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ABSTRACT

GRADE (Group of Analysis for Development) has from 1970 onwards accumulated a
large volume of S&T and socio-economic indicators gathered in a database. The purpose
of this database is to maintain updated statistical data which can be used to monitor the
evolution of scientific production in the region, as well as to assess its contribution to
social and economic development. After two years of project implementation this article
is discussing the achievements and the reasons for its relative underutilization.

RESUME

GRADE (Groupe d’Analyse pour le Développement) a accumulé depuis 1970 une
quantité importante d’informations S&T et socio-économiques qu’il a rassemblé dans
une base de données. L’objectif de cette base est de tenir a jour les données statistiques
nécessaires a Pobservation de P’évolution de la production scientifique dans la région,
ainsi qu'a I'évaluation de sa contribution au développement économique et social. A prés
deux années de fonctionnement cet article discute les résultats obtenus et les raisons de
sa relative sous-utilisation.

INTRODUCTION

For several years since its creation in 1980, researchers at GRADE have been
conducting theoretical and empirical studies on Science and Technology (S&T)
policy. They have at the same time been monitoring the evolution of policies
applied in Latin America and in the Caribbean countries, as well as their
differential results. While several books and many scholarly and policy papers in
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those two fields of work have been published!, particularly by Francisco Sagasti,
two review reports on the situation of S&T in these regions, published as
working papers in 1983 and 19852 have been most frequently quoted as valuable

sources of information3.

I - ORIGINS, PURPOSES, OUTCOMES AND PROSPECTS OF
GRADES’ S&T DATABASE

In the course of those activities, the institution had by 1987 accumulated a
large volume of statistical information. Therefore, it was decided, with support
from the Organization of American States and of Canada’s International
Development Research Centre, that the best way to put it to advaniageous use
was to create a computerized daiabase, containing statistical series dating from
1970 onwards on the most commonly used indicators of S&T development.

The data which were originally incorporated include annual standard input and
output measures for each of 33 Latin American and Caribbean countries, as well
as general social and economic development indicators which are useful to assess
the relative standing of each of the region’s countries. These statistical series are
as complete as allowed by the periodicity with which relevant primary
information is collected in each country.

Examples of those indicators are the following: number of Research and
Development (R&D) units and projects; scientists, engineers and technicians in
R&D; enrollment and staff in different levels of higher education; university
degrees; R&D expenditures; export and import composition; direct foreign
investment; foreign royalty payments.

Other data refer to production and productivity indicators such as patents,
mainstream S&T joumal publications, ciiations and authors, domestic S&T
publications and international prizes obtained by local scientific researchers or
innovators. Also included are general socioeconomic indicators such as
population, birth and mortality rates, life expectancy at birth, population per
physician and hospital bed, daily per capita calory supply, gross domestic
product, per capita energy consumption, value added in manufacture, exchange
and inflation rates and foreign debit.

1 A representative set of such papers can be found in Sagasti et al. (1988). Other more recent
publications include Cueto (1989), Garland (1988 and 1989), Garrido Lecca (1985), Sagasti
and Garland (1985).

2 Sagasti et al.(1983); Sagasti and Cook (1985).

3A representative set of such papers can be found in Sagasti et al. (1988). Other more recent
publications include Cueto (1989), Garland (1988 and 1989), Garrido Lecca (1985), Sagasti
and Garland (1985).
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Many of the input variables are in turn disaggregated according to the different
criteria proposed by UNESCO: type of research (basic, applied, experimental
development), scientific field (exact and natural, agricultural sciences,
engineering and technology, health, social, others), sector of performance (public
and private; productive, higher education, general services), economic sector,
etc.. Another important classification criterion is main economic aim (evaluation
and exploration of the earth, sea, and atmosphere; civil space; agricultural,
forestal, and silvicultural development; industrial development; production,
conservation and distribution of energy; development of transport and
communications; development of educational services; development of health
services; social development and socioeconomic services; environmental
protection; advancement of knowledge; defence; other aims).

The purpose of this project has been to assemble and maintain updated
statistical data which can be used to monitor the evolution of scientific production
in the region, as well as to assess the efficacy and efficiency of its contribution to
social and economic development. The S&T DB is intended to provide this
information in a timely, homogeneous and comparable manner to a variety of
users, including academics, planners, politicians and public officials working in
this area.

At first glance it may seem strange that this task be assumed by a private
research center. One would believe that its "natural” location would be a national
S&T promotion or regulatory agency or a regional development agency interested
in these issues. However, the instability of policies and politicians in Latin
America, as well as of their administrative styles, and the precarious financial and
institutional conditions in which they must operate, including high rotation rates
of technical personnel, in addition to GRADE's own initiative, determined that
this institution would carry out the project in its first phase.

The initial --and continuing-- processes of identifying sources of primary and
secondary information, of obtaining their collaboration, of reviewing and
contrasting data obtained from different sources, of assessing the methodologies
applied for collecting and processing data in each country, and of evaluating the
completeness of the obtained information were rather difficult. While the volume
of information quickly became substantial, notorious gaps were left open. It was
not possible to determine whether those gaps could be attributed to a real lack of
primary data sources or rather to the simple fact that communication efforts had
been insufficient or less productive than desired. Establishing contact with
information providers was rather more difficult than anticipated, even in spite of
the good offices of the agencies who had previously promoted and financed
national surveys on S&T capacity in this region and who were supporting the
current effort.

A simple optimistic explanation might have been that the existence of the
database remained yet largely unknown, and that well planned dissemination
efforts would take care of the problem in the near future. However, serious
consideration had to be given to the possibility that the general thrust of the



598 Patricia de ARREGU!

project, or the way in which it was being carried out (that is, incorporating at first
the conventional S&T input and output indicators), did not respond to the real
needs of planners and decision makers.

Moreover, uncertainties about the quality of the available information (which
database managers are constantly trying to assess, requesting generating
agencies’ cooperation) and about the appropriateness of some of the standard
development indicators were not assuaged throughout that first stage of the
project. Repeated requests for comments, suggestions and criticisms submitted
to potential policy-making users remained largely unmet.

It became evident to database managers that, in order to promote cooperation
with and utilization of the system, they would have to be the first users of their
own services. Thus, two simple siudies on scientific production and productivity
were carried out in 1988 and 1989. Ii was expected that their publication would
show the type of use that could be given to the available data. It would generate
more interest in the information source and would stimulate demand for its
services, assessments of data validity and reliability and discussion of necessary
additions or changes in the database.

The better known of those papers®, which was published as part of the
International Development Bank’s 1988 annual development report and later on
as a GRADE working paper, reviewed available statistics on papers authored by
Latin American and Caribbean researchers in mainstream scientific journals,
citations of those publications, patents requested and awarded in this region of
the world and international prizes granted to Latin American scientists. In this
same line of work, an essay was written® which compares research productivity -
-measured in terms of the relationship beiween the number of registered
mainstream publications and citations, the number of scientists and engineers
involved in research and development, and the volume of R&D expenditures-- as
well as its thematic distribution among the largest countries of the region.

Thereafier, information obtained from the papers themselves, and through
direct requests to GRADE, has been used quite frequently by researchers both
within the region and elsewhere. The papers have been extensively cited and have
allowed the incorporation of their authors into international academic networks.
They have also elicited varied and contradictory reactions regarding both their
practical utility and their academic soundness, on grounds of many of the issues
which are being considered in the various sessions of this meeting.

However, the project’s objectives were mainly and explicitly aimed at
satisfying information needs of those involved in the design, application and/or
evaluation of S&T development policies for individual countries or for the region
as a whole, who could use the S&TDB indicators to compare their domestic
situation with that of other Latin American countries in terms of the sufficiency,

4 Arregui (1988).
5 Torero and Arregui (1989).
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efficacy and efficiency of resource allocation. By comparing the results obtained
in other places with different policies, they could, for example, explore the
convenience of introducing changes in the strategies pursued in their own
countries. In that process, it was expected that they would alert database
managers on data errors and limitations, articulating demands for additional and
different variables to be included in it and promoting that responsible agencies in
each country would devise means for assembling new necessary statistics. The
final outcome of this continuous process would be the availability of a sound
information system for decision making in this important development field.

Among those who were initially identified by database managers as those
*involved in the design, application and/or evaluation of S&T development
policies” and who were therefore targeted as primary potential users, can be
found a wide range of social institutions and actors. While there was a definite
implicit interest in satisfying information needs of scientists, professional
organizations and trades unions, scientific associations, universities and other
educational institutions, international technical cooperation agencies and
academics (particularly those studying science itself), prime intended subjects
whose information needs were to be met --and prompted-- were politicians,
congress members, productive sector representatives, national S&T promotion
and regulation agencies, national or regional planning bodies and governmental
executive offices.

After two years of project implementation, it must be admitted that those
planners and policy makers, however, are not yet among those utilizing the
information provided by the S&T DB. For some reason, the "numbers” are not
being "sold”.

Thus, there is now a need to evaluate the present usefulness of the database
and to plan its future evolution. Furthermore, it is necessary to evaluate the
adequacy of the conventional indicators it contains, particularly in terms of their
relevance for planners active in the field of S&T policy. Therefore, the project’s
current objective is to assess these issues and to propose and promote the
adoption of additional and/or alternative indicators, as well as to improve those
currently available.

A series of activities are being carried out this year, which will certainly
benefit from the discussions being held during this international meeting. Those
activities include the updating and verification of available data, the preparation of
users’ guides, the provision of information to interested parties, the application of
a user survey and the design and publication of a statistical handbook based on
the information in the database.

Furthermore, a Latin American seminar has been scheduled for the end of
November, during which participants will review state of the art” issues related
to the design, collection and utilization of S&T indicators, will analyze
theoretical, methodological and technical aspects of those issues and will jointly
evaluate user reaction to the database. Efficient means of data collection and
processing, as well as the appropriate balance beiween national and regional
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information systems will also be given consideration. By the end of the year,
decisions about the continuity of the project, about the data it should contain and
about the most convenient institutional framework for its future development will
be taken.

I - POTENTIAL NEEDS AND RELATIVE UNDERUTILIZATION
OF GRADE’S DATABASE

Having briefly described the origins, purposes and current outcomes and
prospects of this project, in what is left of this presentation, I would like explore
some of the reasons why demand for the data base’s services has not been
forthcoming from its targeted audience. Obviously, there is a whole set of issues
dealing with theoretical, conceptual and methoedological aspects and limitations of
conventional indicators which may have made it difficult for local officials to
utilize them as planning instruments. Many of the presentations in this meeting
have dealt with those issues, however, and I will therefore concenirate on a
somewhat different matier: institutional aspects of the project’s development
which may better explain its relative underutilization by those parties whose
needs it most particularly sought to satisfy.

In the first place, it is convenient to recall what it is that S&T indicators seek
to measure and with what aims. Their objective is to evaluate the situation, the
pace of progress being attained and the impact of S&T aciivities, as well as to
foresee their likely contribution to social and economic development. They can
be used to make decision makers aware of the interrelationships among the many
variables which intervene in a scientific system’s efforis and help them to
establish priorities for the allocation of scarce resources to various disciplines and
institutions. They can also be used to improve research institutions’ management
of their programs, given that they allow detecting implicit changes in the
objectives of scientific efforis, and to evaluate their linkages to other social
activities.

Supposedly, a country’s S&T regulatory and promotion agencies would
require information in order to facilitate decision making and day-to-day
management, as well as to design and propose mid- and long term policies in this
field. In practice, however, this may be far away from the real interests of these
organizations, which can easily become so bureaucratized that their sole concern
is their own survival, or which can be used by their leaders as a power base for
the recruitment of future political support. Where this is true, it is clear that
policies effectively applied will not easily be congruent with the “planning” focus
of efforts such as the previously described database.

With respect to other potential users of the database, that is, academics,
politicians, providers of S&T services, enirepreneurs, etc., almost as litile is
known about their perceived needs, except that when they are in urgent need to
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make some public declaration or to present some diagnostic statement or
proposal, they request particular bits of information.

It is difficult to believe there are no real needs, for which reason it will be
momentarily assumed that the problem lies in a lack of channels through which
demands can be formulated. When thinking about how S&T indicators are used
elsewhere, the first image which comes up is that of scientific establishments as
lobbies or particular interest groups and their negotiations with governments in
order to obtain a larger piece of the pie in public resource allocation. Data
provided by the National Science Foundation are waved by the educational
system to demand more resources with arguments such as “"The Japanese are
taking up all openings in science graduate programs in the U.S.. Meanwhile,
less and less resources are being allocated to basic research. It is essential to
increase the quantity and quality of those programs if we are not out to destroy
our industrial competitiveness and to relinquish our position in international
trade”. Another typical use of indicators occurs when mainstream publication
and citation counts of a university’s faculty are compared to average output or to
other institutions in order to argue in favor of continued financial support from
the federal government or of increased contributions from alumnae to institutional
investment funds. Why is it that this does not occur in our countries?

A tentative response is that, very much like our industry, science has
developed under the --not very-- protective mantle of the State. One could argue
over the effectiveness of that protection, over its consistency through time or over
its coherence with other public policies in the State’s spheres of social and
economic intervention. However, few practitioners of S&T activities would
advocate that the obtention and distribution of resources for science should be
determined solely by the free play of market forces.

However, once interest groups are successful in establishing public agencies
responsible for the promotion or regulation of S&T activity, they back up and
cease to provide them with information and other inputs --including the pressure
of their demands for processed information-- which those agencies would require
in order to fulfill their role. The typical document containing S&T plans which --
with luck-- these agencies may regularly produce remains largely unread.

Other problems which occur in Perd may be also true of many of our
countries. The general public does not perceive any tangible benefits arising
from science or technological innovation which might make it worthwhile for
them to become more interested in their developmentS. The productive system

6 Arregui and Acosta (1988), in a study of desirable scenarios for the future of Perd, found that
S&T factors have no space in young Peruvian leaders’ expectations for "a better future”. With
the almost single exception of references to the positive impact of the introduction of
computers into may spheres of social and personal life, the few other spontaneous references
to S&T incorporated into their descriptions of their dreams and expectations were remarks on
the need to control them so that "progress” would not increase unemployment.
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nourishes its weak growth with imported technologies and does not demand
much from the local S&T system. Scientists do not organize themselves as
pressure groups (except the few which teach in universities) in order to demand
support. Therefore, none of these potential sources of demand for information to
support policy proposals becomes effective.

. Another reason which might explain why there has not been more interaction
between information supply (i.e., the database) and potential demand is the
difficulties which assail dialogue between research institutions and public sector
agencies. Researchers and bureaucrats have different cultures, logics, discourses
and languages, which make two-way exchanges rather difficult. Ii would be
necessary that active scientists become more involved in public planning woik,
even at the price of their already fragmented time availability’. They should
participate not only as technical advisors in their fields of specialization, but in all
phases of what should be a constant process of identifving consensual mid and
long term objectives, fixing targets, formulating strategies and evaluating results.
Planners, in turn, need to invest time in convincing scientists that resources are
really scarce, that priorities therefore need to be established and that they need to
use available funding effectively and efficienily.

Finally, another reason why there is no demand for information from planners
is that no real planning is going on. Increasingly over the last decades, social
planning, which is eminently a mid- and long term oriented function, despite
being considered necessary, appears more and more distant from the main and
urgent concerns of politicians and decision makers (Sagasti 1988). Moreover,
even where, in spite of the awareness of its problems and limitations, people and
governments accept the possibility and convenience of rational interventions to
guide national development, planning agencies tend to easily become some sort
of technical secretariat of the Presidency, attending short term issues and
becoming involved in political controversies (Sagasti 1988) in ways which
contradict its essentially “harmonizing” ( concertadora) mission (Santa Cruz
1990).

It is crucial to redefine the role and structure of planning institutions, clearly
establishing that the main responsibility of its central body, specially in this age
of information overload, should be the reception, filtering, organization and
distribution of information for high-level decision making.

7 "...a full time researcher in an American university probably spends more time really doing

research than his officially equivalent Latin American colleague, who in fact spends half his
time teaching and advising, another half doing research, another half doing administrative
and planning activities, half time doing private consulting, half time looking for funding,
half time carrying out public relations for his or her institution, saving only two of his
remaining half times in order to write mass-audience articles based on his studies, take care of
his personal hygiene and try to balance his checkbook (always in the red, to be sure)...”
(Arregui 1990, pp.16-17).
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FINAL REMARKS

Meanwhile, and while the future course of the database project is determined,
I can’t help but make use of this opportunity to request support from all of you,
by providing new data and corrections to the samples of output which we have
distributed during this meeting, by making suggestions as to the strategy which
ought to be followed in order to obtain more cooperation from relevant statistical
offices and, specially, by giving us your opinions about the value, real or
potential, of this effort. Thank you.
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