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Abstract: Results are presented of a study aimed at investigating the degree of cooperation which
actuallyexists between Brazilian researchers working at the Amazonia National Research Institute
andtheir colleagues from various advanced countries. A detailed analysis of the scientific output
producedby such collaboration projects is perforrned. This is complemented by a number of face-
to-faceinterviews in an attempt to c\arify the motives driving researchers to carry outjoint research
projectsand the circumstances under which the partnerships develop. These circumstances, it is
claimed,have important consequences for the outcomes of the collaborations.

1. INTRODUCTION

Collaboration in science is a phenomenon said to be as old as modem science itself'I, and
collaborativeefforts involving scientists of more than one country have been noted as early as the
nineteenthcentury2. Although intemational collaboration has been increasing since then, its recent
annualgrowth rate of7-8 per cent has no precedente. A number of factors have been pointed out
ascontributingto the increase in intemational partnerships in science+, Particularly noteworthy for
itsnovelty is the fact that intemational collaboration has been fostered and estimulated by
govemmentalinitiativesS. This is greatly due to the importance that science and technology have
acquiredfor economic competitiveness and to the globalization of the economy6_7.

Thisnew world order with its consequent greater degree of intemationalization of science is
affectingdifferently the countries of the North and those of the South. The forrner are collaborating
morein scientific activities likely to lead to technological innovationõ, while the latter tend to be
involvedin scientific partnerships either for geo-political reasons'[ or because they contain certain
specificenvironrnents or facilities -fundamental for scientific advances- which can not be found
elsewherelO.

Locationspecificity for science is exactly what is found in Brazilian Amazonia. lt contains a
considerableproportion of the world's living speciesl J, standing out as a particularly important
biodiversityregion. There is wide agreement to the extent that the survey, c\assification and study
ofbiologicaldiversity and the understanding of biological systems of Amazonia can contribute
substantiallyto the advancement of the biological sciences world-wide12.

Forthis reason, there has been great interest, particularly from advanced country scientists, to
carryout investigations in such part of Brazil. Evidence of this is the number of collaboration
projectsinvolving different advanced countries -UK, USA, France, Gerrnany, Japan and others-
whichhaveeither been carried out or are currently under development there.

Thispaper reports the first attempt to identify the degree of cooperation which actually exists
amongthe Brazilian and foreign scientists working at the Amazonia National Research Institute
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(henceforth INPA) 13. More ambitiously it aims at c1arifying the motives leading scientists -both
from INPA and from foreign countries- to engage injoint research projects and the circumstances
under which the partnership develops. These, I will c1aim, have important consequences for the
outcomes of the collaborations.

2. METHODOLOGICAL PROCEDURES

Since its beginnings INPA has hosted a significant number of foreign researchers l+, Today INPA
is the Brazilian institution which has the greatest number of international collaboration projects -20
under execution and 24 being negotiated.

Not ali of the ongoing collaboration projects l-', however, have already reached a stage in which
publications were produced -some have not published anything yet; others have just started to.
Thus, the analysis was performed for only those projects which have either finished or are going
on for some time and whose coordinators felt comfortable enough to hand out the publication lists
for the purposes of this study. Table I below lists such projects with their starting dates and
identifies the participant countries and institutionsl6.

After having the publication lists for the period of existence of each project, a c1assification of such
output was performed in order to identify a number of features: a) the proportion of papers which
were coauthored by Brazilian and foreign researchers and of those which had BraziJians only or
foreigners only as authorsl7; b) the proportion of coauthored papers which had a Brazilian as first
author; c) the place of publication of coauthored, Brazilians-only and foreigners-only artic1es18.

Although this paper uses -as is the rule for studies of international collaboration- coauthored
research publications as measure of collaboration, in many aspects it departs significantly from
related studies in the field. It is a micro-level analysis, concentrated in one Brazilian institution and
using local collection of information instead of international databases such as seI. Most
importantly, however, this paper innovates in the sense that it assumes that in order to understand
collaborative scientific efforts it is not enough to look at quantitative data alone. These must be
interpreted in the light of qualitative information about the whole process of collaboration
-negotiation, implementation and outcomes. Thus, personal semi-structured interviews were
performed with 41 Brazilian and foreign scientists involved in the projects analysed.

3. SCIENTIFIC OUTCOMES OF THE COLLABORATION PROJECTS

A significant number of publications has come out of the international collaboration projects
analysed at INPA. The output for such projects, c1assified according to the national origin of
authors, is presented in Table 2.

A look at Table 2 reveals that the participation ofBrazilian researchers in the scientific output of the
projects varies. However, generally speaking, coauthored publications between Brazilian and
foreign scientists seem not to be the role. If it is assumed that "international collaboration in science
is the result of works developed between two or more countries and identified by means of co-
signed artic1es"19, then it could be said that very little cooperation takes place at INPA. Of ali
projects analyzed, only the Hydrobiology with ORSTOM presents a significant proportion of
coauthored publications (63% of the total output).

The collaboration project with the University of Washington has also produced more than 50% of
co-signed artic1es, but this is a case which must be looked at with care for two reasons. Firstly,
one of the researchers, of American nationaJity, started to work at the project as one of the foreign
partners. In recent years he has been incorporated into INPA's staff and since then his name in a
publication has been counted as Brazilian participation. His name is the on1y "Brazilian" appearing
in 25% of all papers which were classified as coauthored20. Moreover, the other Brazilians
appearing as coauthors are not from INPA, but from the University of São Paulo. Thus, although
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a real collaboration was established between Brazilian and American scientists in this project,
INPAas an institution participates marginally, except by offering physical facilities. -

Adetailed analysis of the position of the names in the co-signed publications showed that there is a
tendency for the foreign scientists to appear as first authors. Thus the collaboration with the
Smithsonian Institution, for example, produced 12 co-signed publications (14% of the total), of
which only one had a Brazilian researcher as the first author. Similarly, the project with the
University of Washington presents only 38% of co-authored artic1es with a Brazilian as the first
author.Even the Hydrobiology project with ORSTOM, which produced a significant proportion of
co-signed publications, has French researchers as first authors in more than half of thern.
Considering that scientific leadership is reflected in the order of appearance of authors (most
importantcoming first) then it seems c1ear that such leadership is on the foreign researchers.

Athorough content analysis of the papers was not performed. However, a dose look at the titles of
thepapers seemed to indicate that artic1es authored by Brazilians only tend to report results of
restrictedexperiments, while those published by foreigners are more likely to deal with broader
topics,once more implying foreign scientific leadership. This point needs further investigation but
thehypothesis met with accordance from a number of interviewees.

Thenoted asymmetry in the collaboration between INPA and foreign researchers is a consequence
of the way the projects were negotiated and implemented. lt was a recurrent statement in the
interviewsthat the major part of the important scientific decisions -specific research problems,
methodology,framework of analysis, publication outlets and the like- was made by the foreign
partner.Reasons for this were volunteered by the informants and widely discussed. Firstly it
becameclear that the initiative of the collaborations was invariably the foreigners'. When foreign
researchersapproach INPA they most of the times already know c1early what they want to do.
Theyare more in search of a place in Amazonia where to develop a project than of a Brazilian
partnerto collaborate in its planning and designo Brazilians are then invited to participate, many
timesjust to fulfill the Brazilian legal requirement that ali intemational projects must have a local
"counterpart".Because INPA lacks qualified researchers in ali fields and problems proposed by the
íoreigners,it happens that the Brazilian scientist is often only nominally a participant in the project
and,consequently, does not qualify as coauthor21.

Othertimes Brazilian researchers do participate in the projects, although not in an equal footing
withlhe foreigners. While the latter make the important decisions, the former in general take care
oftheexecution of the projects, mainly in the field. Some of the laboratory analyses are performed
atINPAby the Brazilians but the most sophisticated are many times done abroad. In any case the
discussionand the writing up of the results are closely pursued by foreign scientists and not so
c\oselyby the Brazilian ones. Such division of tasks c1early manifests itself in the scientific
outcomesof the projects by granting first authorship to the foreign researchers.

Aninterestingquestion seems to derive from the above considerations: why are INPA researchers
andINPA itself as an institution willing to host intemational collaboration projects while not
gettingthemselves truly involved with them? lt is a complex issue where many different factors are
atplay.For one thing, the needs for research funds stand out as particularly important. Brazilian
researchersface grave financial difficulties. INPA itself, in recent years, received much less than
itsNationalCongress approved budget. As a consequence, the little it gets goes to payroll. The
NationalResearch Council -CNPq- which is the funding agency for Brazilians in some of the
projects,traditionally has not done its part due to financial constraints. Thus, foreign money is ali
thatis left for Brazilian researchers to carry out their work. If accepting this money means giving
upcontrolof their own research interests and engaging in someone else's research, this is better
Ihannot being able to do research at alI. The gravity of the situation was expressed by INPA's
director:"Impoverished in the last ten years, INPA has been working more with intemational than
withnationalfinancial resources. This resulted in projects of little national interest and increased
lheparticipationof foreign scientists to the expense of the Brazilian ones".
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There are Brazilian researchers who are happy to serve as nominal counterparts or to perform .
marginal roles in the projects "in the name of science". As the argument goes, science is neutral
and scientific knowledge is a common heritage flowing freely across political and geographical
barriers. Thus, the nationality of the scientist is not important, since science is intemational. The
following statement illustrates the point made by some: "It is not fair to say 'no' to an intemational
project only because we do not have a local counterpart working in the same problem. There is
space in Amazonia for many more scientists than those who are willing to come here. It is science
which matters and we ali have to gain from the results produced by foreign scientists. I would hate
to see science hindered by bureaucratic requirements".

Another reason for Brazilians' accepting to participate in intemational projects has to do with
enhancing their personal capability and prestige. This is not necessarily an egotistical motive like
having the opportunity to travei abroad and appearing as coauthor of an intemational publication
(although some interviewees charged others of being driven by such motives only). What seems to
be more often the case is that those Brazilians believe that by establishing partnerships with foreign
scientists -who are perceived as being better qualified and more experienced- they will, broadly
speaking, "leam". Actually, there is evidence that they might be right. When one looks at the
scientific output year by year and not just at the aggregate figures, it is possible to see that the
proportion of co-authored papers is increasing. For example, the collaboration with the Max Plank
Institute produced almost 40% of co-authored articles in 1993 as compared to only 20% a decade
ago. In addition, the proportion of papers having a Brazilian as first author also tends to increase
with the duration of the projects22. This indicates that as the Brazilians get more qualified and
experienced -possibly as a result of their partnership with foreign researchers- they start to have
more initiative to lead the research.

Last, but not least, it must be said that INPA many times is "forced" to engage in intemational
collaboration projects by political and diplomatic pressures. These can, sometimes, be difficult to
be discemed but are quite evident and well-known in specific cases such as the Maracá Rainforest
Project with the Royal Geographical Society of the Ul(23.

lt is also a general feature of the projects that foreign researchers alone are responsible for the
greatest proportion of the total output24. Thus, according to information in Table 2, four of the
projects studied had over 60% of their scientific publications authored by foreigners only. Besides
the reasons already given above -which certainly have a bearing in this finding- some interviewees
have argued that the foreigners publish more because they work harder than the Brazilians. Of
course this is too simple an explanation. What does happen is that INPA, as is common in Brazil,
has no mechanisms to punish or reward the researchers according to their publication perforrnance.
They ali have tenure, the majority has been promoted to the highest levei of their careers as a mean
to counteract declining salaries and keep them at the institution. The foreigners, on the other hand,
are closely watched and evaluated: to some (such as the Germans) low publication rates can cosi
their jobs; to others (such as the French) bad research performance means stagnation in the career
and less chance to choose a country or project in which they have interest; to ali of them, scientific
productivity is essential to obtain research grants without which they are out of business. As oneof
the foreign scientists puts it: "Our project is financed by the National Science Foundation of the US
and is evaluated and renewed every five years. If the scientific production is considered to be poor
-quantitative and/or qualitatively- we will not be granted the money any more. This will not only
affect this specific project, but wil\ have consequences in our future lives as researchers".

Not only are the foreign researchers more productive but also they tend to publish in intemational
periodicals of high prestige, while Brazilian scientists tend to publish at home. This tendency is
clear1y revealed by the figures in Table 3.

The data in Table 3 seem to indicate that each side of the partnership has a distinctive audience.
While Brazilians have their country fellows as main reference group, foreigners look for
recognition in the intemational scientific community. The Brazilians, however, seem to be
"pushed" to publish intemationally when they co-sign the publications together with a foreign



researcher25. According to some Brazilian interviewees, the association with a foreign partner
. solves one of the serious problems they have for submitting papers to international periodicals
-Ianguage. For the foreigners, however, language barrier is not what they remove for the
Brazilians. As one researcher explained: "We are more important in helping them to remove
'cultural barriers'. We value the reward and recognition that stems from the international scientific
community and we have socially built-in mechanisms to take criticism from them as academic and
not personal. Brazilians have serious difficulties to face rejection, for example, from an
international periodical. For us, this is the mie of the game and we know how to play it. It is part
ofthe culture I guess".

Some Brazilians also referred to a kind of "cultural barrier" to publication. This, however, was not
of the kind mentioned above, but had more to do with the lack of internalization of this practice in
the exerci se of their profession as scientists. In their words: "The Brazilian researcher works hard
but is not very inc1ined to published his results. For the foreign researcher publication is part of the
profession, but it is not so much for uso So, when we associate with them, we provi de a
knowledge of the region which they do not have. They, in turn, give us access to publication
outlets for which they know the workings much better than we do. Because they do the writing,
they are the firstauthors and they choose the periodicals".

An important outcome of the international collaboration projects -and one which is seidom
analysed- is the training of new researchers. Foreign researchers many times participate in the
graduate programs offered by INPA besides opening up their projects to Master and Doctoral
students from Brazilian and foreign institutions. Table 4 below shows the number of graduate
students who have been trained by the various international projects.

Some have argued that the figures shown in Table 4 are very modest, considering that most the
projects have been going on for years. The Hydrology/ORSTOM project, for instance, has
produced only 5 Masters in its more than 10 years of existence. However, as many have pointed
out, qualified human resources are arare commodity in Amazonia, so prospective students do not
appear every day. That is the reason put forward to explain that the large majority of trained PhDs
are foreigners.

This fact notwithstanding it can be said that the contribution of the projects to the training of
qualified human resources is still very positive. The collaboration with the Max Plank Institute, for
example, has produced 16 Brazilian Masters, and 3 Brazilian PhDs. These are today INPA's
researchers who are collaborating with Max Plank and slowly building up a Brazilian leadership in
lhe project. It goes without saying that the foreign researchers teach at the graduate programs at
Iheirown initiative since there is no provision in the formal agreements between the institutions that
require them to do so. Given the difficulties to find qualified local teachers and to get Brazilians
from other parts of Brazil to go to Manaus for longer terms, there is no doubt that the participation
of the foreigners in graduate programs should be a part of INPA's internal policy and a
requirement to ali international projects participants.

4. CONCLUSIONS

The biodiversity of Amazonia greatly attracts researchers from various parts of the world. This is
reflected in the large number of international collaboration projects being carried out at INPA. The
intensity of such activity is atypical viz: a viz: other Brazilian institutions, particular\y considering
that the Northern region is the least developed, not oniy economically, but also scientifically. Thus,
it seems c1ear that INPA is chosen by foreign scientists not for its expertise in biological research
but for the access it grants to the most important and unexplored natural laboratory on earth26.
This is qualitatively different from what happens in international collaborations involving oniy
advanced countries where researchers from each side have interest in the scientific capability
embodied in the other side27.
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If foreign researchers are motivated by the scientific opportunities and challenges posed by
Amazonia, the driving forces behind Brazilian researchers are of quite different natures. They
engage in intemational partnerships out of the recognition that by doing so they will have funds for
research, will have professional benefits, will help the advancement of science even if their
participation in the process is sometimes marginal.

The collaborations developed from such considerably different perspectives are, by definition,
asymmetrical. Reinforcing the asymmetry is the fact that foreign scientists are in general better
qualified and more experienced, have control over financial resources, have much stronger
personal and institutional motivations to be scientifically productive than their Brazilian
counterparts.

Having been conceived from the start as intemational cooperation projects, the partnerships
analysed here failed to produce the expected coauthored output of initiatives traditionally deserving
this name. In spite of this, they have contributed significantly to the training of new researchers
and to bringing into INPA habits of work typical of intemational science.

Although the quantitative and qualitative data provided are restricted to the case of INPA, I want to
argue that they have a broader explanatory power. Similar instances involving other advanced and
developing countries scientific collaboration efforts may as well present many of the traits found
here.

The paper has also gone some way to demonstrate the importance of investigating and
understanding the circumstances under which international partnerships are developed and
implemented. This provides arguably the most significant vindication of the research design, that
is, the need to gather qualitative information in order to interpret quantitative data on intemational
research collaboration studies.

5. TABLES

Country Institution # Projects Starting Y.==============================================
Germany MaxPlanck 4 1969

(Institute of Limnology)
France CIRAD28 1 1985
France ORSTOM29 2 1979
USA Washington Uno 1 1982
USA Smithsonian Inst. 1 1978
UK Royal Geographical Soe, 1 1986

(Maracá Rainf orest Project)
--------------------------------------------------------------------------------------------

Table 1. Intemational Collaboration Projects Analysed
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Projects Brazilian* Foreign* Co-signed* Total**

MaxPlanck 7 67 26 [21] 227
ORSTOM (Hyd) 9 28 63 [43] 58
ORSTOM(Eco) 10 63 27 [32] 121
ORAD 70 30 [98] 10
Smithsonian 20 66 14 [7] 90
UnoWashington 15 18 62 [38] 70
Maracá (RGS) 23 62 16 [22] 121

*figures are percentages of the total output of each project
** figures are absolute numbers of joumal articles, books and book chapters produced by each
project since its official starting date.
[]figures are percentage of coauthored publications which have a Brazilian as first author
============================================================

Table 2. Participation in Scientific Output of the Intemational Collaboration Projects at INPA -
Percentage ofBrazilian, Foreign and Co-signed Publications

Projects Brazilian* Foreign* Co-signed* Total**

MaxPlanck 35 90 70 227
ORSTOM (Hyd) 40 92 98 58
ORSTOM(Eco) 40 72 65 121
ORAD O 67 10
Smithsonian 28 78 50 90
UnoWashington 85 \00 82 70
Maracá (RGS) O 92 25 12\

* figures are percentages of the number of Brazilian, foreign and co-signed publications which
appearedin non-Brazilian outlets
** figures are abso\ute number of joumal articles, books and book chapters produced by each
projectsince its official starting date
============================================================
Table3. Percentage of Publications in Each Nationality Category Published in Intemational (non-

Brazilian) Outlets

MSc Ph.D. Total
Projects Bras. For. Bras. For.

MaxPlanck 16 3 16 35
Orstom(Hyd) 4 5
Orstom(Eco) 6 3[2] 1[4] 16
Smithsonian 19 8 2 13 42
UnoWashington 6 2 5 5 18

[] Numbers in brackets stand for Troisi' eme Cicie
Theprojects with th~ Royal Geographical Society and with CIRAD have not trained any graduate
students ~
==================================================================

Table4. Nationality of Graduate Students Trained at the Intemational Collaboration Projects at
INPA

*
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