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Production and international trade: challenges for achieving 
targets 6 and 11 of the Global Strategy for Plant Conservation in Brazil

Abstract 
Target 6 of the Global Strategy for Plant Conservation of the United Nations Convention on Biological Diversity 
states that by 2020 at least 75% of production lands in each sector will be managed sustainably, consistent 
with the conservation of plant diversity. Target 11 stipulates that by 2020 no species of the wild flora will be 
threatened by international trade. Both targets, therefore, are related to production, consumption and trade, 
which must be sustainable if the targets are to be achieved. Here we examine Brazil’s progress in achieving 
these two targets. We focus on the three economic sectors of agriculture, cattle raising and forestry, which 
are historically responsible for most of the native-ecosystem conversion in the country and in South America. 
Brazil has set a number of innovative policies for moving these sectors towards a sustainable path. However, 
the country needs to put these policies into action to generate tangible results. The results of all efforts so 
far are mixed. Whereas ecosystem conversion due to the expansion of rural production and the volume of 
illegal international logging trade have been reduced significantly, the absolute number of hectares of native 
ecosystems converted into cropland, pastureland or planted forests remains high, especially in Amazonia and 
the Cerrado. In addition, the number of species threatened by illegal timber exploration remains high mainly 
in Amazonia and the Atlantic forest.
Key words: Convention on Biological Diversity, illegal logging, plant conservation, sustainable agri-food 
systems, sustainable forestry.

Resumo 
A meta 6 da Estratégia Global para a Conservação de Plantas (GSPC) da Convenção de Diversidade Biológica 
das Nações Unidas (CDB) propõe que, em 2020, pelo menos 75% das terras destinadas à produção em cada setor 
serão manejadas de forma sustentável, em alinhamento com a conservação da diversidade vegetal. A meta 11 
determina que em 2020 nenhuma espécie da flora silvestre será ameaçada pelo comércio internacional. Ambas 
as metas, portanto, são relacionadas à produção, consumo e comércio internacional, que se espera que tenham 
uma base sustentável, para que as metas sejam alcançadas. Esse artigo examina os avanços do Brasil em direção 
ao alcance dessas metas, focalizando em três setores econômicos (agricultura, pecuária e silvicultura), que são 
historicamente responsáveis pela maior parte da conversão de ecossistemas nativos no país e na América do 
Sul. O Brasil criou várias políticas inovadoras para promover a sustentabilidade desses setores. Contudo, várias 
dessas políticas precisam ser de fato implementadas para gerar resultados tangíveis. O sucesso dessas políticas 
ainda é variável até aqui. Enquanto a conversão de habitats devida à expansão da produção rural, bem como o 
volume do comércio ilegal de madeira, tenham reduzido significativamente, os números absolutos de hectares 
de ecossistemas nativos convertidos em agricultura, pastagem ou silvicultura ainda é elevado, especialmente 
no Cerrado e na Amazônia. Além disso, o número de espécies ameaçadas por exploração ilegal de madeira ou 
para outros fins também é alto, particularmente na Amazônia e na Mata Atlântica.
Palavras-chave: Convenção da Diversidade Biológica, madeira ilegal, conservação de plantas, sistemas 
sustentáveis de agricultura e produção de alimentos, sustentabilidade florestal.
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Introduction
Target 6 of the Global Strategy for Plant 

Conservation (GSPC) of the United Nations 
Convention on Biological Diversity (CBD) states 
that by 2020 at least 75% of production lands in 
each sector will be managed sustainably, consistent 
with the conservation of plant diversity. Target 
11 stipulates that by 2020 no species of the wild 
flora will be threatened by international trade. 
Both targets, therefore, are related to production, 
consumption and trade, which must be sustainable 
if the targets are to be achieved. 

These two targets, like all targets of the 
GSPC, are closely related to the Aichi targets 
of the CBD, especially targets 5 (prevention 
of habitat loss), 6 (sustainable management), 7 
(sustainability in agriculture and forestry) and 12 
(prevention of species extinction), and to the Paris 
Agreement of the United Nations Framework 
Convention on Climate Change (UNFCCC), 
which includes commitments of all countries 
related to sustainable land use (Schleussner 
et al. 2016). As a consequence, their eventual 
accomplishment would have positive impacts on 
goals 2 (elimination of hunger), 12 (sustainable 
production and consumption), 13 (climate action) 
and 15 (terrestrial species conservation) of the 
2030 Agenda of Sustainable Development, the 
most inclusive global agreement that seeks 
to find a balance between environmental 
conservation, economic prosperity and social 
equality (UN 2015).

At the national level, global agreements and 
conventions are considered ‘outside-in’ policies, 
in which major commitments are negotiated 
and determined internationally, but concrete 
implementation depends on the capacity of the 
national and local governments to deliver on their 
promises by designing and putting into action 
effective policies (Silva & Chennault 2018). In 
this paper, we present a qualitative evaluation of 
the degree to which Brazil has advanced on targets 
6 and 11 of the GSPC. 

Methods
This analysis complements the recent paper 

by Martins et al. (2017) and the various publications 
in this special issue of Rodriguésia. Our focus is on 
the agriculture, cattle-raising and forestry sectors, 
because they are the primary causes of land-use 
change and natural-vegetation conversion in Brazil 
and South America (Aide et al. 2013), which are 

in turn the main drivers of plant-biodiversity loss 
(Magrin et al. 2014; Cashore et al. 2016). For this 
three sectors, we made a literature search on Google 
Scholar for the period 2009–2018, focusing mainly 
on land use and trade. Land use data is particularly 
relevant to GSPC’s target 6, and information related 
to trade can refer both to GSPC’s target 6 and 
11. Whenever necessary, we have also assessed 
governmental reports and also studies and reports 
of federations of the productive sector. For the land 
use component of any given activity, we searched 
specifically for numbers related to total land 
cover, productivity, jobs creation, water footprint, 
pollution, deforestation. For aspects related to 
trade, we searched specifically for both legal (e.g., 
crop, pulp and beef exportation - GSPC target 6) 
and illegal practices (e.g., illegal animal trade - 
GSPC target 11). Finally, we looked into national 
policies and international commitments of Brazil 
and how they related to GSPC’s targets 6 and 11. 

Results and Discussion
Land Use
Of Brazil’s 852 million hectares (Mha), 

nearly 40% (330 Mha) are dedicated to agriculture, 
cattle raising and forestry (Fernandes et al. 2012). 
Of this percentage, approximately 170 Mha are 
pasturelands, 152 Mha are croplands and 8 Mha are 
planted forests (Fernandes et al. 2012; Strassburg et 
al. 2014; IBÁ 2016; Graeub et al. 2016). Therefore, 
pasturelands represent the most common form of 
land use across the country.

Brazilian pasturelands are far from being 
productive. Macedo (2009) estimated that at least 
60 Mha of the pasturelands in Brazil have low 
productivity (less than one animal per hectare) 
and/or are in an advanced state of degradation. 
Moreover, Strassburg et al. (2014) estimated 
that the productivity of Brazilian cultivated 
pasturelands (excluding, of course, the 55–60 Mha 
of natural pasturelands, mostly in the Pantanal and 
the Pampas) is 32%–34% of its potential and that 
increasing productivity by intensification to 49%–
52% of the potential would suffice to meet demands 
for meat, crops, wood products and biofuels until 
at least 2040, without further conversion of natural 
ecosystems. 

Agriculture is essential to the Brazilian 
economy. For instance, in 2012 it accounted for 
nearly 4.5% of the gross domestic product and 
reached USD 100 billion (Oliveira et al. 2014). 
Agricultural commodities have been the main 
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focus of Brazilian production and exports, and the 
country is now a leading manufacturer and exporter 
of food, fibres, meat and energy as well as one of 
the largest producers of coffee, corn, soybeans, 
sugarcane (sugar and ethanol), oil plants, oranges 
(fresh fruit and juice), grapes and meat (Oliveira 
et al. 2014) in the world. However, large-scale 
agriculture (including cattle raising and forestry), 
mainly for commodity exportation, holds 76% of 
the area of rural properties, whereas the remaining 
24% are family farms, which are responsible for 
70% of the food produced in Brazil and employ 
74% of the country’s agricultural labour (Fernandes 
et al. 2012; Graeub et al. 2016). In some regions, 
croplands are water intensive and use unsustainable 
irrigation systems that withdraw freshwater from 
small rivers and streams well beyond their current 
carrying capacities. Brazil ranks fourth among 
countries in freshwater footprint (Hoekstra & 
Mekkonen 2012), and most of this footprint derives 
from beef and agricultural products (Da Silva et al. 
2016). Brazilian croplands are also a permanent 
source of freshwater pollution, because the country 
is one of the world’s largest users of agrochemicals 
(Gerage et al. 2017). Between 2001 and 2013, 
cropland expansion in Brazil took over some 17 
Mha in states such as Goiás (GO), Mato Grosso do 
Sul (MS) and Mato Grosso (MT), but particularly 
in the new agricultural frontier, the so-called 
‘MATOPIBA’ (Graesser et al. 2015), an acronym 
for the Cerrado cover of the states of Maranhão, 
Tocantins, Piauí and Bahia. On the positive side, 
much of the cropland expansion in GO, MS and MT 
took place over what was previously pastureland. 
However, as Strassburg et al. (2017) demonstrated, 
the suppression of the Cerrado has occurred to 
such an extent that in a business-as-usual scenario 
of further agricultural expansion with limited 
protection, 31%–34% of the remaining Cerrado may 
be removed by 2050. These authors also showed that 
the projected deforestation will drive to extinction 
some 480 plant species endemic to the Cerrado, 
which is more than three times all documented plant 
extinctions since the year 1500. In the Amazon, 
the main driver of land-use change from 2001 
to 2013 has been pastureland, especially in the 
arc of deforestation in the state of Pará (Graesser 
et al. 2015). Therefore, from a socioecological 
perspective, recent trends in the Brazilian croplands 
and pasturelands are far removed from patterns that 
could be considered ‘sustainable’.

Just as in the case of agriculture and 
cattle raising, forestry in Brazil is dominated 

by monocultures of exotic species, in this case 
Eucalyptus and Pinus (Seroa da Motta 2015). The 
cultivation of these species are mostly located in 
the biodiversity-rich ecosystems of the Atlantic 
forest and Cerrado but have an expanding area 
towards especially the Pampas (Reichert et al. 
2017). Many studies have investigated the impacts 
of such plantations on biodiversity, and results 
vary. A thorough review by Valduga et al. (2015), 
covering over 150 publications on Brazilian case 
studies, found that papers reporting negative 
impacts (55.9%) of non-native tree plantations 
on biodiversity were more common than positive 
reports (27%) or mixed reports with pros and cons 
(17.1%). Negative impacts were often related to 
declines in species richness and abundance and 
positive impacts on natural regeneration. Valduga 
et al. (2015) concluded that adequate management 
is essential to promoting sustainability and reducing 
negative impacts on biodiversity.

In general, Brazil is well below the 
GSPC target 6, the goal of which is sustainable 
management in 75% of the production lands in 
each sector (in this case, agriculture, cattle raising 
and forestry) by 2020. This is particularly due 
to unproductive cattle raising but also due to 
unsustainable large-scale commercial agriculture. 
Legal forestry, which covers much less area and 
has a number of best practices on course (which 
we will discuss next), is less of an issue in this 
respect. A positive side to this pattern is that annual 
forest loss in Brazil decreased on average 1,318 
km2/year (Hansen et al. 2013) as a consequence 
of the creation of protected areas, recognition of 
indigenous lands, increased enforcement of the 
existing environmental legislation, creation of 
incentives for native forest production and the 
reduction of illegal subsidies that sustained illegal 
deforestation (Hecht 2011; Assunção et al. 2015; 
Rajão & Georgiadou 2014; Bebber & Butt 2017). 
However, the overall number of hectares of native 
habitats converted due to agriculture and cattle 
raising remains high in absolute terms (Hansen et 
al. 2013). In parallel, other innovative initiatives, 
such as the soybean moratorium – an agreement 
between non-governmental organisations and 
soybean retailers whereby major traders agreed not 
to purchase soy grown on Amazon lands deforested 
after July 2006 – were either successful in their 
early stages (deforestation due to soy expansion in 
the Amazon dropped to less than 1%), did not last 
or had collateral effects (Rudorff et al. 2011; Gibbs 
et al. 2015). It was detected that soy expansion 
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leaked into neighbouring biomes, particularly the 
Brazilian Cerrado (Morton et al. 2016), and it was 
shown more recently that deforestation due to 
soybean farming in Amazonia has increased again 
(ABIOVE et al. 2017). 

In addition to impacts on biodiversity, the 
patterns described here have social impacts. First, 
Brazil has one of the world’s most concentrated and 
unequal land-tenure structures, with 1.5% of the 
landowners holding 52.6% of the agricultural land 
(Fernandes et al. 2012). Second, the expansion of 
these sectors often followed the traditional frontier 
mindset, in which natural ecosystems are replaced 
by other types of land use suited to quick economic 
gains with little concern for the local populations’ 
traditions and culture (Becker 2001; Silva et al. 
2017). Third, there is evidence that the expansion 
of these sectors in the new Brazilian frontiers 
exacerbated social conflicts (Prates & Bacha 2011; 
Souza et al. 2015) and did not always significantly 
contribute to the improvement of local human 
development (Silva et al. 2017).

 
Trade
As Moran & Kanemoto (2017) demonstrated, 

global agri-food systems of international trade 
create ‘biodiversity footprint hotspots’, which 
represent the additional pressure imposed by 
consumer demands from large markets (e.g., the 
United States, the European Union and China) 
on biodiversity hotspots. These authors showed 
also that this pressure is a hurdle for Brazil’s 
achievement of GSPC target 6, because the Cerrado, 
due to agricultural exports, and to a lesser extent 
the Amazon, have become footprint hotspots. On 
the other hand, considering that 30% or more of 
the food produced globally is lost or wasted (FAO 
2011), international trade is very important in 
connecting areas with food surpluses with areas that 
have a food deficit, as long as adequate governance 
systems are in place (Huang et al. 2011). This is, 
however, threatened by conflicts that may emerge 
due to increasing food prices, food-sovereignty 
movements and land grabbing (Allouche 2011).

Illegal trade of goods derived from 
biodiversity is another significant threat to plant 
species and a hurdle to the achievement of GSPC 
target 11 (see Sharrock et al. 2018, in this issue). 
At the global level, countries have created the 
Convention on International Trade in Endangered 
Species of Fauna and Flora (CITES) in an attempt 
to regulate and minimise the international trade 
of species under extinction risk. In Brazil, 2,620 

plant species have been listed by CITES. This list 
consists mostly of orchid (85%) and cacti species 
(10%). Forty-five species (2%) are woody species, 
39 of which belong to the genus Dalbergia; the 
other six are important tree species (Swietenia 
macrophylla King, Paubrasilia echinata (Lam.) 
Gagnon, H.C.Lima & G.P.Lewis, Aniba rosaeodora 
Ducke and three species of Cedrela). Seventeen 
cacti species, eight orchid species and Dalbergia 
nigra (Vell.) Allem. ex Benth. belong to Appendix 
I of CITES, which categorises the most endangered 
species (see <https://www.speciesplus.net/>). 

The scale of the illegal commerce of timber 
can be estimated from the fact that between 2000 
and 2012, 68%–90% of forest clearing in Brazil was 
illegal (Lawson et al. 2014). Cashore et al. (2016) 
showed that although forest products in Brazil are 
destined mostly to domestic markets, international 
influences cannot be discarded. These authors 
attributed illegal logging to fraudulent land titles, 
counterfeit permits, tax evasion and corruption 
and argued that illegal timber exploitation and 
deforestation are closely interconnected (see 
also Adeodato et al. 2011).  Authenticity issues 
related to species identification are also a problem 
commonly reported regarding Dalbergia nigra 
(Ugochukwu et al. 2018) and Paubrasilia echinata 
(Abensperg-Traun 2009).

Advances
Perhaps one of the most important recent 

advances in relation to sustainability in land-use 
systems in Brazil, and one that directly relates to 
GSPC targets 6 and 11, is the Brazilian Nationally 
Determined Contribution (NDC) of the Paris 
Agreement of the UNFCCC. In 2015, Brazil 
committed to restoring 12 Mha of degraded lands, 
restoring 15 Mha of degraded and unproductive 
pasturelands, enhancing 5 Mha of integrated 
cropland-livestock-forestry systems and achieving 
zero illegal deforestation in the Amazon by 
2030 (BRAZIL 2015). Unlike the NDC of most 
other countries that signed the Paris agreement 
(Hoehne et al. 2016), Brazil’s adherence to the 
aforementioned global goals is anchored by a set 
of national policies, such as the Native Vegetation 
Protection Law, also known as the New Forest 
Code, which establishes the proportion of land to 
be protected or restored within private properties 
(Scarano 2017). Nearly 53% (200 Mha) of the 
native vegetation in Brazil lies within private 
properties, with requirements to restore some 
additional 20 Mha (Sparovek et al. 2011; Soares-
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Filho et al. 2014). Although recent literature has 
shown mixed attitudes regarding the potential for 
accomplishment of this law (e.g., optimism in 
Santiago et al. 2018 vs. predominantly criticism 
in Brancalion et al. 2016) and regarding positive 
repercussions of compliance on biodiversity and 
ecosystem services (e.g., optimism in Scarano 
2017 vs. scepticism in Vieira et al. 2017), the scale 
is not in dispute (see also Sharrock et al. 2018, in 
this issue). And precisely because of the scale, for 
this regulatory policy to be put into effect, given 
the costs that both conservation and restoration 
entail, incentive mechanisms (such as subnational 
payment for ecosystem-service schemes) and 
other market policies (such as eco-certification) 
will most likely be necessary (Scarano 2017). One 
interesting sectoral example of commitment comes 
from the forestry sector. From the 13 Mha that these 
companies own, 5 Mha are set aside as private 
protected areas following the Native Vegetation 
Protection Law, which are reported to provide 
important large-scale corridors, especially in the 
Atlantic forest biodiversity hotspot (IBA 2016). 

Similarly, the zero illegal deforestation target 
in Amazonia will be more efficiently accomplished 

if regulatory policies are coupled with incentive 
mechanisms (Vieira et al. 2005). Although Brazil 
remains the second-largest gross annual forest loss 
in area, its loss proportional to its area is lower than 
that of many other developing forested countries 
(Hansen et al. 2013). Monitoring and enforcement 
have been essential to this reduction (Monteiro et 
al. 2014; Romijn et al. 2015), along with creation 
of protected areas (Jenkins & Joppa 2009; Silva 
& Prasad 2017). Incentive mechanisms have also 
played a key role, such as in the case of Bolsa 
Verde, which consisted of conditional cash transfers 
to poor rural families in selected municipalities 
who were already recipients of the Bolsa Família 
poverty alleviation program (Kasecker et al. 
2018). This incentive was given to families that 
had not deforested their properties since 2011, but 
the program was suspended in 2017 due to the 
country’s political and economic crises. 

The replacement of tropical timber with 
PVC, aluminum, metal, MDF and timber from 
planted forests helped to reduce the extraction of 
roundwood from 28.3 million m3 in 1998 to 14.2 
million m3 in 2009 (Lima & Munk 2015), nearly 
matching the global decline in extraction since 

Table 1 – Global and national challenges related to GSPC targets 6 and 11, and Brazil’s progress in achieving these targets.
Current challenges Advances in Brazil

Global Brazil Up to now Needed
Sustainable 
rural 
production
(target 6)

Main driver of 
habitat conversion 
and biodiversity 
decline

Main driver of 
habitat conversion 
and biodiversity 
decline

New global commitments 
backed up by national 
legislation to enhance rural 
productivity while protecting 
and restoring natural habitats 
and reducing greenhouse 
gas emission; land clearing 
and deforestation reduced 
drastically over the past decade

Compliance of farmers 
with legislation, 
government enforcement 
of legislation and further 
incentive mechanisms to 
promote compliance and 
offset

Air pollution: 
30%–35% emission 
of greenhouse gases

> 60% emission of 
greenhouse gases

Soil and freshwater 
pollution: 2.3 billion 
kg of pesticides used 
annually worldwide

Largest use of 
agrochemicals in the 
world: 0.5 billion kg

70% of global water 
footprint

Irrigation: 70% of 
the national water 
footprint

Illegal 
logging and 
international 
trade 
(target 11)

Significant threat to 
biodiversity

2,620 species in 
CITES list, 2% of 
which are timber 
species

Advances in monitoring, 
certification and techniques to 
determine species authenticity

Enforce legislation and 
incentivise sustainable 
community management 
of native forests

Global wood supply 
from natural forests: 
peaked around 1989 
and in decline since

Extraction of 
roundwood: 
declining (from 28.3 
million m3 in 1998 
to 14.2 million m3 in 
2009) but still high

Monitoring, identification 
techniques and certification as 
well as an increasing consumer 
substitution of tropical timber 
for PVC, aluminum, metal, 
MDF and planted timber

Change of international 
consumption patterns 
to replace tropical 
timber; monitoring and 
enforcement to curb 
illegal logging
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1989 (Warman 2014). Scientific and technological 
advances in tree-species identification have 
also helped to reduce illegal logging. Several 
studies on the Brazilian timbers Dalbergia nigra, 
Swietenia macrophylla and Paubrasilia echinata 
have shown how emerging technologies such as 
the International Barcode of Life, as well as new 
wood-anatomy techniques, have the potential to 
address authenticity issues in international markets, 
reduce quality uncertainty and complement 
regulatory enforcement under CITES (Chimeli 
& Soares 2011; Gasson 2011; Ugochukwu et al. 
2018). Finally, although it is not the primary goal 
of certifications (such as the ones provided by the 
Forest Stewardship Council) to solve the issue of 
illegal logging, such logging has declined in areas 
where rates of certification are high (Voigtlaender 
2015). Community-based forest-management 
certification also seems to be a positive addition 
to efforts to curb illegal logging in the Amazon, 
despite some challenges (Humphries et al. 2012).

Conclusions 
Table 1 summarises the main trends described 

in this paper. In short, Brazil has made positive 
advances in regard to GSPC targets 6 and 11, 
especially when we look at the regulatory 
policies that can help to move three important 
economic sectors of the national economy 
(agriculture, forestry and cattle raising) towards 
a more sustainable development path. However, 
to generate tangible results, the country needs 
to put these policies into action and their results 
monitored. Without a systematic monitoring, it 
is difficult to say at this stage whether 75% of 
the productive land in the country is managed 
sustainably. Probably, Brazil is still far from this 
target. Similarly, Brazil has still plant species 
threatened by international trade. In fact, whereas 
habitat conversion due to the expansion of rural 
production and the volume of illegal international 
logging trade have been reduced significantly, the 
absolute number of hectares of native ecosystems 
converted into cropland and pastureland - and 
to a lesser extent planted forests - remains high, 
especially in Amazonia and the Cerrado. Moreover, 
the number of species threatened by illegal timber 
exploration is still reason for concern, particularly 
in Amazonia (e.g., Swietenia macrophylla) and 
also in the Atlantic forest (e.g., Dalbergia nigra, 
Paubrasilia echinata). However, there is some 
hope that Brazil can achieve GSPC targets 6 and 
11 if some of the new and innovative policies are 
fully implemented, such as (1) promote protection 

of native-ecosystem within farmlands, (2) create 
incentive mechanisms for conservation and 
restoration, (3) foster nongovernmental agreements 
to curb commodity-based deforestation, and (4) 
enable certification and identification protocols for 
native timber and certification for crops and beef.

Acknowledgements
We thank Rafaela Forzza for the invitation to 

take part in the GSPC Symposium at the Brazilian 
Botanical Congress (2017), which led to this special 
issue of Rodriguésia. FRS thanks the Brazilian 
Platform for Biodiversity and Ecosystem Services, 
supported by the Brazilian Research Council 
(405593/2015-5). JMCS received support from the 
University of Miami and the Swift Action Fund.

References
Abensperg-Traun M (2009) CITES, sustainable use of 

wild species and incentive-driven conservation in 
developing countries, with an emphasis on southern 
Africa. Biological Conservation 142: 948-963.

ABIOVE, Agrosatélite, GTS, INPE (2017) Moratória da 
soja: Safra 2016/2017. Relatório de Monitoramento. 
Available at <http://www.abiove.org.br/site/_
FILES/Portugues/10012018-094820-relatorio_
de_monitoramento_2017.pdf>. Access on 13 April 
2018.  

Adeodato S, Villela M, Betiol LS & Monzoni M (2011) 
Wood: from the forest to the consumer. Fundação 
Getúlio Vargas, São Paulo. 129p.

Aide TM, Clark ML, Grau HR, López-Carr D, Levy MA, 
Redo D, Bonilla-Moheno M, Riner G, Andrade-
Núñez MJ & Muñiz M (2013) Deforestation and 
Reforestation of Latin America and the Caribbean 
(2001-2010). Biotropica 45: 262-271.

Allouche J (2011) The sustainability and resilience of 
global water and food systems: political analysis 
of the interplay between security, resource scarcity, 
political systems and global trade. Food Policy 
36: S3-S8.

Assunção J, Gandour C & Rocha R (2015) Deforestation 
slowdown in the Brazilian Amazon: prices or 
policies? Environment and Development Economics 
20: 697-722.

Bebber DP & Butt N (2017) Tropical protected areas 
reduced deforestation carbon emissions by one third 
from 2000-2012. Scientific Reports 7: 14005. DOI: 
10.1038/s41598-017-14467-w

Becker BK (2001) Revisão das políticas de ocupação 
da Amazônia: é possível identificar modelos para 
projetar cenários? Parcerias Estratégicas 12: 
135-159.

Brancalion PHS, Garcia LC, Loyola R, Rodrigues 
RR, Pillar VD & Lewinsohn TM (2016) A critical 
analysis of the Native Vegetation Protection Law 



GSPC targets 6 and 11 in Brazil

Rodriguésia 69(4): 1577-1585. 2018

1583

of Brazil (2012): updates and ongoing initiatives. 
Natureza & Conservação 14: 1-15.

BRAZIL (2015) Intended Nationally Determined 
Contribution: towards achieving the objective of the 
United Nations Framework Convention on Climate 
Change. Available at <http://www.itamaraty.gov.br/
images/ed_desenvsust/BRASIL-iNDC-inglês.pdf>. 
Access on 13 April 2018. 

Cashore B, Leipold S, Cerutti PO, Bueno G, Carodenuto 
S, Xiaoqian C, de Jong W, Denvir A, Hansen 
C,  Humphreys  D,  McGinley K,  Nathan 
I, Overdevest C, Rodrigues RJ, Sotirov M, Stone 
MW, Tegegne YT, Visseren-Hamakers I, Winkel 
G, Yemelin V & Zeitlin J (2016) Global governance 
approaches to addressing illegal logging: uptake and 
lessons learnt. In: Kleinschmit D, Mansourian S, 
Wildburger C & Purret A (eds.) Illegal logging and 
related timber trade - dimensions, drivers, impacts 
and responses: a global scientific rapid response 
assessment report. IUFRO, Vienna. Pp. 119-131.

Chimeli AB & Soares RR (2011) The use of violence 
in illegal markets: evidence from mahogany 
trade in the Brazilian Amazon. Discussion paper 
series. Forschungsinstitut zur Zukunft der Arbeit, 
no 5923. Available at <http://nbn-resolving.de/
urn:nbn:de:101:1-20110927516>. Access on 13 
April 2018. 

FAO (2011) Global food losses and food waste - extent, 
causes and prevention. Food and Agriculture 
Organization, Rome. 29p.

Fernandes BM, Welch CA & Gonçalves EC (2012) 
Land governance in Brazil: a geo-historical review. 
International Land Coalition, Rome. 59p.

Gasson P (2011) How precise can wood identification 
be? Wood anatomy’s role in support of the legal 
timber trade, especially cites. IAWA Journal 32: 
137-154.

Gerage JM, Meira APG & Silva MV (2017) Food and 
nutrition security: pesticide residues in food. Nutrire 
42: 3. DOI: 10.1186/s41110-016-0028-4

Gibbs HK, Rausch L, Munger J, Schelly I, Morton DC, 
Noojipady P, Soares-Filho B, Barreto P, Micol L & 
Walker N (2015) Brazil’s soy moratorium. Science 
347: 377-378.

Graesser J, Aide TM, Grau HR & Ramankutty N (2015) 
Cropland/pastureland dynamics and the slowdown 
of deforestation in Latin America. Environmental 
Research Letters 10: 034017. DOI: 10.1088/1748-
9326/10/3/034017

Graeub BE, Chapell MJ, Wittman H, Ledermann S, Kerr 
RB & Gemmill-Herren B (2016) The state of family 
farms in the world. World Development 87: 1-15.

Hansen MC, Potapov PV, Moore R, Hancher M, 
Turubanova SA, Tyukavina A, Thau D, Stehman 
SV, Goetz SJ, Loveland TR, Kommareddy A, 
Egorov A, Chini L, Justice CO & Townshend 
JRG (2013) High-resolution global maps of 21 st-
Century forest cover change. Science 342: 850-853.

Hecht SB (2011) From eco-catastrophe to zero deforestation? 
Interdisciplinarities, politics, environmentalisms 
and reduced clearing in Amazonia. Environmental 
Conservation 39: 4-19.

Hoekstra AY & Mekonnen MM (2012) The water footprint 
of humanity. Proceedings of the National Academy of 
Science 109: 3232-3237.

Höhne N, Kuramochi T, Warnecke C, Röser F, Fekete H, 
Hagemann M, Day T, Tewari R, Kurdziel M, Sterl S 
& Gonzales S (2017) The Paris agreement: resolving 
the inconsistency between global goals and national 
contributions. Climate Policy 17: 16-32.

Huang H, von Lampe M, van Tongeren F (2010) Climate 
change and trade in agriculture. Food Policy 36: 
S9-S13.

Humphries S, Holmes TP, Kainer K, Koury CGG, Cruz 
E & Rocha RM (2012) Are community-based forest 
enterprises in the tropics financially viable? Case 
studies from the Brazilian Amazon. Ecological 
Economics 77: 62-73. 

IBA (2016) Relatório Anual da Indústria Brasileira de 
Árvores. Available at <http://www.iba.org>. Access 
on 13 April 2018. 

Jenkins CN & Joppa L (2009) Expansion of the global 
terrestrial protected area system. Biological 
Conservation 142: 2166-2174.

Kasecker TP, Ramos-Neto MB, Silva JMC & Scarano FR 
(2018) Ecosystem-based adaptation to climate change: 
defining hotspot municipalities for policy design and 
implementation in Brazil. Mitigation and Adaptation 
Strategies to Global Change 23: 981-993.

Lawson S, Blundell A, Cabarle B, Basik N, Jenkins M & 
Canby K (2014) Consumer goods and deforestation: an 
analysis of the extent and nature of illegality in forest 
conversion for agriculture and timber plantations. 
Forest Trends Report Series. Available at <http://www.
forest-trends.org/documents/files/doc_4718.pdf>. 
Access on 13 April 2018.

Lima & Munk (2015) Political economy considerations 
of the forest and timber sectors and natural forest 
management certification in Brazil. In: Romero C, 
Guariguata MR, Putz FE, Sills EO, Lima GR, Papp 
L, Voigtlaender M & Vidal E (eds.) The context of 
natural forest management and FSC certification in 
Brazil. Occasional Paper 148. CIFOR, Bogor. Pp. 9-48.

Macedo MCM (2009) Integração lavoura e pecuária: 
o estado da arte e inovações tecnológicas. Revista 
Brasileira de Zootecnia 38: 133-146.

Magrin GO, Marengo JA, Boulanger J-P, Buckeridge MS, 
Castellanos E, Poveda G, Scarano FR & Vicuña S 
(2014) Central and South America. In: Barros VR, 
Field CB, Dokken D, Mastrandrea MD, Mach KJ, 
Bilir TE, Chatterjee M, Ebi KL, Estrada YO, Genova 
RC, Girma B, Kissel ES, Levy AN, MacCracken S, 
Mastrandrea PR & White LL (eds.) Climate change 
2014: impacts, adaptation, and vulnerability. Part B: 
regional aspects. Contribution of working group II to 
the fifth assessment report of the intergovernmental 



1584 Scarano FR & Silva JMC

Rodriguésia 69(4): 1577-1585. 2018

panel on climate change. Cambridge University Press, 
Cambridge. Pp. 1499-1566.

Martins E, Loyola R & Martinelli G (2017) Challenges and 
perspectives for achieving the global strategy for plant 
conservation targets in Brazil. Annals of the Missouri 
Botanical Gardens 102: 347-356.

Monteiro MSA, Seixas SRC & Vieira AS (2014) The 
politics of Amazonian deforestation: environmental 
policy and climate change knowledge. WIREs Climate 
Change 5: 689-701.

Moran D & Kanemoto K (2017) Identifying species threat 
hotspots from global supply chains. Nature Ecology 
and Evolution 1: 0023. DOI: 10.1038/s41559-016-
0023

Morton DC, Noojipady P, Macedo MM, Gibbs H, Victoria 
DC & Bolfe EL (2016) Reevaluating suitability 
estimates based on dynamics of cropland expansion in 
the Brazilian Amazon. Global Environmental Change 
37: 92-101. 

Oliveira CM, Auad AM, Mendes SM & Frizzas MR (2016) 
Crop losses and the economic impact of insect pests 
on Brazilian agriculture. Crop Protection 56: 50-54.

Prates RC & Bacha CJC (2011) Os processos de 
desenvolvimento e desmatamento da Amazônia. 
Economia e Sociedade 20: 601-636.

Rajão R & Georgiadou Y (2014) Blame games in the 
Amazon: environmental crises and the emergence of 
a transparency regime in Brazil. Global Environmental 
Politics 14: 97-115.

Reichert JM, Rodrigues MF, Peláez JJZ, Lanza R, Minella 
JPG, Arnold JG & Cavalcante RBL (2017). Water 
balance in paired watersheds with eucalyptus and 
degraded grassland in Pampa biome. Agricultural and 
Forest Meteorology 237-238: 282-295.

Romijn E, Lantican CB, Herold M, Lindquist E, Ochieng R, 
Wijaya A, Murdiyarso D & Verchot L (2015) Assessing 
change in national forest monitoring capacities of 99 
tropical countries. Forest Ecology and Management 
352: 109-123.

Rudorff BFT, Adami M, Aguiar DA, Moreira MA, Mello 
MP, Fabiani L, Amaral DF & Pires BM (2011) The 
Soy Moratorium in the Amazon Biome monitored by 
remote sensing images. Remote Sensing 3: 185-202.

Santiago TMO, Caviglia-Harris J, Rezende JLP (2018) 
Carrots, sticks and the Brazilian Forest Code: the 
promising response of small landowners in the 
Amazon. Journal of Forest Economics 30: 38-51.

Scarano FR (2017) Ecosystem-based adaptation to climate 
change: concept, scalability and a role for conservation 
science. Perspectives in Ecology and Conservation 
15: 65-73.

Schleussner C-F, Rogelj J, Schaeffer M, Lissner T, Licker 
R, Fischer EM, Knutti R, Levermann A, Frieler K & 
Hare W (2016) Science and policy characteristics of 
the Paris Agreement temperature goal. Nature Climate 
Change 6: 827-835. 

Seroa da Motta R (2015) The economics of biodiversity 
in Brazil: the case of forest conversion. Discussion 

paper. Instituto de Pesquisa Econômica Aplicada 
(IPEA), Brasília. 21p.

Sharrock S, Hoft R & Dias BFS (2018) An overview 
of recent progress in the implementation of the 
Global Strategy for Plant Conservation - a global 
perspective. Rodriguésia 69: 1489-1511.

Silva JMC & Chennault CM (2018) NGOs and 
biodiversity conservation in the Anthropocene. 
In: DellaSala DA & Goldstein MI (eds.). Vol. 3. 
The Encyclopedia of the Anthropocene. Elsevier, 
Oxford. Pp. 355-359.  

Silva JMC & Prasad S (2017) Green and socioeconomic 
infrastructures in the Brazilian Amazon: implications 
for a changing climate. Climate and Development. 
Available at <https://www.tandfonline.com/doi/
abs/10.1080/17565529.2017.1411242?journalC
ode=tcld20>. Access on 28 March 2018. DOI: 
10.1080/17565529.2017.1411242

Silva JMC, Prasad S & Diniz-Filho JAF (2017) The 
impact of deforestation, urbanization, public 
investments, and agriculture on human welfare 
in the Brazilian Amazonia. Land Use Policy 65: 
135-142.

Silva VPR, Oliveira SD, Hoekstra AY, Dantas Neto J, 
Campos JHBC, Braga CC, Araújo LE, Aleixo DO, 
Brito JIB, Souza MD & Holanda RM (2016) Water 
footprint and virtual water trade of Brazil. Water 
8: 517. DOI: 10.3390/w8110517

Soares-Filho B, Rajao R, Macedo M, Carneiro A, 
Costa W, Coe M, Rodrigues H & Alencar A 
(2014) Cracking Brazil’s forest code. Science 
344: 363-364.

Souza PF, Xavier DR, Rican S, Matos VP, Barcellos 
C (2015) The expansion of the economic frontier 
and the diffusion of the violence in the Amazon. 
International Journal of Environment Research and 
Public Health 12: 5862-5885.

Sparovek G, Barretto A, Klug I, Papp L & Lino J (2011) 
A revisão do código florestal. Novos estudos - 
CEBRAP 89: 111-135. 

Strassburg BBN, Brooks T, Feltran-Barbieri R, 
Iribarrem A, Crouzeilles R, Loyola R, Latawiec 
AE, Oliveira Filho FJB, Scaramuzza CAM, 
Scarano FR, Soares-Filho B & Balmford A (2017) 
Moment of truth for the Cerrado hotspot. Nature 
Ecology and Evolution 1: 0099. DOI: 10.1038/
s41559-017-0099

Strassburg BBN, Latawiec AE, Barione LG, Nobre CA, 
da Silva VP, Valentim JF, Vianna M & Assad ED 
(2014) When enough should be enough: improving 
the use of current agricultural lands could meet 
production demands and spare natural habitats in 
Brazil. Global Environmental Change 28: 84-97.

Ugochukwu AI, Hobbs JE, Phillips PWB & Kerr WA 
(2018) Technological solutions to authenticity 
issues in international trade: the case of CITES 
listed endangered species. Ecological Economics 
146: 730-739.



GSPC targets 6 and 11 in Brazil

Rodriguésia 69(4): 1577-1585. 2018

1585

Editor de área: Dr. Rafael Zenni
Artigo recebido em 01/02/2018. Aceito para publicação em 19/04/2018.

This is an open-access article distributed under the terms of the Creative Commons Attribution License.

UN (2015) Transforming our world: the 2030 Agenda for 
sustainable development. United Nations. Available at 
<https://sustainabledevelopment.un.org>. Access on 
13 April 2018.

Valduga MO, Zenni RD, Vitule JRS (2016) Ecological 
impacts of non-native tree species plantations are broad 
and heterogeneous: a review of Brazilian research. Anais 
da Academia Brasileira de Ciências 88: 1675-1688.

Vieira RRS, Ribeiro BR, Resende FM, Brum FT, Machado 
N, Sales LP, Macedo L, Soares-Filho B & Loyola R 
(2017) Compliance to Brazil’s forest code will not 
protect biodiversity and ecosystem services. Diversity 
and Distributions 24: 434-438. DOI: 10.1111/ddi.12700

Vieira ICG, Silva JMC & Toledo PM (2005) Estratégias para 
evitar a perda de biodiversidade na Amazônia. Estudos 
Avançados 19: 153-164.

Voigtlaender M (2015) Assessment of self-selection into 
natural forest management certification in the Brazilian 
Amazon. In: Romero C, Guariguata MR, Putz FE, Sills 
EO, Lima GR, Papp L, Voigtlaender M & Vidal E (eds.) 
The context of natural forest management and FSC 
certification in Brazil. Occasional Paper 148. CIFOR, 
Bogor. Pp. 84-103.

Warman RD (2014) Global wood production from natural 
forests has peaked. Biodiversity Conservation 23: 
1063-1078.




