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The effects of Brazil’s political crisis on science funding necessary for biodiversity
conservation are likely to be global. Brazil is not only the world’s most biodiverse nation, it
is responsible for the greater part of the Amazon forest, which regulates the climate and
provides rain to much of southern South America. Brazil was a world leader in satellite
monitoring of land-use change, in-situ biodiversity monitoring, reduction in tropical-forest
deforestation, protection of indigenous lands, and a model for other developing nations.
Coordinated public responses will be necessary to prevent special-interest groups from
using the political crisis to weaken science funding, environmental legislation and law
enforcement.
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DRACONIAN CUTBACKS IN SCIENCE FUNDING
Reductions in science funding are occurring across the Globe, but the recent political-economic
crisis has plummeted Brazil from one of the most innovative countries in terms of science and
conservation to a position of uncertainty. Recent articles have described recent drastic reductions
in general science funding (e.g., Angelo, 2017; Siqueira and Rocha, 2017) and in funding of
specific projects related to biodiversity in Brazil, such as the Brazilian Program for Biodiversity
Research—PPBio (Fernandes et al., 2017). These reductions should also be seen in the context of
the continuous inability of the Brazilian government to recognize the opportunities associated with
being one of the world’s most biodiverse nations, and the importance of biodiversity for ecosystem
processes and societal well-being.
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dams (Nobre et al., 2016) and the cost of energy to consumers is
regularly increased because expensive, highly-polluting, thermoelectric plants have to be used to complement hydro-electric
power provided by the dams (Rosa, 2007). Additionally, the
losses of native vegetation in the Cerrado savanna region in
Central Brazil are altering the water balance through increased
evapotranspiration and diminishing the capacity for water
storage (Oliveira et al., 2013). Such land-use changes exacerbate
the serious water shortages occurring frequently in southeastern
Brazil (Guimarães, 2014). In addition, a draft of a new law on
pesticides (PL 6299/2002), which loosens restrictions on pesticide
use, was approved by the Special Committee of the Chamber of
Deputies. Brazil already has the world’s highest consumption of
agrochemicals and weakening legislation will worsen the health
of the population and endanger ecosystem services.
The efforts to undercut Brazilian environmental legislation is
shortsighted as it creates predictable problems for agribusiness.
Agriculture is highly dependent on water, which in turn is
dependent on rainfall. The area with the greatest agricultural
production in the country, in central and southern Brazil,
depends heavily on the rainfall that comes from the Amazon
(Marengo et al., 2004), which in turns depends on the
maintenance of standing forest (Makarieva and Gorshkov,
2007; Oliveira et al., 2013; Makarieva et al., 2014). The
Amazon, however, is rapidly approaching a tipping point where
deforestation combined with fires and climate change will cause
the forest to be replaced by degraded savanna-like vegetation
(Lovejoy and Nobre, 2018). While there is theoretical and
empirical evidence of impending ecosystem collapse, with drastic
implications for agricultural productivity and human livelihoods,
this tipping point can and should be avoided (Lindenmayer
et al., 2016). Nonetheless, the Brazilian government has made
little effort to avoid this imminent disaster. Between 2005 and
2012, the rate of deforestation in the Brazilian Amazon decreased
steadily, mainly in consequence of policies to cut deforestation
based on monitoring by the Brazilian Aerospace Agency (INPE)
and law enforcement by the Brazilian Environmental Agency—
IBAMA (Nepstad et al., 2014). Since 2013, however, deforestation
rates have increased steadily. This period coincides with the
reduction in funding for enforcement agencies, relaxation of
environmental legislation, and a general sense of impunity
because of politicians’ inability to confront special-interest
groups (Fearnside, 2016). It is hard to argue, however, that
gains by forest clearing to a few people in the Amazon would
compensate the risk for huge collective losses to water security
and the general economy.
To understand the effects of such policies, new research and
monitoring is necessary, as has been demonstrated repeatedly
(Gardner, 2010). Brazil needs more science funding, but present
budgetary policies are leading to a science blackout. Research
funding must support local institutions, which often suffer from
a vicious cycle of lack of funding leading to poor scientific output
that justifies further cuts (Magnusson et al., 2016).
If Brazil is not to slip behind in international competition in
an increasingly technological world, there is obviously a need for
better science funding. Perhaps inclusion of a minimum of 2–
3% of GNP in the Federal Constitution would be appropriate.

In 2016 Brazil was surprised with the freezing of public
investments on science, technology, innovation, education and
health care for the next 20 years by the federal government
(Siqueira and Rocha, 2017). In 2017, further bottlenecks in
science, technology, and innovation were put in place by a
cut to the Ministry of Science, Technology, Innovation and
Communication (MCTIC)’s budget by almost half, from US$
1.8 billion proposed in the Annual Budget Law to US$ 1 billion
(Brazil, 2017). This meant a cut of approximately 40% compared
to 2016, and almost 56% compared to 2014, being, at that time,
the lowest budget for science in Brazilian history (Angelo, 2017).
Last January, the government passed the 2018 Annual Budget
Law (Brazil, 2018) with an additional reduction in MCTIC’s
budget of about 19% in relation to 2017. From the ca. US$ 1.8
billion in 2010, the MCTIC budget increased to near US$ 2 billion
in 2013, with a decrease after 2014 (Angelo, 2017). The series
of funding cutbacks after 2014 interrupted a strategic movement
to increase Brazilian investment in Research and Development
that started the decade before (Marques, 2017). In 2000, Brazil’s
expenditure in Research and Development (in terms of GDP)
was 1.0 % (when the world mean was of 2.057 %), and from
2006 on experienced a steady increase, reaching 1.198 % by 2013
(world mean = 2.063 %), then decreasing to 1.168 % in 2014
(world mean = 2.153 %). The reductions in Brazil’s investment
in research and development went against the trends in other
countries and the mean world percentage of GDP invested in
research and development reached 2.228 in 2015 (World Bank,
2018).

EFFECTS OF POLICY CHANGES ON
ENVIRONMENT AND ECONOMY
Brazilian environmental legislation is among the most advanced
in the world, even in comparison with highly developed
countries, such as the USA and Australia. Nevertheless,
enforcement is low and large companies can often avoid
penalties even after being found guilty. For instance, the
company responsible for Brazil’s greatest environmental disaster,
the Mariana/Rio Doce mudslide in 2015, has consistently
avoided paying fines that were part of a previous agreement
(Fernandes et al., 2016; Garcia et al., 2017). Recently the Brazilian
government has proposed or passed a variety of initiatives and
laws that threaten biodiversity conservation (Azevedo-Santos
et al., 2017). Politicians associated with the agribusiness sector,
known in Brazil as the “bancada ruralista” (Fearnside, 2016),
successfully changed legislation relating to suppression of native
vegetation to, among other things, absolve landowners who
illegally cleared land in the past and to reduce the area around
water courses in which native vegetation has to be restored
(Soares-Filho et al., 2014). Conservation of native vegetation
around watercourses is known to be one of the most effective
means of avoiding erosion and maintaining stream flows during
drought periods, and to provide corridors and connectivity for
the terrestrial fauna (e.g., Sekercioglu et al., 2015). The major
urban centers of Brazil, where most of the GNP is generated,
have suffered from a lack of water in the catchments of the major
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biome (Maretti et al., 2014), with low deforestation rates (Kronik
and Verner, 2010). In Brazil, indigenous territories have also
been shown to be of importance for conservation of ecosystems
because most have considerable levels of effective protection
(Kronik and Verner, 2010; Nolte et al., 2013; Carranza et al.,
2014). By storing a crucial portion of carbon stock and reducing
carbon emissions, Indigenous Reserves are nowadays strategic
for slowing climate change in the Amazon, and thus the world
(Kronik and Verner, 2010; Ricketts et al., 2010; Soares-Filho et al.,
2010).
Brazil has an impressive record of decreeing indigenous
lands, with over 700 indigenous territories covering more than
13% of the national continental territory. However, specialinterest groups used the political instability associated with the
current crisis to change legislation and reduce the influence
of FUNAI, the branch of the Brazilian government responsible
for protection of indigenous rights. Indigenous lands, as well
as various forms of sustainable-development reserves, are
important for protecting biodiversity because they are inhabited
by people interested in biodiversity conservation who will
defend their boundaries (Adeney et al., 2009). Some efforts
have been made to include indigenous knowledge in decision
making, especially through the PNGATI policy (National Policy
on Territorial and Environmental Management of Indigenous
Lands; Brazil, 2012), but most scientific studies are still
concentrated outside land set aside for traditional communities
(Magnusson et al., 2016; Martins et al., 2017). It is essential
to include funding for projects that integrate traditional and
modern knowledge in plans for ecosystem management.

However, that would not necessarily solve Brazil’s problems
in relation to biodiversity. Besides being the most biodiverse
country, Brazil is high on the ranking of countries whose
ecosystem services are most related to biodiversity (Marengo
et al., 2004; Makarieva and Gorshkov, 2007). It is one of the few
countries of sufficient size that internal policies could ameliorate
the regional effects of climate change.
One important action would be to fund ecological analysis
and synthesis that could provide information on biodiversity and
critical ecosystem services to government for use in long-term
planning. Politicians must recognize that biodiversity-related
ecosystem services are as important as infrastructure, such as
ports and roads, for maintaining the country’s international
competitivity. Biodiversity conservation should have special
status in parliamentary discussions, because the services it
provides are essential for all the special-interest groups lobbying
for financial subsidies. An important step in this direction has
already been initiated by the National Council for Science and
Technology—CNPq, which intends to create such a Center
of Synthesis (http://www.cnpq.br/web/guest/noticiasviews/-/
journal_content/56_INSTANCE_a6MO/10157/6064830).
Although Brazil is a world leader in remote-sensing
monitoring of biodiversity (Secades et al., 2014), its budget for
in situ biodiversity monitoring was severely cut in the recent
past (Fernandes et al., 2017; Overbeck et al., 2018). Furthermore,
cuts in funding have had the greatest effect in some of the
most important regions for ecosystem services (Magnusson et al.,
2016). The Brazilian Biodiversity Research Program (PPBio) is
one of the most effective systems for in situ monitoring of
biodiversity and is being tried or replicated in other countries,
such as Ecuador, Argentina, Liberia, Australia and Nepal. The
Brazilian Long-Term Ecological-Research Site Network—PELD
is one of the most extensive in the world and many sites are also
integrated in the PPBio program. It is not possible to manage
biodiversity and ecosystem services if we do not have enough
data to analyze long-term trends, especially in relation to land use
and climate change. This is especially true at the local level, where
changes may have drastic effects on local people and indigenous
cultures.
The lack of long-range modeling and integration of
information on biodiversity and ecosystem services in
government planning is certainly not unique to Brazil, though it
is clear that Brazil has much to gain economically and culturally
by integrated management of its ecosystems, perhaps much more
so than most other countries. The change in the federal and state
governments that will take place in 2019 may be an opportunity
to reverse the trends in science funding and guarantee Brazil’s
competitiveness in an increasingly technological world.

WHAT SHOULD BE DONE
Brazil’s reduction in biodiversity conservation science is leading
to an imminent collapse, which is not compatible with a
country that is one of the largest economies in the world
and that plays a central role for the planet’s sustainability.
Producing wealth and advancing scientific and technological
development is a challenge for many developing nations. So,
how to reverse the negative trends and resume capitalization of
science, technology and biodiversity conservation in a country
with so many demands for resources in the social area and
that depends on a strengthened economy, hitherto based on
commodities? The necessary actions include the following: (1)
immediate reversal of the constitutional amendment (EC 95)
that caps the federal government spending linearly irrespective
of future increase in revenue, so that the scientific sector, the only
one capable of reversing economic difficulties in the long term,
can resume growth; (2) ensure that resources for research and
development collected by companies and government ministries
are applied in Brazilian science; (3) create a scientific observatory
to monitor in the National Congress the processing of bills
related to scientific and environmental issues. This observatory,
with representatives of the academy, would have the function of
lobbying congressional delegates in the decision making in this
important area for Brazil and ensure that indigenous and other
traditional inhabitants are effectively included in proposals to

LOSS OF TRADITIONAL VALUES
So far, we have discussed the economic value of biodiversity, but
Brazil also contains the largest areas of indigenous lands on the
continent, and biodiversity is fundamental to the cultural values
of indigenous people. Indigenous groups have occupied South
America for millennia, including extensive areas in the Amazon
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from São Paulo; AS provided the perspective from genetic
resources; GF provided a perspective from Minas Gerais.

monitor and conserve biodiversity; (4) revise the laws that have
been modified recently to reduce environmental protection. With
action on these four fronts, biodiversity science could once again
be a major protagonist for sustainable development in Brazil.
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