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Trends in the organization of public research 
organizations: lessons from the Brazilian case  

Sergio Salles-Filho and Maria Beatriz Machado Bonacelli 

This paper analyzes trends in the evolution of public research organizations (PROs) with special 
emphasis on the Brazilian case. Given the central role in global competitiveness played by policies of 
fostering innovation, PROs are increasingly stimulated to restructure themselves in order to participate 
in the innovation process. This is a global phenomenon but its specific characteristics differ between 
countries. The formats and contents of PROs in Brazil have changed significantly in the last 15 years. 
Three main trajectories can be identified for Brazilian institutions: path finders (those that have adapted 
their original paths to the innovation perspective), path founders (those that have had to construct new 
paths), and path losers (those that have lost their original paths and have not found another). 

HE KEY ISSUES that should be considered 
in promoting research institutions and re-
search and development (R&D) centers 

throughout Brazil, based on the recognition of their 
crucial role in scientific, technological and hence 
economic and social development, are considered in 
this paper. The discussion highlights four elements 
that relate to the performance and technical-
managerial sustainability of these organizations:  

 funding strategy and capacity, and leverage of  
resources for research activities and innovation;  

 work sharing, and the formation of and participa-
tion in technical and scientific, innovation and 
management networks;  

 knowledge appropriation and technology transfer 
(TT); and 

 attraction and maintenance of human resources 
(HR). 

A second focus of the paper relates to the difficulties 
faced by public research organizations (PROs) since 
the 1980s in Brazil, where they have been left by the 

state to fend for themselves, and the strategies 
adopted by several research centers that can be 
termed micro-institutional since they focus on the 
organization itself. Three different trajectories can 
be identified in the recent organizational landscape: 
the path finders have adapted their original environ-
ment by introducing an ‘innovation perspective’; the 
path founders have embarked on the construction of 
a totally different trajectory from the one followed 
for decades; lastly, the path losers have experienced 
major difficulties in sustaining their activities, but 
nonetheless have not yet taken action to change 
course in response to the changing environment, in 
which budgets are dwindling, research in STI has 
become increasingly complex, and competition be-
tween research institutions for human, and above all 
financial, resources has intensified as their numbers 
and diversity increase, among other factors.  

The central idea is that these paths are a result of 
decisions taken by the organizations themselves. 
Some decide to develop and implement new capa-
bilities, especially to manage R&D activities in the 
context of innovation systems. As we argue below, 
some organizations take the initiative of making op-
timal use of the room for maneuver they have; others 
do not, maintaining a passive attitude. 

The structure of the paper is as follows: the sec-
ond section discusses the critical factors in the ac-
tivities of research institutions, stressing the above-
mentioned four elements relating to performance 
and technical-managerial sustainability. It also  
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considers a number of assumptions relating to the 
activities of public institutions and private research 
organizations, based on a supposed division of labor 
derived from the concepts of public and private 
goods. The paper then deals with the concepts of 
public and private goods, and reviews research in-
volving a number of different actors in the innova-
tion process, especially studies and debates in the 
international arena. It outlines the national context in 
Brazil, analyzing the ways in which research institu-
tions operate, how they perceive change in the over-
all context, and how they have responded to the 
challenges they face.  

The fifth section discusses the degree of autonomy 

to implement changes, especially institutional ones, 
enjoyed by PROs, considering the regulatory and legal 

context, as well as political influence over such deci-
sions. The extent to which PROs have utilized their 

autonomy to implement changes (and how they have 

done so) is the key differential between the trajecto-
ries of path finders, path founders and path losers. 

The key findings of a study using primary and 
secondary data for a sample of Brazilian research in-
stitutions is then presented. The conclusion suggests 
ways of strengthening Brazilian research institutions 
and R&D centers based on the trajectories of the 
three groups described earlier (path finders, path 
founders and path losers). These findings offer a 
wealth of information on the ways in which Brazil’s 
STI sector is developing from the standpoint of re-
search institutions, and serve as a useful basis for 
discussing how to promote these important players 
in the innovation system. 

Critical elements in the activities of  
public research organizations in a  

general perspective 

Research institutes and R&D centers, broadly speak-
ing, are obliged in their decision-making to consider 

both the internal environment (including organiza-
tion and management) and the external environment 
(and thus the strategy for interacting with other  
organizations). Both relate to the creation, 
(re)definition and (re)assessment of procedures and 
actions, especially routines for R&D activities, at-
traction and/or formation of HR, knowledge man-
agement (and hence contracting, partnering, 
licensing, TT etc.), and the strengthening and re-
newal of core competencies and the pursuit of com-
plementary competencies. In fact their decisions aim 
to exploit acquired competencies and explore oppor-
tunities indicated by the external environment and/or 
created by the institution itself, in the sense that or-
ganizations learn and evolve (Levinthal, 1996; Dosi 
and Malerba, 1996).  

Institutions follow evolutionary paths defined by 
constant tradeoffs. Tensions are therefore routine 
and indicate an active process of seeking and institu-
tional decision-making (Dosi and Marengo, 1994): 

…institutions do not just evolve, they co-
evolve with technological trajectories, the so-
cial environment, rules, behavior etc. In other 
words, institutions evolve with the environment 
governed by rules, laws, norms, behaviors, new 
technologies etc. They are therefore obliged to 
live with the tension between exploiting what 
they know how to do best and exploring new 
opportunities indicated by the technical, econ-
omic and competitive environment of which 
they are part. Hence the need to learn and 
evolve, and therefore to create and maintain 
competencies. (Salles-Filho et al., 2000a: 78) 

In this context it is important to observe four empiri-
cal elements that, in spite of being sensitive to the 
context in which research institutions operate, are 
normally present everywhere.  

 Funding and leverage of resources for the devel-
opment of activities related to innovation and/or 
research is one of the most complex factors to be 
handled by research institutions, especially (but 
not only) PROs. The changing fiscal context and 
associated budget cuts, together with greater fre-
quency of competing resources, obliges research 
institutions to address new challenges, such as the 
need to monitor the many potential sources of 
funding (e.g. competitive funds, public procure-
ment, incentives), take a proactive attitude to new 
sources of funding (public and private), and de-
velop strategies to generate income (for example, 
by selling products, processes, services and train-
ing courses etc.). 

 Work sharing, and creation of and participation in 
collaborative networks have become increasingly 
important to the development of activities in which 
technology is a key component. However, a fun-
damental step in this case is to obtain knowledge of 
existing core competencies1 and the institution’s 
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weaknesses so that it can pursue complementary 
competencies and participate in innovation net-
works in a genuinely productive manner. Another 
fundamental goal is capacity building in the coor-
dination and management of these interactions, 
since networking and partnering via formal agree-
ments or contracts requires procedures that are not 
routine for many institutions.  

 Management of knowledge appropriation and TT 
are also needed. It is no trivial matter for research 
institutions to have thorough knowledge of their 
own competencies, including what has to be kept 
secret and what can be sold or transferred. This is 
because contract negotiation and formalization, 
and buying selling, and licensing of technology 
have not hitherto been routine activities for PROs, 
which also lack structures for the protection of in-
tellectual property (IP) rights and for TT (at least 
in less developed countries). 

 Finally, building HR permeates the previous three 
points. Efficient action by research institutions in 
the current context requires personnel with a dif-
ferent profile from that typical of research institu-
tion HR until recently. Education and training of 
personnel with the right profile to monitor the ex-
ternal environment and feed the demands or op-
portunities detected into the internal environment 
as inputs for contracting, networking and partner-
ing, negotiating licenses and filing for patents, 
and developing projects and courses, is vital for 
research institutions and requires a specific per-
ception of the innovation process and context. 

At this point it is worth emphasizing certain ele-
ments that relate more closely to the universe of 
PROs. These are elements of a global nature. In fact, 
there are several assumptions about PROs that can 
frequently be found in the literature and that it is im-
portant to discuss and critique. In summarized form, 
they are as follows:  

 PROs should only perform R&D activities, with-
out concern about market rules.  

 They deal with public goods and their results or 
outcomes should therefore always be in the public 
domain. 

 Funding is the responsibility of government, 
therefore researchers and administrative personnel 
should not waste precious time looking for exter-
nal funding sources. 

 To be a manager, it suffices to assure scientific 
leadership (Salles-Filho et al., 2000a). 

These assumptions are closely linked to two key no-
tions. First, a linear concept of innovation, which 
states that new things normally (if not always) start 
in the scientific arena, proceed to technological de-
velopment and then become new products, processes 
or services (Rosenberg, 1982). Secondly, a sort of 
left-wing interpretation of PROs as institutions that 
should not work in ‘the interest of capital (or the 

market)’. These two conceptions are at least partly 
responsible for the above assumptions. 2  

As we argue later in this paper, although these is-
sues are of evident importance in the evolution of 
PROs, they do not correspond to the present reality 
of such organizations. In the past 20 years, in many 
countries, PROs have developed skills and have un-
dertaken actions that are not exactly based on those 
assumptions. This is because: 

 A strict division of labor (institutions that perform 
R&D or diffusion or adoption or innovation) no 
longer applies to research activities, since as noted 
above the advance of knowledge and the perform-
ance of research activities are increasingly collec-
tive and understanding the technical, economic 
and competitive logic of the market is a sine qua 
non for the performance of research in today’s 
world (Kline and Rosenberg, 1986; Gibbons et 
al., 1994; Senker, 2000; Nowotny et al., 2001; 
Laredo and Mustar, 2004). 

 The conditions that give a certain good the char-
acteristic of being either public or private are not 
a matter of simple willingness (this condition is 
not defined by enforcement). By definition, the 
way published knowledge will be appropriated 
cannot be assured ex ante. One can ‘desire’ wide-
spread appropriation, but cannot assure it. It is 
only after it has been appropriated that the public 
or private character of a good will be known (Cal-
lon, 1994). Thus, the public character of a good is 
an ex post condition,3 and will depend on the 
paths of appropriation of this knowledge (who is 
going to take advantage of it). 

 The financial crisis of the state raises the need to 
build capabilities in the search for new funding 
sources. Besides, the importance that R&D as-
sumes in national economic and social develop-
ment strategies normally requires extended 
capacity in order to merit institutional funding. 

 Scientific leadership is a necessary but largely in-
sufficient condition to manage research institu-
tions. This is exactly because of the increasing 
necessity of being connected to the interfaces of 
innovation systems (whether at local, sectoral or 
national level), which entails different capabilities 
from those found among scientific staff (Bin and 
Salles-Filiho, 2008). 

In sum, it is crucial to move beyond the long-
dominant view that opposes activities performed by 
public entities to activities performed by the private 
sector, R&D to innovation, and S&T to production. 
The promotion of innovation systems with research 
institutions as one of their pillars requires the rejec-
tion of this view. 

Observation suggests that, in this new context, the 
activities of research institutions often converge with 
those of other actors in the innovation system and 
that opportunities for tradeoffs arise, such as be-
tween the search for new ways to generate resources 
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by selling products, processes and services, and the 
maintenance of core competencies by introducing 
new knowledge.  

The variety of institutions engaged in R&D makes 
benchmarking of these institutions and their prac-
tices a difficult task: 

There is no ‘single set of rules’ for institutions, 
mainly owing to the diversity of goals and en-
vironments; each institution has its own 
strengths, weaknesses and potential; each oper-
ates in a different economic environment and 
has its own role to play in the innovation sys-
tem. (Zouain, 2001: 86) 

This diversity does not mean we cannot identify dif-
ferent institutional trajectories. In fact, there are 
some successful and other not so successful cases. In 
countries where PROs have been left on their own, 
with minimal support from government, differences 
in performance can be found exactly in the construc-
tion of a sound internal capability to manage the 
critical elements noted above. This, we would like to 
argue, is the main variable that defines different 
paths among PROs (ceteris paribus). In other words, 
given similar initial conditions, PROs follow differ-
ent trajectories defined by internal decisions to pur-
sue (or not pursue) new activities, new capabilities, 
and a new institutional culture to face a changing in-
stitutional landscape. 

Challenges faced by research institutions 
and the process of institutional  

reorganization on an international scale 

Research institutions are being forced to adopt new 
strategies of action on a variety of fronts. They are 
obliged to make decisions, among other things, on 
the relations they maintain with the state, society and 
other actors in the innovation system. They also 
have to deal with tradeoffs that are far from easy to 
decide about and manage. A question that arises in 
this connection relates to the boundaries for action 
by research institutions (an allusion to the bounda-
ries of the firm in environments of rapid technologi-
cal change) and the strategies they adopt, especially 
with regard to the reorganization process experi-
enced by many such institutions.  

A concern with the role of research institutions, 
the pressures of various kinds that they face, the re-
lations they maintain with other actors in the innova-
tion system, the positions adopted by the state 
toward them, their management practices and deci-
sion-making strategies (on the competencies to be 
maintained, reviewed, improved and recycled, for 
example) are among the issues discussed by many 
studies and articles in the literature.4 In the latter 
case, a key point is the function of research institu-
tions in the systems of innovation, where they play a 
central role. 

In one of the most comprehensive studies pro-
duced in recent years, PREST (2002) analyzed the 
activities of research institutions in the European 
context through a project consortium involving uni-
versities and research groups across the continent. 
With a database comprising 769 research institu-
tions, the study set out to address the main chal-
lenges faced by both public, semi-public and 
recently privatized S&T research centers (via 40 
case studies) and nation states, with the aim of main-
taining these institutions in the innovation systems 
of the EU. 

A large number of issues are discussed by this 
wide-ranging study, despite the difficulties noted by 
the authors in completing the project due both to 
problems of collecting and harmonizing data across 
so many countries and to problems of a more con-
ceptual and analytical nature, such as how to define 
‘research institution’, ‘university’, and what is ‘pub-
lic’ or ‘not public’, among others. 

The first point to stress is the importance of re-
search institutions to the EU (as well as many other 
regions and countries). As noted by the study, these 
institutions embody the scientific wealth of Europe. 
Their participation was already very significant in 
past decades and remains so today in an age of glob-
alization and privatization of many economic activi-
ties, including research activities. Most of the 
institutions covered were created to supply the needs 
of central government and are therefore termed  
‘nationally oriented’ institutions. However, while 
there is a rationale for cooperation among different 
institutions in different countries, there is also a need 
for regulatory arrangements to enable collaborative 
projects to be carried out more effectively and fre-
quently than is the case at present. 

Research institutions in Europe are clearly under 
pressure to cover their costs by selling products and 
services, among other things. This is especially the 
case for institutions that deals with applied research 
and technical services. However, most have not cre-
ated the right internal business culture. In any event, 
the authors of the study believe there is room for an 
extension of the scope of activities beyond research 
properly speaking, to include the provision of a wide 
array of services. The size of the European market is 
a privilege for these institutions: ‘the answer does 
not necessarily lie in the creation of monolithic cen-
ters; the requirement for local presence and delivery 
remains important in many cases, especially where 
the clients are small businesses’ (PREST, 2002). 

In fact, the idea is that the predominant role of re-
search institutions should be to work closely with 
firms, so that the latter are the main sources of R&D 
expenditure. This requires the revitalization of re-
search institutions to strengthen their comparative 
advantages while also creating new structures and 
culture, for example with regard to property rights, 
infrastructure for incubating R&D startups, IP man-
agement, and management of contracts and compe-
tencies, among others.  
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According to PREST (2002), research institutions 
are in competition with private laboratories as well 
as other public R&D centers and universities be-
cause they have more assets for service provision, 
and this is where the maintenance and capture of 
spaces should be encouraged. Moreover, institutions 
engaged in basic research are a source of critical 
mass and (in the case of PROs) can often pursue 
ambitious goals with government funding as well as 
having the government as the main purchaser of 
their output.  

The relationship between government and PROs 
is highly sensitive. In many cases the government 
knows that the market is unlikely to be able to sup-
ply services of appropriate quality or in sufficient 
quantity (e.g. vaccines). A commitment is vital, es-
pecially in cases of long-term supply on a large 
scale. However, as noted by PREST (2002), care 
must be taken in these markets to avoid crowding 
out effects. 

Another important function of research institu-
tions is the diffusion of technology and knowledge, 
which is neither the mission of universities nor a 
priority for them. Technical services are one of the 
most important activities in innovation systems, al-
though major challenges are often faced in this area. 
Renewal of intellectual capital is a good example, 
since new knowledge has to be absorbed in order to 
use new languages, and new management tools, and 
formation of collaborative networks, among others. 

Enabling the virtues of research institutions to 
stand out, be renewed and strengthened is a question 
not just of public policy, but also of wisdom and 
commitment to society. In many other countries this 
kind of institution plays an essential role. For in-
stance, in less developed countries, especially in ag-
riculture and in health areas (but also in several other 
fields), PROs have played a critical role in economic 
development, as sources of technology to increase 
food production or improve public health conditions. 
However, as pointed out by many authors, PROs lost 
importance during the 1980s and 1990s. Del Bello 
(2007) and Machado (1994) have proposed a redefi-
nition of functions of PROs in Latin American  
countries. They suggest these organizations have lost 
the capacity to perform national development policies 
and should be reformulated in order to recover their 
importance in the regional scenario. As discussed by 
Salles-Filho et al. (2000a), the process of reorganiz-
ing PROs is a widespread phenomenon in developed 
as well as less developed countries. This process 
started at the end of the 1980s and is ongoing. 

Current status and innovative potential of 
Brazilian research organizations 

If the global environment requires that research in-
stitutions change their strategies in response to 
strong pressure from a variety of sources, this is par-
ticularly important for less developed countries. This 

is because of a comparatively smaller volume of re-
sources allocated to R&D, less participation by 
business in R&D funding and execution, and the 
lack of connection between the S&T system and the 
productive system, among other factors preventing 
wealth creation to its full potential in light of the 
high-level performance of many research institu-
tions, and thus limiting the efficiency of innovation 
systems.  

In the Brazilian case, lack of connection with the 
productive system is one of the most serious prob-
lems of the innovation system, as was noted by 
Herreira (1974), and more generally the disconnec-
tion between the S&T system and the demands of 
society. Evidence of this can be seen in the small 
number of researchers employed by private enter-
prise in Brazil. Using the category ‘scientists and 
engineers’ (S&E) to cover professionals engaged in 
R&D, Brito Cruz (2003: 7) showed that Brazil then 
had some 80,000 all told, with 90% in research insti-
tutions and the remaining 10% employed by the 651 
private sector firms engaged in R&D activities (ac-
cording to the National Association for Research, 
Development & Engineering in Innovative Compa-
nies (ANEPI)). In contrast, the USA had almost a 
million S&E, 72% of them employed by firms in 
R&D. For Japan the proportion was also 72%, Ger-
many 70%, France and the UK 60–65%, and Canada 
46%. As noted by Brito Cruz (2003), this situation 
translates into low technological competitiveness 
and difficulties for Brazil to convert existing S&T 
knowledge into innovation. 

A census on the status of innovation in Brazil, 
carried out by the Brazilian Institute of Geography 
and Statistics (IBGE, 2007), confirms this situation. 
Only 1.5% of firms nationwide can actually be 
called ‘innovative’, since they perform R&D activi-
ties and genuinely use these activities as a system-
atic strategy to develop new products and new 
processes. Cooperation with universities and re-
search organizations is mentioned as an important 
source of information for innovative activities  
by 12% of firms. Acquisition of machinery and 
equipment is the most important way to implement 
innovations and thus the vast majority of innovations 
reported should be classed as modernization. PROs, 
which historically have made strategic contributions 

 
Lack of connection with the 
productive system is a serious problem 
for the Brazilian innovation system, as 
was noted back in the early 1970s. 
More generally, the S&T system and 
the demands of society are not 
connected 
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to various knowledge areas, are currently pursuing 
more effective ways of participating in R&D and  
innovation systems with a view to enhancing their 
social legitimacy and, by extension, their organiza-
tional conditions and institutional sustainability, 
given the problems of various kinds that they face in 
most cases, such as budget constraints, loss of spe-
cialized personnel, the need to requalify remaining 
staff, the difficulty of surviving in an increasingly 
competitive environment, and the importance of ca-
pacity building, resource leverage and development 
of instruments for IP protection etc. (Salles-Filho et 
al., 2000b). 

At present, the main question is how to proceed to 
enable PROs to extend their innovative potential and 
develop a new social commitment that will make 
them to be indispensable, not only to scientific and 
technological development but also to the promotion 
of socio-economic development, environmental sus-
tainability, and active participation in the definition 
and execution of public policy. 

From this perspective, this section presents the 
main findings of a study based on primary data col-
lected from specialists and research institutions. In 
an effort to gather and analyze primary and secon-
dary data from a group of research institutions, both 
public and private, and from different types of  
specialist, the study was designed to identify trajec-
tories, trends and key organizational constraints 
among research institutions in Brazil. 

The methodology comprised three elements: a re-
view of the literature, an opinion survey, and a panel 
of specialists (Bonacelli and Salles-Filho, 2004). 
The focus was on the following topics:  

 funding and financial resource leverage;  
 policy for recruiting, recycling and training HR; 

and  
 work sharing, knowledge appropriation and TT.  

The literature review focused on two main themes: 
changes in the environment in which PROs operate, 
including public policy changes, for example; and 
the processes of reorganization experienced by re-
search institutions, including the (new) spaces in 
which public institutions are operating.5 For the sur-
vey, a questionnaire was prepared and sent by elec-
tronic mail to 54 research institutions.6 Roughly 30% 
(17) of them responded.7 

Finally, the Structured Panel of Specialists8  
focused on identifying trends and strategies among 
PROs. The panel comprised 30 representatives of  
21 S&T institutions, universities and government 
agencies.9 Three working groups were asked to dis-
cuss and respond to a specially designed set of ques-
tions (see Table 1). The main findings are discussed 
below. 

With regard to funding and resource leverage, the 
conclusion was that there is an evident need to 
widen the search for different sources of funding. In 

Table 1. Information about institutions that participated in panel

Acronym Name Area Institution insertion 

CenPRA Information Technologies Centre ICT Ministry of Science and Technology 
ITAL Institute of Food Technology Food technology Secretary of Agriculture of São Paulo
CPqD Centre of Research and 

Development 
ICT Private not for profit 

CTA Aerospace Technology Centre Aerospace Ministry of Defense 
FINEP Brazilian Agency for Innovation Finance Federal government funding agency 
CNPM – Embrapa National Centre for Satelite 

Monitoring Research 
Earth resources, agriculture and 

geography 
Ministry of Agriculture 

Ybios Ybios inc Biotechnology Private firm 
Embrapa headquarters Brazilian Enterprise for Agricultural 

Research 
Agricultural research and research 

planning 
Ministry of Agriculture 

Pesagro Agricultural Research Insitutute of 
Rio de Janeiro 

Agriculture Secretary of Agriculture of Rio de 
Janeiro 

Butantan Butantan Institute Health Secretary of Health of São Paulo 
Adetec Technological Development 

Association of Londrina 
Diffusion of S&T information Private firm 

APTA State Agency for Technology 
development of Agribusiness in 
São Paulo 

Agriculture Secretary of Agriculture of São Paulo

IPT Institute of Technology Research Industrial technology Secretary of S&T of São Paulo 
IPEA Institute of Applied Economic 

Research 
Economics, politics and sociology Ministry of Strategic Affairs 

UNICAMP University University Secretary of S&T of São Paulo 
Von Braun Von Braun ICT Private not for profit 
Fiocruz Oswaldo Cruz Foundation Health Ministry of Health 
CNPTIA – Embrapa Centre of Informatics Applied to 

Agriculture 
ICT and agriculture Ministry of Agriculture 

IAC Agronomic Institute of Campinas Agriculture Secretary of Agriculture of São Paulo
CNPT – Embrapa National Centre for Wealth  

Research 
Agriculture Ministry of Agriculture 

Lactec Insitutute of Technologies for 
Development 

Microelectronics and ICT Private not for profit 
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turn, this requires a new stance by research institu-
tions, especially public ones, in the sense that they 
should adopt a proactive strategy in the current envi-
ronment, which is very different from the one in 
which most were established, when budgets and re-
sources were not as limited as they are now and 
there was far less competition for financial re-
sources. Moreover, the dynamics of innovation itself 
have changed, and thus so has the way in which 
R&D is conducted. There is a new emphasis on col-
laborative projects and networking to reduce costs 
and risks, while enabling institutions to leverage as-
sets and strategic or core competencies in comple-
mentary ways. 

As for the incentive mechanisms available to STI 
activities in Brazil, involving both financial and non-
financial resources, the general perception is not 
very optimistic about the efficiency of existing 
mechanisms in terms of their ability either to stimu-
late the STI system in general or to fund the activi-
ties of research institutions. Some instruments are 
not well-suited to research institutions, there is little 
knowledge about how to make best use of them or 
the implications of their use, and the instruments are 
rarely used because they entail almost radical 
changes to the managerial organization of most insti-
tutions, especially public ones. 

These obstacles are even more formidable from 
the perspective of the need to make greater use of 
private sources of funding for the research and in-
novation activities of research institutions. The in-
stitutional and organizational constraints on the 
raising and managing of external funds are magni-
fied when institutions have to deal with such highly 
diverse modalities as cooperative arrangements, 
joint projects, and technological services (consult-
ing, certification, training etc.). Nevertheless,  
specialists expected government to remain the prin-
cipal source of funding for research for the foresee-
able future. 

Of course, there are exceptions and here we start 
to identify those that created new organizational 
paths and those that remained passively observing 
the changes in the landscape. The difference among 
them is simple: some decided to start searching for 
new financial sources and to systematically create an 
internal capability to do this. In some institutions, 
the capability to look for and deal with new financial 
opportunities became internal policy. They invested 
money and HR to succeed in an increasingly com-
petitive environment. Some of them did so without 
changing their mission statement and trajectory. 
Others were so pressured to raise funds in the ‘S&T 
market’ that they had to change their original institu-
tional trajectory. A third group continued to behave 
as spectators. 

When asked about the principal problems faced 
by research institutions with regard to HR education 
and training policy, the specialists presented and 
discussed a very extensive list that can be summa-
rized as follows: 

 difficulty of hiring new researchers due to the 
Brazilian regulatory framework;  

 imbalances between tenured staff and ‘parallel’ 
personnel (such as grantees); 

 inadequate compensation mechanisms;  
 high average age and lack of stimulus to improve 

academic qualifications;  
 education and training provided only to further 

career and pay, not in accordance with strategic 
directives;  

 lack of career prospects (promotion geared to per-
formance, rewards etc.); 

 insufficient prospects of promotion, as the as-
sessment system does not reflect the new envi-
ronment for fostering innovation; 

 lack of capacity for adequate HR management; and  
 mismatch between researchers’ formation and the 

new forms of the innovative process. 

With regard to trends in the implementation of for-
mal systems for assessment and reward by PRO, the 
legal framework was to be considered a major ob-
stacle. In the case of private research institutions, 
rewards mainly take the form of stock options, 
promising more money for those who produce more. 

For PROs, the problem is twofold: legal and/or 
fiscal restrictions to renew scientific staff (as well as 
managerial staff); difficulties in establishing a cul-
ture of rewarding researchers and other workers by 
performance, due to the unwillingness of internal 
staff to adopt such a culture. Again, it is possible to 
find different types of institutional response to this 
situation: some organizations have sought solutions; 
others have not. Despite having little room for ma-
neuver (because of legal restrictions), a number of 
institutions used foundations, scholarships and other 
initiatives to bypass the problem.  

Lastly, the issues of work sharing, knowledge ap-
propriation and TT can be summarized as follows. 
Work sharing and networking among research insti-
tutions and between them and other actors in the in-
novation system falls far short of what is needed. 
The greatest gaps are in activities to complement or 
add new core competencies in research and service 
provision. 

With regard to the capacity of research institu-
tions in STI management for the development of ac-
tivities relating to the internal and external 
environments, the consensus was that the level was 
low. Despite variations in this scale, according to the 
specialists the core competencies were as follows 
(by order of importance):  

 selling products and services; 
 development of competitive projects; 
 leveraging financial resources (fundraising and 

income generation); 
 development of joint projects via collaborative 

networks; and 
 on a lower scale, using IP instruments, and nego-

tiating and writing licensing and TT agreements, 
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given that few institutions, especially public ones, 
have their own structure to manage IP and licens-
ing agreements. 

Private research institutions typically hire profes-
sionals in the market to develop these activities. Few 
institutions, and basically only the largest, have for-
mal structures to deal with IP management and TT. 
The effectiveness of these structures is also variable. 
Institutional support is of paramount importance to 
increase their effectiveness. It was also noted that 
there are activities without corresponding formal 
structures. With regard to TT, by virtue of their  
nature almost all research institutions have some 
structures or parastructures to organize service pro-
vision, diffusion etc. However, few institutions have 
a formal organic structure to capture, develop and 
perform TT and diffusion projects.  

The main points mentioned with regard to the ob-
stacles to professionalization and optimization of IP 
and TT are as follows: 

 lost of installing and maintaining IP activities, and 
lack of resources;  

 lack of personnel with capabilities and competen-
cies in IP, and insufficient valorization of TT pro-
fessionals; 

 PROs lack the culture to address these issues; 
 lack of awareness (the issue is not even on the 

agenda of most institutions); 
 the capacity to analyze the process of generating 

innovations from the initial idea is missing; and 
 lack of project management capabilities and lack 

of entrepreneurship. 
 Knowing how to use the instruments that are ca-

pable of promoting IP and at the same time the 
transfer and diffusion of technology is an increas-
ingly important part of the context for researchers 
to engage in the innovation process. A more 
clearly defined regulatory framework, shorter 
waiting times between patent filings and grants, 
incorporating new indicators into the criteria for 
assessment of researchers, such as patent filings, 
software registration, utility models and cultivars 
registered etc., as well as publication in national 
but above all international journals are, among 
other initiatives, vital for research institutions to 
perform their function and carry out their mission.  

Is there autonomy to implement  
institutional changes? 

The issues involved here are partly the internal re-
sponsibility of organizations. In principle, they are 
able to introduce practices and build capabilities to 
establish an internal policy to manage IP, TT,  
research contracts, creation of and participation in 
networks etc. Some organizations implement inter-
nal policies and build specific capabilities to perform 
these issues, while others watch passively. 

The institutions that took the initiative to develop 
new capabilities to deal with a changing landscape 
were not only able to survive in an adverse context 
(lack of support from government, increasing com-
petitiveness, legal restrictions) but were also able to 
define new and better adapted paths. As discussed in 
the next section, the distinction between path finders, 
path founders and path losers is a way to differentiate 
organizations that adopt an internal attitude to more or 
less radical institutional change from those that do 
not. These categories help us to visualize a picture of 
diversity created from the same background. One im-
portant feature of this picture is that different internal 
decisions were the main reason for the diversity. 

In fact, these organizations are supposed to know 
(or to be able to learn) how to deal with a changing 
environment. This means building capabilities be-
yond scientific and technological skills. As dis-
cussed in the next section, the excellence of an S&T 
institution increasingly depends on the internaliza-
tion of certain critical skills enabling it to participate 
in the innovation process. Having excellent scientists 
and researchers is no longer enough to assure excel-
lence in an S&T organization.  

Another important issue is how autonomous and 
flexible these organizations are at promoting sound 
changes to their institutional paths on their own, re-
defining them in such a way that they are able not 
only to survive but to become important actors in in-
novation systems. Of course, they are not totally in-
dependent as far as their trajectories are concerned, 
but we would argue that if they are at least partially 
autonomous, they can (and should) face the chal-
lenge of adapting and reinventing themselves. 

Our central thesis is that PROs are normally sub-
ject to three types of constraints (factors that limit 
their autonomy): the legal framework regarding the 
public domain; the political influence of government 
authorities over PROs; and the internal institutional 
inertia (or institutional culture). While the first two 
constraints refer to external conditions, the third is 
internal. Figure 1 illustrates the constraints on the 
autonomy of PROs. 

As Figure 1 makes clear, PROs can only ever 
have partial autonomy. The key is how to manage 
autonomy. It is important to note that autonomy can 
vary enormously. Legal and political constraints will 

Figure 1. Constraints on autonomy of PROs 
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change as a function of the organization’s formal 
status (and the legal framework within which it op-
erates), as well as the political influences to which it 
is subject at any given time. Both types of constraint 
will change depending on the organization, the 
country and even the local conditions. The internal 
constraint referred to above as institutional inertia 
will help determine the degree of autonomy, fre-
quently acting as a force against change (hence the 
term inertia). 

Even taking into consideration the fact that some 
organizations have more room for change than oth-
ers, the reality is that all of them have some room to 
undertake change. From this perspective, the institu-
tional trajectory is also a matter of internal decisions. 
And this is the main cause of the differences that can 
be observed in the Brazilian case. Path finders are 
those who succeed in returning to their original mis-
sion and find new ways to pursue their institutional 
objectives; path founders are those who decide to 
initiate new trajectories, sometimes changing their 
original mission in order to survive in their specific 
environment; path losers lag behind, playing a pas-
sive role. 

This classification is evidently qualitative in  
nature. It is an analytical finding arising from obser-
vation of a sort of diaspora that has occurred in Brazil 
in the past 20 years. To a significant extent the direc-
tions taken by PROs have differed because of differ-
ences in internal decisions about what should be done 
to cope with an increasingly adverse environment. 
Some have created capabilities to attract new finan-
cial resources and HR, as well as adopting the atti-
tudes required to become important players in 
innovation systems (national, regional, local, sectoral 
etc.). This sometimes entails a long process of build-
ing specific managerial capabilities in the field of STI. 

In a single field of knowledge it is possible to find 
all these different paths. For example, in the agricul-
tural research area some organizations have encoun-
tered their original paths and have evolved in a 
successful trajectory (path finders). Others have 
changed their core competencies and assumed a new 
position in the agribusiness system of innovation 
(for instance, adopting a pivotal role by adapting and 
diffusing to farmers’ technology that originates in 

other PROs). Yet other organizations simply fail to 
react to the new environment and expire.  

The same logic applies to the legal framework in 
which the organizations exist. The three types of 
path can be seen in state-owned enterprises, public 
foundations, ministry departments or other govern-
ment agencies. Of course, these different types of 
‘insertions’ in the public domain entail differences in 
terms of room for maneuver to implement changes. 
But again, these conditions do not seem to determine 
paths of success or failure. 

This is to say that being a path finder, path foun-
der or path loser is not a matter of field of research 
or legal framework, but of internal decisions, espe-
cially whether to react to the changing landscape. 
Moreover, during the 1980s and 1990s there was no 
public policy specifically designed to redirect such 
institutions and restore their importance. This high-
lights the importance of internal decisions. 

Taking into consideration the topics discussed by 
the panel (as described in the section titled ‘Is there 
autonomy to implement institutional changes’), path 
finders are institutions that build the set of skills 
needed to proceed on their original trajectories suc-
cessfully; path founders are the first to decide  
on new trajectories, requiring the same sort of abili-
ties as those developed by path finders. Because 
these institutions are still developing their new tra-
jectories, they cannot yet be classed as successful, 
but at least they are trying. Path losers have not cre-
ated such new capabilities and have therefore lost 
ground in the competitive ‘STI market’. In other 
words, their importance to the innovation system has 
diminished. 

How to manage the degree of autonomy available 
in order to implement changes has been the main is-
sue facing PROs. The creation of new managerial 
capabilities does not mean a decrease in or lack of 
public perspective or scientific excellence. On the 
contrary, interaction with innovation systems re-
quires ever-higher standards of scientific quality and 
promotes closer relations between PROs and society. 

Last but not least, it is important to note that  
the fact that path finders and path founders have  
implemented internal revolutions on their own does 
not mean they have not had any external or govern-
mental help. On the contrary: in the past five or six 

 
Being a path finder, path founder or 
path loser is not a matter of field of 
research or legal framework, but of 
internal decisions, especially whether 
or not to react to the changing 
landscape 

 
PROs are normally subject to three 
types of constraints: the legal 
framework regarding the public 
domain; the political influence of 
government authorities over PROs; 
and the internal institutional inertia 
(or institutional culture) 
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years, some of them (especially the large ones in ag-
riculture, health and aerospace) have received new 
budgetary assistance, as well as replacement  
researchers and general staff. However, if this gov-
ernment support has actually helped some organiza-
tions it is because many years ago these same 
institutions undertook initiatives or reorganized on 
their own account. They first showed their social 
importance to society and were then recognized by 
the government. 

Conclusion  

Many considerations can be offered with regard to 
research institutions and R&D centers in Brazil, 
given the subject’s huge potential. The environment 
has changed so much in the last 20–25 years that 
countless studies, papers, projects, consultants’ re-
ports, indicators etc. have been produced to try to 
understand how research institutions have survived, 
what changes they have implemented and in what 
directions, their successes and failures, what prob-
lems remain, and what demands are still latent, 
among other topics. 

The previously ‘comfortable’ position enjoyed by 
most PROs, which faced virtually no budget con-
straints, has necessarily given way to the obligation 
to compete for extra-budgetary funds with other ac-
tors in the innovation system that are not necessarily 
research institutions. In some cases this has serious 
repercussions for the mission of research institutions 
and therefore requires them to (re)define their core 
competencies. Introducing change is never straight-
forward, however, especially where institutional in-
ertia is almost an intrinsic characteristic (this 
happens to path finders as well as path founders).  

In any event, change is required, not least in public 
policy to promote research institutions and encourage 
them to play a more central role in the systems of in-
novation and to make the system as a whole more or-
ganic and more effective. A substantial proportion of 
these institutions provide, or have the potential to 
provide, a strong base of support for government poli-
cies. Some of them are actually doing this, others are 
not. If they are not more so in the Brazilian case, it is 
because little use is made of the government’s pur-
chasing power or public procurement, for example. 
This strategy is widely used in developed countries, 
where among other things it serves to raise the profile 
of institutions that have the strongest commitment to 
government and prioritize long-term research pro-
jects. Governments as ‘clients’ have the power to sus-
tain research that tends not to attract private 
enterprise but is of fundamental importance to the 
nation, which must develop and master certain areas.  

It should also be stressed that extra-budgetary 
funds, such as those resulting from competitive bid-
ding, sales of products, processes and licenses, educa-
tion and training programs etc., are supplementary 
resources. Public funding remains critically important 

to the development and sustainability of activities by 
PROs, and is even significant for non-public research 
institutions via tax incentives and other  
instruments. 

This means that despite globalization nation-states 
still have the scope to pursue S&T policies precisely 
through research institutions and R&D centers. How-
ever, this is possible only if governments realize that 
research institutions are a means to obtain results that 
extend far beyond indicators of scientific production 
and patents. Public policy must aim to multiply and 
diffuse the actions and activities of research institu-
tions to the rest of society. Without this perception it 
is unlikely that public policy will be consistent with 
the needs currently raised by the dynamics of research 
and innovation. It is undoubtedly not by considering 
PROs to be ‘cost centers’, as is the case with many 
such institutions controlled by state governments in 
Brazil, that policies geared to promoting R&D will 
emerge in forms that valorize these actors as well as 
the innovation system itself. In other words, it means 
that PROs must be seen as powerful instruments of 
national development. It also means that their actual 
client is the society and the nation. 

It should also be noted that at the same time as 
budgets are dwindling and institutions are therefore 
practically obliged to seek other sources of funding 
to cover their costs, the culture of R&D management 
is very weak. Partnering, selling products, negotiat-
ing licenses, offering education and training, filing 
for patents, registering cultivars and software, col-
lecting royalties, institutional marketing, impact 
evaluation etc. are all competencies that have not 
been internalized in the routines of most PROs.  

The division of labor among research institutions 
does not exist a priori but has to be constructed and 
will be produced by the organization of research and 
innovation itself. This division of labor is not only 
healthy, it is also of fundamental importance to the 
system. It is necessary for institutions to focus on 
S&T, for example, or on service provision, or on or-
ganizing the system so as to promote liaisons among 
its various parts. Institutions that focus on this latter 
activity (making links in the system) are by no means 
less vital than the rest. On the contrary, it is necessary 
to count with various types of institutions for they are 
complementary and indispensable to each other. In-
deed, they can be one of the chief links between the 
innovation and productive systems if more agile and 
flexible structures are created not just in research  
activities proper, but also in other areas (e.g. incu-
bating R&D startups, IP management, contract man-
agement, management of competencies etc.). 

The legal and regulatory framework also needs to 
be clearer and more objective (as it needs to be in any 
other field of activity). Much remains to be done un-
der this heading as, for example, even in public re-
search it is not at all clear who owns innovations and 
there are frequent disputes between institutions and 
government. Another controversial topic is financing 
or grants for companies to enter into contractual  
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arrangements with research institutions, an impor-
tant factor in their promotion. These issues are very 
important for the discussion of innovation and must 
be given special attention, since there are close links 
between knowledge appropriation and organization 
and the creation of collaborative networks, coopera-
tion, interaction, and partnering.  

Another key challenge relates to HR and renewal 
of intellectual capital, given the need to create a new 
profile and absorb new competencies, skills and 
knowledge not only for the performance of research 
activities — where the advance of knowledge is in-
creasingly rapid — but also for the utilization of new 
means of communication and equipment, and new 
management tools for contracting, setting and col-
lecting royalties, and forming collaborative networks 
etc. However, the chaotic conditions experienced by 
many research institutions, especially public ones, 
including a lack of minimum staffing to carry out 
both research and administrative activities, often in-
hibits the performance of any activities other than 
the most routine, pushing innovation and knowledge 
management into the background. In addition, few 
institutions have an installed structure for managing 
IP, TT, contracting and licensing, important manage-
rial capabilities as pointed out in the section titled  
‘Is there autonomy to implement institutional 
changes?’.  

But it is no use internalizing these elements in the 
routines of research institutions without social  
legitimation and visibility. While it is true that re-
search institutions have not yet included institutional 
marketing in their action strategies (with the excep-
tion of those institutions that have built this sort of 
managerial skill, most of them classified here as path 
finders), it is also true that validating their activities 
in the eyes of public opinion is an increasingly com-
plex and demanding task. It is therefore necessary to 
introduce procedures to assess the impact of research 
projects and the social return on investment in S&T, 
alongside operational principles such as conducting 
research on specific fields of knowledge defined as 
being of social interest, compliance with ethical 
standards, and social environmental and financial re-
sponsibility, among others. Image promotion (insti-
tutional marketing) and increased market visibility 
must be almost routine activities for research institu-
tions, without losing sight of the social commitment 
that qualifies them as indispensable not only to sci-
entific and technological development but also to the 
promotion of socio-economic development, envi-
ronmental sustainability, and active participation in 
the definition and execution of public policy. We 
need more institutions of the path finder type (those 
that introduce the innovation perspective in their ac-
tivities), and even of the path founder type (those 
that are trying to construct new trajectories). 

It is reasonable to expect positive results to 
emerge when it becomes a matter of public policy to 
promote research institutions in such a way as to 
take into account their different missions as well as 

differences in management and institutional logic, 
and in the nature and execution of their research 
functions (public ones for PROs), among other 
points. Policies that contemplate this diversity and 
the new dynamics of the innovation and research 
processes stand a better chance of organizing and 
leveraging the innovation system as a whole and 
producing spillover effects with benefits for all par-
ties, from government to business and to society in 
general. From this perspective, the strengthening of 
PROs encompasses a broader scope of capabilities 
that extends beyond scientific and technological ex-
pertise to include managerial abilities, so that they 
can operate effectively as part of the STI system.  

Notes 

1. The term ‘core competencies’ is taken from Prahalad and 
Hamel (1990). The core competencies of a research institution 
are the specific assets, skills and know how that belong to the 
organization and distinguish it from others, enabling it to com-
pete in its segment and interact with other institutions. They 
are a key element in defining the institution’s goals and focus, 
given the underlying assumption that a research institution 
must know and identify what it does best in order to define the 
fields in which it will specialize. 

2. In this respect, see Hayami and Ruttan (1971); Goodman 
(1987); and the famous report by Bush (1945). 

3. For an interesting discussion of this issue, see Callon (1994). 
4.  See Arnold and Rush (1996); Rand (2003); and RISE (2004), 

among others. 
5.  In this review, the study focused on secondary information 

from research institutions in different countries: the Common-
wealth Scientific and Industrial Research Organization 
(CSIRO, Australia); the Agriculture Research Council (ARC, 
South Africa); the National Institute of Industrial Technology 
(INTI) and the National Institute of Agricultural Research (Ar-
gentina); the Weizmann Institute of Science and the Samuel 
Neaman Institute for Advanced Studies in Science and Tech-
nology (Israel); the Brazilian Agricultural Research Corporation 
(Embrapa), Oswaldo Cruz Foundation, the São Paulo State 
Technological Research Institute (IPT), and the Brazilian Syn-
chrotron Light Laboratory (Brazil). These institutions were cho-
sen by three different criteria: diversity of themes, diversity of 
countries and availability of data. 

6.  Three criteria were used to define the sample: diversity of  
areas of knowledge (agriculture, industry, health, aeronautics, 
space, physics etc.), diversity of institutional models (state 
owned enterprises, governmental departments, non-
governmental organizations, private not for profit), and the 
availability of a reliable mailing list. 

7. These institutions include some of Brazil’s leading research 
institutions (see Table 1) Embrapa (the largest agricultural re-
search organization in the country, with some 8000 staff, in-
cluding 2500 researchers); Fiocruz (the largest health 
research institution, with around 4000 staff, including 2000 re-
searchers); IPT (the largest multisector technological research 
institute, with about 1600 staff and 800 researchers); ITAL (the 
largest in food technology, with some 100 researchers); Sin-
crotron Labs (the most advanced organization in material 
structure research); APTA (the oldest and the second-largest 
agricultural research organization, with around 700 staff); and 
CTA (the largest aerospace research institution, with some 
4000 staff), among others. 

8. On the methodology for the panel of specialists, see Miles et 
al. (2002). 

9. The survey was answered by 11 of these. All other participants 
in the panel were included in the original sample of 54  
institutions. Thus considering the survey and panel together, 
the number of organizations totaled 27 (17 in the survey plus 
11 in the panel). 
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