funds provided by ISTC,
there are other ways of reducing the asymmetry in contribu-
tions. 1If "contributions" are defined to include #ll of
the resnurces necessary for the execution of the project,
the following possibilities are open. First, the collabora-
ting institution might be asked to contribute some support
services, such as secretarial and clerical assistance, ve~
hicles, and administrative packstopping, on its own budget.
Second, the institution could assist the project by organi-
zing a local advisory council or some other means for ob-
“taining local views and counsel on the project's design

~ and implementation. while sucn arrangements are not without
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political risks, particularly when the setting for the
project is laden with conflict, they could have both tangi-
ble and symbolic value in promoting more equal contributions.
Whatever the specific actions taken, ISTC should actively
seek ways of having collaboration extend to resource con-
tributions as well as decision-making. Total or near-

total dependence on the institute would clearly militate
against the other forms of collaboration recommended here.
The case of the Latin American Scholarship Program of Amer-
ican Universities, to be cited shortly, suggests another

possibility.

5. During the first five years of its existence,

ISTC should conduct annual evaluations of the

styles of collaboration actually being followed,

 the problems arising, and the most fruitful

kinds of relationships emerging.

 This should be one aspect ot the. continuing review
suggested earlier, and to make it worthwhile ISTC should
be prepared to change its behavior where necessary. Rec-
ognizing that full éollaboration will often be difficult
to achieve, the iﬁstitute should experiment with different
modes of'relaﬁiqhs and make a systematic éffortthjleafn*¢

from its experiences.



Building Local Capabilities

The question of developing local capacity to conduct
research_and,fiéld‘testing is one that has long been the
subject of action“by U. S. institutions, includina ATD.
This is notithe place to review the extensive 1itaratira
on training strategies and institution building approaches.
It~méy¢beghelpful nonetheless to underscore two points
bearing'directly on the mission of ISTC.

The first is that the development of research capa-
city is'best done on a collaborative basis. The broad
principle cited earlier can be applied as well to institu-
tional development as to specific research projects. . ISTC
wil; méke the most effective use of its training resources
if it chooses to work with rather than decide-for ‘local
insti'tut'ions; 'IS,T"C,V*‘fo icials mightftake:,ae careful ‘look’
at the experien¢e‘OﬁgtﬁggLatin;AmericanuSchOIafshibfPro—
gram of American_dniveféitiégﬂﬁpﬁdbéblyiﬁﬁéﬁm0§fféfféétive
program of its kind. Iniits:early days LASPAU sought to
develop teaching capacity.in’ Latin ‘American universities
largely by itself:selecting individuals who looked promis-
ing,gmanyMorQtnemuundergraduates;ﬁ‘As?timetwentﬁonmit
became clear that ‘this strategy faced a .critical drawback:
the candidates trained were not being’ incorporated into
the teaching faculties' of the:universities which had

nominated them. 1In effect, LASPAU was regarded by
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university administrators as just another scholarship
é;bgréﬁ intended primarily for individual education. They
dﬁtifully signed the nomination forms, but had no inten-
fionlof hiring these individuals when they returned or,
 ‘when they did, were often not there to honor that inten-
tion. With this realization LASPAU shifted its strategy
to one involving more direct collaboration with universi-
ties. Many of,théseﬂofficials felt, first of all, that
it.WOu1d¢beﬁbgttéﬁﬁto;trainiexiéting faculty members at
gtheJM;ﬁA;Elévelﬁthan&to;Select undergraduates with no real
connection®to/the university. They and LASPAU also agreed
that it wouldi make a great deal of sense to train faculty
‘mémbefsﬁwithiﬁfﬁhelframework of a program. for university
and faculty.development. Thus over'a period'of: several
years LASPAU and university administrators together tried
to' set trainirg:goals and: to,gncourage;a kind'of:institu-,
tional planning ‘that .was rare=-in 'LatiniAmerica. .Sometimes
the resulting/plans:were hollow.exercises ‘lacking 'in real
ISTC might learn from. this:‘ekamplé;in its own efforts at
capacity building,. though 'again'with the experimental at-
ﬁitude recommendedféar1iéfﬁﬁ§0ﬁéﬁreasop; incidentally, why
LASPAU has been unusually:well-attuned to the realities.of
Létin American higher:education is that its own board is
gehuinely bi—cultural;‘5TheﬁLatinﬁAmeriqanvmemberS)athf

have included some of the most prominent educators 'in the
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region, have not served as window-dressing for decisions
made in Washington and Cambridge. Rather, they partici-
pated fully and freely in the board's deliberations (I
speak here as a former board member and a board chairman
who succeeded a Salvadorean in that position). A highly
significant factor in this participation pattern is that
the Latin American universities make a *tangible contribu-
tion to the program's resources, mainly through continuing
faculty salaries and backing loans for language training
and transportation. There may be several important lessons
héré~for ISTC's future efforts.

A second point that deserves particular emphasis in
the ¢ontext;of the institute's mission is the training
potential qffgen@ine collaborative research. The best way
to“tréin locél}séiéhtists in the methods and techniques of
research is tofinVOIVé them in all aspects of its design
and implementatibhﬁf'fhe work that ISTC envisages provides
an exceptionally fertile area for new approaches devised
and carrigéiqupiin]local settings. By encouraging local
seholars;and@institutions to try approaches which respond
_weilffdflbéélﬁéﬁilitiés, traditions, and conditions and
by providing the training necessary to implement these
‘ambitions; 'ISTC can promote the most effective learning
procéss of all, which is learning by doing. This is not
-to say that fellowships, special training courses, and

other familiar ingredients of institution-building are
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unnecessary, but that they may have the greatest impact
when combined with and integrated into ongoing research. -
My own experience in advising a research organization in
Peru underscores the wisdom of combining formal training
(such as courses on the theory and methods of research in
a given area) with direct experience in the local setting.
We found that training in sample survey methodologies was
immensely more effective when conventional courses were
linked up to actual surveys than when they stood alone.
But here, too,ISTC should follow the overarching precept
of trying various strategies and then evaluating them, not
in the spirit of finding "success" and "failure," but of
determining which of several reasonable approaches bore
the greatest fruit under specific conditions. This cycle
of openness, experimentation, honest evaluation, and
organizational change may well be the single most important

"management" challenge facing ISTC.

FIELD TESTING

At the heart of ISTC's work is the testing of science-
based solutions to development problems in a variety of
national settings. In the final analysis the success or
failure of this institution will depend on the degree to
which it is able, in collaboration with the developing

countries, to try out new ideas in field conditions
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representative of those found more generally in the par-
ticipating nations. If ISTC is to avoid the mistakes and
false hopes of the past, it will have to move beyond
"demonstration projects" where the odds are stacked in
favor of success to "generalizability projects" where the
conditions prevailing are closer to normal. The developing
countries do not need yet another set of projects showing
that under optimal conditions of resources, organization,
and leadership commitment a given technological innovation
will work. What is desperately needed is a set of proce-
dures for testing technologies in settingslwhere these
conditions may be less than ideal but within the range
likely to be found in 90% of the anticipated situations.
Developing such procedures and then carrying thém out on a
collaborative basis will be a continuing management chal-
lenge for ISTC.

One point that merits particular attention is the re-
lationship between technological innovations and the
government bureaucracy. A great failing of demonstration
projects in many fields, including agriculture, health,
and population, is that they are conducted in conditions
which can almost never be duplicated in the public sector.
The pattern of these projects is very familiar. A donor
agency, such as the Rockefeller Foundation, provides gen-
erous financing for a pilot project. The national directors

chosen are among the most capable people in the country,
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and are well paid for their work. Sometimes in collabora-
tion with the government but often outside the bureaucracy
the program is launched, typically in a limited geographic
area. Able foreign advisors are present to provide counsel
when needed, and to expedite problem-solving when difficul-
ties arise. Organization and management are marked by
reasonable flexibility and close attention to the project's
working details. 1In the ernd many of these projects are
hailed as successes, and recommended for broader applica-
tion.

Then comes the rub. As the pilot project is taken
over by the government, problems begin to multiply. A
common obstacle is that the public officials responsible
for implementation are of a lower caliber than their pre-
decessors from the private sector, and must work within a
host of bureaucratic constraints. Where, for example, the
private group could work out its own arrangements for land
on which to conduct an agricultural experiment, when the
government tries the same strategy the intervention sud-
denly becomes a political issue. Where the outside donor
could supply the necessary financial and technical resources,
the government finds that there are other priorities, other
claims on an official's time, and innumerable delays in
getting any kind of action. Unless the project has a
guardian angel well-placed in the government, the innova-

tion may languish for months as papers move up, down and
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- across the layers of tureaucracy. Then, too, there are
often problems of scale as the government tries to carry
out in two or three different places what the demonstration
project did in one. Incomparable conditions and the usual
logjams of' coordination will further decelerate broader
testing of the innovation. Finally, in all too many cases,
the government will write off the effort as unrealistic
within its constraints and return to business as usual.

The point of this example is not to show that govern-
ments in the developing countries are hopelessly incapable
of carrying out technological innovations under their own
aegis, but to argue for testing under conditions that are
genuinely representative of the realities to be faced in
final applicatiops;. In the language of sampling theory -
ISTC should sélecﬁ;éfsetﬁof,testing‘sités[that will
be generalizable toftbeggu;l}pppulatiqn}ianhiCh it is
ultimately interestedt?aButﬂtoidarfyioutbsuCh?samnling the
designers themselves will:'have:to: have'a. fairly’® clear 1dea
of the relevant: varlableSx(such as‘the’quality. of the ‘civil
service, the stategdfﬁlogistiCEj.fégibnélRVéfia;ionS'in
openness to innoygtiéné%QfQVéribus»kinds,-etc.)'and a
strategy for faétbfiﬁgathesé considerations into the test-
ing process. Tb‘getﬂt@jthét.pogitionkthé,institutions,in-
volved will have fo;prepare a fair;y7accurate picture of
the relevant situation in differéht;parts ofithe country,

a task which itself may require more than a little
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preparatory‘reSeafch-

In addition;mand related to the question of general-
‘izable field: testing, ISTC and its collaborators should
consider  four other questions of management and organiza-
tion: integrating planning and implementation; assesément
of contexts; the dynamics of implementation; and program

evaluation.

Integrating Planning and Implementation

ISTC should make every effort:to avoid a trap seen
'time.andgagainginfdéVelopmentﬁprograms:ﬁian unnecessary
disjunCtidn’bg;ween?plaqningVéhﬁgiﬁpiémehtation. Someone
Ihésﬁcalled‘the separation.of’these processes the original
sin of development programs, and:so ‘it .is. °"The root cause
of the difficulty is the rationalistic view that the
critical  elements of a program 'can be adequately planned
'ihaadvance,'and'thatjimpleméntatibn iskbaSically a matter
of ‘executing the program cdmponénté thus set forth. 1In
{thié_viéWiplannéréfand program designérs become a cere-
pbrum responsible:for the most significant elements of a
;prqgramj?while implementers-beddmé'the'hands for accomplish-
:ingfaCtiong Despite the mény criticisms leveled at this
kipd of rationalism donor agéncies pérsist in designing
brojects in tris way. The heavy emphasis on the front

end of project desiqgn, the extensive use of outside
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consultants and review missions to design the perfect
project, the failure to involve the actual implementers
and other key actorskinbthe formulation process -- all be-
token a continuingvbelief,in the separation of head and
hands in developmeﬁt prbgrams.

As a correctiVeyfo thiskexaggerated ratiohalism ISTC
might'consider the fdllowing means of bringing about a
better integratiqnvof planning and implementation:2

1. Careful attention to levels of demand'for the

innovation in question. Development planners quite regu-

larly assume that people in a certain area "need" or "want"
an innovationAbécause in an objective sense it will be good
for them. The;éiASEic case is the demand for contraceptive
services~iﬁp@téd5£O?fural,populations across the world. On
the.basiSuofjaﬁpfiéri“assumptions; wishful thinking, and a.
highly flawed measuring instrument (the Knowledge-Attitude-
Practice Survey) population planners have assumed a "wide-
spreadxiatentfdemandﬂ for family planﬁinq and mounted
service-programs-accordingly.1 !étfiﬂ COuntryvaftef d6untry
after the "early acceptors"'havg_théirfneeds;ﬁeﬁ'theflevél‘
of effective demand proves:to bejvery§;Qw: ‘The: foremost
problem in most cases is not'pdor?tedhﬁdloqvﬂnorfeven

poor management, but~simpiy a . lack. of interest.: For many
rural people the idééfbfgusingﬁdohtraCép;ivéSi;muchﬁless
sterilization, to limit fertilitv. makes no''sense in their

current social '‘and economic circumstances. Thus one.
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practical way of integrating planning and implementation
is to determine in advance where interest in a given in-
novation is likely to be above a critical threshhold, and
to conduct field trials there. This approach would not
preclude the use of information campaigns or even per-
suasion as an integral part of the experiment provided
that the changes sought are within reasonable social and
psychological bounds. There is a difference, for example,
between trylng to convince rural people to try a new variety
- of fertlllzer whlch they do not understand and attempting
to promote a massive campaign of voluntary sterilization
where the entire culture is against that concept.,

The "»oint, then, is not that,the:sociai'environment,
should be treeteaVae immutable, butsthdtésbmefkinds of
changes;repreeentVSuCh‘a radical:departure from existing
practice and are 'so:far removed: from:the perceived needs
ef the'pepplefthat‘they*should;notﬁeVenfbe attempted.
’Moredyer}hinfsome?caseS}ﬂSﬁChﬁaSﬁéteriIization, the pro-
éosed‘intervention‘meygnptnreellyfbefin,theuinterestfof
the clients, so that attempts to use persuasion or manipu-
- lation (as with'finenéial incentives) will:raise serious
questions of ethics}v The challenge for planning is to
determine the range of change that w1ll be both fea51ble
and ethically acceptable in a given'area at a given tlme,

2. Active involvement of opinion leaders and other

gatekeepers. 1In the common case deveLOpment programs are
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designed by experts in donor agencies and capital cities
without the significant involvement of opinion leaders

and other gatekeepers in the areas to be affected by them.
When the program is sent to the provinces for execution,
it often meets with indifference or outright hostility
from persons whose views count locally and who feel that
their interests are hot being served by the intervention.
With family Planning programs localyreligious leaders,
such as the rural imams in Egypt or parlsh priests in
Latin America, may charge that the technology being intro-
duced is prohibited by rellglousmteachlngs or will corrupt
the morals of the communlty S:women.' . While in some cases
no amount of involvementﬁWiLIﬁremoGéWEHQSé obiertinne  in
others consultatlon can have two beneficial effects.
Flrst, 1t may reveal ‘elements’, of the proaram itself or of
1tsvpublic?presentation which ecan be changed to make it
more aooebtéhiéftoﬁiooel commuhit;esganq,their leaders.

In Melaysia;ffof"ihStanoe; ‘leaders: ofrural Malay commu-
nltles may ‘have no 1ntr1n51c objections to the testlng of
a@ new fertilizer, but they may indeed take issue w1th the
fact that all of the Ma;ay51an.profe551onals involved in
the‘trials are'of Chinese or Indian origins. There is a
growing literature on the nature and consequences.of‘
participation in development programs,ymo$t,of§Whioh is
being synthesized by the Cornell UniversityZAiﬁ'prOgram

on participation. This‘iiteratﬁre'shoU1dﬁhe"oOhsulted
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and relevant inferences drawn before ISTC muves very far
ahead in its work.

3. Significant involvement of potential implementers.

A group that is regularly ignored in program design is the
field implementers who will be directly involved in test-
ing the innovation. There are the people, such as school
teachers, nurses, social workers, midwives, and extension
workers, who enter into direct contact with local communi-
ties. In the usual paradigm of implementation they are
regarded as irrelevant, as bureaucrats who should act when
they are given instructions and whose opinions are not
worth considering in advance. They may be given special
training courses to improve their performance, but even
then the‘objective is often to turn them into passive,
qompliaﬁffinStruments of i1mplementation rather than active
'participéﬁgé in shaping that process. Yet careful research
shows that these implementers often have insights into the
likelyvimpact of an intervention that are both shrewd and
‘not available to their superiors. They may point out, on
the basis of ground-level experience, that a given tech-
nology will evoke strong opposition, play into class or
ethnic conflicts in certain.areas, or otherwise touch off
unanticipated‘consequences. The'féct that they are con-
sulted rather than simply told what to do may also increase
their own motivation to take the proposed innovatioéLSeri-

Oﬁsly. But to benefit from this kind of consultation-
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nat’ onal administrators will have to change their views

of themselves as the only Valid source of knowledge.

ISTC could perform a valuable service for the entire de-
:'velopment community if it encouraged and evaluated experi-

mentation along these lines.

Assessment of Contexts

A critical element in field testing is the fit be-
twecn a given innovation and specific socio-cultural and
political contexts. Of foremost importance, thougn not
the subject of this paper, is the consonance between the
element being tested and the attitudes, values, beliefs,
and expectations of the surrounding community. For each
of the major areas of science and technclogy to be tested,
ISTC should enlist the aid of sociologists and anthropolo-
gists to make preliminary assessments and continuing
appraisals of socio-cultural influences and consequences.
Also crucial for fizld tests is the political environment
affecting a given type of intervention. The following
discussion provides some leads toward assessing this en-
vironment.

It will usually be advantageous to analyze the poli-
tical context at three .evels: the national government,
including its relations with ISTC and other donor agencies;

the regional level (where relevant), such as the states in
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India; and the local level, which may comprise several
steps in the administrative hierarchy. Research on im-
plementation suggests that the context or field trials
may, in fact, be quite different at these three levels,

and that there may be sharp differences in perspective
across levels. With population programs, for example,
national planners, the heads of the ministries involved
(health, social services, etc.), and the country's prin-
cipal religious leaders may be in agreement on the desir-
ability and moral écceptability of family planning services.
But when the resulting program recches the local community,
‘resistance may arise from several quarters. Local reli-
'gious leaders, who were trained years hefore and are either
;ynot,informed about or do not believe in current thought
gboﬁt family planning, may attack the cntire endeavor as
‘immoral. Midwives, who have been ignured or ostracized
by the <. ficial health program, wmay sow rumors about the
detrimental effects of contraceptives on the health of the
mother and her childrzn. Sensitive to the currents of
opinion of.. the;cqhmunities in which theyllive, éoctors
and nurses employéd‘étilocal health clinics may de-
»emphasize familykplanning and spend their time on more
"respectable" activities, such as prenatal care and anti-
malaria campaigns. ‘Thése reactions, which have been seen
in several cQuntrieS,’underscore the need for careful at-

tention to the}séiient contexts for field trials. The
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following questions could be raised in the case of the
political environment:

l. what is the power setting at thi- level? Who

are the actors, individual and organizational, who count
most for this particular intervention? At the national
level the critical actors usually include the chief exe-
cutive, the responsible minister(s), donor agencies, and
various interest groups. At the local level the power
setting may include the village religious leader, leaders
of ethnic groups, traditional practitioners of medicine,
landlords, moneylenders, and others.

2. What is the issue context? What are the most

sensitive points of debate, discussion, or controversy in
this general area of activity? How will this field trial
Play into this set of issues? What issues can help to
energize the program? What issues can cripple it? Key
actors in the power setting will often make strenuous ef-
forts to link the program intervention with sensitive or
controverted questions if they wish to kill it, or to
positive issues if they wish to support it. And once again
the issue context may be quite different at different
levels of government. With population prograﬁs in the
capital city the critical questions may be Church-State
relations, ethnic group balances or, among university stu-
dents, American imperialism; in the villages they may be

rumors about cancer caused by IUD's or other guestions
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related to anxieties about health and illness.

3. What are the key conditions affecting implementa-

tion? Beyond actors and issues the political environment
'also includes certain conditions which bear upon the pros-
pects for implementing a set of field crials. Among these
are uncertainty, such as that produced by a rapid succes-
sion of military governments, and threat, such as that
arising from an impending war. Both of these conditions
may make the testing of a controversial innovation untimely,
if only because the officials involved will be less willing
than usual to associate themselves with any risky endeavor.
Information about political contexts can be used to
design field trials which capitalize upon the supporting
and avoid the debilitating forces in the environment. The
aim, however, should not be to use contextual information
to slip in innovations which are offensive, but to design
interventions which genuinely respond to local needs and
interests. Clever manipulation may succeed in the short
run, but it will almost invariably boomerang as leaders
and tl.e people themselves discover that they have been

misled.

The Dynamics of Implementation

There is now a stimulating, if fragmentary, litera-

ture un the dynamics of impiementing development programs.3
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Studies in several countries, including the United States,
have brought out hypotheses and conclusions such as the
following:

1. Too much planning can hinder implementation. An

excessive attention to technical detail in the planning
stage can undercut che political, motivational, and other
conditions necessary for effective implementation. lOne
reason is simply delay. Several studies, most notably
that of Pressman and Wildavsky on a poverty program in
Oakland, California, suggest that the forces working in
favor of implementation will decay with the passage of
time. A two year gap between project initiation and ap-
proval, for example, may be accompanied by a change in
political leadership or a rotation of those officials who
were the program's strongest backers. Lengthy reviews,
moreover, often mean that a program is modified to conform
to the bureaucratic routines and current predilections of
the funding agency. The changes made in this process,
while facilitating final approval, may not only cause de-
lay but create an organizational apparatus or management
system that is not conducive to implementation.

2. Too many clearance points can bring implementation

to a halt. One of the greatest obstacles to program execu-
tion is an implementation path with several dozen gates
and toll houses. As a crude generalization we might say

that the more numerous the clearances, concurrences,
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approvals, or nods of agreement required in a program, the
smaller its chances of success. First of all, more actors
mean more demands for communication and thus greater chances
for delay. Second, the complexities of communication may

be aggravated by differences in perspective and divergen-
cies in goals among the actors involved. For example, to
introduce a technological innovation into an integrated
rural development program the sponsors will often need the
apprdval, and perhaps the active cooperation, of the min-
istries of agriculture, health, public works, education,

and sometimes planning. If the relationships among these
agencies are less than ideal, any request, however benign
in intent, can be used to settle scores, establish juris-.
diction, or flex bureaucratic muscles. Unfortunately,

while some of these clearance points can be clearly identi-
fied at the planning stage, others will arise as a result
of the implementation process itself, and thus cannot be .
predicted. As a practical matter, designers of field

trials can ask what the implementation path is likely to

be, who will have to be consulted, and what the implica-
tions will be for both the timing and the ultimate success
of the piranned intervention. But to be useful such cal- -
culations will have to depart from the officially determined
routes for travel to the often uncharted paths of informal |

power.
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3. Implementation requires "fixing" at many points.

Eugene Bardach concludes his book The Implementation Game

with a chapter titled "Fixing the Game."u While many will
find the language of games inappropriate to such serious
undertakings as eliminating hunger, the book dces make a
very important point, and one that is reinforced by other
studies. This is that implementation requires the same
kind of political and bargaining skills éeen in formulat-
ing a complex policy, and often more. With many programs,
opponents ard critics are willing to see a formal policy
approved because they know they will have another crack
at it later, when their particular skills may be more ef-
ficacious. Bardach argues that successful implementation
requires a process whereby political; organization, nd
other resources can be brought to bear to (1) keep a pro-
gram moving on its inicnded track if the course proves
right; and (2) work out a change in couise if subsequent
developments show that a shift is needed to accomplish the
original objectives.

This message is of the utmost importance for the pro-
jected work of ISTC, for one of the great problems with
testing technological innovations is that of fade-out.
Stanley Eeginbotham's study of agricultural technology
provides a beautiful illustration of this problem. It
shows ‘“he complex interplay of technology, culture, and

. . . . 5
bureaucracy in shaping local responses to innovation.
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Three years after his initial observations he found that
the seeming success of the new varieties of seed had dis-
'dipated.

In Marusoor, I found that disillusionment

had become widespread. In the wake of

numerous problems with new varieties, many

farmers had gone back to planting the seeds

that they had been using before ADT-27 made

its spectacular appearance. They had become

involved in a pattern of ecolooical change

that they did not understand or know how to

manage. Unable to get trustworthy technical

advice, it was perhaps inevitable that they

would turn back to agricultural gatterns that

were more familiar and reliable.
One of the main reasons for this failure, and the central
theme of the book, was the control system laid on the
field workers and agricultural extension officers by the
central bureaucracy. Themselves under pressure to show
results to their own superiors, senior administrators uni-
laterally established quantitetive targets for their sub-
ordinates in the fieid and a :reporting system emphasizing
numerical attainment. In the resulting ethos of "prepro-
grammed compliance" the subordinates lost not only self-
esteem but the intrinsic motivation to carry out the sub-
stantive goals of the program. Consequently ". . .they
were increasingly inclined to work at the lowest level of
output and effectiveness that could be maintained without

antagonizing their 'superiors."7 The net effect was the

near-total destruction of the backstopping arrangements
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necessary to help the farmers testing ADT-27. Heginbotham's
research should be required reading for those organizing
field triais of new technologies.

Much more could be said about the dynamics of imple-

mentation, but I will conclude with a simple recommendation:

ISTC should commission a thorough review of all

existing literature on program implementation,

with particular emphasis on programs in the

developing countries and those concerned with

technological innovations.

More generally, ISTC should treat the matter of implementa-

tion as a question for scientific study rather than just

a matter of organizational expedience. In the vast major-
ity of developmert programs conducted thus far the imple~
mentation process was never subjected to careful analysis,
partly because the conceptual and analytic tools for such
work are not well-develrped, but mainly because the subject
was considered irrelevant. After all, if implementation

is just a matter of executing, in semi-mechanical fashion,
the directions and directives established in the original
policy, there is little to study. My argument, which is
now amply supported by the growing literature in the field,
is that the process of implementation should be analyzed
just as carefully as the technical dimensions of the

innovatio.is being tested. From what we can see at this
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juncture, in fields ranging from agriculture to health
and family planning, the dynamics of implementation will
be every bit as important to the work of ISTC and its col-

laborators as sci2nce and technology more narrowly defined.

Evaluation

If I had to select just one area tor particular at-
tention by ISTC, it would be sysﬁematic evaluation of all
aspects of the institute's work, from its own internal
organization to the impact of the innovations which it
helps to test. If this new organization is to break out
of the bureaucratic (and sometimes mental) straightjackets
that have bedeviled the U. &. aid program, its management
will have to adopt a relentlessly open attitude toward
evaluation. But to do that ISTC will have to overcome
Lwo obstacles that have hindered evaluation in AID.

The first is the reluctance to conduct honest eval-
uations. While all AID projects are theoretically required
to be evaluated, and the organization has a unit devoted
to this purpose, few would deny that the quality of the
evaluations done is often very low. The overriding reason,
mentioned frequently by AID officials, is an organizational
culture in which negative comments on a program are inter-
preted as a "failure" for its sponsors. The result in all
too many cases is the selection of evaluators who are

known to be favorable, or at least not negative, toward
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the program, and reports whose dominant feature is bland-
ness. There have been exceptions, but these have been few,
and the entire subject of evaluation is widely regarded as
a sham in AID. ISTC will have to face the same question,
and a test of its mettle will be the extent "o which it
can create a different culture. There are several pos-
sibilities for breaking out of the blandness trap:

1. The senior leadership of ISTC can insist, in
word and deed, that it wants absolutely honest evaluations,
and create a culture in which these can be encouraged.

The director, for instance, can make it known that he or
she will personally read selected evaluations, and will
be highly critical of those which appear to be "fudged."
More basically, ISTC should work toward an internal cul-
ture which goes beyond the simple "success -- failure"
dichotomy to an atmosphere in which learning from mis-
takes is considered a success. If the organization wishes
to encourage experimentation, and wants to learn its full
lessons, the senior leaders will have to create specific
incentives for honesty and disincentives for less-than-
honest evaluations.

2. ISTC could rely on outside institutions respected
for their independence of judgment, and provide them with
long-term contracts, such as five years. A major draw-
back in the evaluation system used by AID is that it makes

extensive use of the freelance consultants or small
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organizations whose livelihood depends heavily on evalua-
tion contracts. The contracts, moreover, are for a
specific evaluation rather than for a long-term set of
services. As a result the evaluators and their organiza-
tions are under considereble pressure to come up with
positive results, and there is little incentive, aside
from personal integrity, for candor. Not all contractors,
of course, succumb to the pressures for positive results,
but not many produce a hard-hitting evalvation when it is
in order. To break out of this cycle ISTC might enter
into five-year evaluation contracts with a few institutions
that are in a position to 2xercise independent judgment.

3. ISTC could introduce a system in which all major
evaluations are reviewed by an independent committee
charged specifically with judging its objectivity, the
quality of the information used, and other technical fea-
tures. Even the knowledge “hat such a review might be
carried out, and that the evaluators themselves might be
criticized for bias or careless work, may be a powerful
incentive for honesty and quality.

A second problem, and one which ISTC must address in
its work, is the lack of a well-developed methodology for
evaluating development programs. Nothing will be more
essential to effective management judgments about future
directions than sound and comprehensive information about

the processes and impacts of technological innovation.
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At present there is a burgeoning field of program evalua-
tion, complete with its own handbook and journal, but its
central focus has been on U. S. programs. Moreover it

is limited by an excessive emphasis on quantitative meas-
urement and on conditions of design, such as randomization,
which are ¢ fficult to meet in the typical development pro-
gram. To date it has not made effective use of the tools
of anthropology, which are indispensable for analyzing

the contextual and process dimensions of development pro-
grams. At this time there is some movement in American
universities toward integrating quantitative and quali-
tative methods in the evaluation of development programs,

bnt progress has been slight. My recommendation is that

ISTC should sponsor basic conceptual and

methodological work aimed at developing

apprcpriate strategies for evaluating the

processes, contents, and outcomes of

development programs involving scientific

and technological innovations.

Specifically, the crganization should stimulate work which
attempts to merge in appropriate ways (1) the basic logic
and relevant features of current work on program implemen-
tation; (2) strategies for the collection and analysis

of quantitative data on development programs, including

those used by economists; and (3) the qualitative methods
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used by social anthropologists and others, including par-
ticipant observation. During its first five years ISTC
should be able to stimulate some creative thinking along
these lines and incorporate the first fruits into its own

effoirts.

A NOTE ON ETHICS

The areas in which ISTC intends to work raise a host
of ethical issues, many of which have received careful
and extensive attention on the domestic scene. Recent
years have seen an upsurge of interest in the ethical
questions posed by science and technology, with the new
sub-discipline of bioethics emerging in response to these
concerns. Among +the specific ethical issues raised by the
proposed work of ISTC are: (a) the protection of human
subjects in the testing of scientific and technulogical
innovations, such as experimental contraceptives, tuber-
culosis vaccines, and other health technologies; (b) the
ethics of social intervention, including the problems
arising from differential impacts on social classes or
minority and ethnic groups; (c) problems arising from the
use of control groups where the net effect is to deny some
segment of society a vital service, such as improved health
or nutrition; and (d) the issue of informed consent, par-
ticularly in the case of individuals or groups lacking the

general education and specific scientific knowledge to
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understand the implications of a field trial.®

Many of these’ questions hove been dealt with in some
depth as they. apply to science and technology in the
United Sgatgs;;but work dealing with the unique features
of testingfin the developing countries has been limited.
ISTC*Shdﬁld, and perhaps under euxisting federal requla-
tidﬂébéégg; develop ethical guidelines covering its own
wdﬁk%ﬁbéffiéﬁlarly‘as it involves the testing of human
subjec;s:ggltaCOuldfreceive'valuable,aSSistance'in,this/

'effbtﬁﬁffﬁhﬁth@ﬁléadinQ]orqaniZationsfspecializing in.bio=- - -
ethics. particuiarlv the Hastinas Center of Hastings-on-
Hudson; ‘New York, and:the Kennedy Institute of Bioethics
at ‘Georgetown: University. . Early consultation with these
or similar. groups,:-as well. as. federal:officials;charged:’
with'monitoring human subjects requlations, may. save, ¢ostly
delays-and embarassment later. I would: specifically recoii-

ménd that

As a first order .of business ISTC should estab-

ff§h af£éskﬂforcéZEO‘address the key ethical"7

questions raised by the testirg of scientific

and technological innovations in the developinc

. countries.

Onespecific.and tangled iine which will have to be heégo-:

tiated With the Department!of Health, Education, and
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Welfare is the extent to which ISTC itself and the institu-
tions with which it collaborates are to be bound by the
exiSting federél regulations on the protection of human
sﬁbﬁédfg} Whi;e.some may faVorpskirting this issue because
bf;its?compregigy,_ISTC as'a;fgdérél agency wpuld be ill-
advised to let the 'matter drift. .Suffice it to say that
#hére;are&fedéréiLofficiéiéﬁ%hﬁ”ﬁillwﬁfing~thé mat£éf5ﬁO;
ﬁhepiﬁstitute{sgaﬁtéhfidhﬁéﬁoﬁéiﬁQt@i&ﬁé;;iénd¢thatfnégléCt
6fathi5fQHEStidnfcouldpbewverygqa@ggggggtogthefinstitute'5”

image’ of ‘professional résponsibilitv.



CONCLUSIONS

.This paper raises a variety of issues concerning the
organization and management of ISTC. My hope in presenting
this larger view, rather than concentrating on any single
issue, is to show the vital connections between management
decisions made at one level and the possibility for action
at others,‘ It is clear, for example, that initial decisions
about;personnethlll;affect the caliber of staff drawn to
the,institute:~this; in turn, will influence ISTC's image
in the relevant sc1ent1f1c communltles as well as the pos-
81b111t1es for collaboratlon in the developlng countries.
Slmllarly, relatlonshlps between the ISTC headquarters and
1ts field- offlces w1ll have an effect on the interactions
between?ﬁleld offlces and local collaborators which w1ll
for‘thelrtbart, have a bearlnq on'the mialitv of nrnnnn+e:'

undertaken in the developing countries. ' I have thus tried.

to show that the ultlmate success of ISTC w1ll depend not

only on sound sc1ence and technology, 'but on:.carefulat-:
tenthn to internal organization, totheirelationships with

col'l’ab’or'atofs' in the.developing countries; to the total con<'

text ot fleld trlals, and to the ethlcal 1ssues at stake 1n

1ts work..s
. TWo issues which merit special attentionin.ISTC'e
first years are the related phenomena of implementation angd:

evaluation. While' careful consideration'should obviously;
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be given to the design of field tests for new technologies,
JSTC should avoid the common tendency to assume that imple-
;mentation‘will somehow take care of itself. The entire
question of how and when planned projects are actually
carfiéd}outfshquldnbelsubjected to the most careful scien-
tific analysis. The issue of éyaluation is closely related
to implementation,; for a critidéiipbiht’in determining what
effects were: or were not produced in a éiven trial is the

dynamics of execution. One of the greatest management

zéﬁéiiengés’fot*iS?C}ithO?designfd}set of evaluation system
'thgt will éll¢W»the»ihtefnati6h51§S¢ientific community to
'understand in”fulljdetail%hdﬁﬁéndQWhy[scientific knowledge
and teéhndldgiéaI,ihhdﬁétiéhéfdid@ﬁdt;did not) affect key

“areas of development.’

FOOTNOTES

1. ‘Plarnning’Office, Institute:for 'Technological’Coopera-
“tion, "Summary Report," March'1;°1979."
. These and related points are devéloped more fully‘in’

D. Warwick; "Integrating Flanning and Implementation:

A Transactional ‘Approach." . 'Center:for ‘Studies- of
Education':and Development, Harvard, Graduate School of
EBducation,:1978:. " The intellectual perspectives guiding
-this:discussion are laid out more fully in D. Warwick,

in collaboration with M. Meade and T. Reed, A Theory
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Abstract

Technological change shculd serve the objectives of development
and public policies are the principal means of attaining this
compatibility at community, national and global levels. Policy
studies should have the objective of improving the quality and
effectiveness of such policy decisions by advancing knowledge and
understanding of (1) the hierarchy of relevant decision and control
centers, (2) the variables which affect behavior in different
settings, (3) the benefits, costs and risks associated with different
policy options, and (4) the means of communicating new knowladge to
the public and those in positions of social responsibility.

Because decisions and policies on technological change and
development are taken at many levels with different objectives and
complex interactions, the general thrust of these substantive
decisions cannot be comprehensively evaluated by considering each in
isolation. The specification of the present management system for
promulgating technological change at global, national and local
levels, and the evaluation of its potential and its weaknesses shouid
be the subject of early policy study. Indeed, the major long run
objective of policy studies could be conceived in terms of improving
this global management system by identifying better means of
coordination and by considering and evaluating allocations of
responsibilities and powers of implementation among mar.agement
centers.

Among the forces that shape technological change are those that
determine the supply of technology and its availability through
transfer and modification to those settings in which it can be
effectively employed. Understanding the global configuration of those
forces and the variables to which they respond is essential to the
definition of policies (at all levels) which may modify technological
change in ways perceived to be beneficial. Policy studies directed to
this task will inevitably confront the problem of reconciling
different perceptions of beneficial change.

Some studies of appropriate technology proceed as though the
settings which must absorb the techologies are themselves fixed. Yet
if technological change is introduced successfully, the settings as
well as the welfare of their inhabitants will certainly undergo
change. Policy studies are needed not only to promote more
appropriate technology but also to engender more appropriate settings
for its absorption.

Social considerations may be introduced through the imposition of
government regulations and standards which constrain decisions that
are otherwise private in character. The establishment of standards,
and means of implementing and monitoring them, is clearly a policy
matter in need of continuing study.
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Decisions affecting technological change taken at any management
center may affect, favorably or unfavorably, constituencies other than
the one served directly by the center. The problem is to identify
these external effects, to internalize them insofar as possible so
that each center takes fuller account of external effects in making
decisions, and to innibit unfavorable effects when all else fails.

The objective is to induce socially responsible behavior at all
decision centers. Means for achieving this end are an important focus
for policy studies.
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Policy Issues in the Promotion of

Appropriate Technological Change

This paper addresses the following questions posed by the
National Academy of Public Administrators on behalf of the planning
group for the Institute for Scientific and Technological Cooperation:

What should be the nature of policy studies undertaken

by the Institute for Scientific and Technological Coopera-

tion? What major policy issues affect the selection, deve-

lopment and adaptation of technologies?

Technological change is an essential part of the development
~ process, but the nature of technological change as well as its
effectiveness in promoting development depends on the confluence of a
wide array of private decisions and public policies. Neither the
conception of technologies, the manner of their employment, nor their
effect on develcpment is independent of the development process
itself, for it is that process which defines the opportunities,
incentives and constraints governing the course of technological
change. Similarly, the nature of development is conditioned by the
technological options available for choice. This mutual
interdependence is now widely recognized though not yet well

understood. Policy studies are needed to improve that understanding
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and to inform private and public decision-makers not only of the
policy opfions open to them but also of the probable costs and

benefits associated with each.
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The Interdependence of

Policies and Technologies

The present awareness of the mutual sensitivity of technological
change and development seems to have grown in tandem with four not
unrelated experiences. First, the public role in generating
technological change has been expanding over time. Until fifty years
ago technological research and the choice of technologies were
overwhelmingly private affairs, accompanied, however, by a shift from
individual invention to organized corporate research. The role of
governments was largely to protect private rights and incentives
through such devices as patents and copyrights, to establish safety
standards, and to regulate working conditions. Since then, public
research and development efforts have expanded considerably, most
obviously through the maturation of socialist economies and the large
financial requirements of nuclear and space research. Even more
recently, due in part to experiences outlined below, public efforts
have been directed increasingly to the other end of the technological
spectrum, to the development and modification of small scale
technologies needed to improve the productivity of the poor. The
rapid’increase in public research on these problems reflects an
apparent recognition that existing incentive systems have failed to
direct private, especially corporate, research and development

energies toward these technological needs with the force that
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effective social and economic development requires.

Second, the conception of technological control and regulation
has expanded well beyond the definition of safety standards and
| working conditions at the factory Tevel to include global concerns
with pollution, environmental quality, the use of natural resources,
and ecologically sound Tife styles. Hence, the very nature of
optimal, and even acceptable, technological change is in-the process
of transformation. ’There is a growing awareness of (1) the mixed
effects of techno]ogical change on development and welfare and (2) the
strong influence exercised by the expenditure patterns of families,
communities{ and governments on the direction, compositfon and magnitude
of technological rés‘ear’ch'. Means are souaht for shaping technological
change ‘in’beneficial- wavs and for .apportioning the costs of reform1ng
and prevent1ng env1ronmenta1 decay., Even the: complex cha]lenqe of
shar1ng those costs and benef1ts that 'are“international- 1n scope - air
and water _pollution, -the protection of wildlife. m1qratory patterns, ‘and
‘the regu]at1on of the seas,- 1s ‘being’ addressed.

Th1rd the naive be11ef that technolog1es could be eas11y and
effect1vely transplanted into. settings foreign to those in wh1ch they
were deve]oped,has‘w1thered,w1th the experiences gained during the
fifties and:sixtiés;»lTéChn01OQies require complementary resources, not
the 1easthof which is.a'tecinoloaically acclimated and trained populace,
and often.elaborate supporting systems such as those for repair, o
maintenance, marketing and storagee fIndeed, it is now recognized that
similar absorption problems exist for the transfer of soft technologies,
such as management, education, health and extension systems. Any system

based on specialization, for example, requires not only appropriate
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skills but also a willingness to delegate and assume responsibilities,
confidence in the consistent performance of others, and effective means
of communication. In turn, the extent to which such prerequisites
exist in any social setting may be culturally biased. The awareness

of relationships of these kinds has emerged from many shattering
experiences of the last several decades. The need for mutual
adjustments between technologies and the settings in which they will be
deployed is now apparent and the search for policies which will

promote appropriate adjustments is beginning.

Fourth, experience has shown that the effects of new techno]ogtes
on development may differ widely even among settings that cou]g
technically assimilate the techno]ogies without the absorption
'probtems noted above. The 1ntroduct1on of high. y1e1d1ng varieties:
assoc1ated with the “Green Revo]ut1on" has in some settings improved:
equ1ty and wel fare wh11e in. ‘others it has served to increase
-1nequa]1ty. The nature of 1and tenure systems and po]1c1es uﬂt'
respect to productibnfandfmarketing:incentivesrmay overwhe1m'the
intrinsic pdtentiaT;cfuthe technologies introduced. This expertenCe;;
]tke the others, hasfdemonstrated that technological change cannot‘bei
evaluated in iso]atidn but must be assessed in reference to the
cu]tura], social, political and economic setting in which it is:
introduced;

A principal outcome of these experienceS‘haStbeen the conceptﬁcf
appropriate technology. Coined 1n1t1a11y for deve]op1ng country
situations, the genuine concern it encapsu]ates was not 1nfrequent1y
misinterpreted in two extreme ways-- (1) that 1nfer1or or second handll

technology was to be foisted on the deve]op1ng countr1es and (2) that
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the elimination cf transfer problems would require self reliance in
the development of technologies suitable for developing countries.
These extreme views seem to be dissipating as the concept has assumed
a more universal definition and applicability. A technology should be
appropriate to its setting and in its effects.

The earlier mistake was in ¢ssuming that the universality of
scientific principles extended to their technological applications and
indeed.to>£hé specific technological chaices that had "proven"
themse1ves in qdvanced country situations. It is now recognized that
most of those applications and choices were those appropriate to the
life styles and resource endowments of the advanced countries in which
they Qéré mdde,fbut not necessarily appropriate elsewhere. Moreover,
while ‘those’ applications and choices were apprdpriate as ex ante
formUIatiéns;TeXperiences with them have raised serious questions
about'théiffappropriateness ex post, and about the appropriateness of
the’jife Styies they haQe served. e search for appropriate
teéhnology is today a substantial problem for the advanced countries
as well as deVelobing nations.

| fokrecognize the bias in these technologies is not, however, to
di;pel it. Indeed, the magnitude, composition and location of
effective demand for goods and services are major factors determining
the magnitude, composition and location of technological research. It
is reasonable to expect that the force of effective demand, and the
_ financing associated with it, exercises an influence also on the
direction of‘scientific research; in that case the direction of
scientific advancement may also be biased.

_Technology, wherever it is applied, should be appropriate to its
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setting. That setting encompasses pclitical, economic, social and
‘cultural factors. Describing specific settings and inferring from
‘those descriptions desirable characteristics of needed technologies,
hard and soft, is no small task. Technology must also be appropriate
in its effects on growth, employment, conditions of work, distribution
of incomes, resource use, and environment. Estimating the costs and
benefits of technological change in these several dimensions is a
difficult prob]em.

. The essential point is that "appropriate" is not a technical

‘description of technology at all but rather connotes an optimal

development decision in which technology is one of several variables
| considered. Hence, éppropriate technology cannot be described as
large'or small scale, labor or capital intensive, automated or
cdstomized because such descriptions are descriptions of technology

without reference to settings and effects. Viewed as optimal

" development decisions, the invention, modification and selection of

appropriate technologies requires the application of advanced
,know]édge from both the natural and social sciences. The technolo-
g1ca1 outcon‘o may be a simple tool or form of organization, but it
_w111 not be an inferior technology.

In‘th1s context what is the ro]e of public policies in promoting'
appropr1ate technological change? Such po11c1es norma]]y manipu]ate
'var1ab1es which affect or cond1t1on behav1or and may proh1b1t or
requ1re specific k1nds of behav1or. With respect to appropriate
technology, public policies may (1) stimulate the development,
transfer and modification of technologies to meet social and economic

needs, (2) improve the absorptive capacity of settings, (3) influence
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the choice of technologies by private and public decision makers, and
(4) modify the development effects of the tecknolog’ s adopted.
Technological change should serve the objectives of development and
public policies are the principal means of attaining this
compatibiiity at community, national and global Tevels. Policy
studies should have the objective of improving the quality and
effectiveness of such policy decisions by advancing knowledge and
understanding of (1) the hierarchy of relevant decision and control
centers, (2) the variables which affect behavior in different
sett1ngs, (3) the benef1ts, costs and risks associated with different
pol1ay opt1ons, and (4) the means of communicating new knowledge to

the publjcgandithose'ln positions of social responsibility.

vThefManaQEEentfdf;Techno]ogica] Change

In‘aﬁVéry;reaI“SénéeﬂanOCus3on policy studies iS'itsel .a study
of technology--a study of the global management system for promot1ng
appropr1ate technolog1ca1 change. Because decisions and pol1c1es on
technolog1ca1 change and development are taken at many levels with
different objectives and complex interactions, the general thrust of
these substantive decisions cannot be comprehensively evaluated by
considering each in isolation. :Ihe specification of the present
managementlsystémé@t,g]phal,,natidnai'and'local levels and the
eva]uatibn'of}jtggpgtentjal.and»itslweaknesses:should.be subjects of
eaf1YhPQIiQx;StQQy{gﬁIndeed;{the'maj0r long>run'bbjeCtive of policy

studies. could ‘be conceived in: terms of improving this global
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management system by identifyiig better means of coordination and by
considering and evaluating allocations of responsibilities and powers
of implementation among management centers.

In order to illustrate the information required to specify a
management system for technological change in this global sense,
consider the following general sketch. Decisions relevant to
development and technological change are made at all Tevels from the
individual and fémi]y (choosing technologies for household, farm and
small business needs) to global forums, public and prfvate, at which
many development-relevant decisions are reached.‘ The decisions taken
at these management centers will serve different constituencies, seek
different objectives, and be based on different sets of information.
Hence, the effectiveness of management and of its decisions will be
judged against different criteria at each center.

In general terms, effective management at any center will require
in simple or complex forms the following functions or characteristics
(reflecting in their very formulation, no doubt, a western bias):

1. A knowledge or an informed perception of

a. the constituency being served,

b. the objectives, benefits or values being sought,

c. the parameters or constraints which limit or restrict
choice, and

d. the variables subject to policy manipulation by the
center.

2. The identification of deVe]opment (technological)

| problems and policy needs--both present and prospective.

3. The assembly of social and technical information and the
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focusing of analysis and research on those problems and
policy needs.

4. The definition of options, and analyses of the costs and

benefits of each.

5. Forums for discussion--opportunities

engineers, analysts, decision-makers and managers together,
to enable groups with different interests and perceptions
to exchange views and to seek accord between private and
social perceptions of net benefits.

6. An authority for decision,

7. Powers to implement.

8. A means of monitoring, review and evaluation.

9. Procedures for revision.

The decisions on technology and development taken at any center
are not independent of decisions taken at others. The nature of these
interdependencies and the characteristics of actual and optimal
allocations of authority and responsibilities among centers deserves
serious policy study. A few hypotheses can be advanced which may
indicate the nature of such studies:

1. HNo Tocus of management can exercise effective control

over system variables lying outside its author1ty.
(Responsibilities may often be allocated to the wrong
centers. )

2. What are constraints to some centers, such as prices,

Interest rates, market onportunities, and the availability
of inputs, may be decision variables to other centers; they

are system variables but not necessarily centar variables.
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3.

.4?

Similarly, decisions bringing benefits to a constituency
served by one center may also have favorable and/or adverse
effects on constituencies--other peer groups or future
generations--not subject to that center's jurisdiction.
Hence, higher or other authority may require powers to
modify such decisions and arbitrate disputes.

Families, conmunities and nations are not equals in the
global setting. Their incomes, resources, life styles,
cultural backgrounds, environmental settings and decision
variables vary widely. A small nation may have to seek
regional agreements with other nations, i.e., establish

a new and more centralized management center (modify the
setting), in order to absorb technologies requiring large
markets.

Power tends to gravitate to those management centers already
having substantial control. Hence, within nations decisions
tend to centralize while global matters tend to be decentra-
lized to nations for decisions. An optimal, or even a more
effective, global management system may require allocations
of authority and responsibility different from those which
currently exist.

Constituencies need not be geographically defined though

of course many of the more important ones are. Muiti-
national corporations, unions, cartels and commodity
organizations, for example, often cut across geographic
designations and relate mainly to selected strata at

ccmmunity, national and global Tevels.
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7. Similarly, many decisions may be differential in effect,
forcing difficult choices. Medical technologies may be
chosen which benefit the young or the old, educational
technologies may favor school leavers or prepare others
for more advanced education, and agricultural technologies
may benefit large or simall farmers. Preferences are implicit
in any of these choices.

The purpose of any global system analysis is to disclose the
critical decision centers, the biases they may introduce into the
system and the variables which might modify their behavior and
effectiveness. Can improvements in the distribution and exercise of
responsibilities be introduced and implemented? Can the system be
given the adaptability needed to meet future challenges more
effectively? Policy studies, like technological research, cannot be
conducted in isolation from the decision-making and implementation

apparatus through which recommendations must be executed.

The Availability of Technology

Among the forces that shape technological change are those that
determine the supply of technology and its availability through
transfer and modification to those settings in which it can be
effectively employed. Understanding the global configuration of those
forces and the variables to which they respond is essential to the
definition of policies (at all levels) which mav modify technological
change in ways perceived to be benefical. Policy studies directed to
this task will inevitably confront the problems of reconciling

different perceptions of beneficical change and of clarifying the
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various value systems frem which the perceptions stem.

The supply of technology is determined mainly by research and
development, while the degree to which technology is available to
those who might need it depends upon their access to the technology
and their ability to absorb it. Concern has frequently been expressed
about the present geographic distribution of research and development
expenditures and about the technclogical needs presently addressed by
research in each setting. Policy-oriented studies on research and
development should include:

1. A comprehensive description of the present distribution of
technological research and development by location amd by
needs addressed, including responsible decision centers,
their objectives, their financial, legal and other
constraints, and the variables to which they respond,

2. A description of at least the criteria needed to define
optimal distributions of research and development efforts,
and

3. An identification of a configuration of policies encompassing
the most important private and public decision centers which
will move the present research and development system toward
a more optimal one.

If it is accepted that the henefits of technology should reach
the masses of the poor throughout the world, then research and
development should address the problems of the poor and the
technological changes which would improve their conditions, opportu-
nities and absorptive capacities. In contrast, the present global R&D

system responds mainly to the present distribution of incomes, not to
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the present distribution of population. Many would argue, that the
system tends on that account to strengthen and perpetuate existing
inequalities in income distribution.

Indeed, the bias would appear to be even larger than that
suggested by income distribution. It seems to be magnified through a
kind of balloon effect that is not yet well understood. The OECD
(1978, p. 41 has reported that Gross National Product in the advanced
countries (excluding centrally planned economics) was $4,150 billion
in 1976 while GNP in deva2loping countries (excluding China) was $1,170
billion, an AC/DC ratio of approximately 3.5:1. Production in the
advanced countries is, however, much more capital intensive on the
average than it is in the developing countries, not only because each
industry is more capital intensive but also because the industrial mix
is biased toward capital intensive industries. Hence, the AC/DC ratio
for the value of capital employed in production may be of the order of
10-15:1, Yet, if the commonly quoted statistic that only 2.5 percent
of the world's expenditure on R&D takes place in developing countries
is correct, the AC/DC ratio for R&D expenditure is 39:1., 1/ Tnese
ratios would suggest that as a percentage of GNP, R&D expenditures in
advanced countries are on the average eleven times (39/3.5) greater
than 1in deve]op1ng nations._2/ Moreover, total innovation costs,
including R&D, engineering design, tooling and manufacturing and
marketing startup costs, are probably even more heavily weighted
toward advanced countries than R&D expenditures alone, say, 60:1.
Hence, expenditures on innovation are not simply weighted by 1incomes
(4:1) but are biased toward incomes by perhaps 17 times the weight

Justified by incumes alone. Ciearly, improvements on the rough
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estimates of bias offered here are possible and deserve study if
efforts to reduce the bias are to be effectively evaluated.

The inflated bias toward incomes is even more pronounced if
population distribution is taken as a standard of comparison. When
the GNPs of the advanced and developing country groups in the OECD
study are weighted by population, the per capita incomes disclosed are
$6,300 and $550 respectively, an AC/DC ratio of 11.5:1, or 3.2 times
the AC/DC ratio for GNPs themselves. Hence, on a per capita basis R&D
expenditures are biased against an equal allocation per person by
125:1 and total expenditures on innovation by perhaps 190:1. Finally
the bias against the poor may be even greater if research in the
developing countries is biased in favor of the needs of those in
higher income groups, as for example, the nrogressive farser on
irrigated land.

Even if account could be taken of the (small) portion of R&D
effort in advanced countries that is directed toward developing
country needs (which may be offset by R&D in developing countries
undertaken for the benefit of advanced Eountry sponsors), the bias
toward high incomes is substantial; the technological needs of
developing countries are the subject of relatively little research.

It is equally clear that the objectives of distributing R&D according
to population is not in the forseeable future a feasible one; it is
2150 questionable whether such an objective is optimal. Indeed,
achieving on AC/DC distribution of R&D which reflects relative capital
endovments, say 15:1 would be a major achievement requiring
substantial changes in policies affecting the distribution of R&D

spending and probably the division of spending authority between
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public and private sources.

Wherever research and development is located, the problem of
defining an optimal allocation of effort among competing needs must be
addressed. Ex post judgments suggest that in advanced countries too
much effort has gone into production technologies and too little into
technologies for preventing their negative effects, such as pollution,
other forms of environmental decay, and the profligate use of natural
resources. In the developing countries, on the other hand, too much
atfentjon'may have been given to the direct transfer of advanced
country technologies and too little to the local development of
Tocally appropriate technologies for industry, agriculture, health,
education, soil conservdtion, the preseryation of water supplies,'addj
reforgétdtjpn, dMany,of_the negative effédfsuof technology were not;
anticipated.” As a kesdlf, incentive systéhs,for allocating privaté
sector R&D efforts were badly des1gned when judged ex post. Most L
st111 are and many nations have only recent]y begun to grapple hﬂthd
such problems. ”

“Studies will need to be directed.toward policy variableé]ﬁhfdhi
affect the distribution of research and development efforts afong:
needs and nations in 'ofde‘rf}f;;ppf;;qgs]:gp_.;_mpp_pyeg;;1_”nggn;wq};‘;vsys,tems;::jvrqr:;.:'
the private sector.‘_thiéifhe]putéOmeSQbfﬁEugh;stddjésténnotjﬁe;
anticipated, it can be’presumed that:they will shed:1light on’ the’
following issdeé!ihtérﬁaifa:%

”?AT e way 1n which 11fe styles and f1na1 expend1ture ;’g:'

'patterns of households, publlc'1nst1tut1ons and private .

organizations affect the location4and composition of

output and hence the allocat1on of expend tures of tech-
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2.

g

nological research and development; how such life styles

can be modified to induce improvements in the geographic

and need distributions of R& and to reduce pressures

on natural resources (e.g., by shifting life styles toward
leisure, services and conservation)

How perceptions of investment and research risk now
associated with neglected needs and geographic areas can
be modified or insured against in order to reduce the
returns now demanded and to extend the time horizon
considered by R&D managers in both public and private

sectors

" How price and tax incentive packages can be fashioned to
'iﬁdq¢égbetter international and global allocations of R&D
‘efforts; how such packages can be coordinated in their
:jmp]ehéntation so that partial applications, which might be

self defeating (as when, e.g., some nations impose

dfsihcentives on environmentally threatening technologies

inducing industrial developers to locate in other nations not
;iﬁﬁdsingfsuch;disincentives), are avoided

;ﬁGﬁ@fﬁfébest'énd exchange rate policies can be managed in
order ‘to-‘improve global patterns of investment and R&D
EXpenditures;

1;HowfR&D>resourtesgcan~bévattfacted to the development of

small scale technolbgies, many of which may be profitable hut
in confTict with fhe vested interests of those in control of
R&D resources (e.g., utilities interested in centrally

produced power and its transmission may not be interested in
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improving small scale wind, organic and solar generators that
do not require the centralized production of power and which
avoid transmission costs and losses); should more R&D
capacity be organized as an independent industry responsive
to demands from any source, public or private?

A major advantage of R&D efforts in the private sector is that
the 1ink between research and implementation is usually clear and well
defined, whereas public sector research is often more distantly
removed from potential users of research results. Nevertheless, if
R&D patterns are to be visibly and quickly improved, it is not clear
that the redefinition of private incentives, either within nations or
globally, will suffice. Public sector involvement may be Targely
financial and hence affecting the demand for research, or-
particfpatory and thus affecting directly the supply of research. The
merits of these two kinds of public sector involvement deserve study
as well as the conditions under which either will be effective.
Without substantial increase in public sector involvement, it is
un11ke1y that the Tlow ratios of R&D expend1tures to GNP in deve]op1ng :;
countr1es w11] be qu1ck1y improved. But expendltures&are“not
results.. ‘Hence, the issues: of improving the productivity.of: publie
sector research and of linking research more closely:to: potential
users must a]so be- addressed.

Rea11z1ng the fu]] soc1a1 ‘benefit of: technoloay'depends- in part
on 1ts d1sclosure and demonstrat1on ‘to potential users. Yet the
shar1ng of techno]ogy may reduce 1ncentives for further’techno]dgfcal
change. This dilemma, which patent systems are intended to surmount,

is not easily resolved. Tie market process is the dominant method by
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which technology is shared--those who want it and can afford it, buy
it. Potential users interested in initiating production or increasing
efficiency either transfer kncwledge thev already have {multinational
corpor ..ions, for example), retrieve it from public sou‘ces, pay
royalties for it, contract with suppliers for technology packages, or
hire knowledgeable people. 8ut the system ‘- ~ks imperfectly and
efforts are needed to improve the effectiveness of the market in
technology. Moreover, as the market system responds to those who have
the ability to pay, other institutions must assume the burden of
addressing less profitable social needs by providing supplementary
heans for the storage, retrieval and dispersal of technologicai
knowledge.

Finally, knowledge transferred should usually be modified to suit
its new setting. Unfortunately, national pclicies designed to attract
foreign investment and technology have often had the effect of
stimulating the infusion of inappropriate techno]ogies. Investment
aliowances for example, reward the introduction of capital-intensive
technologies in each industry (including agriculture) and favor the
déve]opment of those industries that are most capital intensive so
that the industrial mix associated with development is strongly biased
-against the creation of badly needed employment opportunities. There
‘is a need to devise more effective systems for attracting capital and
technology while at thg~same time stimulating their appropriaté‘dse

‘and §I]ocation.

Modifying Settings

Some studies of appropriate technology proceed asythOUgh the
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settings which must absorb the technologies are themselves fixed. Yet
if technological change is introducc? -uccessfully, the settings as
well as the welfare of their inhabitants will certainly undergo
change. More to the puint for this discussion, policies may be
adopted which would enhance the absorptive capacity of settings.
Policy studies are needed not only to promote more appropriate
technology but also to engender more appropriate settings for its
absorption.

It is perhaps natural to judge the appropriateness of settings in
terms of their abilities to absorb existing technologies, but the
adjustment should be seen as muiual. Indeed, where cultural
prerequisites for the effective utilization of present technologies
are absent, the principal burden of adjustment may of necessity be
technological in nature for some time to come. Cultural
characteristics, such as the inquiring mind, the attitude that destiny
can be controlled, the acquisitive motivation, faith in
specialization, the willingness to depend on others, and mechanical
aptitudes, cannot be achieved overnight. Moreover, the desirability
of these characteristics is inferred from those settings in which
existing technologies have apparently wrrked we’| and the characteris-
tics themselves may thcrefore be specific to the technologies rather
than being universally essential. If technologies can be devised
which will yield benefits in other cultural settings, present concepts
of essential cultural characteristics may be shown to be unnecessarily
1igid and culturally and technologically biased. Even in the advanced
countries, the concept of specialization which underlies much

industrial, urban, health and educational technologies is beginning to
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be questioned and the risks of social breakdowns through irresponsible
behavior and bottlenecks are being reassessed.

In any event, cultural change is a slow process about which too
little is known. Changing the attitudes of future generations
probably begins with the preschooi ¢hild and the family and social
setting in which children are reared. If policy is to be directed
toward cultural change, inore must be learned about the variabies which
affect the behavior of children. The roles of family, health,
nutrition, education, religion and the state are far from clear.
Effective policies will not be devised soon, but studies of policy
variables in specific settings could be considerably expanded. In
addition to deeprooted cultural concerns, such studies should address
factors determining choices between the quality and quantity of
children, systems of social security, and traditional methods and
content of health care and learning.

Political and administrative systems are technologies in their
own right and at the same time aspects of the setting that influence
its ability to absorb other technologies. Differential effects of new
agricultural technologies have often been traced to differences in
land tanurz, systems for delivering inputs, marketing arrangements for
outputs, and the degree of participation in the decision-making
process by small farmers. The policy of introducing rew techno]ogjes
and extension services through the progressive farmer with the
expectation that the demonstration effect wii] induce others to follow
is being questioned. How the benefits and risks of new technology
are shared between landlrrds and tenants is a matter of growing

concern, the fear being that the sharing may take the form of benefits
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to landlords, risks to tenants.

Decentralization and participation are increasingly regarded as
essential to an equitable distribution of technological benefits. But
what forms decentroslization and participation should take in different
cultural settings and what forms are feasible in different po]itical
settings are difficult to define. Is decentralization and
participation in a political sense requiréd or can most of the
benefits be obtained through administrative delegation and the
instruction that responsiveness to the needs of small farmers is an
overriding criterion for judging performance?

Some argue that decentralization of either form may only transfer
power and benefits from central to local elites having Tittle effect
on either the pace or equity of rural development. Democratization in
situations where ailegiances are domirantly vertical, as in
feudal-type settings, may be a matter of form only, not substance, and
the decentralization of administrative authority to local elites may
only serve to increase inequality at Tocal levels.

In such settings, new technologies alone may increase Tlocal
inequaiities, and policies intended to bring about gradual reform of
the settings themselves may require only minor sacrifices by local
elites while strengthening their dominance. Thi§ reading suggests
that only radical social change will make the introduction of new
technologies effectivé. Policy studies must clearly be concerned with
the forces resisting change in order to improve understanding of the
policies that can feasibly be implemented through Tegitimate channels.

Management systems, too, are a form of technology as well as a

condition of absorptive capacity. Appropriate systems for managing
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such things as extension services, repair and maintenance, rural
agricultural and industrial development, marketing boards, and
cooperatives, must absorb and give experience to local talent, use a
mix of public and private channels that is politically acceptable and
economically effective, and employ reward and incentive systems that
are compatible with the culture. Yet, in common with hard
technologies, most research on management systems has been directed to
advanced country settings. More studies should be directed to
management systems that are appropriate to the needs of developing
nations.

Extending development to the rural poor also involves policies
having a more direct effect on local settings and on their links with
the more modern sector. Policies with respect to the allocation of
government expenditures are a case in point. Judgments ex post
suggest excessive allocations to urban infrastructure, curative health
facilities, large scale urban industrial development, trunk roads, and
university level education as opposed to rural infrastructure,
preventive medicine, rural industry, rural access roads and basic
education. These judgments suggest that the criteria for determining
such allocations in the past have been faulty being based on a trickle
down theory that has failed to be justified by events. This
disclosure does not, however, supply alternative criteria for
allocating resources. Policy studies might do so.

The introduction of linkages between traditional and modern
sectors is a means of weakening the dualistic character of
development. Productive agricultural technologies introduced in

settings with no access to markets may only increase leisure and if
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the technologies favor some crops over others, their introduction may
affect nutrition adversely. Hence, linkages reguired to make new
technologies effective include not only access to repair and
maintenance skills and facilities and ccmplementary inputs such as
water, power, fertilizer, credit, advice and training--all conditions
of effective utilization on the supply side--but also access to ouput
markets (for incomes) and markets for consumer goods (as incentives).

A particularly intransigent problem is the local counterpart of
the international brain drain. How do you keep qualified people down
on the farm? First, there is as yet no clear consensus on what types
of education and training are appropriate to the solution of local
level problems. Second, those with education and training tend to
migrate to the cities. The movement seems to reflect several factors:
(1) the education and training is most appropriate to urban needs; (2)
the rewards are greater in the cities; and (3) the social amenities
and opportunities are seriously deficient in rural areas. Rural-urban
migration seems to skim out of rural areas those who are better
qualified and educated, thus increasing economic duality and class
differences. Policy studies on these issues are needed.

Perhaps most policies must be directed toward appropriate rural
education and training, the upgrading of rural social and economic
infrastructure, the dispersion of economic activities toward rural
areas, and the improvement of rural-urban linkages. This
concentration on rural settings should not, however, obscure the
possibility of improving the Tot of the poor by facilitating their
migration to settings that are inherently more productive.

Constraints on internal migration, as on international migration, tend
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to reinforce the established pattern which discriminates against the
movement of those most in need to areas that are highly developed.
More informed policies are needed on such issues at both national and
international Tevels.

The concern with settings seems naturally to become microscopic.
Yet the opportunities open to many developing countries are often
Timited by small populations and Tow per capita incomes. The size of
the market is an effective constraint limiting the uti]ization.of many
types of technology. Hence, there is also a need for more informed
policies which have the effect of centralizing certain kinds of
decisions. Customs unions, common services, common clearing
arrangements, and common markets are all means of realizing certain
kinds of economies of scale without sacrificing national identities.
That such arrangements may yield net benefits is not usually disputed
but efforts to build them often founder on formulas for dividing those
benefits among member states. Policy studies are needed to clarify
the nature and quantity of economic benefits and the political
considerations which so often prevent their realization in practice.

Common efforts to widen markets have their counterparts on the
supply side. Commodity organizations and agreements are means of
protecting supplies and stabilizing prices so that, among other
things, the risks of investment and technological innovation are
reduced. How common supply arrangements can be improved and extended
(for example, to the Storage of surplus supplies of food and other

commodities) are appropriate subjects for policy study.



Modifying Choice of Technologies

The choice of technologies can be directly modified by shifting
the Tocus of choice from one center to another, most usually from
private to public. The shift from private to public is most often
sanctioned as a means of introducing social considerations into
decisions on technology, as with space programs, large irrigation
schemes, and multi-national water control programs.

Social considerations may also be introduced through the
imposition of government regulations and standards which constrain
decisions that are otherwise private in character. Air and water
pollution standards, reforestation requirements, soil conservation
measures, mining regulations, and urban zoning are examples which
pervade both advanced and developing countries. The establishment of
standards, and means of implementing and monitoring them, is clearly a
policy matter in need of continuing study.

Private decisions on technology are also influenced by a wide
array of policies which modify the relative profitability of different
technologies. These alter directly or indirectly the relative prices
of inputs--land, capital, skilled and unskilled labor--and/or the
relative prices of outputs--necessities and luxuries, imports and
domestic production, and consumption and investment. They include
policies with respect to wages, interest rates, exchange rates, tax
rates and tax allowances. This policy area has attracted considerable
research, but given its importance even more is required, particularly
but by no means exclusively research with a focus on needs in

developing nations.
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As with technology, many policies affecting choices of technology
in developing countries have heen borrowed with little modification
from the body of experience gained in advanced countries. But many of
those policies were designed to stiumulate capital-intensive means of
production and the utilization of a highly trained and educated Tlabor
force accustomed to specialization and technology, and, in other
respects, to be labor-saving. Minimum wages, accelerated
depreciation, investment allowances, and low interest rates are

policies which have, inter alia, served these ends.

As experience has been gained with these policies in developing
nations, questions have been raised about their efficacy in these new
settings. Efforts to conceive more appropriate policies have begun.
These efforts deserve support, cooperation, and extension. A few
examples may indicate the challenges involved.

Wage differentials in developing countries are pulled askew at
the high end by demands emanating from international markets (the
brain drain phenomenon) and at the Tow end by minimum wages. Can
policies be devised which will retain professional skills in
developing nations and in their rural areas and at the same time
narrow the wide wage differentials that characterize most developing
nations? Can policies be found which protect workers from
exploitation without jeopardizing job opportunities for those in need
of employment?

Investment allowances and accelerated methods of depreciation may
attract capital from abroad but they also stimulate its use in
capital-intensive ways. Can policies be devised which will promote

employment without reducing the inflow of capital? Some studies of
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employment allowances suggest they might be both useful and feasible
but as yet no strong resource support for thei= practical application
has been forthcoming.

Low interest rates, overvalued exchange rates, and transfer
pricing mechanisms all favor the importation and use of capital-
intensive methods in developing countries. Moreover, internally, low
interest rates mean that scarce credit must be rationed in other ways
usually favoring the well-positioned and depriving many others of the
credit they could get at higher rates. How can these biases be
overcome? Are there alternative policies which will divert capital to
labor intensive methods and credit to the needy?

Programs to increase the productivity of the labor force through
training Tevies in the industries requiring the skills often serve at
the same time to discourage the employment of labor by making it too
expensive. Some countries are considering alternative methods of
financing which would place the burden of training costs on those
industries which, through capital-intensive methods, have succeeded in
avoiding labor force responsibilities; tax capital to train labor.
Studies of these kinds merit support.

The introduction of new agricultural technologies has often
encountered resistance among poor small farmers to whom failure would
mean disaster. This perception of high risk is not always misplaced.
Mono-agriculture is risky; other technologies that enhance
specialization and dependence on Tinkages with outside markets for the
purchase of inputs and the sale of outputs alsc increase risk
especially as perceived by farmers accustomed to self sufficiency.

Methods for sharing such risks may be essential if these and related
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kinds of technologies are to be widely adopted by those they are
intended to benefit. Methods of insurance and government guarantees
need to be devised, improved and extended.

Moreover, if such technologies and the specialization they often
imply become common, new forms of international insurance and risk
sharing may also have to be devised. Indeed, some form of
international risk sharing might today induce many private firms to
extend the planning horizons they now employ in developing nations and
encourage a inore rational development and allocation of natural
resources and industry at prices reflecting lower risk.

Closely related to such studies on risk sharing are studies of
the rationalization of industry in advanced countries. The problems
and costs entailed in winding down industries whose comparative
advantages have disappeared are well known but effective and equitable
policies for doing so still demand definition and implementation.

Such policies should benefit both advanced and developing countries by
improving both national and international allocations of resources.

Finally, studies on the choice of technology are needed which
disclose the extent of international consistency among all national
policy sets. National policies are not independent of each other and
many policies, corporate taxation for example, may not be effective

without international coherence.

External Effects of Technology

Much of the preceding discussion has been concerned with the
direct effects of technology on those who utilize it, i.e., with

interrelationships between technology and the constituency directly

132



served by it. The externzl effects of decisions on technology, i.e.,
effects on other constituencies, merit study partly because they are
not yet thoroughly understood or quantifiable and partly because the
global policy and management system seems to be poorly organized for
coping effectively with them.

Decisions affecting technological change taken at any management
center may affect, favorably or unfavorably, constituencies other than
the one served directly by the center. The problem is to identify
these external effects, to internalize them insofar as possible so
that each center takes fuller account of external effects in making
decisions, and to inhibit unfavorable effects when all else fails.
The objective is to induce socially responsible behavior at all
decision centers. Efforts to achieve this end may often entail
agreements among centers and, if agreements cannot be reached, appeals
to higher authority. In the global hierarchy, however, the highest
authorities, such as the U.N. and related organizations, are
notoriously weak and lacking in authority and effective sanctions.
Hence, many international issues may remain unsettled, possibly at
substantial social cost. While the resolution of some external
effects may not require intervention at the global level, most have
international dimensions of greater or lesser magnitude.

Externalities have both spatial (effects on peers) and temporal
'(effects on future generations) dimensions. Both have been the
subjects of growing public concern and professional study over the
last few decades. There has been a natural tendency in these studies
to emphasize the negative external effects of technology in both

dimensions--as examples, the pollution of air, ozone, water, soil and
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food, health hazards of food additives and nutrition losses from food
precessing, the compression of living space through population growth,
and the preemption of the opportunities of future generations through
the exhaustion or profligate use of natural resources.

As a result, increasing attention has been given to the develop-
ment of technologies which will either prevent further damage to the
environment and the quality of life or reverse the negative effects
already perceived. Studies have also been directed toward policies,
regulations and constraints which will induce the development and
adoption of environmentally sound technologies in the private sector.
It is likely, however, that more intensive and diversified study of
these policy problems will identify new policy options and improve the
policy mixes now employed in both advanced and developing countries
and at the global level as well.

Some external effects are less visible than those noted above
which affect the welfare of others in fairly direct ways. New
technologies usually have displacement effects on the opportunities
open to non-users through their impact on market conditions.
Experience with new agricultural technologies has demonstrated that
their net benefits cannot be discerned merely by observing the net
benefits accruing to users. Increases in production may reduce
output prices and impoverish those who cannot use the technologies
(because , for example, they require large quantities of water);
similar consequences for non-users may occur if increases in demands
for inputs raise the price of fertilizer or preempt water from
downstream farmers. These displacement effects on the opportunities

of others must be considered, together with the net benefits to
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consumers, input suppliers and the users of the technology, if sound
decisions on technologies and supporting policies are to be made. In
such circumstances, appropriate policies are not easy to define. And
when the effects are dispersed internationally, the problem is even
more complex and political.

Like technologies, life styles have external effects by limiting
or improving the opportunities open to others. Moreover, as
technologicai change is responsive to 1ife styles as they are
expressed through public and private expenditures in the market place,
socially responsible 1ife styles should induce the development of more
socially appropriate tecﬁno]ogies. Technologies for shaping
preferences are not widely used to advance socially responsible life
styles, although commercial organizations have developed substantial
expertise in influencing life styles for commercial purposes. Bans on
uses of drugs and food additives, rationing to limit resource use or
divert resources to public ends, and taxes on selected commodities
such as alcohol, tobacco and large cars are used to affect or limit
choice. Income transfers modify income distribution and hence the
aggregate composition of expenditures. But direct public efforts to
modify preferences are nut widely or at least openly employed. This
is a sensitive area involving policies and powers which may be
misdirected or abused. Yet life styles are critical variables
influencing technological change. No comprehensive set of policy
studies can ignore policies which might make life styles more socially
responsible.

The development of certain technologies may lag behind because

external benefits are not fully considered by the management centers
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respensible in the present hierarchy of management responsibilities
for R4D expenditures and related investments. The development of
technologies for preserving the diminishing habitat of wildlife and
cultural phenomena of ancient and traditional life styles may suffer
from this deficiency. The benefits of preserving wildlife in natural
habitats and the architecture, arts, crafts, dance forms and verbal
histories of disappearing cultures are global and temporal in nature.
It is unlikely that present levels of tourist expenditures alone
adequately reflect these benefits as they may accrue to either present
or future generations. Yet in many cases the burden of preservation
falls on nations with limited resources. Their budgets for preserva-
tion must usvally be justified by early returns from tourism, i.e.,
from the share of global and future benefits accruing directly to
them.

This same effect may account also for the relative dearth of R&D
on appropriate small scale technology for developing nations. Those
with the required R&D capability (say, a public utility) may feel that
the benefits of such technology (say, small scale solar or wind energy
units) would largely accrue to others and the benefits that would
accrue to the shareholders (of the utility) cannot alone justify the
rééearéh expenditure.

Another form of externaleffects should also be studied. If the
several efforts to modify}tﬁéflbcatibn andfCompdgjtiéﬁﬁdf'R&D”
‘expenditures in‘favorVOf thé'déVerp{hﬁ'natﬁons,éfé*SQCééSéfu], what
feedback effects on advanced countries should be anticipated?
Certainly a bilateral agency, cannot ignore the effects of its actions

on the constituency responsible for its financing.
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While policy studies of external effects should improve policy
decisions in existing management centers, they are likely to expose
even more pressing needs for improvements in (1) machinery to
arbitrate among centers and (2) the allocation of management responsi-
bilities among centers. In particular, recommendations are needed for
strengthening discussion forums, authority and powers to implement

decisions at the global level.

Conduct of Policy Studies

To be effective policy studies for appropriate technological
change should involve an international dispersion of research, a
multi-national composition of scholars, an interdisciplinary research
approach, and access to private and social perceptions of costs,
benefits and risks. Those involved will need close links to
technological researchers, those in need of technological innovation
and policy makers. These issues are discussed in other papers and
need not be expounded here. However, the preceding discussion of
policy issues does suggest three approaches to research on policy
matters which may merit special attention.

First, policies may benefit from some studies that are clearly |
experimental in the usual sense of controlled experiments. Witiout 2
directly experimental approach, policy studies become either primarily
theoretical in nature or attempts to order known policies by various
) criteria of effectiveness. Both of these approaches have important
roles to play but a systematic approach to policy studies should not
be Timited to them. The first improves knowledge in an untested form.

The second identifies the "brst" of tried policy measures but runs the
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same risks in the poliry area as those disclosed by earlier efforts to
transfer only the "best" hard technologies to settings for which they
were not designed.

Controlled policy experimentation requires the cooperation of at
least one management center, so that one or more policies intended to
achieve an agreed objective can be introduced in a known setting or
settings with procedures agreed for monitoring the outcomes and
comparing the resuits with a controlled sample subject to existing
policies. Knowledge about many policy issues might be expanded most
rapidly in this way. Several approaches to risk sharing (insurance,
government guarantees, subsidies, differential market prices) or the
distribution of credit could be tested simultaneously in several
sample rural areas that do not differ greatly in other setting
characteristics. Monitoring information together with benchmark duta
might quickly establish the more promising approaches. Private,
cooperative and government systems for providing farm inputs, tractor
services and repair and maintenance facilities could be similarly
tested as a basis for policy decisions. Different methods for
instilling mechanical aptitudes in children, distributing health and
family planning information, and generating appropriate rural
technologies might also be tested in this experimental fashion.

Simultancous testing of alternative policies is limited to
policies that can be evaluated effectively on a micro basis. Policies
that are global in effect, such as those affecting sea bed mining and
the atmosphere, must be "tested" sequentially through the monitoring
- of actual practice. Yet even global policies may benefit from

knowledge inferred from smaller scale experiments. For those who
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distrust the experimental approach, it should be noted that many
policies introduced on a national basis have had detrimental effects
on large populations, effects that might have been largely avoided
through smaller scale experiments.

The scope for policy experimentation should not, however, be
exaggerated. In many cases, control features and opporturiities will
not exist. But in the context of changing preferences, shifting
variables and learned reactions, the shifting setting in which all
policies are introduced, every policy is in some respects new and
different, i.e., a policy experiment. The element of control may be
missing but opportunities to learn through evaluation are numerous.
The policy study group should establish flexible procedures for
monitoring and evaluating interesting policy applications at every
level in the global management hierarchy.

Finally, much can be learned by initiating comparative studies
when opportunities arise. Different management systems for rural
develcpment in Kenya, Tanzania, Brazil and Taiwan, different
experiences with new agricultural technologies in Indonesia, India,
and elsewhere, and different incentive systems for industrial
dispersion are examples of technologically related policies which
might be better understood through comparative evaluations. Most
comparisons would be facilitated with advance planning so that
relevant data are collected is comparable form, but even comparisons
of retrospective experiences may serve useful purposes.

One note on Institute behavior may be in order. Many of the
important policy issues concerning the promotion of appropriate

technological change are global in character. Policy studies of
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global matters may well result in recommendations on the barga‘ning
machinery for settling differences among nations or on the appropriate
powers of supra-national authorities to which nations can appeal.

Such studies might best be arranged through consortia of donors and
conducted by an international assortment of scholars in order to
improve the international credibility of the studies and to protect
the Institute from (Congressional) charges that it may be acting to

undermine U.S. sovereignty on some jssues.
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Footnotes

1/ This is not inconsistent wit.. a Tower AC/DC ratio for scientists
(perhaps 10-15:1). R&D itself may be a more capital intensive
activity in advanced countries than it is in developing countries.

2/ The OECD (p. 54) quotes figures of 0.22 percent for Mexico (1973),
0.3 percent for Argentina (1971), 0.5 percent for India (1970), 2.4
percent for the U.K. (1969), 2.6 percent for the U.S. (1971) and 4.6
percent for the U.S.S.R. (1972).
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SUMMARY

Qur main conclusions and recommendations include:
1. "A technical element is basically a social factor."

2. ISTC should actively encourage the involvement of socia’ sciences,
including those fields other than economics. "

3. There is a wide variation in resea»ch capacity, obstacles to devel-
opment, and needs of developing countries.

4, ISTC should help the collection of basic information on Third World
social science, much of which exists but is not readily accessible.

5. The main aim of ISTC should be to build up the social science
capacity, in relation to development, of developing countries.

6. To achieve this, there is no general solution: emphasis should
be on flexibility (see Warwick's paper).

7. Points to be emphasized in seeking solutions include promoting of
social science constituencies in ministries, agencies, international agri-
cultural institutes; stressing focus on one common problem, program, context
when considering interdisciplinary cooperation; paying attention to indigenous.
knowledge and perceptions; building up networks of social scientists; becoming
involved in many different forms of training, espec1a11y stressing the need
for specific and local context; taking a long-term view; directing all research
very specifically to deve]opment activities.

8. ISTC should see itself as a broker, a facilitator, a collaborator
and a promoter of Third World social science.
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PART I: INTRGOUCTION AND BACKGROUND

This paper consists of three parts: the first part examines the ques-
tions, provides definitions, and considers major aspects of the present situ-
ation of Third World social sciences and development. The second part
focuses specifically on some basic problems that ISTC will face, and the
third part makes specific and practicable recommendations for appropriate

action.]

1. Questions

These are the three questions that we are asked to consider:

(1) Would it be worthwhile for the Institute to strengthen certain
social science institutions abroad?

(2) If so, should they be encouraged to move in the direction of inter-
disciplinary work in the same manner that the Institute is being focused?

(3) How can the gap between research and action be bridged?

'Although the three questions, to some extent, overlap, they can--and
will--be considered separately. We first examine the relationship between
the transfer of science and technology and the social sciences. Despite
compelling arguments and accumulating evidence in favor of incorporating the
social sciences into such transfer, there is by no means general acceptance
of the place of the soc’al sciences. There is resistance both from the
scientific community in the U.S.A., and also from some Third World planners
and officials. So a major task of ISTC will be to evaluate the place of the
social sciences, and to take appropriate action to ensure that social sciences

are properly used.

145



2. Technology

We emphasize that technology must be seen as a social event: it is
not meaningful to consider it apart from its social context. Feller and
Robinson make a similar point in their paper, when theysay that "the tech-
nological structure of the society is the mediating force of knowledge, as
filtered by institutions and customs." They define a technological capa-
bility as "a set of skills, resources, attitudes and institutional arrange-
ments which promote the development, acquisition, diffusion and utilization
of (cost-effective) new approaches." We shall be particularly concerned, as
social scientists, with the "institutions and customs . . . the attitudes

. the institutional arrangements."

The Swedish agency SAREC differentiates technique ("the physical tool

. the prolonged arm of Man") and technology, defined as "the system of
knowledge, skills, Tabour organization, decision-making and other factors
required to produce, utilize, control and maintain a technique. . . .A tech-

nical element is basically a social factor."z

3. Social Sciences: The Different Disciplines

It may help clarify our later arguments if we try to define what we
mean by "the social sciences" in this context. Surveys of socia) scientists
who are engaged in development-related research and advising, in the Third
World, showthat one-third tc one-half of the total are from economics,3
followed by agricuitural economics, with others--sociology, anthropology,
political science, geography--trailing behind. (In the U.S.A., geography

occupies--or is thought to occupy--an intellectually inferior place, and is

consequently frequently overlooked or underestimated. But the geographic
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tradition in Britain, France, and other European countries is different, and
stronger. The result is that, especially in former British and French col-
onies, geography and geographers continue to make significant contributions.)

There are indications that economics is losing its pre-eminence, partly
because of too high expectations (for the contribution from economics) and
partly because of a growing awareness of the potential contribution of other
social sciences, especially social anthropology. One senior U.S.A.I.D. of-
ficial, who is in charge of an evaluation unit, recently predicted that “with-
in'a decade anthropology would replace economics a> the major discipline in
deve]opment."4 This may prove to be an exaggerated view, but many people,
both in academia and in the agencies, are encouraging increased participa-
tion from anthropology and other less juantitatively oriented social sciences.
Paul Streeten has written: "The danger of social science research that at-
tempts to emulate the 'hard' sciences is that it focuses on the measurable
and neglects the rest. Some of the most important obstacles to the eradica-
tion of poverty and the promotion of greater equality lie in areas in which
measurement is still very difficult or perhauvs impossible." Streeten lists
a wide range of political, social, legal, administrative and institutional
obstac]es.5 (These obstacles are considered in detail below, in Section 7.)

Dharam Ghai (then Director of the Institute for Development Studies,
University of Nairobi), himself an economist, has also been critical of "the
common tendency in both developed and developing countries for development
research institutes to consist predominantly of economics."

This has some obvious advantages: training in economics is
required for an analysis of most development problems; in a situ-
ation of scarce funds for research it makes good sense to aim for

a minimum critical mass of specialists in a single discipline
speaking the same 'language' and working with similar tools of
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analysis; and concentration in one discipline also avoids many
of the unnecessary clashes and misunderstandings from which
multidisciplinary institutions suffer. :

The weakness of a research institute based solely on econ-
omics are also obvious. Analysis of development problems cast
exclusively in economic terms can be seriously deficient. It
typicaily neglects such crucial issues as the values, social
customs and traditions which motivate and influence people's
behaviour, the role played by institutions, the adminstrative
and bureaucratic constraints, and above all the impact of dif-
ferent pressure groups and economic interests in shaping socio-
economic policy. Neglect of such factors not only seriously
hampers an adequate understanding of a given developmental
situation, but may also lead to policy prescriptions which
are doomed to failure. The realisation of these problems is
behind the rapid growth in Eastern Africa of multi-disciplinary
institutes and a problem--rather than discipline--oriented
approach to the study of development. The pattern in East
Africa is now to involve interested specialists from a wide
range of disciplines in research projects, evaluation teams,
working parties, seminars and conferences. This has undoubt-
edly contributed to a better understanding of development 6
problems and to more sophisticated approaches to their solution.

Anthropology occupies a special and an ambiguous position in the world
of development. Denounced as "the handmaiden of imperialism," anthropolo-
gists have at times been regarded with much suspicion.7 One indication is
that there are few departments of anthropology at African universities (a
notable exception is the University of Khartoum, Sudan); however, several
distinguished African anthropologists work in departments of sociology or in
research institutes. Attitudes are changing, as many Third World students
choose anthropology as a profession nowadays. A social anthropologist,
Arturo Warman, was appointed in 1978 as Director of Mexico's CIDER-~-The
Research Center for Rural Deve]opment.8

We do not propose that ISTC should promote anthropology--or any other one
social science--but instead urge that the Institute should have an informed
and flexible attitude, so as to enable appropriate decisions to be made in

particular circumstances. We also note that there exist great variations
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within any ore discipline: for example, it is unlikely that more than
one-fifth of all established social anthropologists possess, in any notice-
able degree, skills, experience and interests that enable them to make con-

tributions to development.

4. Social Sciences: Interdisciplinary Cooperation

Cooperation between social science disciplines often means cooperation
between economics and other disciplines. While this is often desirable, we
have some cautions. First, the "transaction costs" are often high as par-

9 Whether

ticipants have to learn each other's language and assumptions.
these costs are justified will depend on the particular circumstances.
Interdisciplinary cooperation is often less important than a common
focus on one problem, po]%cy, program or project. As Warren Ilchman has
written, "Social science disciplines are redundant and overlap in subject
matter--problems transcend disciplines and require a sensitivity to context
(our italics) in which they arise and are af‘f‘ected."]0 We illustrate this
with an example from East Africa. Brokensha was (1970/71) one of a team of
evaluators for the Kenya Special Rural Development Programme. The group
included political scientists, economists, anthropologists and socfo]ogists.
A1l evaluators found that emphasis on specific problems--credit to cotton
farmers, provision of rural water supplies, improved roads, reorganization"
of agricultural extension--provided a common arena, where ai] cou]dléohtribute.
Disciplines were less important than problems. In someiéthinbn§‘{t:méyiﬁe
better to concentrate on improving those discip]ines:fﬂgfyé;e‘aiféady strong,
rather than trying to insist on a cooperation that will not be effective.
Again, we stress the need for flexibility, and taking into account the

needs, wishes and strengths of the Third World social scientists and offizials.
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5. Social Sciences: In The Third world

There is an enormous variety of social science research‘institutes in
the Third World. To illustrate the numbers andwvartety,'here are some
examples: Twenty national institutes, from’sixteen;countries, were repre-
sented at a recent conference on "Social Science, Research and National
Development in Africa." Also represented were four African organizations,
four regional associations, seven funding organizations, two U.N. agencies
and six government and inter-government organizations.]] |

A World Bank report notes that in the Philippines a]one there were:

3 organ1zat1ons involved in some sort of soc1a1-sc1ence
B "R and D" at two main un1vers1ty campuses,
20 ;pr1vate1y supported academic 1nst1tut1ons,
8 ‘pub]jc supported agencies; '
;Séfﬂnonéacademic privatély supported agencies,]?

The same report summarizes "The State of the Social Sciences in Latin

America," noting that "the total number of institutes . . . doing some sort ¥

of social?sc1enCeﬂresearch?;J;ff“must ‘number-several: hundred . of which

fifty or s1xty areﬁhon51dered "good !aant,efsense of meet1ng 1nternat1ona1

standards of research qua11ty ,Thefreport‘mentionS“the'Liaison Bulletin,

which lists. over 900 profess1onals in 49 1ndependent and 1nternat10na1

13

organ1zat1ons Ind1a alone has 58 research 1nst1tutes

It 1s c]ear, then that there are verv many 1nsf1fufn< and many 1nd1-

vidual scholars ISTC shou]d help 1n gather1ng 1nformat1on about the state

of the soc1al sc1ences"ngthe Th1rd Wor]d ~ We make more spec1f1c suggestionsﬁ;

below (Sect1on 12) here”‘wems1mp1y stress the 1mportance of naving-good: in-:

formation about the type ‘and qua11ty of the individuals and 1nst1tutionsj
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Another relevant question is whether there is "a Third World social
science." Many Third World social scientists have expressed their concerns
and fears about what they see as academic imperialism, and ISTC should be
extremely sensitive to these fears. For example, at a recent conference in
the Sudan, concern was expr2ssed about the influence of North America and
Europe on the organization of scientific knowledge and research. "Almost
all social science text-books--and the research methodology and techniques--
even the very concept of 'development'--come from outside. . . .Over the last
two decades the majority of books, articles and other research papers on de-
velopment problems in Africa, had been authored by scholars from Europe and

nld In response, many Third World scholars advocate increased

North America.
training}of their own people, rather than expulsion of foreigners. Dr. Samir
Amin, an;ar;iculate and radical critic of international development, spoke
persuasf&éTy'af this same conference on the relationship between the univer-
sality of science and particular local conditions. He concluded by urging
a continuance and strengthening of international collaboration: "It is most
desirable for us to know the evolution of research in developed countries,
not only the avolution of research on Africa problems, but also the evolu-
tion of theoretical research in general . . . for our problems are not inde-
pendent, autonomous and cannot be separated from the problems of developed
societies."]5
Another example is provided by a 1978 Wenner Gren conference, chaired

by Dr. Hussein Fahim (an Egyptian anthropologist) which considered “the

universality of social science.”
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6. Social Sciences: In Other Settings

So far we have considered social sciences at research institutes and
universities: now we turn to several "other settings" which may be of even
greater importance for ISTC. In some circumstances, ISTC may be better ad-
vised to strengthen social science in these other settings, rather than in
established social science institutions.

ISTC is likely to be more effective if there is a social science con-
stituency in:

{a) Third World ministries and agencies concerned with planning,
development, finance, agriculture, health, education, natural
resources, and public works;

(b) the important donor agencies, such as U.S.A.I.D., World Bank and
U.N. organizations;

(c) the international agricultural institutes, such as IRRI, ICRISAT,
ICARDA, IITA, ILCA and CYMMYT (these are crucial);

(d) other schools of professional (engineering, medical and other)
training and research.

T-.ese constituencies can be created by appointing social scientists to im-
portant posts within the ministries, and also by exposing senior civil ser-
vants to refresher courses, seminars and workshops. Many senior officials,
in decision-making capacities, lack the requisite skills, inclination and/or
time to read, understsnd, interpret and translate into action, the volumunous
social science literature they receive. It is not a problem only of the
officials, for many social science reports are presented in such a form as

to be virtually inaccessible to officials seeking specific recommendations

for practical actions.
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But even if the reports are presented in readable and sensible form,
there i¢ still a need, on the part of the officials, for some understanding
of basic social science. In some cases, it will be possible, with minor
interventions, to help create or to improve understanding; in other cases
structural and/or political impediments may retard the development of a
constituency. Donor organizations like U.S.A.I.D. and World Bank have both
come a long way in recent years in enlarging and strengthening their social
science constituencies. This has meant, in practice, a shift away from an
exclusive reliance on engineers, technicians and economists and a broadening
of the base to include "other" social scientists.

We meitioned the possibility of short specialized courses for officials.
There are many existing models: U.S.A.I.D. recently contracted for two
Social Analysis Workshops for A.1.D. officials from two African l"egions.]6
The aim of these workshops is to improve the capacity of A.I.D. program and
project officers to assess the utility, relevance and quality of the social
analyses which are required of all A.I.D. projects; it is also hoped to pro-
vide a social science optic on a series of special development actions with
which the officers are concerned.

Another model, that could easily be adapted for these purposes, is the
successful Economic Develcpment Institute (World Bank) which offers seven-
to ten-week specialized courses for up to 26 participants from the develop-
ing countries. "Courses are oriented towards concrete questions and the
practical application of techniques to answer them."

The Brookings Institute's Education Program for Government Executives,
now in its 21st year, offers three-day seminars for senior executives;‘.This 

is another successful model.
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One of our three basic questions focused on bridging the gap between
research and action. The spread of social science to these other settings
would undoubtedly help to bridge this gap, especially if "concrete questions"
and "practical application" were constantly stressed.

Where should officials receive training, and in what form? Workshops,
seminars, short courses, formal certificate and degree courses--each might
be appropriate for specific groups and for particular needs. Some training
can best be done in the U.S.A., but generally Tlocal institutions should be
encouraged to provide training and to relate it to development-specific
contexts.

We consider the tfaining not only of officials already in agencies and
ministries, but a]éo of those preparing for development-related careers.

What disciplines or combinations of disciplines should be studied? What is
the role of economics for non-economists? How important is field experience?
Which Tinguistic skills should be developed? What are the most important
statistical, computer and quantitative techniques that need to be mastered?
Should training take place where threre is access to a professional school?

There is also the training, or at least sensitizing to social science,
of engineers, agriculturalists, planners, physicians and other technical
experts. Ideally, professional training should include, as an integral part
of preparation, some concentration on the social sciences. we have a long
way to go, for even in the U.S. there is still 1ittle attention to social
factors. Occasionally medical training includes some consideration of social
aspects, as happened in Ghana in the early 1960's when Brokensha collaborated
with Ghanaian social scientists in discussing, with newly qualified Ghanaian

physicians, the relevanca of culture in the treatment of disease.
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PART II: THE ROLE OF ISTC

In this part of our report, we examine some specific problems and
suggest routes for ISTC, in light of Part I. Given its limited resources,
ISTC will not be able to make major and universal direct contributions to
social sciences and development. Nevertheless, it could be highly signi-
ficant as a broker, a facilitator and coordinator: even with modest re-
sources it could become a model for effective and sensible technology
transfer. Ve spell out (below, Section 12) specific recommendations for
retrieval and organization of information, for workshops and for training

possibilities.

7. Problems: Obstacles

Paul Streeten has compiled a formidable list of "important obstacles
to the eradication of poverty and the promotion of greater equality (which)
Tie in areas in which measurement is still very difficult or perhaps im-
possible. Amongst these are the following:

(i) Unwillingness of governments to grasp the political nettles:

land reform, taxation, labour mobilisation, widening access
to education.

(ii) Elitism, nepotism, corruption.

(ii1) Ologopoly and monopoly pcwer: power of large landowners, of-
big industrialists, of multinational enterprises.

(iv) Power of organised labour unions and the obstacles to an
incomes and employment policy.

(v) Restricted access to educational opportunities . . . reflects
4 and reinforces the unequal structure of power and wealth.

v(vi) Weak entrepreneurship and defective management and administration.
(vii) Lack of coordination between Central Plans and Ministries, Central

Plans and regional, local and project plans; too many countries
are long on planning, short on administration.
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(viii) The weakness of structure, area of competence, recruitment,
training and administration of the U.N. agencies charged
with development combined, sometimes, with a narrowly tech-
nocratic approach, encouraged by the origin and organisation
of these agencies and their politically 'non-controversial'
approach.

(ix) Mass slaughter of ethnic minorities (often entrepreneurial and
therefore hated) and political opponents, imprisonment without
trial, torture, expulsion, the large sums spent on armies and
the police and other horrors."l

ISTC will have to face this last item, especially with the current
emphasis on Human Rights. It is probable that some, at least, of the social
scientists, in any country grievously affected by these horrors, will be
critical of the government policies. This means that collaboration might
be doubly difficult; it also means that there will be a strong incentive for
such critics to seek refuge outside their own country (perhaps even in the
professional ranks of ISTC) which provides a temporary individual solution
but which adds to the Brain Drain and further diminishes the supply of qual-

ified local social scientists.

8. Problems: Sensitive Topics

Sometimes foreign social scientists can more easily report on politically
sensitive areas than can local scholars. The I.L.0. series of country reports.
on "Employment, Incomes and Equality" deals with such sensitive areas as in-
creasing social stratification, unbalanced land ownership, political inter-
ference in administration. These I.L.0. reports, mainly written by groups of
foreign social scientists, have proved acceptable to the governments concerned,
although the reaction might well have been different had the reports been
presented by Tocal scholars.

One way around this particular problem, and one that has not been used

as much as it deserves, is to encourage local social scientists to serve for
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varying periods as researchers and advisors in other developing countries.
For example, Victor Uchendu, an anthropologist originally from Eastern
Nigeria, has done extensive fieldwork in East Africa; other examples are
cited by Owusu.]8 Such cooperation has the advantage of making manageable
the sensitivity factor, as well as of strengthening the base of comparative
knowledge.

The applied payoff of such exchanges of Third World social scientists
is likely to be great. Many developing countries face basicaT]y similar
situations in regard to the same problems; also, almost every developing
country can provide at least one success story--for example, agricultural
research in Tunisia, parastatal management of the oil industry in Algeria,
army loyalty in Tanzania, the harambee self-help movement in Kenya. Given
these two factors, there i~ surely much of a highly specific and practical
nature to shar'e.]9

ISTC will need to develop its own sensitive antennae in working out
abpropriate approaches in such situations.

Political sensitivities are not the only ones involved. There might
also be a sensitivity to fore1gn researchers and to American (or western)
dom1nance, so it is worth d1scuss1ng the ro]e of fore1gn social sc1ent1sts
In some African countr1es, the R-and-D scene is still dominated by foreigners:
thjs is true in most of the Sahel, where French influence is strong, and also
in Kenya, where British and American participation is marked. Most develop~
ing nations, while rejecting any narrow cultural nationalism, are an:ious to
see more of their own scholars in imbortant research and decision-making
positions. Resentment has been expressed, in many §feas and with varying

degrees of validity, against "academic imperialism" (usually i11-defined),
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bias, irrelevance, and exp]oitation.20 Whatever the validity of the charges,
this situation should be recognized as delicate and important, and ways to

strengthen Tocal self-reliance should be sought.

9. Problems: Indigenous Knowledge and Perceptions

This is only a problem to the extent that it is so often ignored by
planners, both American and from the developing countries. The effect of
western scientific and technological education is often to create negative
attitudes to traditional culture, which is seen as pre-scientific, primitive,
outmoded. Yet we have all had occasion to be much impressed by the extent--
and relevance to development--of local peonle's knowledge of their environ-

21 To present examples

ment, natural resources, farming and pastoral systems.
from our own fieldwork, Brokensha has studied the extensive knowledge of the
Mbere (Kenya) of the plant domain, and its relevance to rural development
projects; Horowitz has written of his studies of nomadic pastoralists in the
Sahel, stressing the impressive indigenous adaptive capacities of the herds-
men to a bleak environment, and the predictable failure of western develop-
ments (sedenterization, cattle ranches) that ignore local knowledge; among
Scudder's contributions in this field is his emphasis on the importance of
floodwater agriculture practiced so successfully by many riverine peoples

in Africa.

Development officials are beginning to recognize the validity of folk
knowledge or ethnoscience, and the need to understand local beliefs and per-
ceptions before proposing any development plan. Unfortunately, the conversion
is far from complete, and many officials and social scientists (especially
economists), in both donor agencies and local institutions, regard local

beliefs either as an impediment or as quite extraneous to development. This
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may stem in part from the inadvertent brain-washing (mentioned above) that
posits the superiority of things, and theories, western. Third World social
scientists need re-educating in their own cultures. This is one area where
foreign social scientists can make very real contributions.

Local scholars and research institutes should be encouraged to study
what people do, and why. What is the traditional technology? How appro-
priate is the adaptive system to national policy? How can existing systems
be used, perhaps modifiad, to fit in with new development projects? These
are important questions that need to be asked.

ISTC should be able to take the lead here, providing there is some min-
imal support, as there usually is, within the developing country. This is an
ambiguous area, for, while traditional culture is often publicly disdained,
there is usually a wistful, perhaps latent, desire to re-establish something

that is indigenous, is non-western, and is worthwhile.

10. Problems: Appropriate Technology

The basic question here is, "Is 'appropriate' technology for poor countries
really appropriate?"22 However, there are situations when new forms of tech-
nology should be considered. Charles Weiss, Jr. (Science and Technology Ad-

visor at the World Bank) wrote a splendid recent article, from which we quote:

This increased understanding of the impact of technology on
developing countries has led policy-makers to recognize the
need for a more appropriate technology--which has come to
mean techno’ngy that is smaller in scale, more labor inten-
sive, more .ubject to local mastery, repair, and control, and
more in ecological and cultural harmony with its surroundings
than the technology that would likely be used in an analogous
situation in the North--and to recognize that the obstacles
to the development and use of such a technology are as much
social and political as technological. . . .This requires an
intimate knowledge of the effects of market, social, and ad-
ministrative forces on technology.<3
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Weiss' comments underline our initial remarks on the social nature of
technology, and also point the direction for what should be one of ISTC's
main areas of interest. Fortunately, no large expenditures ave necessa.y

here, and Weiss cogently points out why.

Many of the seminal ideas in small-scale, ecologically appropriate
technology . . . are due to small, informal groups who are working
with minimal equipment and financial support and often with mis-
sionary zeal for a particular technology or attern of life, which
may be contrary to the ideas prevailing ir their country . . . a
dilemma for those . . . who agree that it is essential to devise
simpler, cheaper technologies. . . .It is far easier to set up
international institutes to do this than it is to nourish the
fragile grass roots institutions. . . .There is a need for modest
international_support for these institutions. But it is essential

that the international structure not swamp_the fragile national
institutions it is supposed to serve.

One example is the Karen Village Technology Centre, in Nairobi, Kenya,

which has produced an impressive range of modest practicable appropriate
technological innovations, especially in the areas of food preparation,
cooking and storage.

Labor intensive methods, related to appropriate technology, are also
sometimes regarded with suspicion by Third World planners and social sci-
entists as attempts by selfish industrialized nations to push them back to
a primitive past. Any attempts to strengthen social science research insti-
tutions needs to take these approaches into account, though it requires tact
and care in making, receiving, and evaluating proposals.

The ISTC should be aware of the dilemmas and difficulties, but should

On no account abandon appropriate technology.
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PART III: RECOMMENDATIONS

11. Social Science Networks

We mentioned earlier the desirability of establishing social science
constituencies in government ministries and international agricultural
institutes. Another useful action would be systematically to develop net-
works of individuals and institutes with an interest in the same basic
problems as ISTC, which should recognize that there is a huge existing
store of relevant knowledge--and this can be tappe... There are three main
geographical bases for such networks: we give brief details of each.

(a) The U.S.A. The universities would be the main source'of people
and ideas, especially those that have a long involvement with
international R and D, such as Harvard, Cornell and Michigan
State. Then there are other institutions 1ike the Inter-American
Foundation and other smaller publicly supported bodies. Lastly,
the experience of Oxfam, and of some other private agencies,
should be tapped.

(b) Other First World agencies. It is imperative to include major

donor agencies and institutions from other countries. Two names
immediately come to mind: the Canadian IDRC (International De-
velopment Research Centre) and SAREC (the Swedish Agency for
Research Ccoperation with Developing Countries). SAREC "promotes
research that can support . . . self-reliance, economic and social
development," notably in Vietnam, Tanzania and Sri Lanka, "to frame
a development-oriented research policy and to expand and use its

n25

research resources in a more efficient way. (The director of
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SAREC is a social anthropologist, Dr. Karl Eric Knutsson, who
is well aware of the contribution that anthropology can make
to his efforts.) DANIDA, the Danish agency, emphasizes the
improvement of research capacity for development, and uther
European donors provide useful lessons: the Swiss agency has
been active in supporting ENDA, Dakar.

Some major European universities and academic institutions
are highly relevant: the Institute of Development Studies at
the University of Sussex, England, and the Institute of Social
Studies at The Hague, Netherlands, both offer imaginative and
effective approaches in training and research, with close cooper-
ative links with Third World social scientists.

(c) Third World social scientists and institutes. We gave (in Section 5)

some figures on these institute§,~stressing the numbers of people
involved. Despite the quantity, it would not beffbo-difficu1t,
using--as anthropologists do--"key infofm&nfSﬁﬁtéQeStab]ish a
network of relevant people and major centers i The nurnnse of these
networks would be to exchange ideas and information,.and to ensure

that the Third World was involved in every.stage of ISTC activities.

12. Information Retrieval

ISTC would facilitate itsntaSEﬁifiitghelpedfretrigyeﬁeXisting information.
This might well be done as a collaborative venture with one:of the private
foundations. A wealth of information'is available, much of it in the form
of relatively inaccessible reports and;internal memoranda, mostly unpublished.

An essential first step,fé}thg{reprjeyalﬁand:ana1y§is’ofzeXistihgﬁinformation,
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concentrating on Third World social science institutions, and then proceeding

systematically to collect whatever information is needed to fill gaps. Sources

include, beside the Third World centers,

(a)

(b)

U.S.: private foundations. Both the Ford Foundation and the Rocke-

feller Foundation have for many years been engaged in massive and

carefully devised attempts to improve Third World social science.

A good start would be to examine their reports, and also to inter-
view key officials of the foundations.

U.S.: public institutions. Here, the overwhelming bulk of material

has been produced by U.S.A.I.D. There might be some problems in
information retrieval, and in classifying and analyzing the formid-

able bulk of material, although a,étart,has been;maqe (by A.1.D.)

on a computerized access system. A systematic retrieval of rele-
_vant information, surveys, questionnaires, analysis and interviews

~could result in a comprehensive and detai]ed‘OVerview in a relatively

short time, and at no great expense. Th1s 1s an essent1a1 f1rst

§tép: it would be a mistake to take any act1on unt11 bas1c 1nfor-

‘mation is gathered. It is encourag1ng that there a1ready ex1st

severa] prime documents, theAs1ngle most relevant being the World
Bank Report of the 1974 Bellagio Conference, which was “the first
of its kind . . . to examine the worldwide system of social science
research on development and to consider what ought to be done to

improve the system."26

13. Questions for Third World Social Science Institutes

If ISTC used key informants and other short-cuts, and if it concentrated

on major institutions, it could collect some extremely useful information.
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This exercise would also serve to familiarize ISTC officials with individuals,
institutions and main R and D profiles of the major developing countries.

Care should be used in using official reports and brochures, as these seldom
present adequate details to evaluate the success and effectiveness of the
institutes. Here are some guidelines for gathering data.

For each institute collect basic information on numbers, levels (Bachef

Tor's, Master's, Ph.D.), disciplines of students, researchers, faculty;

(a) How many of present faculty are foreign nationals? From"whiéﬁ}
countries? What is the rate of "localization"?

(b) What are the main research activities and priorities? To whét;l

extent is the institute involved in development research‘éhd
p]anning? Does it compete with other research institutes?

(c) What are official (governmental) attitudes to, and policy on,

’research’ Do researchers sit on government boaras .0r Join min=:
istry discussions? Is there a national soc1alrsc1encgkresegrgh
council? Are there any regional groupings, such-as:exist tor:
Asia and Latin America? Do trained socia];scientiStspWOkkiih?
government minis;rie§2V1Whatvis the planning capacity within
ministries?

Ne note such units as the newly established Monitoring and7
Eva]uation Unit in Kenya's Ministry of Works, and the Integrated
Rura] Survey in the same country's Central Bureau of Statistics.

‘On a larger scale is Mexico's CIDER--Centro de Investigaciones

' del Desarrollo Rural, the Research Center for Rural Development--

which was established in 1975 and had a multi-disciplinary pro-

fessional staff of 47 economists, sqcio]ogists,_anthhbbbipﬁigﬁgf;
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and others by ]977.27 At a recent CODESRIA/DSRC Conference, the
role of Afriéan Research Institutes in National Development was
examined. Each participating institute was asked to explain its
research priorities and activities; the relationship between the
institute and the government, and the policy-making role of the
former; and "a clear and open assessment of the problems con-
cerning the relationship between research and development in
general and between the input of the research institutes to
decision-making processes of government institutions in their
respective country." This was followed up by an examination of
how African research institutions relate to each other, noting
that they often have more to do with European and American organ-
izations than with each other. How can CODESRIA strengthen inter-
African links and research cooperation? Relations between African
research institutes and external organizations, both for research
and funding, were stressed, as was the question "How can African
institutes relate to other Third World groups in Latin America,
the Arab region, and As1’a?"28

| (d) What are the scurces of funding? How much comes from government,

from donors, fiom private sources? What constraints does the
funding system impose?

(e) What supplementary facilities exist by way of space, equipment,

computers, secretaries, key-punch operators and data-processors,
libraries? What opportunities and rewards are there for publication?

(f) What are the externai links of a research institute? Is there any

special connection with a former colonial metropolitan country
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(9)

(h)

(1)

(Britain, France)? Is the institute mainly financed by one donor
agency? Does the doror treat local scientists as colleagues--or

as wards?29 The problem for donors is to provide financial sup-
port and advice without imposing their own priorities, "solutions,"
and personnel on Tocal research institutes, which should be allowed
a freedom of experimentation, even if it means that some blind
alleys are explored.

Is there any decentralization of research institutes, small branch

institutes in different areas of the country? This has been done
with some success by I.R.S.H. (Niger) which has a branch at Maradi.

Is there any trend to sectoral rather than disciplinary emphasis?

I1chman recomiends an emphasis on problem-oriented social science,
so that "social scientists should be associated with sectoral inter-
national networks--in rural deve]opmént, communications, nutrition,
labor migration. . . ."30
Finally, what is the type of the research institute? Is it disci-
plinary (often economics) or inter-disciplinary? Is reserch pri-
marily determined internally, or is there creative participation
in research problem formation, or are research priorities decided
from outside? 1Is it affiliated with a university or with government?
We need to examine each case, asking which Ffits the Tocal
situation best, which institutes have failed, which have been ef-
fective, and how this is related to the degree of involvement in
economic and development research.
There may be an argument in favor of dissociating institutes

from universities and having a closer relationship with government.

Both the Institute for Development Studies, University of Nairobi,
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and CERES (the Center of Economic Research and Social Studies at
Tunis University) suffered from a government-academié polarity,
which reduced their effectiveness. The Nigerian Institute of
Social Research, which is directly supported by the Nigerian
governmenf, is reported to be more responsive to current devel-
opment problems. However, too much government control can be
dangerous in inhibiting true research and in curtailing criticism.
What is needed is a comparative survey of a wide range of research
institutes.

A1l collection and analysis of information should be geared to the needs
of ISTC. One basic aim is to learn from past mistakes; another is to achieve
familiarity with what exists, and with what has been tried in each country,
so that any proposals can build on the existing structure. This information
would be useful to ISTC in three key areas: 1in organization, in assessment
of “he "fit" between technology and culture, and in implementation (see D.

Warwick's paper for more extended arguments).

14. Training

While ISTC might not wish, nor be able, to become directly involved in
training, this is an aspect that deserves attention, and about which ISTC
should be well informed, and in a position to offer sound advice. We think
of this in relation to both social scientists and officials, to people from
the Third World and from U.S.A. In seeking to develop local capacity to
formulate and implement R and D policies, ISTC must be aware of training
problems, considering questions such as "How many Ph.D.'s, and in which

disciplines, should a country be producing?”
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Short courses. What are the prospects for specialized intensive short

courses separate from the formal degree structure, specifically designed

for particular clients? One prototype was the successful "Devonshire"
courses developed by the British Colonial Service in the 1950's, when middle-
level administrative officers returned to Britain for a specially designed
intensive three- to six-month course. PAID specializes in short courses:

the Pan-African Institute of Development has for some years (with substantial
contributions from U.S.A.I.D.) offered short courses at Douala, Cameroon.
Other African centers have been established at Buea, in the English-speaking
part of Cameroon, and at Ouagadougou, in Upper Volta, for Sahelian countries.
Another center is proposed at Lusaka, Zambia. One problem is in persuading
participating governments to make concessions for officials who attend courses,
and to institutionalize the courses, as happened in the Ghana example cited
above. The aims are admirable--to improve indigenous capacity in several
fields of development--and it should be feasible to devise a neans of encour-
aging formal acceptance of the courses.

Such courses are not always successful: the Kenya Institute of Admini-
stration offers short courses, which are seldom taken seriously by participants
because there are no institutionalized rewards and penalties. Courses should
be an essential part of a merit promotion, an indispensable step in career
advancement. The University of Michigan offers a six-week course on advanced
quantitative research skills in political science, and in Britain the Univer-
sity of Essex gives a similar course. Perhaps a more simple course on applied

research techniques could be offered at some Third World universities.

Another possibility is to have a certificate or diploma issued at the

successful completion of a course. The most effective way of establishing
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valid credentialy for diplomas is to institutionalize them in career terms.
Brokensha directed a course, "Certificate in Social Administration," at

the University of Ghana some years ago. This was a special non-degree course
for government officers with at least five years' service in department of
social welfare, labor, health, probation or community development. On suc-
cessfully completing the course (which was based on classroom and field
studies in economics, sociology, anthropology, political science and public
administration) the officials were promoted to the senior service, which en-
tailed extra privileges of pay, housing and automobile allowance. These were
strong incentives: the passing rate was high.

The University of Khartoum offers a one-year diploma for Sudanese offi-
cials at the Development Studies and Rerearch Center, and similar courses are
offered with varying degrees of success in Kenya, Indonesia, Pakistan, Bangla-
desh and the Philippines. Such courses have advantages not only for the
students, but also for participating universities and research institutes,
which are exposed to a range of practical aspects and problems of development.

Where should such courses be held? According to specific needs, it
might be approriate to have some courses at American universities, provided
that they are really aimed at the particular groups, and not just tagged on
as an adjunct to existing courses. Generally, in-country training is likely
to be more effective, as well as much cheaper.

Surveys and research design. "The number of social scientists in each

country is quite small (and) there is considerable unevenness in their train-
ing. Many show serious weaknesses in quantitative skills especially, although
they may also be rather shaky in research design." "The intellectual demands
inherent in most of the research (in Southeast Asia) are minimal. A single

technology is commonly required: the sample survey, contextual observation,
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uses of Titerary evidence, regression analysis, are seldom if ever demanded
of researchers. Nor often is interpretation. Marginal tabulations and a
summary of research results are the usual requirements . . . usually (there
is) little foresight as to design, relevance and uti]ization."3] These two
statements emphasize that any consideration of training should include a
careful examination of techniques and methodologies of field investigation,
data collection, analysis and interpretation. It is in these areas that,
for some countries, foreign scholars and institutions can continue to make

their most valuable contributions.

15. Other Considerations

Here we group together several courses of action which are of some po-
tential interest to ISTC.

(a) Conferences/workshops are sometimes useful, not on a vast inter-

national scale but for national or regional groupings of social
scientists. There is, according to Winans, "a need for an inter-
disciplinary organization which can bring together the modest
numbers of scholars with on-going interests in research and the

w32 He also advocates

dissemination of social science findings.
the development of some kind of regional social science research
council.

(b) Regional networks. Many opportunities exist for the establishment

of useful regional associations, such as the North African Manage-
ment Organization. These help to focus on problems rather than
on countries or disciplines, and also help lessen reliance on old

colonial-metropolitan links. Not all regional efforts are successful:
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(c)

for political reasons UNESCO established CERDAS, the Centre for
the Coordination of Social Science Research and Documentation in
Africa South of the Sahara in Kinshasa, Zaire, when half-a-dozen
other centers offered superior advantages. |

Regional networks are often hard to start, expensive to
operate and politically shaky; but the logic of regional efforts
remains atractive.

Localized case studies and textbooks. These two questions are

related. Many Third World institutions suffer from having to:use
textbooks which are inappropriate in theoretical approach or in
context to their specific situations. UWe reject, of course, the
South African solution, which proposes not only "Bantu education"
but also a specific ethnic curriculum for Zulu, Xhosa, Sotho and
other groups. Nevertheless, there does need to be more attempt
to draw on local examples, one way being the encouragement of
local production of textbooks. For example, the Ford Foundation
in Tunisia supported the production of what was described as "the
first social science text for North Africa, in Arabic, since Ibn

w33 We are not suggesting that

Khaldun in the fourteenth century.
ISTC should be producing texts, merely that this is yet another
complicated factor.

In Tunisia, students made case studies of Tunisian admini-
strative problems. This project-centered rather than discipline-
centered approach has been recommended by many commentators.

According to Weiss, "Basic research in developing countries should

be organized around a local problem that is both scientifically
34

challenging and of major importance.

171


http:importance.34

(d) Research competitions and other unorthodox training. This some-

what unusual approach to improving training of social scientists
has achieved considerable success. Winans describes his work as
Social Science Advisor to the Ford Foundation in East Africa,
1976-78: "The focus of (my) position . . . is the annual social
sciences research competition." Graduate students from the
twenty-odd countries concerned were invited to submit proposals
for research, the best ones (a< judged by a committee consisting
mainly of local scholars) being funded. Winans found that it
required enormous input in terms of time and supervision, being
essentially "a tutorial process," because most students were weak
in research design and methodology. He had actively to canvass
applications, to give detailed guidelines, and to help in proposal
preparation. But the results have been impressive, in that there
has been a clear improvement in local research capacity. The com-
petition encourages team projects, inter-disciplinary cooperation,
and applied research, all central to the development process.
Some students have based doctoral dissertations on research projects.35
One of the goals in strengthening social science in relation to
international technological cooperation must be to create an indi-
genous capacity, among social scientists, to work in more active
ways with donors on development projects. For example, U.S.A.I.D.
and other agencies increasingly require social and environmental
analyses of projects, yet few Third World social scientists are
at present able to do this effectively, because of inadequate train-
ing. In this connection with international cooperation and encour-

agement of local scholars, we note and commend the Canadian IDRC
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(e)

(International Development and Research Centre) for emphasizing
two major aspects in their research support: first, grants are

made only to Third World researchers; Canadian or other scholars

may be written into projects as associates, but the major responsi-

bility must be taken by a Tocal schelar. Second, only appiied

research is supported. These two principles could be promoted

by ISTC.

Long-term research. The value of long-term field research in

social anthropology has been recognized and detailed in a recent

book of that title.36

Agencies are also beginning to recognize
the need for long-term studies. One recurring complaint on

social science R and D is that non-economists are brought into

the project tar too late, long after planners have decided on
policy, and when alternative means can no longer be proposed.
Social scientists are often brought in or "a one-shot deal," when
what is required is the opportunity to contribute before, during
and after the development project: social scientists--and not
only the economists--should actively participate in the design
phase, they should monitor the project as it is carried out, and
they should evaluate it after completion. One recent, encouraging
example comes from U.S.A.I.D., which requested proposals that would
undertake a social impact study of new and improved roads in
Western Kenya. The proposal envisages a team of three social

scientists who will spend from one to two months each year in

Kenya for a period of five years. Their task wiil be to evaluate

a series of goals and aims, relating to spread of benefits, equity,
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role of women, local participation and other factors. This is a
welcome opportunity, if properly handled, to make a real contri-
bution to social impact studies, and also to help significantly
in training of local (Kenyan) social scientists in the techniques
and methods of this type of fieldwork and data analysis.37

(f) Collaboration. ISTC will have many opportunities of encouraging

collaboration between social scientists. There are several models
of collaboration, one of the most common being between U.S.A. and
one developing country. H.I.I.D. has been coordinating a broader
collaborative project, where social scientists from four countries
--Mexico, Egypt, Philippines, Kenya--meet to discuss population
problems. The most interesting dimension of this was the learning
between Third World participants. Another H.I.I.D. proposed project
will be concerned with one country, Indonesia, but has interesting
and unusual aspects. Research will be conducted by teams (from
economics, sociology, anthropology) on three development projects
in two villages, as a comparative venture. This will provide a
clear Tink between research and action, and will also provide on-
the-job training for Indonesian social scientists, who will be
combining their study of actual government programs with their
theoretical backgrounds.38

ISTC should be similarly innovative, looking at a wide range

of models of collaboration.
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16. Conclusions

(a) Variation. Note the great differences in research capacity between
continents (Southeast Asia and Africa) or between countries on same continent
(Argentina and Ecuador; Kenya and Chad). With the proposal to include, in
ISTC, some middle-tier dev::loping countries such as Mexico, Lebanon, Nigeria,
differences will become even more noticeable.

Differences exist in

--numbers and quality of researchers (Sri Lanka has many social anthro-

pologists with Ph.D.'s; in the whole Sahel t;ere are one or two). MWe

do not mean to imply, however, that a Ph.D. is necessary in order to

do useful research;

--types of disciplines favored;

--amount and sources of funding;

--adequate data base;

--contributions and role ¢f foreign social scientists;

--relations with government officials;

--appropriate types of assistance.

(b) Foreign social scientists. Noting the great variation in research

capacity, ISTC should concentrate on increasing local capacity to deal with
development problems, while recognizing that "complete self-sufficiency (is)
undesirable, and there remains a role for development research in developed
countries--and for a fruitful exchange of knowledge and personnel between
the two types of country."39
(c) Inventory. An essential preliminary step, before deciding on any

specific courses of action, is to find out what major Third World social

science institutes are doing, and to evaluate their research capacity and
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that of donor agencies in other countries, especially IDRC (Canada), SAREC
(Sweden), the United Nations University in Tokyo, and the British Overseas
Development Institute, among others.

(d) Training. Many opportunities exist for improved training of Third
World social scientists, in their own countries, in other developing nations,
or in U.S.A. or other North American or European countries. Training should
not be confined withir the orthodox western degree structure, nor should it
be restricted to universities, which are often either unsuitable for these
sorts of training or are reluctant to try. Are there new and more appropriate
ways of bridging the gap between the universality of science and the particu-
larity of Tlocal aspirations and conditions? "There is a need . . . to develop
new concepts, analytical categories and models to fit the situation prevailing
in developing countr®2s . . ., data and statistical systems need to be adapted

. . this can only come about if the social scientists have an intimate under-

standing of the institutions, traditions and values of people in developing
w40

countries.

(e) Selective approach. Assistance should be on a modest basis, care-

fully selecting different countries and different types of social science
research institutes. It is essential to be innovative, imaginative, flexible
and~<- above all--to be fully cooperative with Third World social scientists.

(f) Disciplines. Inter-disciplinary cooperation should in certain cir-
cumstances be promoted by stressing project- and sector-centered research,
and also by including social sciences other than economics.

(g) Research and action. ISTC will concentrate on policy issues; links

between researchers and policy makers should be examined and strengthened.

176



(h) Regional cooperation. Regional networks and associations, it

various levels, may serve very useful purposes, and should be established,
or existing ones strengthened, where appropriate.

(i) Long-term research and training. Training has a lead time of the

order of ten to twenty-five years, so immediate results should not be an-
ticipated. Development research will be much more effective when social
scientists are associated with programs and projects from the design phase,
continuing until after completion.

(J) Funds. Social science institutes should receive funds from several
sources, government and private. Undue reliance on any single source may
produce an imbalance.

(k) Local participation. One main theme is the overwhelming need for

donor agencies and American social scientists to be more aware of local know-
ledge, capacities and perceptions at all ievels from that of peasant farmers

to directors of research institutes. The ISTC offers splendid opportunities,
provided it has the necessary patience, understanding and imagination to work

with Tocal people.
17. Answers

We return to the original three questions, concluding that there is no
simple answer to the first two, on strengthening social science institutions
and encouraging inter-disciplinary work. ISTC must be flexible, must take
a situational approach, must decide on appropriate action according to the
particular circumstances. In our report we have suggested several promising
leads, and also stressed the need, in training, to focus on actual case

studies, as a means of bridging the gap between research and action. Any
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ISTC sponsored research should be quite specifically directed to action:
there are numerous possibilities.

ISTC should concentrate (using the variety of methods, which we mention)
on building social science capacity in Third World countries. There should
not be an attempt to find a general solution, but rather an ad hoc approach,
taking specific programs and supporting the capacity to tackle specific
problems.

Finally, we express the hope that the 100 or so professionals on ISTC
staff will include social sciehtists--both economists and non-economists,

both American and Third Worldfﬁeople.

178



FOOTNOTES

f. We gratefully acknowlsdge written and veriial contributions to this
paper from the following scholars: Michael Cernea, World Bank; James S.
Coleman, Rockefeller Foundation and University of California, Los Angeles;
Liberty Mhalanga, ENDA, Dakar; John Nellis, Ford Foundation and Carleton
University (Ottawa, Canada); Edgar V. Winans, Ford Foundation and University
of Mashington. The interpretations and conclusions are, however, our
responsibility.

.2. SAREC, 1979: 9-10.

3. Ilchman, 1977: 27c; Cernea, 1979: 17.

4. Robert J. Berg (Associate Assistant Administrator, Policy and Program
Coordination), at a meeting of the Society for Appiied Anthropology,
Philadelphia, 17 March 1979.

5. Streeten, The Social Sciences and Development, 1974: 48.

Ghai, The Social Sciences and Development, 1974: 60-61, emphasis added.

6

7. Brokensha, 1966: 14-17; Asad, 1973; Lewis, 1973.

8. Cernea, 1979: 18.

9. Donald P. Warwick, personal communication. Warwick states that H.I.I.D.
(the Harvard Institute of International Development) has had good experience
of inter-disciplinary cooperation, and they are activelj recruiting non-
economists to work with economists on development problems.

10. Ilchman, 1974: 22.
11. Codesria, 1978: 5-6.
12. The Social Sciences and Development, 1974: 186-187.

13. Ibid., 1974: 193-197.
14. Codesria, 1978: 2.
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15. Ibid., p. 11.

16. Organized by the Institute for Development Anthropology, Inc., one
workshop was for A.I.D. officers serving in The <ahel, and was held in
Mauritania in April 1979; the second, for A.I.D. officials from Sudan,
Somalia and Tanzania, will be held in Washington, D.C., in May 1979.

17. Streeten: The Social Sciences and Development, 1974: 48-49,

18. Owusu, 1978: 329.

19. John Nellis, personal communication.

20. Streeten, op. cit., pp. 4-26.

21. See Brokensha, Horowitz and Scudder, 1977. Other scholars who have
written on this subject include the geograshers Paul Richards and Gregory
Knight, and the anthropologists D.M. Warren and Oswald Werner.

22. The Economist, 26 March 1979: 122. This is a good account of the

main objections.

23. Weiss, 1979: 1084, emphasis added.
24. 1bid., p. 1088.

25. SAREC, 1979: 30-37,

26. The Social Sciences and Development.

27. Cernea, 1979: 2.

28. Codesria, 1979,

29. Denn,, 1979: 961.

30. Iickman, 1977: 29.

31. Winans, 1978: 7; Ilchmaa, 1977: 16.
32. MWinans, 1977: 6.

33. John Nellis, personal communication.

34. MWeiss, 1979: 1088, emphasis added. See also Winans, 1978: 11,
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35. Winans, 1978: 1, 2, 6-8.

36. Foster, 1979.

37. Thayer Scudder has written extensively of the need for social sciernce,
especially social anthropology, to be associated 6ver a long period with
resettlement projects, particularly in connection with man-made lakes. See
Scudder, 1978.

38. D. Warwick, personal communication.

39. The Social Sciences and Developrient, 1974: 237-238 ("Conclusions").

40. Ghai, The Social Sciences and Development, 1974: 63-64, emphasis added.
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