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Abstract

Brazil's latest list of plant species threatened by extinction was published in September 2008. Since this was the first of its kind
to be published since 1992, there was tremendous expectation and the final result was less than successful in satisfying many
scientists and conservationists alike. We interpret this as a communication problem between scientists and decision-makers.
We discuss the background for this problem and argue that improvements on the list will depend on agreement on the degree
of scientific certainty required to define conservation status of each plant species. Moreover, we list a few ongoing actions in
Brazil that indicate that this episode was essential to finally promote better communication between biodiversity scientists and
decision-makers in the country.
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Introduction

[...] A single thread links the most esoteric sciences and ~ of conflicts that emerge when scientific uncertainties
the most sordid politics, the most distant sky and some ~ meet problem-solving demands and political decision-
factory in the Lyon suburbs, dangers on a global scale ~ making (e.g., Srivastava & Vellend 2005; Botkin et al. 2007;
and the impending local elections or the next board ~ MMA/MCT 2008). One such example is the focus of this
meeting. The horizons, the stakes, the time frames, the ~ paper: the latest Brazilian list of threatened plant species
actors — none of these is commensurable, yet there they ~ (September 23, 2008; at www.mmm.gov.br/estruturas/
are, caught up in the same story. (Latour, 1993) ascom_boletins/_arq).

This list was the first of its kind to be published since
1992 and there was tremendous expectation around
it. The NGO Fundagdo Biodiversitas was hired by the
Brazilian Ministry of Environment (MMA) to coordinate

Science has reached an era when it begins to recognise its
uncertainties while society urgently demands decisions
on matters that require scientific background. Moreover,
the well-defined boundaries of modern science practise
that placed in opposite sides nature and man are gradually
replaced by a hybrid format, derived from network and
translation processes between these two supposed extremes
(Latour 1993; 2004). Postmodernism, as some call this era
(Lyotard 1979), often places scientific subjects at the centre
of value disputes where stakes are high (Sardar 2002).
Biodiversity-related sciences, due to their complexity
and youth (Scarano 2006, 2007), often provide examples

a national effort to produce new lists of threatened animal
and plant species. While the production of the list of
animal species proceeded with no major conflicts between
scientists and decision-makers, for plants the history was
otherwise and the final result was less than successful in
satisfying many scientists and conservationists (see, for
instance, www.ecodebate.com.br/2008/09/22). In 2005
Fundagdo Biodiversitas, after a consultation process to
some 300 academics, handed to MMA a list that proposed
1,495 threatened plant species and 2,513 species as data
Conservacio Internacional do Brasil deficient. Three years later the threatened species list was
Rua Bardo de Oliveira Castro, 29, ’ finally published by MMA, however with very different
CEP 22460-280, Rio de Janeiro, RJ, Brasil and rather conservative figures and in a distinct format
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472 threatened species; and 2) a list of 1,079 candidate
species that are data deficient. Most of those listed by
scientists as data deficient were not officially recognised
as such.

In this paper we do not offer a value judgement on the
decision made by MMA in this respect, nor on the quality
of the science (or degree of certainty) behind the original
list proposed by Biodiversitas. We assume that the situation
described derives exclusively from a serious communication
problem between scientists and decision-makers. This
communication problem is related to a large disagreement
between them on the degree of scientific certainty required
for the information backing up the threatened plant species
label, although criteria do seem objective (ITUCN 2001).
A second, important assumption is that, despite all odds,
the published list of threatened Brazilian plant species is
the best one Brazil has ever produced, particularly due to
the astonishing growth of biodiversity-related sciences
in the country in recent years (Scarano 2007, 2008a, b).
These premises permeate our entire argument that is
organised along four axes. First, we discuss philosophical
aspects behind the threatened species concept from an
environmental ethics perspective. Second, we offer the
scientific viewpoint exploring current certainties and
uncertainties around the threatened species concept and
conservation practise. Third, we discuss this issue from a
political viewpoint, to reflect the political moment Brazil
went through (and still is) during the production of the list.
Then, we focus on the historical problems of communicating
environmental-related science to decision-making. Finally,
we merge the four perspectives to propose that there is a set
of ongoing political and scientific actions that might help
improve communication in the short term and hopefully
set the stage for a new era on biodiversity science and
conservation in Brazil.

Endangered Species and
Environmental Ethics

Why does a list of endangered species raise so much
expectation and debate? It is a strong indicator of at least
two aspects that are of interest to various sectors of society:
1) it directly indicates how man’s use of natural resources
negatively affects biodiversity (if we correctly assume that
current extinction rates are higher than if induced only
by natural, non-anthropogenic causes; see Pimm 1991);
and 2) it indirectly indicates the extent to which mankind
has to refrain or change its culture of natural resources
utilization, due to the legal protection of such species. Human
attitude in face of these facts varies along a gradient that
ranges from a strictly development perspective to a strictly
conservationist perspective. The extreme development
perspective will place mankind above all other things, and
loss of species would be justifiable if to promote material
progress and improvements in human life standards. The
extreme conservationist perspective will place nature above
all other things and defend that all species have a right to
exist and that mankind is responsible for guaranteeing this

right. These two extremes of the gradient, interestingly,
share a similar feature that is to consider man and nature as
separate entities, which is a typical modern attitude (Latour
1993). In the first case, nature is the obstacle whereas in the
latter mankind is the nuisance. As one moves along this
gradient, one may recognize that man and nature are not
mutually exclusive options and nature conservation and
societal welfare should be able to coexist and actually bear
a high level of interdependence. However, as harmonic as
this thought might seem, it is undoubtedly easier to say
than to do (see Skakoon 2008), particularly in countries
where a large proportion of the human population lives in
poverty. Thus, the typical trade-off between HDI (Human
Development Index) and ESI (Environmental Sustainability
Index) is not at all surprising (Martins et al. 2006). This
trade-off, which has Scandinavia as a notable exception,
shows that the currently predominant world’s development
model is one where human welfare is at the expense of
natural resources.

In order to reach a stage where man and nature are
reconcilable, science is a fundamental tool. Global society
has largely adhered to science and scientific products set
standards and parameters in all sectors (Drori ef al. 2003).
For instance, there are various examples showing how science
has backed up first the concept and then the creation of
Ministries of Environment, National Parks, and conservation
initiatives all over the world (Hironaka 2003), including
Brazil (Scarano 2007). There is also no doubt that scientific
strength and production of knowledge are paramount to
national growth and sovereignty (Scarano 2008b) and, in
the case of Brazil, biodiversity and natural resources are
key scientific issues since they are the country’s greatest
assets. It follows that science should be the backbone of any
threatened species list produced in Brazil and elsewhere.
But how certain must be this science? Can there be an
agreement between scientists and decision-makers on
what is certainty?

Dealing with Uncertainty:
The Scientific Stand on Threatened Species

The main action required for scientists to improve
communication with decision-makers is to enhance the
certainty around their study object. The objective criteria
of the World Conservation Union (IUCN 2001) set the
main guidelines for the Brazilian list (both the original one
proposed by academics and the one published by MMA).
Plants that fit into IUCN categories of critically endangered,
endangered and vulnerable are all labeled threatened
species according to Brazilian law. Species that are data
deficient are also an IUCN category considered by Brazilian
legislation. Despite considerable controversy (Soberon &
Medellin 2007; Cuarén & Grammont 2007), a comparative
analysis among 25 categorization systems from 20 countries
revealed that TUCN (2001) system is the most appropriate
for setting lists of threatened species (Grammont & Cuarén
2006). However, despite the adequacy of this system it is
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challenged by three sources of uncertainty, as proposed
by Akeakaya et al. (2000): semantic uncertainty (that
arises from inexact definitions; see also Shrader-Frechette
& McCoy 1993); measurement error (that arises from
lack of precise information for some of the variables or
incapacity to provide precise numbers in issues such as rate
of decline or even population size); and natural variability
(since populations vary in space and time in response to
environmental variation; see also Scarano 2009). We assume
that these sources of uncertainty may have influenced the
political decision to remove ca. 60% of the total number
of species present in the originally proposed Brazilian list.
Akgakaya et al. (2000) have proposed a method of dealing
with uncertainty that can be applied to IUCN criteria
without altering their rules, thresholds or intent. This type
of exercise could much enhance objectivity and certainty
and, although well-known to science for over eight years
(it had 130 citations in Google Scholar, when assessed in
May 16™, 2010), it was done neither by academics nor by
decision-makers in the case of the current Brazilian list.

As we broaden our angle of vision, uncertainty around
the threatened species issue emerges in the shape of other
widely debated topics such as the species concept itself
(e.g., Luckow 1995; Mallet 1995; Levin 2000; Lowe et al.
2004; Rapini 2004), species expendability (e.g., Kareiva &
Levin 2003), the extent to which red lists can set conservation
priorities (e.g., Possingham et al. 2002; Keller & Bollman
2004), the relationship between species conservation and
ecosystem conservation (e.g., Pavlik 2003), the adequacy
of TUCN system to biodiversity-rich developing countries
(e.g., Soberon & Medellin 2007), and even the adequacy
of the typical design of conservation units to integrate
protection of species, ecosystems and cultural diversity (e.g.,
Guevara & Laborde 2008). Further investigation into these
topics, always bearing in mind that good taxonomy is the
backbone of most of these subjects (Valdecasas & Camacho
2003), will be essential to reduce uncertainty and ameliorate
communication science-decision making.

Dealing with Uncertainty: the Political
Stand on Threatened Species in Brazil

United Nations’ precautionary principle offers a way
for decision-makers to proceed when faced by scientific
uncertainty. It asserts that:

[...] when there are threats of serious or irreversible
damage from a given activity, and if full scientific certainty
is not attained, this activity should be avoided or strictly
controlled. (United Nations, 1992)

Although logic here seems impeccable, much is left to
the eyes of the reader from a biodiversity perspective
(see, for instance, Whiteside 2006; Carolan 2008): what is
irreversible damage? What is scientific certainty? What is
strict control? Who defines it? If this principle is read from
a strict development viewpoint, human activities will keep

moving into wild areas since seriousness or irreversibility
are uncertain to an extent that they hardly matter in face
of “progress”. From a strict conservation viewpoint, all
developmental activities moving into wild areas in Brazil
and many other countries should be halted, since our
knowledge on species diversity, biogeography and behavior
is often uncertain. Can these countries and their people
afford any of these two options? We think not.

The imbroglio surrounding the publication of the list was
contemporary to a period of economic growth and high
infrastructural investment in Brazil. As we mentioned earlier,
Brazil follows the classic development model of Western
developed countries, where growth is much to the expense
of natural resources. Since Brazilian legislation strictly
limits or forbids human activities in areas where threatened
species occur, the national political stand is obviously
conservative as regards threatened species conservation
and environmental issues as a whole. Thus, decision-makers
claim for higher certainty is hardly surprising. It however
escapes our immediate comprehension, and it is also
beyond the scope of this analysis, why the publication of
the threatened plant species list has been so problematic,
whereas the threatened animal list went on smoothly to
present 627 species.

The assessment made by Pielke Jr. (2002) on the
science-politics interface where IPCC (Intergovernmental
Panel for Climate Change) currently moves is a good analogy
to our biodiversity problem discussed here. He claims that
IPCC assesses knowledge on climate-change related sciences
but not their policy significance, leaving interpretation in
this respect free to governmental agencies or corporations.
In other words, a wealth of the so-called “basic science” is
turned “applied” by IPCC, and derived politics are made
by decision-makers based on a variety of interpretations
on the same set of information and knowledge. This is
then a case of politics loosely based on science. Pielke Jr.s
conclusion that, in order to avoid politicization of science, the
independent scientific community must take responsibility
for assessing the significance of scientific results for policy
brings us to our next topic.

Communicating Biodiversity Science to
Decision-Making

Communication problems between scientists and deci-
sion-makers are often related to the distinct profiles of
these two professionals. In literature, they are often related
to three fundamental differences between them that regard:
1) their priorities or focus, 2) the time-scale in which they
operate, and 3) their language or culture (e.g., Franck 1999;
Briggs 2006; MMA/MCT 2008; Scarano 2008b). Imagining
a hypothetical profile gradient from stereotype scientist to
stereotype decision-maker, scientist would be individualistic,
focusing on his/her own curiosity, operating in the long-term
and using his/her technical jargon to thrive in a culture
of debate; whereas decision-maker concern would be the
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social collectivity, having to take immediate decisions and
using his/her technical jargon to promote agreements.
These contrasting profiles (which sometimes may be
confused with the contrast discussed earlier between the
extremes of a conservation-driven to a development-driven
profile) do not make communication easy. For instance,
while many scientists discuss the controversial species
concept - which suggests that they are not always clear
about what a species is in many cases (e.g., Coyne & Orr
2004; Scarano 2009) - decision makers use species as a
key basic unit for conservation. Obviously the time-scale
needed to precisely define what a species is, either as a
concept or as delimitation of a given taxonomic entity,
shall be much larger than the time-scale available for a
decision-maker to decide whether or not to, for instance,
build a road on a wild area.

In the case discussed here, it is our assumption that problems
are largely related to differences in what scientists and
decision-makers view as scientific certainty. Another source
of problem, which is perhaps more grave, is that up to this
moment, red lists in Brazil are largely seen as an end and
not as a means to an end. This is clearly exemplified by
the fact that in 16 years only two action plans (namely,
Caesalpinia echinata Lam, the Brazilian redwood, and
Dimorphandra wilsonii Rizzini) were produced out of
108 plant species listed as threatened in 1992. Surely, neither
decision-makers supported and invested nor scientists
dedicated research time and energy to produce such plans.
From the scientists’ point of view, this is quite surprising if
one considers the rise in scientific productivity in recent
years of biodiversity-related fields such as Plant and Animal
Sciences and Ecology (Scarano 2007, 2008a, b). Although
Soberon and Medellin (2007) argue that red lists can be
produced for different purposes, it seems reasonable to
assume that red lists in Brazil should be produced to
point out which species society should target on so as to
formulate action plans to conserve and, whenever possible,
restore their populations to viable sizes. Thus, it can be said
that the goal of inserting a species in a red list is to foster
ways of taking it out of it, preferably in a very near future.
This will require engagement from both scientists and
decision-makers, which is perhaps a first step to promote
better communication between them.

Concluding Remarks

Good communication requires at least two entities engaged
in the processes of “speaking” and “listening”, which is
intermediated by a set of codes called “language” that is
shared by both parties. However, even when both parties
share a same language, communication may be hindered by
bias, prejudice or, more simply, miscomprehension, which are
elements that block perfect listening or clarity of speaking.
In our analysis, the recent episode of the Brazilian list of
threatened species has problems related to language and
problems related to bias. Language, in this case, is science.
However, there has to be an agreement between scientists

and decision-makers on which are the criteria that define
threat for a plant species. [UCN sets the criteria that Brazil
currently follows that indicates the existence of a common
code or language, however the problem is more subtle than
that, since there is clearly a disagreement between the two
parties on what the required scientific certainty is to place a
given plant species on any conservation status pigeon-hole.
This language problem is the necessary substrate for the
emergence of prejudice, since upon disagreement objectivity
looses ground to pure belief and dogmatic behaviour, i.e.,
when this point is reached, politicians will call scientists
“esoteric” and scientists will call politicians “sordid” - to
use the words of Bruno Latour in the epigraph. While we
fight, biodiversity is lost at unprecedented rates.

Thus, a pact has to be made and, for that purpose, language
must be calibrated, i.e. criteria must be explicit and required
certainty must be defined a priori. Despite all odds, the
scenario is increasingly favourable for communication
improvements. The explicit mention in the resolution that
published the species red list to investment on research on
the species listed (both threatened and data deficient) can
be seen as a commitment from the decision-makers to
communicate with the scientists. This is also visible in the
efforts to discuss precisely the communication problems
between science and policy-making in the environmental
sector (e.g., MMA/MCT 2008). The investment on the
expansion of graduate training in biodiversity-related
fields such as Ecology (Scarano 2008a) and the emergence
of professional masters courses to enhance the formal
training of professionals of the environmental sector
(Scarano & Oliveira 2005) are also very encouraging in
this respect. The recent creation of the National Centre
for the Conservation of the Flora at the Botanical Gardens
of Rio de Janeiro (a Research Institute of the Ministry of
Environment), set to promote and coordinate research
and actions on threatened species and in particular to help
calibrate language and codes is also a good symptom. In
parallel, there is an ongoing national effort to produce the
first general list of Brazilian plant species since Martius - an
indispensable matrix of which the red list is a subset.
Finally, shortly after the publication of the Brazilian list of
threatened plant species, the State University of Feira de
Santana (UEFS) and Conservation International launched
a book that surveyed Brazilian rare plants (Giulietti et al.
2009). They add up to 2,291 flowering plants that have an
area of occurrence smaller than 10,000 km?. This list can be
treated as a solid working hypothesis to test whether or not
such rare plants are indeed threatened. If so, the Brazilian
official list of threatened species may be significantly
expanded within a short time frame.

In conclusion, our perspective is that reconciliation between
science and decision-making in Brazil on the threatened
plant species issue is achievable in the short term. Actually,
if we consider the 2010 targets set by the Convention of
Biological Diversity, this reconciliation is extremely urgent.
Decision-makers must promote a pact based on a precise
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definition of the scientific certainty required for classification
of plant conservation status. Both parties, despite recent
conflicts, must rid themselves of mutual prejudice and
move towards agreement.
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