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CHAPTER 5

INVESTMENT AND PUBLIC POLICIES

1 INTRODUCTION

From an economic standpoint, science and knowledge can be considered public 
goods. A public good is provided for common use, meaning that its use by one 
individual does not prevent others from also using it. The fact that someone uses 
acquired knowledge – that HIV is the virus that causes AIDS, for instance – 
does not prevent others from using the same knowledge for different purposes. 
It is different than using a car, wearing clothes, or having coffee, because our 
consumption reduces the amount of those goods available to other people. This is 
not the case with knowledge. Knowledge does not diminish when someone 
makes use of it. In addition, it is not possible for one “consumer” to prevent 
other people from having access to the same scientific knowledge. Knowledge, 
unlike a consumer good, is not intended for the exclusive use of a single person.

Beyond the characteristics of a public good, scientific knowledge has other 
important characteristics that make it particularly important within the scope 
of public policies. Science generates positive externalities for society as a whole. 
This means that knowledge production generates benefits not only for those 
who produce it or pay for its production, but for society as a whole. We all 
benefit to this day, for example, from Alexander Fleming’s discovery of penicillin. 
Moreover, the social benefits of scientific discoveries tend to be infinitely greater 
than their cost.

All of these characteristics, especially the positive externalities generated 
by science, make scientific knowledge a “good” of particular interest to society. 
But these same characteristics reduce private companies’ interest in producing 
it. What interest would a company have in investing in the production of goods 
that will ultimately be public? If it is impossible to restrict access to a certain 
good (through imposing a fee), that is to say, if a good is freely available to anyone, 
then a company will never profit from producing it.

This is the reason why, across the world, governments are the predominant 
funders of scientific production. Although there are some cases of corporate funding 
for basic research, companies mainly invest in applied research and product 
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development. However, the distinction between basic and applied research is 
becoming less clear. The main difference is perhaps that companies fund research 
that can ultimately produce private goods, that is, that can result in technologies, 
products, or processes that prove profitable for the company.

Innovation, on the other hand, depends on private sector funding, but 
also demands consistent public support. Innovation also produces positive 
externalities. The discovery of a new drug is an innovation that offers benefits 
for the company that developed the product, while offering even greater social 
benefits. These positive externalities help attract the interest of society in funding 
innovation, even though part of the gains from such innovation may have to be 
shared with the innovators. Moreover, there are also market failures, including 
those mentioned previously, which can make market-induced innovation 
investment less socially desirable.

Thus, in addition to direct funding of science and innovation, the government 
should intervene in the aforementioned factors impacting the country’s innovation 
capacity, namely: i) scientists’ education and training; ii) research infrastructure; 
and iii) an environment conducive to innovation. Accordingly, this section will 
discuss how public policies can boost innovation, and which policies have recently 
been adopted in Brazil.

2 WHO FUNDS SCIENCE?

The answer to the question above is fairly simple: we all do. Most of the funding 
for science worldwide comes from governments. This means that society, for all 
its limitations and idiosyncrasies, decides to allocate part of its income and its 
taxes to fund scientific endeavors. This is another reason why scientists should 
be constantly concerned with societal challenges and the legitimacy of scientific 
investments. Unfortunately, some members of society remain unaware of the 
extraordinary results humankind has achieved thanks to science.

At this point, some of you might be asking, in developed countries, is it not 
the private sector that funds much of the scientific research. As argued above, this 
perception is not accurate. It is true that, in developed countries, investments in 
private sector research are larger and reflect a larger share of total research efforts 
than in developing countries like Brazil. In general, however, companies fund 
research and development (R&D) activities to convert scientific knowledge into 
new products and services, which is an essential part of innovation. The production 
of scientific knowledge, however, depends heavily on public funding. We will 
turn to the numbers, but first, let me offer some clarification.

When we talk about funding for higher education and research, at least three 
models with quite different dynamics exist. First, the type of education designed 
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exclusively for training highly qualified professionals who are not engaged in 
producing research. Funding, in this case, could be provided either by the state or 
by the students themselves, by means of tuition or some hybrid alternative that 
combines different sources of resources. These models vary based on the history 
of each country, as well as their options to guarantee universal access to quality 
education. But this model of education is not our primary concern in this section.

Second, there are the so-called research universities, active in both training 
future professionals and in knowledge production. Across the world, these 
universities are much more expensive and dependent on public funding than 
those devoted exclusively to education. While many rely on diverse sources of 
funding, including tuition, the most relevant source is public funding.

Take the United States, for example, where many believe that private 
funding for science is most important. The first lesson to draw from chart 1 is 
that the income sources of United States higher education institutions are quite 
diverse and vary widely according to the type of institution.

Private for-profit institutions are primarily funded by tuition and fees paid 
by students. These types of schools focus almost exclusively on education and are 
of little relevance to the United States system, besides performing more poorly 
than other institutions. At these for-profit institutions, public resources account 
for only 4% of total revenues.

Historically, among private institutions, nonprofits have greater relevance in 
the United States educational and research system. Chart 1 divides them between 
research universities and other HEIs. Private non-profit HEIs not classified 
as “research” are, in general, more focused on teaching, despite also having 
some research activity, and training for master degrees and PhDs. Similar to their 
for-profit peers, these institutions rely very little on public funding.

In contrast, institutions classified as research universities – whether private 
or public – possess a high level of scientific research, according to the NCES. As a 
result, these are the institutions we will focus on in this work.1 Harvard University, 
the Massachusetts Institute of Technology (MIT), Columbia University, the 
California Institute of Technology (Caltec), and many other renowned United 
States universities are research universities.2 At private research universities, the 
largest source of income comes from investment funds (endowment funds), 
often built from donations, and which reflect about 30% of the income of these 
universities. Tuition accounts for 16%, and public funding accounts for another 
16%. For public universities and colleges, as one might expect, the largest share 

1. Details on United States universities’ funding can be found at Turchi (2014).
2. Available at: <https://en.wikipedia.org/wiki/List_of_research_universities_in_the_United_States>.



New Pathways for Innovation in Brazil90 | 

of revenue comes from state, local, or federal governments. However, even these 
institutions receive funding from many sources, reaffirming that United States 
universities are relatively financially sound institutions.

CHART 1
Revenues of United States higher education institutions (HEIs) by institutional 
control and source of funds (2015)
(In %)
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Obs.: Data for private non-profit institutions were compiled from the tables available at: <https://nces.ed.gov/programs/

digest/2016menu_tables.asp>. For private for-profit universities and for public universities, data refers to 2014 and is 
available at: <https://nces.ed.gov/programs/coe/pdf/Indicator_CUD/coe_CUD_2016_05.pdf>.

Funding sources not shown in chart 1 include revenues from college hospitals, 
donations, private companies, research grants from private foundations, and 
university services for students or the general public (health clinics, housing etc.).

These numbers represent the total revenue of United States universities and 
colleges and are used to cover the costs of teaching, research, and other possible 
activities carried out by the institutions. However, when we look specifically at 
universities’ research expenditures, the share contributed by public resources 
exceeds 60%, as shown in chart 2. In 2016, United States universities invested 
more than US$ 71 billion in research, of which more than US$ 42 billion was 
funded by either the federal or state and local governments. Another 25% of 
total research expenditures, on average, come from institutions’ own resources. 
For private nonprofit universities, as we saw above, this tends to come from 
endowment funds and tuition fees. In the case of public universities, resources 
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are most likely to come from tuition fees or from the institution’s own budget, 
which is public. Thus, contrary to common perceptions, the science produced in 
United States universities depends heavily on public resources.

CHART 2
R&D expenditures in United States universities, according to source of funds (2016)
(In %)
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Source: National Science Foundation (NSF), National Center for Science and Engineering Statistics, Higher Education Research 
and Development Survey. Available at: <https://ncsesdata.nsf.gov/herd/2016/html/HERD2016_DST_01.html>.

One concrete example of the relevance of public funding for research is a 
top university in the United States and in the world, MIT. Federal grants and 
research contracts constitute more than 40% of the university’s total revenue, 
and almost 90% of its research revenues.3

Other countries follow the same norm. At Oxford University in England, 
about 50% of the institution’s total revenue is derived from the British 
government. In Germany, where all universities are public, that figure could be 
even higher. At the Technological University of Munich, for instance, more than 
60% of current revenue comes from the government. Regarding research funding 
alone, the government is unquestionably the major funder in these two countries. 
In England, on average, 66% of university research revenues come directly from 
the British government and another 11% come indirectly from the European 
Union. Thus, about 77% of the funding for academic science in the United 
Kingdom comes from public sources.

3. Included in the list is the Lincoln Lab, an MIT-based laboratory, which is fully funded by and for the exclusive use of the 
United States Department of Defense, and accounts for more than half of the research spending. The average spending 
(payout) rate from endowments in 2014 was 4.4%. MIT available at: <http://web.mit.edu/facts/financial.html>.



New Pathways for Innovation in Brazil92 | 

It is important to reiterate that private companies are not providing the 
most significant resources and funding for research in United States universities, 
as this fact is contrary to common belief. According to the NSF, as laid out in 
chart 2, only 6% of total research funding at United States universities comes 
from research contracts with private companies. Even at technology-oriented 
institutions such as MIT, funding from business sources accounts for less than 
10% of the research budget, and less than 4% of the total budget. Examples 
from other countries also point in the same direction. At the Technological 
University of Munich, company-sponsored research accounts for about 5% of the 
institution’s revenues; while at Oxford University, it accounts for just over 1%.

However, as we discussed, another relevant source of funding for United 
States universities is endowments. Endowments primarily consist of investment 
funds, the income of which is used for the maintenance of universities, although 
they may also include real estate and other assets. Endowments account for 
only 6% of public universities’ revenue in the United States, but they account 
for 30% of private nonprofit universities’ income and fund a large share of the 
research conducted at these institutions. In general, a university’s endowment 
fund consists of hundreds of individual funds. At Harvard, for instance, there 
are more than 13,000 different funds managed by a non-profit corporation 
created by the university specifically for that purpose: the Harvard Management 
Company (HMC).4

In general, these funds are built of individual donations from alumni, 
entrepreneurs, or citizens over the years or even the centuries, in some cases. 
Henry VIII of England created the first endowment to fund the universities of 
Oxford and Cambridge. Harvard University has accumulated a US$ 36 billion 
endowment fund over its nearly four centuries. It is by far the largest endowment 
out of all United States universities and its income reflects about 30% of the 
institution’s annual budget. In public universities, such as the University of 
California Berkeley, endowment income contributes, on average, 5% of their 
annual revenues.

In the United States, several tax benefits encourage the formation of and 
donation to these endowments. First, as in Brazil, private non-profit educational 
institutions do not pay taxes. In the United States, income from endowment 
funds owned by nonprofit universities and research institutions are also exempt 
from paying income tax.5 Second, donations to these funds are tax detectable, 
meaning that donors can deduct the amount to reduce their taxable income. 

4. Available at: <https://www.harvard.edu/about-harvard/harvard-glance/endowment>.
5. At the end of 2017, the Trump administration approved a 1.4% tax rate over the profitability of endowment funds 
whose value per student exceeds US$ 250 thousand. This was seen as an attempt by the Republicans to weaken major 
centers of liberal thought in the United States.
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Given the size of these funds, these tax incentives represent billions of dollars 
provided by the United States government to incentivize alternative sources of 
revenue for universities.

A study conducted by the United States Congressional Research Service 
showed that by 2014 the total sum of endowment funds from United States 
universities amounted to more than US$ 500 billion, with 11% of the institutions 
accounting for 74% of all assets.6 On average, the funds yielded more than 15% 
per year, with between 4% and 5% of the value of the assets (only a portion of the 
earnings, therefore) used by universities. The rest remains in the fund, increasing 
the size of the endowment.

In 2008, France passed its Law of Modernization of the Economy, which 
(along with other measures to improve the country’s business environment) 
established endowment funds as legally-recognized entities, inspired by the 
United States endowment model. Under the law, these funds are private nonprofit 
institutions that receive and manage donated assets and the derived rights, and 
utilize the income from these investments to execute missions and tasks in the 
public interest.7

In Brazil, this type of fund is just beginning to appear. The Friends of Poli 
Fund, an association that supports projects at the Polytechnic Institute at the 
University of São Paulo was one of the first. Created in 2011, it now has a net 
worth of just over R$ 20 million. Nonetheless, several legal and cultural obstacles 
still exist in Brazil, given that donations to universities are not common. Fund 
managers argue that the existence of a specific legal framework for this type of 
fund could help its development and provide greater safety to donors.8

This could provide an additional source of funds for Brazilian universities, 
especially considering the funding crisis that these institutions are facing. 
There has been a significant rise in the number of higher education institutions and 
universities in the country in recent years. From 2000 to 2013, both the federal 
and state governments created 89 new institutions of higher education, most of 
them universities or technological centers, a growth rate of over 150%. On the 
one hand, this growth has contributed to greater access to higher education. 
On the other hand, it introduced a change in the budget allocation required 
to maintain the country’s public higher education institutions, which in turn 
has jeopardized its capacity to finance them and, consequently, has threatened 
their quality.

6. Available at: <https://fas.org/sgp/crs/misc/R44293.pdf>.
7. Available at: <http://ernop.eu/wp-content/uploads/2017/06/Truffinet-Endowment-Funds-in-France.pdf>.
8. Available at: <http://economia.estadao.com.br/noticias/geral,fundos-de-doacoes-avancam-no-pais-imp-,1524740>.
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Thus far, we have examined institutions predominantly focused on teaching 
and research universities. In addition to these, there are institutions focused 
primarily or exclusively on research. The financing model for these institutions 
varies largely depending on the type of research being conducted. In general, 
institutions that are oriented to produce applied research or product and process 
development – such as the Fraunhofer in Germany – receive a greater volume of 
private funding.

Institutions more focused on basic research, such as several of the United 
States national laboratories, tend to rely on public resources. Although these 
laboratories have outsourced management to private non-profits, companies, 
or universities, they are fundamentally dependent on public resources. In 2016, 
the so-called Federally Funded Research and Development Centers (FFRDCs) 
invested more than US$ 19 billion in research, with 98% of that amount funded 
by the federal government, especially, by the Departments of Energy and of 
Defense.9 The same is true in other countries. The Max Planck Institute in 
Germany, for example, relies heavily on federal and state budgets, which account 
for more than 90% of the institution’s total annual revenues.10

Private funding is more heavily involved in financing S&T in the case of 
applied research institutions or technological institutions. These institutions 
are also known as Research and Technology Organizations (RTOs). According 
to the  European Association of Research and Technology Organizations 
(EARTO)  the mission of these institutions is to take advantage of advances 
in S&T for innovation, to improve the quality of life and stimulate economic 
competitiveness. Examples of such institutions are the Fraunhofer in Germany, 
and the National Research Councils in Canada.

Although the institutions are focused on applied research and innovation, 
public funding is still crucial. According to the EARTO data presented in a recent 
study by MIT researchers, about 41% of these institutions’ funding comes from 
contracts with private companies (Martínez-Vela, 2016). Of the remainder, part 
comes from basic public funding, and the other part from public and private 
competitive grants, meaning institutions have to compete to gain financial 
support for specific projects (chart 3).

9. Available at: <https://ncsesdata.nsf.gov/datatables/ffrdcrd/2016/html/FFRDCRD2016_DST_1.html>.
10. Available at: <https://www.mpg.de/11359014/annual-report-2016.pdf/>.
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CHART 3
Sources of funding for institutions linked to the EARTO (2015)
(In %)
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Source: EARTO.
Elaborated by Martínez-Vela (2016).

3 POLICIES FOR S&T IN BRAZIL

Over the past fifteen to twenty years, Brazil has undertaken a series of measures 
intended to strengthen the country’s scientific, technological, and innovation 
capacity. These measures include direct financial support for investments and research 
in universities, research centers, and companies; credit for corporate investments in 
R&D; tax incentives for corporate investments in R&D; and a number of regulatory 
measures. Among the policies pursued are, for instance, the creation of the Sectoral 
Funds, the Innovation Law (Law no 10,973 of December 2004), and the Lei do Bem 
(Law no 11,196 of November 2005, whose name roughly means “Law for the Good”).

The Innovation Law provided rules for the participation of researchers 
from public institutions in corporate projects, and for the commercialization 
of intellectual property resulting from this kind of partnership. In this regard, 
the law has encouraged the public and private sectors to share staff, resources, 
and facilities, in order to stimulate collaboration between universities, research 
institutes, and private companies. Another significant advancement of the 
Innovation Law was the possibility for the state to subsidize R&D investments 
in private companies, which was not previously allowed under the Brazilian 
legal framework. The Lei do Bem, on the other hand, broadened the scope and 
facilitated the use of fiscal incentives to realize private investments in R&D.11

11. The first attempt to adopt tax incentives in Brazil concerned both the Industrial and the Agricultural Technological 
Development Programs. The requirements for taking advantage of these programs (such as the obligation of having 
a project approved by the Ministry of Science and Technology to become eligible to the tax incentive), however, have 
rendered them practically meaningless.
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These efforts in formulating new policies, plus pre-existing initiatives (the 
Sectoral Funds are just one example), have built a relatively comprehensive 
framework of innovation policies, in terms of its diversity of instruments. In other 
words, despite the absence of initiatives on the demand side, Brazil now features 
many of the instruments used in most developed countries to foster innovation, 
such as: i) subsidized credit; ii) tax incentives; iii) subsidies for enterprises; 
and iv) grants for research projects in universities and Science and Technology 
Institutions (ICTs), among others.12

The main support mechanisms for science, technology and innovation at 
the federal level currently in effect in Brazil are shown in table 1, which sums up 
key Brazilian public policies clearly impacting the country’s innovation output.13 
These are the principal sources of funding supporting innovation and R&D in the 
country. Some of the funds described below are not strictly public and some are 
not budgetary appropriations. The values assigned to credit policies, for instance, 
reflect the total availability of credit for innovation at Brazilian Development 
Bank (Banco Nacional de Desenvolvimento Econômico e Social – BNDES) and 
Financial Backer for Studies and Projects (Financiadora de Estudos e Projetos – 
FINEP), not the fiscal cost associated with equalizing interest rates for these 
programs. Likewise, the resources associated with compulsory investments in 
R&D in regulated sectors reflect the total R&D investment obligations under the 
responsibility of regulated companies, and thus correspond to private resources 
compulsorily allocated to R&D.

In 2015, the federal government allocated more than R$ 50 billion to 
different policy instruments such as tax exemptions, credit, direct investment, 
and regulation, to be applied to S&T activities.14 The most significant share 
of this money – around R$ 33 billion – was for direct investment in S&T 
activities by the federal government. Of this amount, nearly R$ 10 billion went 
not to research but to expenses involved in the maintenance and operation of 
postgraduate courses in Brazil, that is, money spent on training new scientists. 
Therefore, nearly R$ 24 billion are left for direct investment in research.

12. Innovation policies addressing demand are intended to create conditions for stimulating and increasing the 
demand for innovations. While supply-side policies are concerned with securing the material and immaterial resources 
necessary for the development and introduction of innovations by firms, demand-side policies are concerned with 
“pulling” the supply of specific technological developments through the creation and/or direction of needs. The most 
obvious facet of such innovation policies aimed at the demand regards the use of the state purchasing power.
13. This table was originally published by Zuniga et al. (2016), with data up to 2012.
14. The absence of current data regarding ANEEL’s R&D does not allow a precise estimate. Nonetheless, judging by 
the behavior of this variable in the period 2001-2012, the participation of that group in the total budget allocated 
by the federal government will continue to be marginal and the actual total of this allocation will be very similar to 
what is presented here.
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TABLE 1
Major federal policies or instruments aimed at supporting Science, Technology, and 
Innovation in Brazil (2015, or last year available)

Policies Instruments
Amount in millions 
of R$ from 2015

Tax exemption1

Computer Law (no 8,248/1991, no 10,176/2001 and no 11,077/2004)   5,022

Good Law (Law no 11,196/2005)   1,835

Research, development and innovation (RD&I) in the auto sector (acts 
no 12,407/2011 and no 12,715/2012 and Decree no 7,819/2012)

  2,850

Others exemptions2      877

Subsidized credit for innovation 
(down payments)

Operated by FINEP   2,603

Operated by BNDES3   4,501

Public investment in S&T Federal government total expenditure towards R&T 33,845

Regulated sectors mandatory R&D

R&D Brazilian Electricity Regulatory Agency (Agência Nacional de Energia 
Elétrica – ANEEL) 

  3,924

R&D National Petroleum Agency (Agência Nacional do Petróleo – ANP)   1,030

Source: Ministry of Science, Technology and Innovation (Ministério da Ciência, Tecnologia e Inovações – MCTI); BNDES; 
FINEP; CGEE (2016); ANP.
Elaborated by Zuniga (2016).
Notes: 1 Estimates made by the Brazilian Federal Revenue Service. Available at: <https://bit.ly/363VtVK>.

2 Scientific non-profit entities, machinery, and equipment – Brazilian National Council for Scientific and Technological 
Development (Conselho Nacional de Desenvolvimento Científico e Tecnológico – CNPq).

3 Amounts for FINEP were excluded.
4 Data from 2012 made available by CGEE (2016).

The rough distribution of these resources among the different ministries 
is shown in chart 4. The largest share of this budget is allocated to the Ministry 
of Education and funds undergraduate and postgraduate scholarships at both 
Brazilian and foreign universities: hence, training scientists. The second largest 
share, at almost 30%, is allocated to the MCTI.15 Only then, at a distant third 
and fourth, are the S&T budgets given to the Ministry of Agriculture and the 
Ministry of Health.

This distribution already differentiates investments in S&T in Brazil from 
those in the United States. In the United States, about 80% of investments in 
R&D are carried out by three federal agencies: Defense (nearly 50%), Health 
(20%) and Energy (10%). Despite these agencies’ extensive investments to fund 
basic research, this distribution reveals that investments in S&T are more oriented 
toward solving complex technological issues in the areas of defense, health, and 
energy. In contrast, Brazilian investments in S&T are not what the literature refers 
to as “mission-oriented” investments, in the sense that most of these investments 
are not associated with ministries or departments with a specific mission, unlike 
in a number of other countries (Mowery, 2009).

15. The data from 2015, so the corresponding Ministry at the time excluded the Communications sector.
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CHART 4
Distribution of the federal budget for S&T, among several ministries (2015)
(In %)
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Investments in S&T for a specific mission are evident in the Ministry of 
Agriculture, which invested almost R$ 3 billion in S&T in 2015, and in the 
Ministry of Health, with over R$ 2 billion invested. Two research institutions 
account almost this entire investment: the Brazilian Agricultural Research 
Corporation (Empresa Brasileira de Pesquisa Agropecuária – Embrapa) and the 
Oswaldo Cruz Foundation (Fundação Oswaldo Cruz – Fiocruz).

Embrapa is the heart of a national system of agricultural research responsible 
for technological advancement, including those that made possible, among other 
things, the cultivation of soybeans in a climate poorly suited to the activity, as in 
the Brazilian cerrado (the vast tropical grasslands covering the center of Brazil). 
Fiocruz similarly has the straightforward mission of developing technologies to 
strengthen the Brazilian health system (Sistema Único de Saúde – SUS) and 
to  promote health and quality of life among the population. The institution 
has a broad scope, from education to basic and applied health research. Both 
Embrapa and Fiocruz conduct their research internally, through their own 
researchers and laboratories.

Historically, the Ministry of Science and Technology (later called Science, 
Technology and Innovation), has been the main source of funding for scientific 
and technological research in the country. The MCTI makes direct investments 
through its research units or affiliated institutions, through CNPq’s research 
and graduate scholarships, or the Brazilian National Fund for Scientific and 
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Technological Development (Fundo Nacional de Desenvolvimento Científico e 
Tecnológico – FNDCT). The largest portion of the MCTI’s budget was allocated 
to the FNDCT, which in turn became the main source of financing for the work 
of Brazilian scientists and researchers. As illustrated in the next section, this fund 
has suffered a significant reduction in recent years.

In short, since the early 2000s, the resources available for innovation as well as 
the regulatory framework have been expanded and improved. From the scientific 
perspective, one of the results, as we have seen, was the increase of our participation 
in global scientific production. From the perspective of innovation, the results 
were not as significant despite growth in the number of companies supported 
by innovation-oriented policies and R&D. In fact, the number of innovative 
companies that reported receiving some public support to innovate rose from 
19% in 2003 to nearly 40% in 2014, according to data from Brazilian Institute of 
Geography and Statistics’ (Instituto Brasileiro de Geografia e Estatística – IBGE) 
survey on technological innovation. However, it is important to note that most 
of the public support was linked to BNDES programs to finance machinery and 
equipment, which were not specifically designed for innovation. Looking at just 
the companies that declared receiving support from innovation-oriented public 
policies, we see that the number also increased, but on a much smaller scale: it 
went from 4.6% to 8.6%, in the same period.

In spite of the expansion and consolidation of a series of public policies for 
S&T, the most significant indicators – private investment in R&D, patent filings, 
the innovation rate, and high technology exports – show only modest effects. 
This suggests that, in addition to the other factors that impact Brazil’s innovation 
capacity, these policies also ought to also be rethought and improved.

4 STABILITY AND DIVERSITY IN PUBLIC FUNDING FOR S&T

One of the main desirable features of public investment in S&T is predictability. 
The results of investing in science do not emerge overnight: they require time 
and persistence. Large-scale scientific projects are long-term pursuits that require 
collaboration among different institutions, and which often need to be developed 
in stages. For this, several years of stable and predictable investment are needed.

A cancer researcher in the United States, for example, knows that the 
National Cancer Institute – part of the National Institutes of Health (NIH) – has 
an annual budget of nearly US$ 5 billion, and that budget has been the same for 
the past ten years and will remain so in the coming years. This researcher may 
feel encouraged to start a long-term research project because he knows that if 
the project proves competitive and progresses satisfactorily, he will have a good 
chance of receiving future support for a next phase.
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Research conducted on health or climate change are good examples of the 
long timeframe often required to achieve important results. To study how eating 
habits influence quality or life expectancy, for example, it is necessary to follow 
groups of people with different eating habits and to monitor their health indicators 
over time, often for decades. The Human Genome project, for example, which 
involved researchers from around the world, was planned as a 15-year research 
effort. Monitoring the activity of volcanoes, studying of the Sun, and measuring 
the effects of fertilizers on crop productivity are just some examples of long-term 
research projects, all cited in Nature report in 2013.16

In Brazil, stability and predictability have never been strengths of S&T 
policies. Providing a stable and predictable source of funding for Brazilian S&T was, 
incidentally, one of the reasons behind the creation of the Sectoral Funds (which 
became FNDCT) in the late 1990s. The Funds were to have been composed of 
taxes and contributions from several industries (hence the name Sectoral Funds), 
with oil and gas royalties to become the main source of revenue over the years. 
This way, it would be possible to predict slight fluctuations in funding for S&T, 
according to the level of economic activity, and therefore, funding for scientific 
and technological research would be guaranteed.

What happened over time, however, was that as the revenue from sectoral 
funds grew, the government lowered the baseline budget of the Ministry of Science 
and Technology. For this reason, even during years in which the overall budget 
for S&T grew (and it grew significantly until 2014), the Ministry’s relative share 
of the total federal appropriations remained stable. This was the conclusion of a 
study carried out by the monitoring and evaluation department of the Ministry in 
2011. In spite of this, the overall budget of the Ministry grew significantly from 
2000 to 2014 (chart 5), following the general trend for public spending. As a 
result, the scientific community noticed a significant increase in the provision 
of resources for investment in research in universities and research institutions.

Although its effects were only felt much later, the major blow to the Brazilian 
S&T budget was the oil legislation passed in 2013 (Law no 12,858/2013). The law 
reallocated royalties originally earmarked for the Oil Sectoral Fund (CT-Petro), 
which accounted for most of the Sectoral Funds’ revenue, to the areas education 
and health. In 2013, for example, CT-Petro accounted for 31.4%  – nearly 
US$ 380 million (R$ 1.4 billion) – of the total revenue of the Sectoral Funds. 
The loss of the royalties represented a major loss to S&T funding in Brazil in the 
long run.

16. Available at: <https://www.nature.com/news/long-term-research-slow-science-1.12623>.



Investment and Public Policies  | 101

It is no coincidence that in absolute terms the Ministry’s budget, just like 
its main components, has fluctuated considerably, as shown in chart 5 (which 
includes, as part of the line marked “total,” the Ministry of Communications). 
The two main budget components of the Ministry of Science and Technology 
are the FNDCT and the CNPq. These two are the main sources of funding for 
Brazilian science. The budget bill proposed for 2018 reduced CNPq’s appropriates 
by more than 30% compared to what was allocated in 2014. The actual reduction 
could be even greater, since budget appropriations are never disbursed in full, 
especially in periods of fiscal tightening. And the reduction to the FNDCT was 
even larger. The FNDCT budget for 2018 is about 60% lower than the one 
passed in 2014. Oscillations of such proportion for the main source of science 
funding are incompatible with the predictability needed for R&D spending and 
to maintain the quality of scientific research in the country.

In addition to these brutal oscillations, the S&T budget also suffers from the 
lack of continuity between governments and their priorities. A clear example of 
this is how the FNDCT was handled in recent years, given that its priorities and 
allocation of resources were altered either to comply with short-term, contingent 
public policies, or to replace resources of programs that should be funded by 
other sources.

CHART 5
Evolution of the budget of the MCTI and its main ramifications (2008-2018)
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The Science without Borders Program, created in 2011, deserves a mention 
for both its merits and its problems. Its merit lies in the fact that the program 
represented a big step towards the greater internationalization of Brazilian science, 
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particularly in the areas of science, technology, engineering, and mathematics. 
Nonetheless, the ambitious goal of sending 100,000 students overseas eventually 
compromised the program and overshadowed its initial merit. In order to 
fulfill its goal, the program sent an excessive number of undergraduate students 
sent abroad, which meant students were placed in lower quality institutions. 
In addition, the program was created without a corresponding source of funding, 
which overwhelmed the FNDCT. According to the budget data for 2014 and 
2015, Science without Borders was largely funded by the FNDCT – nearly 
US$ 250 million (R$ 900 million) in 2014 and US$ 270 million (R$ 1 billion) 
in 2015 – which in turn diverted resources from the research projects and other 
investments typically funded by FNDCT.

In addition to instability, it is worth mentioning the lack of diversity in the way 
we support science and technological production in Brazil. The principle source 
of funding for S&T, the FNDCT operates by awarding grants (non-reimbursable 
resources) for scientific research developed at universities (sometimes in 
partnership with companies) and at companies. CNPq and Coordination for the 
Improvement of Higher Education Personnel (Coordenação de Aperfeiçoamento 
de Pessoal de Nível Superior – Capes) award scholarships and aid (in the form of 
grants) to support students and, on a small scale, to fund research projects. FINEP 
and BNDES offer credit lines to encourage companies to innovate. In addition, 
part of Brazilian investment in S&T goes directly to public research institutions 
linked to the MCTI, in addition to Fiocruz and Embrapa.

In short, the S&T investment model adopted in Brazil consists of awarding 
grants, offering lines of credit, or undertaking research directly; and the model is 
highly centralized around the MCTI. The recent creation of Brazilian Company 
of Research and Industrial Innovation (Empresa Brasileira de Pesquisa e Inovação 
Industrial – Embrapii), a social organization linked to MCTI, marked the 
adoption of a slightly different model, inspired by the Fraunhofer Foundation. 
Projects can receive a public grant through Embrapii, but in order to qualify, they 
show that the project has also secured funding from the private sector and from 
the research institution that carries on the project. Each of the three should cover 
approximately 1/3 of the total project. Therefore, the public sector reduces the 
risk to the private agent and encourages further investments in innovation.

We can once again take the United States model as an example, where the 
diversity and decentralization of the S&T support system are striking features. 
According to De Negri and Squeff (2014a), the United States government invests 
in S&T in a variety of ways:

• directly, through research institutes and federal laboratories linked to 
several government departments, such laboratories linked to the armed 
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forces, the NIH, and laboratories linked to National Aeronautics and 
Space Administration (NASA), among others;

• directly, in Federal Funded Research and Development Centers (FFRDCs) 
that, although federal laboratories, are operated privately by companies, 
universities, non-profit institutions, or consortia of these institutions;

• indirectly, through non-reimbursable grants awarded to both researchers 
and companies. Grants are awarded through public, competitive 
processes and serve as a support mechanism for R&D by various agencies 
and departments. They are flexible instruments, in that the researcher is 
not expected to deliver any result except perhaps a final report;

• by means of cooperation agreements, which is an intermediate 
instrument between a grant (where no concrete deliverables required 
of the researcher) and a contract (where the anticipated products are 
well-defined); and

• by means of R&D contracts, wherein the government outsources 
technological development for products or services to be used by 
the country. Unlike in Brazil, R&D contracting in the United States 
is explicitly covered in public procurement law, under the Federal 
Acquisition Regulation (FAR). FAR requires that “the primary purpose 
of contracted R&D programs is to advance scientific and technical 
knowledge and apply that knowledge to the extent necessary to achieve 
agency and national goals”.17 Consequently, contracts should be 
limited to the purchases of products or services for the federal public 
administration. On the other hand, when the main objective is to 
encourage or support research and development, FAR states that grants 
or cooperation agreements should be used.

In short, there are a number of methods and mechanisms through which 
the United States government invests in R&D. In addition to the items discussed 
above, there are a number of other aspects that differentiate the way in which the 
various federal departments and agencies invest in R&D, which makes the United 
States system extremely complex and diverse. The way each of them operates is 
very specific and closely associated with the mission and the main goal of each 
department or agency. The table below summarizes some of these differences, 
and how they relate to the type of research supported, using data extracted from 
a recent study by Ipea.18

17. Available at: <https://www.acquisition.gov>.
18. De Negri and Squeff (2014b).



New Pathways for Innovation in Brazil104 | 

This diversity in the different forms of supporting science is, therefore, a 
way to achieve different goals. In general, awarding grants is an example of basic 
research support associated with more risk and less government control. At the 
opposite end, when the development of products is required, the most common 
method is contracting.

TABLE 2
Major agencies and ministries that invest in R&D in the United States, and its 
main features

Agency/department Main focus R&D activity Mode of operation

Department of Defense Very specific Development and engineering Primarily contracting

Defense Advanced Research Projects 
Agency (DARPA) 

Specific Development and applied research Grants and contracting

Department of Energy Broad Basic (main) and applied research Grants and contracting with FFRDCs

Advanced Research Projects Agency-
Energy (ARPA-E)

Specific Applied research Grants and contracting

NIH Broad Basic and applied research Grants

NASA Very specific Basic and development research Contracting

NSF Very broad Basic research Grants

Source: De Negri and Squeff (2014b).

These instruments also vary by agency: those with a more specific focus tend 
to opt for contracts while larger funding agencies tend to opt for grants. Brazil 
should develop more comprehensive and diversified S&T support strategies as a 
way to improve the effectiveness of its policies.




