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SUMMARY

The attached report of an international task
force is about a critical issue in world science: Is
the science done in the third world adequately
represented in international bibliometric indi-
cators of scientific productivity?

The Task Force The membership of the task
force of scientists and policy analysts is listed
with brief professional biographies on pages 4-
11. The task force received financial support from
the U.S. National Science Foundation and the
Rockefeller Foundation.

The Conclusion There are a variety of
databases for science, some computerized,
some still manually operated. The degree to
which they cover third world scientific activities
varies considerably and is complicated by the
variety of outlets in which third world scientists
publish, including the “gray" literature of reports
and other non-journal sources. At the workshop
considerable attention was paid to the Science
Citation Index (SCI) created by the Institute for
Scientific Information (ISI) since it is one of the
most comprehensive and widely used throughout
the world. Workshop participants estimated that
only about half of the scientific output of the third
world which meets international standards of ex-
cellence is included in the SCI.

Recommendations Our philosophy was to
suggest catalytic programs in five categories
which could yield significant improvement for
small investments of funds (full discussion of the
specific initiatives can be found on pages 24-33).

|. Studies

1. An analysis of the nature and usage
of the science and technology litera-
ture from developing countries (pre-
sently 4,500 journals) as acquired by
the British Library Lending Commis-
sion.

2. A study to explore, in depth, the bar-
riers to scientific research in the de-
veloping countries due to deficiencies
in access to databases, secondary
sources, and other information
sources.

3. A study of the editorial practices in
international scientific journals vis-a-
vis articles submitted by authors from
the developing countries.

Il. Steps Requiring Scientific Consciousness

Raising But Minimal Resources

4. Guidelines are given for journal editors
about features that will facilitate the
inclusion of their journal in international

databases, such as having a title page
in English.

Selection and presentation to ISI by
each country of the list of journals pub-
lished in that country that are of inter-
national quality.

lll. Steps Requiring Further Organization But
Minimal Resources

6.

Development of a peer review system
for journal editors and agency officials
in developing countries who wish to
avail themselves of such opportunities

IV. Steps of Small and Catalytic Costs

78

An initiative to provide seed money for
encouraging manufacturers in some
developing countries to produce
microfilm readers, as microform jour-
nals, books and reports are less ex-
pensive to produce and to ship airmail
than hard copy.

V. Steps with Broadly Distributed Costs

8.

10.

it

The expansion of the International De-
velopment Research Information Sys-
tem and extension of access to as
wide an audience as possible.
Encouraging each developing country
to acquire and maintain complete bib-
liographic control over, and complete
availability of, its own publications.
Monographs need to be prepared in
specific disciplines which are of spe-
cial interest to developing countries
but which are not adequately covered
in the usual databases, because, for
example, much of the literature is in
the form of reports.

Expanding the SCI to include the
roughly 25 to 50 thousand articles per
year of quality research. Projected ad-
ditional annual cost to ISI of $250,000
would be obtained from outside
sources for the first three years and
absorbed in the regular ISI budget
thereafter. The Rockefeller Foundation
has pledged an annual; amount of 15
to 30 thousand dollars as part of this
effort. Identification of new journals to
be included should be done by coun-
tries through special blue ribbon sci-
entific commissions such as the
academies or other scientific societies
in conjunction with ISI.



What You Can Do. Some of these recommen-
dations can be initiated directly by readers of this
report and their colleagues. If you are interested
in participating in one or more of the international
initiatives, please contact the coordinator of the
conference, Dr. Michael Moravesik, at the ad-
dress on the report cover.

|. Background

1. The birth of the project

Scientometric indicators, using bibliographic
databases, have been used widely and for some
time to assess scientific work and to acquire infor-
mation in science. For example, see e.g. Science
Indicators, National Science Board, 1983; T.
Braun, W. Ganzel, A. Schubert, Scientometric In-
dicators, World Scientific, Singapore-Philadel-
phia, 1985; A. van Heeringen, C. Mombers, R.
van Venetie, Science and Technology Indicators
1983. A comparison of the Netherlands with other
countries on the basis of quantitative data. RAWB
report, The Hague, June 1984. For a recent bib-
liography of scientometric analyses in physics
(publication, citations, and mobility studies), see
Jan Vlachy, Czechoslovak Journal of Physics
B35, 1389 (1985). It contains a list of some 50
previous bibliographies of this subject area, plus
a list of some 8-900 references to such scien-
tometric analyses. There has also been some dis-
satisfaction especially on the part of scientists
from the developing countries, with the existing
databases and with their utilization for purposes
other than information retrieval. It has been
claimed that these databases underrepresent
and misrepresent the scientific output of the Third
World. For example, recently a paper on a scien-
tometric subject submitted to the Latin American
journal Interciencia was refused publication be-
cause the referee deemed the database used in
that article so biased against developing coun-
tries that the conclusions of the article would be
significantly distorted.

In view of this latent and festering controversy
about the appropriateness of the existing
databases for Third World science, and because
of the great significance bibliometric indicators
play in scientific communication and in the man-
agement of science, it appeared advisable to try
to resolve these issues through intensive discus-
sion by a small and appropriately selected group
of interested and knowledgeable people. Help to
organize such an effort came readily. Eugene
Garfield, president of the Institute for Scientific
Information (ISI), had expressed his interest from

the start and offered the premises of IS, free of
charge, for the meeting. Financial support was
obtained from the Division of International Pro-
grams of the National Science Foundation and
from the Rockefeller Foundation. This first phase
of the effort, described below, streiched over the
period from July 1984 to October 1985. This re-
port deals with the first phase, and is being dis-
tributed widely to elicit comments, criticism, and
offers of further cooperation. Responses should
be addressed to Michael J. Moravcsik (who was
the initiator, organizer, and coordinator of the pro-
ject) at the address given on the cover.

2. An unorthodox format

The effort was carried out along somewhat un-
conventional lines. Both written and oral forms of
communication have their own special strength
and weaknesses; hence, they should be utilized
primarily in the mode in which they are strong.
Extensive exposition of positions and arguments
and the transmittal of factual information are best
done through written communication. Oral com-
munication has the advantage of instant feed-
back and is well suited for debate, for the estab-
lishment of consensus, and for question-and-an-
swer exchanges. The format used was also
based in the belief that the participants at most
meetings do not spend sufficient time prior to the
meeting formulating their own views and sugges-
tions. Precious time at the meeting is wasted
“warming up.”

The format used, therefore, was a combination
of written correspondence and of a meeting. The
written correspondence began about a year prior
to the meeting, as soon as the participants had
been identified and had pledged their time and
effort for the task. Relatively few of those making
this pledge backed out of the effort later, and
some of these had genuine emergencies inter-
vening. Oncethe list of participants was set, these
participants were asked to submit written position
papers, articles, data sets, or any other material
thought relevant to the subject. Periodically,
about every 2-3 months, these items, submitted
to the project coordinator, were duplicated and
distributed to all participants. Participants were
also asked to submit suggestions for the meeting
agenda. Altogether a large amount of material
was circulated. By the time of the meeting par-
ticipants had access to the materials, had an op-
portunity to argue with other points of view, and,
most importantly, had prepared their own thinking
for the meeting.

The meeting itself took place on July 10-12,
1985, at IS! in Philadelphia. Since material had




circulated prior to the meeting. at the meeting
itself there were no formal talks, but only infarmal,
round-table discussion, within the framework of
a general list of topics. The agenda appears in
the appendix to this report. The actual discussion
strayed considerably away from the outline, par-
ticularly in the order in which topics were addres-
sed.

It was the intention right from the start that re-
sults should not only be conceptual clarifications
and general statements. Specific, realistic, and
practical proposals that could be implemented
by a task force of participants were sought. The
discussion focussed in that direction. We found
a number of steps that can be taken without
mounting huge new programs and without involv-
ing gigantic organizations. This will be discussed
in Part [V. Some of these steps depend on recog-
nizing the problems and on slight alterations in
the daily practices of many individuals and or-
ganizations around the world that could rectify
them. This is one reason why this report is being
so widely circulated.

3. The participants

The list below contains all the participants at
the Philadelphia meeting, as well as those who
participated in the postal correspondance until
the very end but could not attend the meeting
itself. (These latter people are marked by an *))
The brief identifications after the names were pre-
pared by the individuals themselves. All of those
provided transportation and subsistence by the
project’'s grants were invited as individuals and
not as representatives of an organization. A few
people, marked on the list by #, were invited as
auxiliary participants and were supported by their
own organizations. At the meeting no distinction
was made between these two categories of indi-
viduals.

“ALONSO, Rodriquez Fernando

Born in Oviedo, Spain, got his M.D. at the Univer-
sity of Madrid, Spain, in 1955 and the M.A. in
Library Science at University of Minnesota,
U.S.A., in 1967.

Head Librarian at the University of Concepcion,
Chile, from 1961 to 1971. Training Officer at
BIREME from 1972 to 1978. Technical Officer at
WHO Headquarters, Geneva, Office of Library
and Health Literature Services, from 1978 to
1982. Presently, Director of BIREME, the PAHO's
Latin American Health Sciences Information
Center in Sao Paulo, Brasil

BIREME, Rua Botucatu 862
Vila Clementino

Box 20381

Sao Paulo, Brasil

#ANANDAKRISHNAN, Muni

Senior officer, CSTD, United Nations, NY 10017;
Formerly: Chairman, Dept. of Civil Engineering,
IIT, Kanpur; Science Counsellor, Embassy for
India Washington D.C., Research papers in Soil
Mechanics; Books and reports in Engineering
Graphics and Science and Technology for De-
velopment.

UNCSTD, Room 1040

1 UN Plaza

New York, 10017

ARUNACHALAM, Subbiah

Subbiah Arunachalam is an information scientist
interested in scientometrics, increasing Third
Worlders' access to information and writing on
science and science policy. He is the editor of
Indian Journal of Technology.

Publications and Information Directorate
CSIR. Hillside Road, New Delhi
110012, India

#BOND, Jennifer

Senior Staff Associate for International S&T
Studies and Information, Division of Science
Resources Studies, National Science Foundation.
Reports on international science and technology
indicators and two years work at the Brazilian
Space Research Institute.

National Science Foundation

Washington 20550

BRAUN, Tibor

Professor of Chemistry, Institute of Inorganic and
Analytical Chemistry, L. Eo6tvds University,
Budapest, P.O. Box 123, 1443 Budapest, Hun-
gary, and Director of the Information Science and
Scientometrics Research Unit of the Library of
the Hungarian Academy of Sciences. Books and
research articles in analytical and radiochemistry,
quantitative aspects of science, science man-
agement and research policy. Founder and editor
of Scientometrics, an international journal.

Inst. Inorganic Chemistry

Box 123

Budapest, Hungary 1443

#BRUER, John T.

Program officer, Josiah Macy, Jr. Foundation,
New York. Bibliometric studies on the use of re-
search articles; applications of graph theoretic



to the sociology of sciences and to bibliometric
retrieval.

Macy Foundation

44 East 64th Street

New York 10021

CORI, Osvaldo

Professor of Biochemistry, Facultad de Ciencias,
Universidad de Chile. President of CONICYT (Na-
tional Science and Technology Commission) of
Chile. Research interests: Enzyme mechanisms;
Biosyntheses of terpenes in plants.

Flandes 1108

Santiago 10, Chile

#DAVIS, Charles H.

Science advisor, Conseil de la Science et de la
Technologue du Quebec, Quebec Canada. Arti-
cles and reports on science and technology pol-
icy, biotechnology, higher technical education,
and international relations in Canada and Africa.
Conseil de la Science

1275, boul. Charest ouest

Quebec GIN 2C9

Canada

DREW, David Eli

Professor of Education and Public Policy, Clarem-
ont Graduate School, Claremont, CA 91711.
Books, technical reports, and journal articles
about the funding and management of scientific
research in universities, defining quality in
academic research, evaluating the impact of fed-
eral science funding, and developing strong sci-
entific research efforts in areas that previously
have had weak science. (Additional research and
writing has been about other issues in higher edu-
cation and about the measurement of aptitude
for work with computers.)

Claremont Graduate School
Claremont, Cal. 91711

#EHIKHAMENHOR, Fabian

College of Information Studies, Drexel University,
Philadelphia, PA 19104. Doctoral Student of Infor-
mation Science, with concentration in Communi-
cation in Science & Technology, and Information
Systems. Presently studying information flow in
physical science research in Nigerian univer-
sities.

c/o Belver Griffith

Library Science, Drexel Univ.

Philadelphia, Pa. 19104

EISEMON, Thomas

Professor of Comparative Education, Department
of Administration and Policy Studies in Education,
McGill University, Montreal, Quebec, H3A 1Y2.
Research interests concern the development of
institutions for scientific training and research in
East and West Africa, and in South Asia.
Faculty of Education

McGill University

Montreal, PQ, Canada H3A 1Y2

*FRAME, J. Davidson

J. Davidson Frame first began using bibliometric
indicators to measure S&T development in the
Third World when he joined the staff of Computer
Horizons in 1973. He is presently Director of the
Program on Science, Technology, and Innovation
at George Washington University.

Management, Lisner Hall

George Washington University

Washington, D.C. 20052

GARFIELD, Eugene

President and Founder of the Institute for Scien-
tific Information 3501 Market Street, Philadelphia,
Pennsylvania 19104. Host for the conference. ISI
publishes the Science Citation Index, Social Sci-
ences Citation Index, and Arts & Humanities Ci-
tation Index as well as Current Contents. Writes
essays each week in Current Contents which
have been collected in a new annual series of
seven volumes called Essays of an Information
Scientist. One of the co-editors of Scientometrics
and author of Citation Indexing (ISI Press). Lec-
tured extensively in the Third World.

Institute for Scientific Information

3501 Market Street

Philadelphia, Pennsylvania 19104

*GREENE, Michael

Received Ph.D. in physics from University of
California, San Diego and taught at the University
of California, Brown University, and University of
Maryland. Formerly deputy director, science pro-
gram, Organization of American States. Presently
associate director, Board on Science and
Technology for International Development of the
National Research Council.

BOSTID, NAS

Joseph Henry Building

21st and Penna

Washington 20418

GRIFFITH, Belver

Professor of Information Science, Drexel Univer-
sity, Philadelphia, Pennsylvania, 19104. Writings
and research on scientific communication, the



structure of science and scientific literature, and
on the organization and evaluation of information
systems and services.

Library School

Drexel University

Philadelphia, Pa. 19104

#HIEBERT, Gordon L.

Senior Program Manager, Division of International
Programs, National Science Foundation,
Washington, DC 20550. Physical chemist. Cur-
rent responsibilities focus on science in develop-
ing countries, production and utilization of scien-
tists and engineers in the Third World.
International Programs

National Science Foundation

Washington 20550

KIM, Yongduk

Professor of Physics, Sogang University, Seoul,
Korea. Books and research articles in theoretical
elementary particle physics and experimental
quantum optics. Past editorial member of the jour-
nals of the Korean Physical Society and a present
board member of the same.

Department of Physics

Sogang University

Seoul, South Korea

LE PAIR, Cornelius

Dr. C. le Pair (49), director of Technology Founda-
tion, STW, van Vollenhovenlaan 661, Utrecht, the
Netherlands. Physics Ph.D. Leiden 1965, Assoc.
prof. Am. University Beirut, journalist, deputy di-
rector FOM (physics division Netherl. Res. Coun-
cil). Advisor Ministers for Science, Education,
Econ. Affairs and EC. Visitor/guest NSF, DOE,
SERC, DFG et. al. Current res. interest: Science
of Science and Technology.

FOM, Van Vollenhovenlaan,

661 3502 GA

Ultrecht, The Netherlands

LINE, Maurice

Director-General (Science & Technology), British
Library, Wetherby, England. Research articles on
bibliometrics, especially obsolescence; also on
document supply systems. Professional concern
with the availability and use of scientific literature.
British Lending Library Div.

Boston Spa, England

LS23 7BQ

MENOU, Michel J.

Free lance consultant in information systems, 129
Av. P. Vaillant-Couturier, 94250 Gentilly, France.
Articles and reports on scientific and technical

information in developing countries. About 15
years involvement in the establishment of national
information systems in developing countries.
129 Av. Paul-Vaillant-Couturier

Gentily 94250 France

MORAVCSIK, Michael J.

Professor of physics, University of Oregon,
Eugene, Oregon 97403. Books and research ar-
ticles in theoretical elementary particle and nu-
clear physics, in the measurement of scientific
output, and in science policy problems of de-
veloping countries. Originator, participant, and
consultant in development projects.

Institute of Theoretical Science

University of Oregon

Eugene, Oregon 97403

#MOSCOSO, Ana

Reference librarian, University of Puerto Rico,
Medical Sciences Campus, San Juan. Research
in the characteristics of production of research
publications of Latin American biomedical re-
searchers using IS|I database. Participant and
consultant in projects for the development of bib-
liometric and other health-related research indi-
cators in Latin America.

c/o Belver Griffith, Library Science

Drexel University

Philadelphia, Pa. 19104

NARIN, Francis

President, CHI Research/Computer Horizon, Inc.,
Cherry Hill, N.J. Research articles and project
direction in literature and patent bibliometrics,
science indicators, technology indicators.

CHI Research

1050 Kings Highway North

Cherry Hill, N.J. 08034

PAULY, Daniel

Dr. Daniel Pauly is a Senior Scientist at the Inter-
national Center for Living Aquatic Resources
Management, Manila, Philippines. His specialty
is tropical fishery biology, and he has published
exhaustively on this and related topics. His teach-
ing activities throughout the tropics have led to
his growing interest in scientometrics as related
to problems of developing countries.
International Center for Living Aquatic Resources
Management, Box 1501, Makati

MetroManila, Philippines



REIG, Osvaldo

B.S. University of Buenos Aires, Ph.D., University
of London, Principal Investigator, CONICET Re-
search Career; Regular Full Professor, University
of Buenos Aires. Publications in evolutionary biol-
ogy, paleontology, mammalogy and philosophy
of science.

Alsina 2981

3er Piso, Dto. 6

1207 Buenos Aires

Argentina

SANDOVAL, Armando

Director Emeritus of the Centro de Informacion
Cientifica y Humanistica, Universidad Nacional,
Mexico City, Mexico.

Amores 1804

Mexico D.F. 13100 Mexico

*SONIS, Abram

Former Director of the Latin American Center of
Medical Administration (Buenos Aires) and the
Regional Library of Medicine (Sao Paulo, Brasil)
(PAHO). Activities, articles and books in teaching
and research on health care and health informa-
tion systems and science policy in developing
countries.

Juan De Garay 431

1153 Buenos Aires

Argentina

#WARREN, Kenneth

Director for Health Sciences, the Rockefeller
Foundation. Previously Professor of Medicine and
Library Sciences, Case Western Reserve Univer-
sity. Author and editor of Scientific Information
Systems and the Principle of Selectivity, Praeger,
1980; Coping with the Biomedical Literature,
Praeger, 1981; Selectivity in Information Systems:
Survival of the Fittest, Praeger, 1985.
Rockefeller Foundation

1133 Ave. of the Americas

New York 10036

WHITE, Wendy

Information Services Manager, BOSTID, JH-210,
National Research Council, Washington, D.C.
20418. Interested in access to and use of informa-
tion by Third World researchers. Has worked with
libraries in Colombia, Jamaica, Thailand, and
Ecuador.

NAS, Joseph Henry Bldg.

21st and Penna

Washington 20418

YUTHAVONG, Yongyuth

Professor of Biochemistry, Mahidol University,
Faculty of Sciences, Bangkok 10400, Thailand.
Research articles on biochemistry of malaria and
previous editor of Journal of the Science Society
of Thailand. Chairman of Working Group on Sci-
ence and Technology Development for the 6th
National Economic and Social Development Plan.
Biochemistry, Mahidol University

Rama V| Road

Bangkok 10400, Thailand

ZAHLAN, Antoine B.

Consultant, 74 Oakwood Court, Abbotsbury
Road, LONDON W14 8JF, UK. Formerly: Profes-
sor of Physics, American University of Beirut.
Books and research articles in: Molecular and
solid state physics; science policy; brain drain;
institutional and manpower planning. Has
founded a number of institutions and scientific
societies in the Arab world; has initiated and di-
rected a variety of research programs in Arab
development.

74 Oakwood Court

Abbotsbury Road

London W14 8JF

UK.

In addition, several other members of the staff
of I1SI also attended some of the discussion and
contributed very valuable information to it. These
included Robert Day, Director of ISI Press, Henry
Small, Director of Research, Stephani Ardito
Quinzer and Helen Atkins of the journal evaluation
group, and Calvin Lee.

Il. THE ANALYSIS OF THE PROBLEM

4. The aims of a database

To analyze whether bibliographic databases
set up in industrial countries are suitable for use
in the developing countries, we must establish
the purposes for which such databases were es-
tablished. Bibliographic databases for science
have three general types of uses:

1. Information on research already performed
to support ongoing research.

This is the use the research scientist has in
mind. A researcher in a developing country wants
to be aware of previous work related to his current
research problem even if this problem is quite
specifically related to the locale of the developing
country, for example, a problem in tropical
fisheries. Such information is needed by the re-
search scientist both when entering a new field



of research, and when pursuing an ongoing re-
search effort.

2. Information on the scientific community for
the management of science.

This includes assessment of individuals, re-
search groups, institutions, countries, regions, or
the world; it includes the past outcome and re-
search, the allocation of financial support for re-
search, the establishment of new facilities, etc.
This is the use the science manager has in mind.

3. Information on the evolution of scientific
knowledge and on the pursuit of science as a
human activity.

This is the use bibliometricians, information sci-
entists, historians of science, philosophers of sci-
ence, sociologists of science, psychologists of
scientists have in mind.

The three objectives may dictate different
needs for databases and in fact these needs may
differ among regions and subject matters. For
example, for the purposes of the scientist in trop-
ical fisheries an informal and limited database,
involving all the (relatively few) groups active in
the field, and providing authors and article titles
but no citation data, but also including the report
literature, may suffice. The same database may
be of little help to scholars in the science of sci-
ence. A database perfectly satisfying the needs
for all three uses may be impossible (or too ex-
pensive and unwieldy) to create.

5. Existing databases

There are a variety of databases for science.
Some are computerized, others still manually op-
erated. Some are discipline-specific, others are
broadly inclusive. Some are limited to certain
countries or regions, others are worldwide. Most
contain information only on authors and titles, but
some include citation information also. Some in-
clude abstracts, others do not. Some include the
“gray” literature of reports and other non-journal
sources, others are restricted to journals. There
may be variation in terms of the handling of mul-
tiple-authored papers, of review articles, books,
monographs, or even textbooks. For most pur-
poses computer-manipulability and geographi-
cal comprehensiveness are very desirable qual-
ities, since the first allows easy use and statistical
analysis, while the second is an outgrowth of the
universality of science and increases the regional
utility of the database.

The workshop spent a relatively large amount
of time discussing the SCI database created by
IS, since it is probably one of the most com-
prehensive and widely used one around the
world, and hence its coverage is regarded as a

crucial element in the dissemination of research
performed by scientists in the Third World as well
as an indicator of the output and characteristics
of science pursued in the developing countries.
In particular, the database underlying the Sci-
ence Citation Index (SCI) and, to a lesser extent,
the database underlying Current Contents (CC)
were discussed.

As a very brief overview, one can say that out
of the 50,000 to 70,000 serials in the natural sci-
ences in existence around the world, the encyc-
lopedic databases like those of ISI or CNRS Pas-
cal M include only about 4000. These 4000 jour-
nals, however, cover a very large percentage of
those scientific articles published which are most
likely to be cited. When it comes to the practical
question of extending the coverage of a
database, the extension needs to be specified in
terms of the number of additional journals to be
surveyed. The impact on the information service
is best guaged in terms of number of articles, not
number of journals, and it is anticipated that ex-
tending coverage of Third World journals could
be quite feasible because of their smaller size.

The criteria used to include or exclude a journal
with respect to the IS| database are somewhat
arbitrary, flexible, and multidimensional, that is,
a whole set of criteria are considered together.
An important one, however, is the extent to which
the journal is cited in the scientific literature, that
is, the total or average number of citations re-
ceived by articles published in that journal (im-
pact). This point is a source of controversy, since
some claim that the citation frequency and being
included in the ISI database represent circular
criteria that discriminate against efforts on the
part of scientific communities in the developing
countries to achieve international visibility. This
claim appears plausible and credible, but sys-
tematic evidence for the existence of this vicious
circle is not available, only case histories. An
example is the English language Journal of the
Korean Physical Society which was not included
in the database of ISI and the contributions by
competent Korean physicists in USA to the journal
are impeded due to the lack of citation credit.
However, ISI staff gave examples of journals
which are indexed by ISI even though they are
not the highest impact journals but they satisfied
other criteria necessary to insure representative
geographic coverage in Current Contents or the
Science Citation Index.

In any case, this is an area in which data could
be readily developed.



6. Problems of inclusion

There are a number of mundane problems con-
nected with the inclusion of a journal in a
database like SCI. Language is a problem, espe-
cially if a non-Roman alphabet is used. The SCI
staff can handle major European languages
which use the Latin alphabet, such as English,
French, Spanish or German. They can also han-
dle the Cyrillic alphabet. However, less common
languages even in the Latin alphabet (e.g. Hun-
garian) present difficulties, and so do other
scripts like Chinese, Korean, Thai, Hebrew,
Arabic, efc.

Database managers are averse to handling
journals which do not appear regularly, or which
appear very much later than the date printed on
their cover. This problem may be one of appear-
ance rather than of substance, but it is neverthe-
less important.

Access to the issues of a journal can also be
a problem. Regular and reliable supply of the
copies of the journal is essential for inclusion into
a current database.

All databases, whether publicly subsidized or
commercially supported, cater for specific users,
and hence decisions about coverage have to
consider frequency of use. At present, the useage
of the ISI databases in the developing countries
is, comparatively, low, in spite of the discount
price such countries receive on purchases of SCI
and other ISI material.

According to the SCI about 4-5% of the world's
production of scientific articles comes from the
developing countries. The workshop spent a con-
siderable amount of its time estimating how much
of the Third World's scientific production is left
out by the IS| database. One has some approx-
imate data for some large countries (e.g. Brasil),
and for some regions (such as the Arab coun-
tries). Very roughly, it appears that only about
2-8% of Third World journals are included in SCI.
If, however, some selection is made on the basis
of the quality of the journals also, one concludes
that perhaps half of the scientific output of the
Third World which meets the international stan-
dards of excellence is included in SCI. Although
these fractions are very approximate, they are
important in estimating the magnitude of the task
if the ISI coverage of the literature of the develop-
ing countries is to be improved.

As mentioned before, the ISI databases do not
include the "gray” literature of reports and other
informal non-journal modes of communication.
Dealing with that literature is something the work-
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shop considered only tangentially although it was
recognized that this mode of publication is often
prominent in Third World science.

7. Information problems

Although a general discussion of problems of
scientific communication by scientists in the Third
World was not the specific aim of the meeting or
of the preparatory activities, some of these ques-
tions inevitably arose in our discussions because
they are connected to the problems of bibliog-
raphic coverage and measures. In particular,
questions arise of where scientists from the Third
World publish, whether they are discriminated
against by referees and editors of the interna-
tional journals, whether they are significantly
handicapped because English is the language
of the international journals, whether local journals
in the developing countries are desirable or not
and for what purposes, whether publication in
local journals often involved “double-publication™
of articles also published in the international jour-
nals, etc. One generally shared impression is that
the internationality of science is more evident for
strictly “basic” research than for “applied” re-
search with local relevance, and it is also more
evident for the physical sciences than for the
biological sciences which tend to be more geog-
raphy-specific. A reflection of some of these de-
liverations will appear in the conclusions and in-
itiations of action.

lll. POSSIBLE IMPROVEMENTS
A. Strengthening Other Methods

8. Tools of communication

If the normal tools of scientific communication
worked satisfactorily for scientists in the develop-
ing countries, some aspects of the databases
would not be so critical. In this connection the
meeting discussed briefly the problems of journal
distribution in developing ocuntries, and the pos-
sible encouragement of microfiche versions of
journals which can be produced very much less
expensively than hard copy. The extensive use
of microform in developing ocuntries requires,
however, the widespread availability of inexpen-
sive and hence locally produced microfiche read-
ers. The reader is a very simple gadget and high
quality readers are now available in the more ad-
vanced countries for $100-$150. The same qual-
ity reader could be manufactured in developing
countries for a fifth of that, and then sold in return
for local rather than hard currency. Because of
the initial uncertainties, the establishment of such
a local industry may need some outside seed



money at least in the form of a guaranteed “safety
net.” More about this in the list of recommenda-
tions.

In some respects the use of microform is not
as convenient and flexible as having the hard
copy. For example, making a hard copy from
microfiche is expensive and requires additional
machinery. So the access to journal literature
should not rely entirely on the use of microform.
On the other hand, the microform option should
certainly be available to scientists in the Third
World and can in fact be made available with
relatively little effort, while the more elaborate
modern technigues (e.g. a computer network) as
well as the traditional hard copy option are not
easily within the reach of those scientists. The
best strategy appears to be the multipronged ap-
proach in which all realistic possibilities are
probed and developed as the opportunities arise.

9. Peer review

An important method of assessment, an alter-
native to bibliometric methods and in many ways
complementary to it, is the peer review. In a de-
veloping country, where the scientific community
in a given area of science may be very small,
peer reviewing on a purely domestic level is not
feasible. To resort to international peer review,
however, encounters some logistic difficulties
(among others). In some instances local acquain-
tance with the worldwide scientific community
may not be large enough to be able to pinpoint
the appropriate referees. Reluctance may also
be caused by not knowing whether the potential
referee is willing to perform the task, and by fears
that the potential referee may not be sufficiently
familiar with the difficulties of doing research in
developing countries to be able to assess the
situation realistically. To circumvent some of
these difficulties, some action is proposed in Part
V.

B. Improving the Bibliographic Tools

10. Regional or national databases

There are already a variety of national
databases, for example in India, Brazil, Mexico,
Columbia, Morocco, Tunisia, Egypt, Senegal, etc.
By having direct control of what they include and
how they are structured, such databases can
readily serve local needs. The creation of a good
database is also of educational value in science
policy matters. At the same time, such databases
can seldom be used for international compari-
sons, and they may be difficult to access for sci-
entists or others outside the country. Access even
within the country may not be easy. Hence, while
the meeting recognized the existence and prob-
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able further development of such databases, it
did not consider such databases an immediate
answer to the basic problem it considered,
namely the comparative assessment of scientific
activity. However, the meeting considered that in
the long term, national bibliographic databases
which would be comprehensive, compatible, and
internationally available, are a most needed tool
for the development of scientific activities and
their management.

Regional databases would be more widely use-
ful, perhaps also financially more efficient, while
still having limitations of access and intercompari-
son. In fact, there are very few regional databases
in existence which are also multidisciplinary. The
meeting did discuss the question of whether
perhaps the establishment of such regional mul-
tidisciplinary databases would satisfy the needs
of the developing countries better than the expan-
sion of the present international databases. The
discussants felt, however, that this question was
best treated in regional fora in which the feasibility
of regional efforts could be realistically assessed.
Therefore, the meeting chose to concentrate on
exploring the expansion of international
databases.

11. Expanding the existing databases

The discussion at the meeting focused speci-
fically on the feasibility of expanding the SCI to
include all the work performed in the developing
countries which is deemed of sufficiently high
quality by commonly agreed standards and
which is published in scientific journals. As men-
tioned earlier, the “missing” amount is perhaps
as much as the amount now included from the
Third World. A rough estimate was that 25,000-
50,000 more articles per year would have to be
included. This could include journals from other
countries which publish many articles from or
about Third World science. Certain Eastern Euro-
pean journals publish heavily in areas of interest
to fisheries and oceanography. India and the
USSR are strong in electrochemistry and cite
each other’s literature. The same could be said
about the Chinese and Japanese journals. In
terms of ISI total volume, even 50,000 articles is
not a large amount. The yearly cost of this ex-
panded coverage would be about $250,000
which would have to be obtained from an outside
source for the first three years. Thereafter the
extra cost could be absorbed in the regular ISI
budget.

The 25,000-50,000 articles would represent a
large number of journals, because most of the
newly included journals would be relatively small
and infrequently published. Therefore, the task



of identifying the new journals would be signifi-
cant. This could be done by countries, through
a special blue-ribbon scientific commission (e.g.
through the academies or other scientific
societies), proposing a list of journals to be in-
cluded. and supplying ISI with sample copies for
comparison and evaluation on the basis of inter-
national criteria.

The meeting concluded that this would be feas-
ible, and would represent a major step in the
resolution of the problem. It may not suffice for
all purposes, but further steps should await the
establishment and testing of this expanded
coverage. Details of this initiative are given in Part
IV.

The meeting briefly considered alternative tools
for measuring scientific activity. such as
databases on current research projects, partici-
pation in national and international scientific
meetings, membership in scientific societies, sci-
entific awards, etc. Because of their specific na-
ture, they do not lend themselves easily to inter-
national comparisons and are also difficult to ac-
cess. Although bibliometric data more often than
not need to be combined with other types of indi-
cators, they are felt to constitute the most basic
and universal tool for the assessment of scientific
activity.

IV. SPECIFIC INITIATIVES

12. Comments on the type of approach

In recommending action, one can aim in sev-
eral directions. Some actions in science develop-
ment involve massive organization and huge
sums of money, encased into formal structures
and extensive bureaucracies. A quite different
type of action is based on the belief that there
are, within the worldwide scientific community
and its environment, many latent possibilities
which are almost ready to meet needs of science
in the developing countries, except for a small
gap between opportunities and needs which can
be bridged by a small, very carefully chose,
catalytic program.

Most of the action proposed in this part of the
report will be of this latter type. The initiatives
outlined here are grouped into five categories.
The first contains studies, or the acquisition of
information on aspects of our problem area which
would greatly facilitate solving them. Although
one of the oldest “tricks” for procrastinating or
for kiling a project is to recommend “further
studies,” we believe that our list of studies is suf-
ficiently specific to run parallel with (and not as
a prerequisite for) other action.
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The second category includes steps that are
practically free (i.e. cost a negligible amount) but
involve being aware of certain factors and willing-
ness to introduce slight modifications in present
practices. Creating such an awareness and the
will to act accordingly, although not primarily a
question of finances, is often not easy.

The third category includes action that is also
practically free but involves a certain amount of
organizational effort.

The fourth category contains small and cataly-
tic initiatives which are relatively inexpensive.

Finally, the fiith category features situations
where the cost of the initiative, although not mas-
sive, is not small either, but where the cost can
be shared among many participants so that the
cost per participant is not excessive.

13.Studies

A. An analysisis needed of the nature and usage
of the science and technology literature from de-
veloping couniries (4,500 journals) that is ac-
quired by the British Library Lending Division.
(25% of the use of the collection comes from
foreign countries). Such information would be im-
portant for (a) assessing the characteristics of
the literature, (b) assessing the relative use made
of the literature by developing and developed
countries, (c) constructing scientometric indi-
cators which include such literature. (d) creating
better and enhanced dissemination and use of
such literature. Such a study can be carried out
in the British Library, at a cost in the order of
$12,500. Steps are being taken for executing
such a study

B. A study is needed to explore, in depth. the
barriers 10 scientific research in the developing
countries due to deficiencies in access o
databases, secondary sources, and other infor-
mation sources. The study should pick a specific
scientific field and document the findings in de-
tail. A subgroup chosen from among the particip-
ants of the meeting is in the process of preparing
a detailed proposal for this.

C. A stugy is needed on the editorial practices
in international scientific journals vis-a-vis articles
submitted to such journals by authors from the
developing countries. Is there any evidence for
discrimination in the refereeing of such articles?
The study may follow the general outlines of the
Merton-Zuckerman study of biases in Physical
Review (Minerva 9, 66 (1971)}). The study could
be carried out by taking two highly cited and
refereed journals, and select a batch of articles
submitted to them by authors from developing
countries, with a second batch of other papers
serving as a control group. Such a study should



be designed to avoid methodological problems
found in previous work on peer review (See John
Bailar, NEJM 312(10):654 (1985).). These papers
could then be refereed again by a peer review
group. The study, a fairly standard one except
for its particular subject matter, would require the
usual budget for such projects, perhaps between
$50,000 and $100,000.

Alternatively, it would be quite feasible to
choose world-class journals in the major scientific
disciplines, identify submissions from DC's and
trace those papers through the editorial reviewing
system. Such a study could furnish preliminary
data on biases against DC authors, and perhaps
more significantly, generate information that
would enable DC authors to compete better for
space in journals, and generate guidelines for
journal editors that would insure fairer treatment
of DC authors. This also would cost about
$50,000-$100,000, and would follow the
methodology of the Merton-Zuckerman work re-
ferred to above.

14. Steps needing awareness but minimal re-
sources.

A. To facilitate inclusion into international
databases, journals in the developing countries
should provide the following features using the
ISO transliteration system:
i) At the journal level:
a) An English title page
b) An English table of contents
ii) At the article level:
c) a postal address for the authors in Latin
characters
d) atransliteration into Latin characters of the
references, if these are written in another
script.
e) if possible, an English abstract
These features are almost always a prerequi-
site for including a journal in databases, and
hence would greatly improve the chances of jour-
nals’ inclusion.

B. To facilitate the consideration of journals pub-
lished in the developing countries for inclusion
into databases, each country should select, with
the help of a specially constituted committee con-
sisting of working scientists, a modest list of jour-
nals published in that country that are of interna-
tional quality. This list should then be submitted
to ISI and to the managers of other international
databases, with a sample copy of each of the
journals included on the list. ISI will then study
these lists in some detail and make decisions on
inclusion.
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15. Steps needing organization but minimal
resources for operation

We need an initiative to define the best ways
for the international scientific community to pro-
vide a peer review system for those journal editors
and funding agency officials in the developing
countries who wish to avail themselves of such
opportunities. It is assumed that the operation of
such a peer review system would be no more
expensive than the system now used in the scien-
tifically advanced countries. The initial formula-
tion and organization of the system, perhaps first
on a pilot-project basis in some particular scien-
tific discipline, would require a grant of about
$50,000.

16. Steps of small and catalytic cost

Microform journals, books, reports, etc. are less
expensive to produce and to ship air mail than
hard copy. The use of micro products in the de-
veloping countries is inhibited by the unavailabil-
ity of good quality but inexpensive microform
readers which could be purchased without ex-
pending hard currency. Microform readers are
simple gadgets which, even in the industrial
countries, are available for $150 or so, and could
be manufactured in developing countries for a
fraction of that cost. That they are not is due to
the initial reluctance of manufacturers to enter a
new product area, as well as to the uncertainty
about the size of the market. An initiative is
needed to provide seed money (perhaps merely
in the form of guarantees) for encouraging some
manufacturers in some appropriately selected
developing countries to produce such microform
readers. An initial sum (perhaps $10,000) would
support an exploratory project to identify possible
locales and individuals to be involved in the pilot
project.

17. Steps with broadly distributed cost

A. In cooperation with four other reseach funding
organizations, the U.S. National Research Coun-
cil has prepared a database of research projects
funded by these organizations. The International
Development Research Information System
(IDRIS) was designed as a private, joint database
to enhance cooperation among the founding
agencies. The database describes research un-
derway in developing countries, including the re-
cipient organization and address, researcher
name, geographical area under study, key words,
abstract, and level and source of funding.
Currently IDRIS is limited to the information en-
tered by one of the founding institutions and is
accessible only through one of these organiza-



tions. The originating institutions are: The Cana-
dian International Development Research Center,
the Swedish Agency for Research Cooperation
with Developing Countries, the International
Foundation for Science, the German Appropriate
Technology Exchange, and the Board on Science
and Technology for International Development of
the U.S. National research Council.

In order to make IDRIS more useful, additional
donor agency projects need to be included. Ac-
cess to the database also needs to be extended
to Third World researchers. It is recommended
that the founding institutions vigorously pursue
the expansion of IDRIS and provide access to as
wide an audience as possible. It is recognized
by the workshop that the expansion of IDRIS may
require additional work and financial resources
from large donor agencies which are, however
likely to be balanced by the benefits derived from
the use of the system.

B. Each country should ensure complete bibliog-
raphic control and complete availability of its own
publications, Specifically, this means the prog-
ressive establishment of appropriately structured
national information systems, which would in-
clude a comprehensive national collection of all
publications produced in the country, which can
then be used for consultation or remote supply
(by loan or photocopy). The system should also
include a bibliographic database, compatible
with international standards, and suitable provi-
sions for easy access by local and other users.
Such a goal requires a firm and standing commit-
ment on behalf of the local authorities for the reg-
ular funding and support of such systems, as well
as joint efforts on behalf of donor agencies in
providing the assistance eventually needed for
the development of such endeavors. There are
already two international programs (in addition
to many national ones) with such an objective,
both originating with the International Federation
of Library Associations and Institutions: Universal
Availability of Publications (supported in part by
UNESCQO), and Universal Bibliographic Control.

As an example, steps toward such a goal in
Thailand may include the following measures:

1) A Union List of Periodicals prepared by the
Thai National Documentation Center should be
regularly updated;

2) The publication of Thai Abstracts by the Thai
National Documentation Center should be
strengthened;

3) The Thailand Information Center of Science
and Technology (TICST) should form a network
of information centers and libraries within the
country and should work on bibliographic control
as a major task.
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C. There is need for monographic coverage of
certain scientific fields which are of special in-
terest to developing countries but which are not
adequately covered in the regular databases for
a variety of reasons, for example, because their
literature is predominantly “gray,” that is, in the
form of reports. Tropical fisheries is an example.
Such monographs would also provide bibliog-
raphic coverage, explore the pattens of the re-
search community, promote communication
within such community, and promote the utiliza-
tion of available resources. It would also contrib-
ute to a publication and citation database which
is independent of the existing ones. Each field
needs to organize its own effort.

D. This last initiative is the most specific and in-
tensive of those considered by the meeting, and
addresses directly the expanded coverage of
databases to include more of the scientific litera-
ture produced in the developing countries. As
explained in the text, the aim is to add another
25,000-50,000 or so articles from the developing
countries to the ISI database for SCI. This would
involve covering 500-1000 more journals. The ad-
ditional cost would be $250,000 per year, and
this amount would have to be acquired from
sources outside IS for three years, after which it
could be absorbed into the regular ISI budget.
The first step would be that described in 14-B
above, namely the “nomination” of journals for
inclusion. Eventual selection for SCI will be based
upon acceptable standards, and coverage in the
SCI would not necessarily guarantee coverage
in Current Contents. The $250,000 needed would
be acquired, for the first three years, through ad-
ditional purchases of copies of SCI by the de-
veloping countries, at the special discount rate
of $3,000 per year granted by IS| to developing
countries. Approximately 100 such new subscrip-
tions are needed, which would be pledged by
developing countries according to their size and
resources. For example, a large country like India
would purchase 20 additional copies, medium
level countries 5, etc. To cover some of the smal-
lest and least affluent countries, the Rockefeller
Foundation is pledging an annual amount of
$15-30,000 as part of this effori. The outcome of
this initiative would be a substantial improvement
of the representation of science by the develop-
ing countries in the ISI database as well as an
enhanced access of scientists and policy makers
in the developing countries to SCI. After a few
years, further determinations could be made as
to the adequacy of coverage of Third World sci-
ence under these new circumstances.



This initiative requires the organization of 14-B
as well as the organization of pledges from de-
veloping ocuntries for the additional purchases
of the SCI. This task will be undertaken by the
participants of the meeting personally and also
through the wide distribution of this report. The
initiative is an example of a concrete step to re-
solve a concrete problem, using a decentralized,
unbureaucratic structure and widely dispersed
cost distribution which needs to be carried by
Third World countries only over a limited amount
of time. The initiative involves the cooperation of
individuals and organizations in both the ad-
vanced and developing countries, divides the
cost among them, and includes in cooperation
governmental agencies, private organizations, in-
dividuals from the scientific community, and
others. If the effort is successful, it may serve as
a precedent for solving other problems in science
development. It is important, however, to ascer-
tain that this initiative does not draw away re-
sources from the regular aspects of scientific in-
formation services such as subscriptions to pri-
mary journals or to abstracting services.

Respondents who wish to place new orders for
SCI and therby participate in this initiative should
deal directly with Dr. Eugene Garfield, ISI, 3501
Market Street, Philadelphia, Pa. 19104 USA. The
coordinator of this report (whose address ap-
pears on the cover) should be kept informed so
that progress is achieving goals can be moni-
tored and future efforts targeted on areas of great-
est need.

V. CONCLUDING REMARKS

The effort of the task force as well as this report
is directed toward a very specific and important
area of science development, namely the rep-
resentation of science done in the developing
countries in the methods of assessment of sci-
ence, and specifically, in the bibliometric indi-
cators. The task force includes a specially
selected group of experienced, knowledgeable,
and interested people well versed in problems
of science and information in the Third World,
who were chosen for the most part for their indi-
vidual qualities, not their organizational affilia-
tions. The task force used a somewhat novel
method of interacting through a combination of
extensive written communication followed by an
intense, three-day, discussion meeting. The out-
come of this meeting is a set of specific intitiatives
which are based not on the expectation of mas-
sive new programs, huge additional resources,
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and large, formal organizational involvement, but
instead on small and easily implementable pro-
jects, requiring modest resources. They are
catalytic in that they form a bridge between latent
resources available and latent needs in evidence.
But even for such modest and highly efficient
initiatives, we need the cooperation of many indi-
viduals and groups. One of the main objectives
of this report is to attract such cooperation. Ex-
pressions of interest should be communicated to
the coordinator at the address indicated on the
cover.



APPENDIX . The planned outline of the
discussions at the meeting

OUTLINE OF THE INDICATORS MEETING, July 10-
12, 1985, Philadelphia I. W. 7/10. 8:45-12:00 DATA
BASES—WHAT AND WHAT FOR?

ISI, British, India, Brazil, INIS, etc. Other secondary
services.

Coverage: criteria of inclusion, basic-vs.-applied, lan-
guage, first author?

What aspects of science are measured? Activity, pro-
ductivity, progress.

What developing countries (DC) included?

Uses of databases, generally and in the context of DC
Information for researchers—material of science-of-
science studies—basis for science policy decisions

Il. W. 7/10. 14:14-17:30 DC RESEARCH AND ITS
PROBLEMS

Aims of DC scientific research. Where do DC scientists
publish and why?

Regional differences. The language problem. Subclas-
ses among DC countries.

DC papers not cited? If so. why? Problems of peer
review.

Access to world literature by DC scientists.

. Th. 7/11. 8:45-12:00 DC SCIENTIFIC LITERA-
TURE AND ITS COVERAGE

DC scientific literature: Audience, originality, signifi-
cance, quality.

Reports and gray literature. Differences in different dis-
ciplines.

How much of this is now left out of databases?
Effect of this omission. Does it matter at all?

IV. Th. 7/11. 14:15-17:30 INDICATORS FOR DC SCI-
ENCE

Past experience with indicator building. What is actu-
ally done?

What “quality” measures exist?

Non-bibliometric indicators

Options for indicator building

V. F. 7/12. 8:45-12:00 OPTIONS FOR SPECIFIC AC-
TION

What needs to be done. Local, regional, and interna-
tional. Old and new ways of filling the need.

VI. F. 7/12. 14:15-17:30 RECOMMENDATIONS AND

FOLLOW-UP

Specific recommendations for action:
What needs to be done? Who should do it? Why?
How should it be done? When should it bne done?
How much should be done? How much will it cost?
Where will the resources be coming from?
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The logistics of follow-up action:
Dispersal of information-mailing lists
Inducing action and implementation
Forming a small implementation group from
among ourselves
Resources needed for continued follow-up?

A summarizer is a person who gives a 15 minute sum-
mary of the main points made in the discussion of each
session. This is delivered at the end of the particular
session.
The summarizers were:
I. Braun II. Cori lll. Eisemon IV. Drew V. Yuthavong
VL. Moravesik



