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a  b  s  t  r  a  c  t

In the  middle  of  a political  and  fiscal  crisis,  the  Brazilian  government  is  applying  successive  budget  cuts,
including  in  science  funding.  Recent  cuts  radically  affect research  programs  on  biodiversity  that  are
crucial  components  for the  design  and  monitoring  of  public  policies  for nature  conservation  and  sustain-
able  development.  We  analyze  the  consequences  of  such  cuts on the  Research  Program  on  Biodiversity
(PPBio),  the  largest  biodiversity  research  network  in Brazil  (626 researchers,  nine  networks  in all  Brazil-
ian biomes).  Brazil  holds  a substantial  part of  the  world’s  biodiversity  and  of  tropical  forests  that  play  a
significant  role  for regional  and  global  climate  stability.  If underfunding  is  maintained,  the  dismantling
of  the  Brazilian  PPBio  will have  consequences  that go  beyond  biodiversity  knowledge  itself  but  affect
society  as a whole.  Brazil  will  likely  fail  to  reach  the  National  Targets  for Biodiversity  2011–2020,  and  it
will  be  difficult  to  fulfill  the  restoration  target  of  the Brazilian  NDC  and  to  advance  with  the sustainable
development  goals.
©  2017  Associação  Brasileira  de  Ciência  Ecológica  e Conservação.  Published  by  Elsevier  Editora  Ltda.
This  is an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
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Fig. 1. Resources of the Brazilian National Council for Scientific and Technologi-
cal Development (CNPq) for research funding from 2004 to 2017. Values between
2004 and 2016 are actual expenditures corrected for inflation until the end of 2016.
Values for 2017 correspond to the approved budget: Blue line – without the April
2017 cut (43.7%). Red dot – projected valued considering the April 2017 budget

Reduction in funds for biodiversity research impacts severely
National investment in science and technology is critical for sus-
ainable social, environmental and economic development in face
f pressing environmental changes that demand innovative ways
o reconcile the conservation and use of natural resources with
he reduction of poverty and inequity (see e.g. Tallis et al., 2008;
carano, 2017). Nevertheless, the giant and natural resources-rich
razil seems to swim against the current. Since 2016 important

nternational scientific journals are reporting on the impacts of
he current political and fiscal crises on Brazilian Science (Escobar,
016; Angelo, 2017). Evidence of the weakening of investment in
razilian science – both in political and financial terms – include
he merger of the Ministry of Science and Technology with the

inistry of Communications and successive budget cuts. A 20-year
ederal budget freeze (Angelo, 2017) was approved in 2016 by the
ational Congress, with alarming consequences for future science

unding, bringing the 2017 budget of the National Council for Sci-
ntific and Technological Development (CNPq), the main federal
esearch funding institution in Brazil, to values below those of 2004
hen corrected for inflation (Fig. 1). In the wake of a drastic linear

eduction of the federal budget across all areas (except education
nd health), the Ministry of Science, Technology, Innovation and
ommunications (MCTIC) suffered an additional 44% budget cut in
arch 2017. If this 44% cut to the MCTIC were applied to the CNPq,

ederal funding for research in 2017 will be 2/3 below the values of
004 (Fig. 1). Between 2004 and 2013 there was a nearly steadily

ncrease of research funding in Brazil, which has had positive con-
equences on research outcomes in general, and also in the field
f ecology and biodiversity, as indicated by an annual growth rate
f 12.7% in the number of articles and of 18.3% in citation between
004 and 2015 (Fig. 2). This was paralleled by an expansion of the
Please cite this article in press as: Fernandes, G.W., et al. Dismantling
Ecol Conserv. (2017). http://dx.doi.org/10.1016/j.pecon.2017.07.004

raduate programs in ecology and biodiversity across the coun-
ry, which allowed an annual growth rate of 9.1% for new MSc  and
.3% for new PhD titles between 1996 and 2014 (Fig. 3). While the
cut (43.7%) of the Ministry of Science, Technology, Innovation and Communications
(MCTIC) applied to the CNPq budget. Source for CNPq expenditure and budget data:
Transparency Portal at: http://www.portaldatransparencia.gov.br.

budget cuts were applied to and will have deep effects in many pol-
icy areas, they are especially worrisome for the area of science and
technology which – as a driver of innovation and future develop-
ment – should be a priority area. Further, the continuation of the
present dismantling process radically affects research programs on
biodiversity that are crucial components for the design and mon-
itoring of public policies for nature conservation and sustainable
development with potential negative consequences for fulfillment
of Brazil’s international commitments.
 Brazil’s science threatens global biodiversity heritage. Perspect

the national capacity to generate new knowledge on biodiversity
itself but also on ecosystem services essential to human well-being.
Brazil is the most species-rich country in the world (Mittermeier
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Fig. 2. Publication and citation in ecology and biodiversity conservation by authors
from Brazil. Data compiled from the Web  of Science considering the total number of
articles, reviews and letters published in each year that presented at least one author
from Brazil in the journals classified under the Web  of Science categories “Ecology”
or  “Biodiversity Conservation”, as well as in ecology topics identified by keywords
(i.e., plant, animal, aquatic or microbial communities, ecosystem, ecophysiology,
biodiversity conservation, population ecology, landscape ecology, molecular ecol-
ogy, or paleoecology) to detect articles published in periodicals classified under
other categories. The number of published articles increased at an annual growth
rate of 15.9% between 1996 and 2015, and 12.7% between 2004 and 2015, while the
number of citations in each year to the articles published in the previous two  years
increased at an annual growth rate of 24.4% between 1998 and 2015, and 18.3%
between 2006 and 2015.
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t al., 1997). This biodiversity is found not only in forests, but also
n non-forest ecosystems, some unique to Brazil, and many under
hreats (Overbeck et al., 2015; Fernandes et al., 2016). The reduced
pending in science will jeopardize the established efforts to evalu-
te and monitor biodiversity and ecosystem services, including the
CTIC’s Research Program on Biodiversity (PPBio), the largest net-
ork of biodiversity research in Brazil (Fig. 4 and Appendix 1). PPBio
as established in 2005 to address the main issues raised by the
onvention on Biological Diversity (CBD), such as the Aichi targets
CBD; MCT  2007; and Appendix 2), to which the Brazilian govern-
Please cite this article in press as: Fernandes, G.W., et al. Dismantling
Ecol Conserv. (2017). http://dx.doi.org/10.1016/j.pecon.2017.07.004

ent is committed and which requires biodiversity inventories,
onitoring and analyses. The program, which was designed in con-

unction with the scientific community, now has 626 researchers
rom 93 institutions working in nine networks in all Brazilian
 PRESS
 and Conservation xxx (2017) xxx–xxx 3

biomes. PPBio is the basis of countrywide efforts, built over a
decade, to fill the gaps in biodiversity knowledge and ecosystem
monitoring, especially in remote locations such as in Amazonia.
Results from the PPBio research network – together with those
from other research efforts – are providing new knowledge and
perspectives, which are essential for a well-informed and robust
decision-making process of economic and environmental policies.
The importance of the program is illustrated by the large number of
newly recorded plant species. Data mining from Brazilian herbaria
and new specimens from field inventories raised the total recorded
native seed plants in Brazil by 1674 species in only three years
(Brazil Flora Group, 2015). PPBio research is especially important
in those regions where biodiversity previously has not been stud-
ied and had been underestimated. For instance, in the Caatinga, the
most populated semi-arid region of the world and that has already
lost approximately 50% of its original vegetation cover (see Fig. 4),
the program has led to the description of more than 250 species in
the past 10 years, including the discovery of new families. However,
the effects of PPBio go far beyond data collection itself. The program
has contributed to the establishment of ecological research capac-
ity and infrastructure, including scientific collections, especially in
remote and previously virtually unknown areas of the country. It
has also been involved in the development of a free and open-access
biodiversity database, the SiBBr (Information System for Brazilian
Biodiversity), launched in 2014, easing the compilation, sharing and
analysis of biodiversity data and evaluation of the effects of land use
and climate changes. It is contradictory that external funds of the
Global Environment Fund (GEF) are being used by Brazil for the
implementation of the SiBBr while national funds to support the
generation of the information for the system are being cut.

Brazil holds a substantial part of the world’s biodiversity and
remaining tropical forests that play a significant role in the regional
and global climate system. If underfunding of biodiversity research
is maintained, there will likely be deep and perhaps irreversible
consequences. The interruption of ongoing fieldwork and data
analyses will reduce bio-prospection activities, evaluation of envi-
ronmental impacts, and effective land-use planning, all of which
depend on biodiversity data. Reduced funding will affect ecosys-
tem conservation and the services provided to humanity, including
food security and human health, also for indigenous and traditional
populations that depend on natural resources. It will also interrupt
the maintenance and improvement of the SiBBr database, which
has been sharing new biodiversity data worldwide and which
is important for decision-making processes, as recommended by
the Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services (IPBES), launched in 2012, and its Brazilian
counterpart BPBES. As reduced spending will have long-term nega-
tive impacts on science and technology training, Brazil’s capability
to predict and mitigate negative impacts of land use and climate
changes on biodiversity and ecosystems as well as to plan adequate
adaptation strategies will also be reduced. We  need to remember
that solid knowledge on biodiversity is at the very basis of any pol-
icy on conservation of biodiversity, the ecosystems it is contained in
and the services it provides. Reduced biodiversity knowledge and
research can lead to unrecorded extinctions. In addition, under-
funding will contribute to Brazil’s potential failure to reach the
National Targets for Biodiversity 2011–2020, established to meet
the CBD’s goals (Resolution CONABIO N◦ 06/2013; see Appendix 2).
Other important national environmental goals are also at risk, such
as the aim to restore 21 million hectares of degraded land in order
to comply with the major Brazilian native vegetation protection
law (“Forest Code”), including 12 million hectares by 2030 as part
 Brazil’s science threatens global biodiversity heritage. Perspect

of Brazil’s Nationally Determined Contribution (NDC) for the Paris
Agreement in the context of the United Nations Framework Con-
vention on Climate Change (UNFCCC): the identification of suitable
areas for restoration and the planning and implementation of the

dx.doi.org/10.1016/j.pecon.2017.07.004
https://www.cgee.org.br/web/rhcti/mestres-e-doutores-2015
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estoration activities depend on biodiversity data (e.g., Bustamante
t al., 2016). Clearly, any failure of Brazil to reach its conservation
nd restoration targets will have global implications, including bio-
iversity losses, increased carbon emissions and facilitated spread
f infectious diseases.

The dismantling of Brazil’s largest biodiversity research pro-
ram is especially worrisome in tandem with the many recent
ttempts to reduce environmental protection in the country. This
ncludes the weakening of the environmental impact assessment
egislation for approval of enterprises (Tollefson, 2016), the weak-
ning of the legislation regarding native vegetation protection
Metzger et al., 2010), including the use of exotic species planta-
ions to restore illegally deforested areas (Law 12.651/2012), and
he reduction of protected and indigenous areas (Bernard et al.,
014). The creation of protected areas and indigenous lands is
hreatened by proposed amendments to the federal constitution by
ongressional representatives of large landowners (known as rural-
stas) (Fearnside, 2016, 2017), making it an almost impossible task
s the decision to create new protected areas and indigenous lands
ill be transferred to the legislative branch, dominated by ruralists.

ndigenous lands have an important role in reducing deforesta-
ion but in light of these recent developments, the increasing levels
f deforestation in Amazonia, after years of reduction (Fearnside,
017), may  just gain momentum and revert the trend. Major cuts in
esearch funding are also taking place at the level of federal states.
Please cite this article in press as: Fernandes, G.W., et al. Dismantling
Ecol Conserv. (2017). http://dx.doi.org/10.1016/j.pecon.2017.07.004

xtreme cases are the attempts to extinguish renowned natural
istory museums holding some of the country’s most important
iological collections, such as the Fundaç ão Zoobotânica in south-
rn Brazil. The cuts are also affecting biodiversity research at state
 Biodiversity (PPBio) within the country’s six major biomes (gray lines): Amazonia
 Pampa grassland. Human modified landscapes include areas converted to urban,

istics (http://downloads.ibge.gov.br/downloads geociencias.htm).

public universities, where researchers are receiving their wages
with considerable delay, impeding the continuity of their research
(Siqueira and Rocha, 2017).

While Brazil has made an internationally recognized effort in
achieving the UN Millennium Development Goals (IPEA, 2014), its
most recent commitment to the sustainable development goals will
be seriously compromised by the recent setbacks in environmen-
tal issues. Successful research programs, such as Brazil’s PPBio, are
built up over decades as an investment into the future. Disman-
tling them in an attempt to solve a budget crisis is a short-sighted
option that will critically reduce the country’s capability to respond
present and future challenges, not only in the environmental sec-
tor, but in all aspects of society. In countries, such as Brazil, with
immense knowledge gaps on management of the environment and,
at the same time, prevailing unsustainable use of natural resources,
investments in biodiversity research need to be seen not as a prob-
lem, but as an essential part of long-term solution to the crisis.
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