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VALUE CHAIN AND MARKET STRUCTURE:  
THE OPPORTUNITY OF SOCIOBIOECONOMY
The increase in deforestation, directly or indirectly associated with agricultural and 
mining activities, is currently one of the main challenges for Brazil to achieve a sustainable 
development trajectory1. In addition to deforestation, the current development model, based 
on the export of agricultural and mineral commodities, such as soy, corn, beef, bauxite and 
iron ore, also contributes to the degradation of natural resources, the loss of biodiversity 
and the invasion of territories of traditional peoples and communities.

That means Brazil should invest in a new development 
model, based on sustainability, and ensure, at the same 
time, the insertion of global value chains at higher levels. 
On the contrary, since the 2010s, the country has been 
experiencing a process of repressing exports, with an 
increase in exports of basic goods, notably commodities, 
such as soybean, low value-added products. National 
imports, in turn, have been mainly of products with high 
added value, intended for domestic consumption and not 
to add value to exports. 

Recent research indicates that, through bioeconomy, 
Brazil would be able to overcome its dependence on 
commodity exports and become a global leader in the 
production and export of higher value-added products2. 
The fact that it is one of the most biodiverse countries in 
the world and that it has highly qualified human capital 
in universities, research institutes and laboratories of 
private companies represents a huge advantage for 

the country3. This work shows the great potential that 
investment in sociobioeconomy, as the bioeconomy that 
takes into account the human dignity of the populations 
involved has been called4, would have for the country, 
bringing greater added value to exports and sustainability 
in its development.

LOW VALUE-ADDED EXPORT
To observe the profile of Brazilian international trade 
“makes it possible to learn a lot about the changes 
undergone by the Brazilian economic structure and 
about the implications of those transformations for 
development”5. Based on that reasoning, Figure 1 
shows the main products exported and imported by the 
country in 2021 and Figure 2 presents an overview of the 
Brazilian international trade in the period from 2000 to 
2021, based on different indicators.
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Figure 1. Products exported (a) and imported (b) 
by Brazil in the year 2021* Percentages calculated in 
relation to the total value, in US$ billion. (*) An interactive 

version of this figure can be obtained at: http://comexstat.
mdic.gov.br/pt/comex-vis. Fonte: Ministério da Indústria, 
Comércio Exterior e Serviços (MDIC, Comex Stat, 2022)

http://comexstat.mdic.gov.br/pt/comex-vis
http://comexstat.mdic.gov.br/pt/comex-vis
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Figure 2. Overview of the Brazilian international trade in the period from 2000 to 2020.

Source: Ministry of Industry, Foreign Trade and Services (MDIC, Comex Stat, 2022): 2a exports and 2b imports.

Currently, basic goods, with a lower technological level 
and little added value, account for 57% of the value of 
national exports. In the case of imports, the share of 
manufactured goods has remained relatively stable over 
the last 20 years and always above 80% of the total 
value of exports (Figures 2a and 2b).

Between 2000 and 2020, Brazil was the world›s 
second largest exporter of grains (rice, barley, corn, 
soy and wheat). Brazilian sales accounted for 12.6% 
of the total globally marketed in the period, which 
corresponds to 14.9% of the total value of exports of 
those products. Soybean is the main product currently 
exported by the country, the world›s largest producer 
and exporter since 2019. The value of Brazilian 
soybean exports reached US$30 billion in 2020, which 
represents 51% of the value generated by the sales of 
the set of exporting countries that year6. The Brazilian 
performance in exports of agricultural products is related 
to the continuous growth in productivity, resulting from 
technological innovations in production, and the increase 
in the area planted with soybean.

MOST OF THE INCOME FROM SOYBEAN GOES ABROAD
Estimates of the 2022/2023 harvest for soybean is 152.4 
million tons – 49.5% of the national grain production7. 
However, US, European and Chinese corporations take 

the largest share of the income generated in the Brazilian 
soybean production chain, even though the development 
of the soybean production in Brazil originated from 
national capital. That is, most of the profit from the 
grain production goes abroad, while the environmental 
consequences remain entirely in the country: 
deforestation attributed to soybean production between 
2014 and 2018 in Brazil was 11,100 square kilometers, 
which represents emissions of 510.5 CO2 Mt equivalent8. 

A study9 sought to quantify the volume of virtual water 
carried by the soybean complex in Brazil, and more 
specifically by the exported part – that is, the amount 
of water used to produce the grain. Such an essential 
natural resource for the production of commodities is not 
actually accounted for in exports, as it does not remain 
in the final commodity. The study points out that the 
volume of water required for the production of one ton 
of soybean is 2,186 m3. Brazil exported over 86 million 
tons of soybean in 2021, which represents close to 188 
billion m3 of water. Brazil has been therefore a significant 
provider of the water needs of the importing countries.

As the Brazilian soybean production gained productivity 
and the global demand for the commodity intensified, 
foreign companies in the pre- and post-production 
segments (seeds, agrochemicals, agricultural machinery, 
processing, transportation and export) sought to 
increase their market share through the control of 

(a) (b)
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several links in the chain and mergers/acquisitions of 
national companies.

That process generates a “repatriation of profits” and 
leads to a gradual reduction in the national participation 
in the generated revenues and in the governance model 
of the soybean production chain. The concentration of 
high value-added activities is accentuated in central 
regions, while Brazil remains in a peripheral position10. 
“The soy case” is the subject of a WWF technical note 
that details the links of the chain.

High prices in the international market encourage the 
country to continue investing in primary products, which 
limits productive diversification, increases the dependence 
of the national economy on commodity exports and inserts 
the country in global value chains (CGV) in a less dynamic 
way. Although the current scenario is favorable to Brazil, 
the reversal of the upward trend in prices could expose the 
Brazilian economy to macroeconomic instability, with long-
term damage to development11 12 13.

The current pattern of Brazilian foreign trade is 
considered a case of “regressive specialization14.” That 

means the national production and export structures 
are strongly geared towards goods of low technological 
sophistication. These are goods with low demand 
income-elasticity, that is, an increase in the GDP of the 
countries that buy from Brazil doesn't raise much their 
demand, unlike the demand income-elasticity for the 
goods that Brazil imports. The result is the distancing 
of the Brazilian economy in relation to countries that 
operate at higher GVC levels and, at the same time, the 
experience of greater difficulties in obtaining sustained 
economic growth in the long term.

In addition, transnational companies have been 
increasing their participation in the Brazilian productive 
structure and foreign trade, as demonstrated in the 
soybean chain. The result is that the Brazilian economy 
has become more dependent on the corporate strategies 
of those companies, whose interest is the global 
expansion of markets for their goods and services. 
Researchers show that transnational companies based 
in Brazil adopt a strategy of ‘market and natural resource 
search’, with increasing specialization in the production 
and export of primary products15. 

Extensive soybean plantation, Ponta Grossa, Paraná, Brazil. 

© Mario Fernando de Barros/ Shutterstock



© Kleyton Kamogawa / Shutterstock

VALUE CHAIN AND MARKET STRUCTURE: THE 
OPPORTUNITY OF SOCIOBIOECONOMY
APRIL 2023

5

THE POTENTIAL OF SOCIOBIOECONOMY
Faced with the uncertain picture of sustained economic 
growth in the long term, Brazil, by destroying its 
natural habitats, has been losing potential for exporting 
environmental services and products related to its 
biodiversity. In addition to being one of the richest 
countries in species, Brazil is also rich in relation to 
its socio-biodiversity, which involves the relationship 
between biological diversity, traditional agricultural 
systems (agrobiodiversity) and the use and management 
of those resources together with the knowledge and 
culture of indigenous peoples, traditional populations 
and family farmers. Recent research indicates that, 
through an economy associated with socio-biodiversity 
(socio-bioeconomy), the country would be able to 
overcome its dependence on commodity exports and 
become a global leader in the production and export of 
higher value-added products. 

Sociobioeconomy depends on healthy natural 
environments and their ecosystem services, as 
its activities involve the management of land and 

natural resources. Another important element for 
sociobioeconomy development is the right to use 
territories and access land for the use and maintenance 
of natural resources protected by indigenous peoples and 
traditional communities, for the practice of sustainable 
extractivism. By promoting agroforestry systems on an 
agroecological basis, for example, sociobioeconomy 
depends on biomass, genetic resources, cultural 
ecosystem services, climate regulation, soil and water 
quality, pollination, etc16. Therefore, the quantification 
of the economic value of ecosystem services is very 
important to assess the potential of sociobioeconomy 
and, ultimately, to support decision making regarding 
the use of natural capital17. Such knowledge, when 
associated with appropriate management and 
regulation tools, enables the development of financial 
compensation mechanisms compatible with the 
sustainable use of natural resources18 19, such as defined 
in the law on access to genetic heritage, protection and 
access to associated traditional knowledge and the 
sharing of benefits for the conservation and sustainable 
use of biodiversity20.

ECONOMICS OF BIOLOGICAL RESOURCES
According to the definition of the Global Bioeconomy 
Summit21, bioeconomy corresponds to the “production, 
use and conservation of biological resources, including 
knowledge, science, technology and related innovation, 
to provide information, products, processes and 
services in all economic sectors aiming at a sustainable 
economy”. Any economic activity that uses bio-based 
products and processes and that makes the sustainable 
management of ecological systems is considered as part 
of the bioeconomy22. When we combine this concept with 
the dignity of the populations involved, recognizing and 

fairly remunerating their role in the production system, we 
can call it sociobioeconomy23.

Bioeconomy enables the rational use of natural 
resources and the supply of goods and services with 
a high level of differentiation and added value, from 
human and animal food to pharmaceuticals, cosmetics, 
biofuels, among others, creating markets and new 
value chains24.

The literature on environmental valuation has constantly 
evolved, especially when it comes to the ecosystem 
services that can be provided by tropical forests25. Such 
analyzes are important to shed light on losses resulting 
from deforestation and thus provide a basis for comparing 
economic benefits – like the income associated with 

agriculture and livestock26. Studies show that the 
destruction of the forest prevents not only that its benefits 
be enjoyed today, but also prevents the discovery of new 
potentialities in the future27.

One of the most complete studies on the subject 
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estimates the values of provision and regulation 
ecosystem services of the Brazilian Amazon (food 
production, provision of raw material, mitigation of 
greenhouse gas emissions and changes in the rainfall 
regime)28. The calculated values vary widely throughout 
the territory and for each type of service evaluated, but 
on average they can reach up to US$737 per hectare/
year. The results are extremely important in that they 
demonstrate that forest conservation may, in some of the 
areas analyzed, be more profitable than the opportunity 
cost of deforestation (gains from illegal logging plus 
those resulting from cattle raising or even soybean 
production in the deforested area).

Although the study does not make the explicit 
assessment of biodiversity, the authors identified that 12% 
of the Amazon rainforest area contains high biological 
relevance and draw attention to the fact that the greater 
the biodiversity of an area, the greater the availability of 
biological resources that can be economically exploited 
with high profitability through the development of 
medicines, cosmetics and other valued bioproducts29. 

BIODIVERSITY ASSETS
There are studies that show that the standing Amazon 
results in R$7 trillion per year to Brazil30 31. The use of 
the Amazon biodiversity assets in the food, cosmetics 
and oil industries alone currently generates US$3 
billion annually. This value is only a small portion of the 
potential that a sustainable economy could generate 
in the region32. In the State of Pará alone, in 2019, the 
sociobioeconomy chain had an economic performance 
similar to that of livestock, R$ 5.4 billion, considering 
the rural production, local processing industry and 
commercialization of products, with the generation 
of 224 thousand jobs33. According to the same study, 
the economic value of the socioeconomic production 
chain in Pará could reach, by 2040, R$170 billion for 
ten selected products: açaí (Euterpe oleracea), cocoa 
almond (Theobroma cacao), Brazil nut (Bertholletia 
excelsa), palm heart, rubber (Hevea brasiliensis), tucumã 
(Astrocaryum aculeatum), cupuaçu almond (Theobroma 
grandiflorum), cumaru (Dipteryx odorata), murumuru 
(Astrocaryum murumuru) and Brazil nut oil (Bertholletia 
excelsa). In terms of added value, estimates indicate 

776% for Brazil nuts, 965% for palm hearts and an 
average of 182% for all ten products.

The commercial exploitation of açaí (Euterpe oleracea) 
can be mentioned as an example of the development 
potential of the Amazon bioeconomy. The fruit, which 
has always been part of the local population's diet, has 
expanded its market across the country and has been 
gaining prominence internationally, mainly in the United 
States, Europe and Japan. Brazil accounts for 85% of the 
world's açaí production34. Currently, it is the non-timber 
forest product that generates the highest value in the 
country, reaching US$134.6 million in 202035, taking into 
account only the in natura production. It is estimated that 
the extraction of açaí in Acre generates a net income of 
US$ 57 per hectare/year36, but the value of the fruit in 
natura can increase up to 50 times after it is industrially 
processed37. A study on Pará indicates that the sectoral 
income generated by sociobioeconomy, taking into 
account the value added between the links of the chain, 
can increase the value of rural production 2.9 times 
(190%). In the case of açaí, the addition is of 191%38.

POTENCIAL DEPENDE DE INVESTIMENTO
The development of a bioeconomy model for Brazil 
involves joint efforts between public authorities and the 
private sector, scientists and entrepreneurs, with the 
active participation of local communities and traditional 
peoples39 40. Studies show that, in order to promote a 
business climate favorable to sociobioeconomy, there 
must be new incentives, regulations and financing 
mechanisms for the different stages of the production 
chain, in addition to the development of points of sale 
and events, such as competitions and special fairs41. 

In that sense, the Amazon 4.0 initiative seeks to 
promote new opportunities for research, technology 
and learning to value and protect the Amazonian 
ecosystems and to equally serve the interests of those 
who maintain them: local populations, indigenous 
and traditional peoples. Partnership of the Institute of 
Advanced Studies of the University of São Paulo (IEA/
USP) and the Institute of Man and Environment in the 
Amazon (Imazon), funded by the Arapyaú Institute, the 
project intends to take advantage of the value of nature
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through market opportunities for sustainable products 
and services42.

An important element to highlight is the need to 
strengthen the protection of natural resources through 
the creation of Sustainable Use Conservation Units 
such as Extractive Reserves (Resexs) and Sustainable 
Development Reserves (RDSs), and the strengthening 
of projects, plans and public policies that seek to support 
sustainable development in settlements, such as the 
Sustainable Development Settlement Project (PDS) or the 
Agroextractive Settlement Project (PAE), among others43. 

An example of the potential already identified for the 
açaí chain can only be achieved if the fruit processing 
is carried out locally, guaranteeing the producer a better 
price for the product. The installation of infrastructure, 
industries and small companies, partnerships between 
small producers and cosmetics companies, creation of 
cooperatives and associations, and qualification programs 
offered by universities or government agencies, such as 
Embrapa, are other initiatives that have been developed 
with the objective of ensuring greater economic gains for 
the region and, thus, preventing that its insertion in the 
international trade only happens through the exporting of 
one more commodity44 45.

Another opportunity, identified in a study by WWF-
Brazil46, would be the inclusion of 94 thousand families in 
the economy (approximately 470 thousand people), who 
live in remote communities, electrically excluded. Some 
of those Brazilians are practically invisible to government 
actions and are portrayed in large numbers produced 
by the population census carried out by the Brazilian 
Institute of Geography and Statistics (IBGE). Knowing 
the economic and subsistence means of those remote 
Amazonian communities is fundamental to extend the 
potential of sociobioeconomy in Brazil.

A 2018 study47 identified about 200 species of Amazonian 
flora with the potential to become raw materials for 
the development of products for the industry. Some 
of those species are already commercially exploited 
for food production, such as Brazil nuts (Bertholletia 
excelsa), guaraná (Paullinia cupana), andiroba (Carapa 
guianensis), tonka beans (Dripteryxspp.), cupuaçu 
(Theobroma grandiflorum), among others. Recent 
research indicates, however, that the income generated 

by extractive activity is compromised by deforestation, 
which has reduced the production of açaí, andiroba, 
Brazil nuts and tonka beans, mainly in municipalities 
in the southern and eastern regions of the Amazon. In 
addition to reducing diversity, deforestation disrupts the 
regional production chain, causing damage to producers, 
agroindustry and trade48. It also weakens traditional 
communities, increasing their vulnerability regarding 
health and nutrition, and conflicts over land and violence 
in the countryside.

The Origens Brasil project49, a network that promotes 
sustainable businesses in the Amazon in priority 
conservation areas, with a guarantee of origin, 
transparency, traceability of the production chain and 
promoting ethical trade, demonstrates that there is market 
demand for bioeconomy products. Among the companies 
that buy products with the Origens Brasil seal are Natura, 
Vert. Wickbold, Havainas, Mãe Terra (Mother Earth), 
CitroBio and Osklen. With the involvement of several 
NGOs and traditional communities, the project operates 
in five large territories (Rio Negro, Solimões, northern 
Pará, Xingu and Tupi Guaporé), which encompass 37 
conservation areas in the Amazon, contributing to the 
maintenance of 53 million hectares of standing forest50.

Despite few specific studies on sociobioeconomy in 
the Cerrado, the diversity of species also indicates a 
great potential for development in the biome. A catalog 
produced by WWF-Brazil highlighted 20 Cerrado 
species already commercially produced (araticum, 
babassu, bacuri, baru, buriti, cagaita, cajuí, golden grass, 
coquinho-azedo, fava-d'anta, gueroba, jatobá, jenipapo, 
licuri, macaúba, mangaba, murici, pequi, pitomba 
and umbu). The catalog also shows 60 community 
enterprises, either associations or cooperatives, that 
produce, process and market the fruits of the Cerrado51. 
Also, a study prepared by Embrapa52 identified about 
110 native species with economic potential, most of them 
arboreal or shrub species.

Despite being products traditionally traded at fairs and 
local markets, their potential for the sociobiodiversity 
economy is greater than the exercised. Currently, 
there is a growing recognition of those species, and 
they start to guarantee some space in school meals 
and in large national and international supermarket 
chains. The sustainable expansion of their use depends 
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on the development of markets that recognize and 
fairly remunerate the services provided and the 
differentiated quality of sociobiodiversity products, and 
of inclusive financial mechanisms. The strengthening 
of sociobiodiversity productive chains should ensure 
the protagonism of communities and the promotion of 
socioeconomy rather than monoculture systems.

CONCLUSION
Brazil has benefited from the growth in international 
demand for commodities and the rise in their prices. 
Today, the country is one of the world leaders, 
alongside the United States and the European Union, 
in the production and export of agricultural products. 
National imports, in turn, have been characterized by 
manufactured goods for final consumption in the domestic 
market, with a smaller portion destined to add value to 
exports. That pattern consolidates the insertion of Brazil 
at low levels in global value chains and, in the long term, 
reduces the possibilities of sustainable development.

On the other hand, the country has great potential 
to become a global power through the sustainable 
use of products with high added value based on the 
sociobioeconomy, associating economic growth and 
sustainable and inclusive development. The chances 
of that happening without a serious commitment to 
combating deforestation of its forests and other natural 
ecosystems are minimal.

It is important to note that the studies presented here 
do not include the economic losses generated by global 
and regional climate change and predatory economic 
activities, which may affect the trade balance. The 
pollution of water and the compromise of available 
water resources, both surface and underground, 
resulting from excessive collection for supplying central 
pivots and other irrigation systems can cause damage 
to Brazilian agribusiness. 

Furthermore, the maintenance of standing forests and 
the development of sociobioeconomy are not opposed 
to the expansion of agribusiness, which can be achieved 
with a more efficient use of arable land in Brazil. Studies 
show that such an expansion, without any additional 
deforestation, can meet the growing production demand 
by 204053. On the other hand, the current model 
of expansion of monocultures implies high rates of 
deforestation, which generate great losses for Brazilian 
sociobiodiversity, in addition to compromising ecosystem 
services essential for society and for agribusiness itself.  

Taking advantage of the national potential of 
sociobioeconomy, however, also requires State 
leadership through regulations, defense of rights and 
protagonism of traditional peoples and communities, 
more investments in infrastructure, science and 
technology, an industrial policy that contributes to 
increasing national competitiveness and the development 
of the institutional apparatus necessary to offer legal 
certainty to investors.



© Kleyton Kamogawa / Shutterstock

VALUE CHAIN AND MARKET STRUCTURE: THE 
OPPORTUNITY OF SOCIOBIOECONOMY
APRIL 2023

9

NOTES
1 Garrett, R. D.; Cammelli, F.; Ferreira, J.; Levy, S. A.; Valentim, J.; 
Vieira, I. (2021). Forests and Sustainable Development in the Brazilian 
Amazon: History, Trends, and Future Prospects. Annual Review of En-
vironment and Resources, 46 (1), 625-652. https://www.annualreviews.
org/doi/abs/10.1146/annurev-environ-012220-010228 

2 Nobre, C.; Sampaio, G.; Borma, L. S.; Castilla-Rubio, J. C.; Silva, 
J. S.; Cardoso, M. (2016). Land-use and climate change risks in the 
Amazon and the need of a novel sustainable development paradigma. 
PNAS, Proceedings of the National Academy of Sciences, 113 (39), 
10759-10768. https://www.pnas.org/doi/abs/10.1073/pnas.1605516113 

3 Lange, L.; Connor, K. O.; Arason, S.; Bundgård-Jørgense, U.; Canalis, 
A.; Carrez, D.; Gallagher, J.; Gøtke, N.; Huyghe, C.; Jarry, B.; Llorente, 
P.; Marinova, M.; Martins, L. O.; Mengal, P.; Paiano, P; Panoutsou, C.; 
Rodrigues, L.; Stengel, D. B.; van der Meer, Y.; Vieira, H. (2021). Deve-
loping a Sustainable and Circular Bio-Based Economy in EU: By Part-
nering Across Sectors, Upscaling and Using New Knowledge Faster, 
and For the Benefit of Climate, Environment & Biodiversity, and People 
& Business. Frontiers in Bioengineering and Biotechnology, 8, 619066. 
https://www.frontiersin.org/articles/10.3389/fbioe.2020.619066/full 

4 https://climainfo.org.br/2022/05/31/sociobioeconomia-para-conectar-
-as-amazonias-urbana-e-profunda/

5 Pereira, W.; Porcile, G.; Furtado, J. (2011). Competitividade inter-
nacional e tecnologia: uma análise da estrutura das exportações 
brasileiras. Economia e Sociedade, 20 (3), 501-531. Doi: 10.1590/
S0104-06182011000300003. https://www.scielo.br/j/ecos/a/z6dPkXKZ-
zyPzHtZLjYhjgRH/?lang=pt 

6 Aragão, A.; Contini, E. (2021). O agro no Brasil e no mundo: uma sín-
tese do período de 2000 a 2020. Disponível em: https://www.embrapa.
br/documents/10180/62618376/O+AGRO+NO+BRASIL+E+NO+MUN-
DO.pdf/41e20155-5cd9-f4ad-7119-945e147396cb. Acesso em 3 fev. 
2022.

7 https://www.conab.gov.br/ultimas-noticias/4774-conab-preve-novo-re-
corde-na-producao-de-graos-em-312-4-milhoes-de-toneladas-na-sa-
fra-2022-23.

8 Florence Pendrill, U. Martin Persson, Thomas Kastner & Richard 
Wood (2022). ‘Deforestation risk embodied in production and consump-
tion of agricultural and forestry commodities 2005-2018’. Chalmers Uni-
versity of Technology, Senckenberg Society for Nature Research & No-
rwegian University of Science and Technology (NTNU). DOI: 10.5281/
zenodo.5886600. https://zenodo.org/record/5886600#.Y3E9Q8vMK5c 

9 Moraes Bassi, C. De (2016) Água virtual e o complexo soja: contabili-
zando as exportações brasileiras e termos de recursos naturais, IPEA, 
26 pp. https://repositorio.ipea.gov.br/bitstream/11058/6267/1/td_2180.
pdf 

10 Søndergaard, N. (2018). Modern Monoculture and Periphery Pro-
cesses: a World Systems Analysis of the Brazilian soy expansion from 
2000-2012. Revista de Economia e Sociologia Rural, 56 (1), 69-90. 
https://doi.org/10.1590/1234-56781806-94790560105. 

11 United Nations Conference on Trade and Development – UNCTAD, 
2021. Commodities and Development Report 2021. Disponível em: 
https://unctad.org/webflyer/commodities-and-development-report-2021

12 Callegari, J.; Melo, T. M.; Carvalho, C. E. (2018). The peculiar inser-
tion of Brazil into global value chains. Review of Development Econo-

mics, 22 (3), 1321-1342. Doi: 10.1111/rode.12386 https://onlinelibrary.
wiley.com/doi/10.1111/rode.12386 

13 Araújo, C. G.; Diegues, A. C. (2022). Patterns of external insertion 
in global value chains: a comparative analysis between Brazil and 
China. Brazilian Journal of Political Economy, 42 (1), 172-191. Doi: 
10.1590/0101-31572022-3161. https://www.scielo.br/j/rep/a/xXkKq6zn-
RJVzMnZf9sMPGPP/?lang=en 

14 Nassif, A.; Castilho, M.R. (2020).  – Trade patterns in a globalised 
world: Brazil as a case of regressive specialisation.Cambridge Journal 
of Economics, 44 (3), 671-701. Doi: 10.1093/cje/bez069. https://acade-
mic.oup.com/cje/article-abstract/44/3/671/5733108?redirectedFrom=-
fulltext 

15 Pereira, A. J.; Dathein, R. (2021). Internacionalização e depen-
dência estrutural: empresas estrangeiras e a trajetória errante da 
economia brasileira. Economia e Sociedade, 30 (2), 371-391. Doi: 
10.1590/1982-3533.2021v30n2art04. https://www.scielo.br/j/ecos/a/
sK5hbSRGM83xd3HgXYkHx7s/ 

16 D’amato, D.; Bartkowski, B.; Droste, N. (2020), Reviewing the 
interface of bioeconomy and ecosystem service research. Ambio, 49, 
1878-1896. Doi: 10.1007/s13280-020-01374-0. https://link.springer.
com/article/10.1007/s13280-020-01374-0 

17 Kubiszewski, I.; Muthee, K.; Rasheed, A. R.; Costanza, R.; Suzuki, 
M.; Noel, S.; Schauer, M. (2022). The costs of increasing precision 
for ecosystem services valuation studies. Ecological Indicators, 
135, 108551. https://www.sciencedirect.com/science/article/pii/
S1470160X2200022X 

18 Strand, J., Soares-Filho, B., Costa, M.H. et al. (2018). Spatially 
explicit valuation of the Brazilian Amazon Forest’s Ecosystem Services. 
Nature Sustainability 1, 657-664. Doi: 10.1038/s41893-018-0175-0. 
https://www.nature.com/articles/s41893-018-0175-0 

19 Pereira, G. Bioeconomia e a Indústria Brasileira. Brasília: Confede-
ração Nacional da Indústria – CNI, 2020. https://www.portaldaindustria.
com.br/publicacoes/2020/8/bioeconomia-e-industria-brasileira/ 

20 Lei nº 13.123, de 20 de maio de 2015 https://www.planalto.gov.br/
ccivil_03/_Ato2015-2018/2015/Lei/L13123.htm 

21 Global Bioeconomy Summit, 2018. Innovation in the Global Bioe-
conomy for Sustainable and Inclusive Transformation and Wellbeing. 
Disponível em: https://www.biooekonomierat.de/media/pdf/archiv/inter-
national-gbs-2018-communique.pdf?m=1637836879&. Acesso em: 23 
fev. 2022.

22 von Braun, J. (2018). Bioeconomy – The global trend and its 
implications for sustainability and food security. Global Food Securi-
ty, 19, 81-83. https://www.sciencedirect.com/science/article/abs/pii/
S2211912418300865 

23 https://climainfo.org.br/2022/05/31/sociobioeconomia-para-conectar-
-as-amazonias-urbana-e-profunda/ 

24 Lange, L.; Connor, K. O.; Arason, S.; Bundgård-Jørgense, U.; 
Canalis, A.; Carrez, D.; Gallagher, J.; Gøtke, N.; Huyghe, C.; Jarry, 
B.; Llorente, P.; Marinova, M.; Martins, L. O.; Mengal, P.; Paiano, P; 
Panoutsou, C.; Rodrigues, L.; Stengel, D. B.; van der Meer, Y.; Vieira, 
H. (2021). Developing a Sustainable and Circular Bio-Based Eco-
nomy in EU: By Partnering Across Sectors, Upscaling and Using New 
Knowledge Faster, and For the Benefit of Climate, Environment & 
Biodiversity, and People & Business. Frontiers in Bioengineering and 
Biotechnology, 8, 619066. https://www.frontiersin.org/articles/10.3389/
fbioe.2020.619066/full 

https://www.annualreviews.org/doi/abs/10.1146/annurev-environ-012220-010228
https://www.annualreviews.org/doi/abs/10.1146/annurev-environ-012220-010228
https://www.pnas.org/doi/abs/10.1073/pnas.1605516113
https://www.frontiersin.org/articles/10.3389/fbioe.2020.619066/full
https://climainfo.org.br/2022/05/31/sociobioeconomia-para-conectar-as-amazonias-urbana-e-profunda/
https://climainfo.org.br/2022/05/31/sociobioeconomia-para-conectar-as-amazonias-urbana-e-profunda/
https://www.scielo.br/j/ecos/a/z6dPkXKZzyPzHtZLjYhjgRH/?lang=pt
https://www.scielo.br/j/ecos/a/z6dPkXKZzyPzHtZLjYhjgRH/?lang=pt
https://www.embrapa.br/documents/10180/62618376/O+AGRO+NO+BRASIL+E+NO+MUNDO.pdf/41e20155-5cd9-f4ad-7119-945e147396cb
https://www.embrapa.br/documents/10180/62618376/O+AGRO+NO+BRASIL+E+NO+MUNDO.pdf/41e20155-5cd9-f4ad-7119-945e147396cb
https://www.embrapa.br/documents/10180/62618376/O+AGRO+NO+BRASIL+E+NO+MUNDO.pdf/41e20155-5cd9-f4ad-7119-945e147396cb
https://www.conab.gov.br/ultimas-noticias/4774-conab-preve-novo-recorde-na-producao-de-graos-em-312-4-milhoes-de-toneladas-na-safra-2022-23
https://www.conab.gov.br/ultimas-noticias/4774-conab-preve-novo-recorde-na-producao-de-graos-em-312-4-milhoes-de-toneladas-na-safra-2022-23
https://www.conab.gov.br/ultimas-noticias/4774-conab-preve-novo-recorde-na-producao-de-graos-em-312-4-milhoes-de-toneladas-na-safra-2022-23
https://zenodo.org/record/5886600#.Y3E9Q8vMK5c
https://repositorio.ipea.gov.br/bitstream/11058/6267/1/td_2180.pdf
https://repositorio.ipea.gov.br/bitstream/11058/6267/1/td_2180.pdf
https://doi.org/10.1590/1234-56781806-94790560105
https://unctad.org/webflyer/commodities-and-development-report-2021
https://onlinelibrary.wiley.com/doi/10.1111/rode.12386
https://onlinelibrary.wiley.com/doi/10.1111/rode.12386
https://www.scielo.br/j/rep/a/xXkKq6znRJVzMnZf9sMPGPP/?lang=en
https://www.scielo.br/j/rep/a/xXkKq6znRJVzMnZf9sMPGPP/?lang=en
https://academic.oup.com/cje/article-abstract/44/3/671/5733108?redirectedFrom=fulltext
https://academic.oup.com/cje/article-abstract/44/3/671/5733108?redirectedFrom=fulltext
https://academic.oup.com/cje/article-abstract/44/3/671/5733108?redirectedFrom=fulltext
https://www.scielo.br/j/ecos/a/sK5hbSRGM83xd3HgXYkHx7s/
https://www.scielo.br/j/ecos/a/sK5hbSRGM83xd3HgXYkHx7s/
https://link.springer.com/article/10.1007/s13280-020-01374-0
https://link.springer.com/article/10.1007/s13280-020-01374-0
https://www.sciencedirect.com/science/article/pii/S1470160X2200022X
https://www.sciencedirect.com/science/article/pii/S1470160X2200022X
https://www.nature.com/articles/s41893-018-0175-0
https://www.portaldaindustria.com.br/publicacoes/2020/8/bioeconomia-e-industria-brasileira/
https://www.portaldaindustria.com.br/publicacoes/2020/8/bioeconomia-e-industria-brasileira/
https://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Lei/L13123.htm
https://www.planalto.gov.br/ccivil_03/_Ato2015-2018/2015/Lei/L13123.htm
https://www.biooekonomierat.de/media/pdf/archiv/international-gbs-2018-communique.pdf?m=1637836879&
https://www.biooekonomierat.de/media/pdf/archiv/international-gbs-2018-communique.pdf?m=1637836879&
https://www.sciencedirect.com/science/article/abs/pii/S2211912418300865
https://www.sciencedirect.com/science/article/abs/pii/S2211912418300865
https://climainfo.org.br/2022/05/31/sociobioeconomia-para-conectar-as-amazonias-urbana-e-profunda/
https://climainfo.org.br/2022/05/31/sociobioeconomia-para-conectar-as-amazonias-urbana-e-profunda/
https://www.frontiersin.org/articles/10.3389/fbioe.2020.619066/full
https://www.frontiersin.org/articles/10.3389/fbioe.2020.619066/full


© Kleyton Kamogawa / Shutterstock

VALUE CHAIN AND MARKET STRUCTURE: THE 
OPPORTUNITY OF SOCIOBIOECONOMY
APRIL 2023

10

25 Costanza, R.; Groot, R.; Braat, L.; Kubiszewski, I.; Fioramonti, L.; 
Sutton, P.; Farber, S.; Grasso, M. (2017). Twenty years of ecosystem 
services: How far have we come and how far do we still need to go? 
Ecosystem Services, 28 (A), 1-16. https://www.sciencedirect.com/scien-
ce/article/abs/pii/S2212041617304060 

26 Strand, J., Soares-Filho, B., Costa, M.H. et al. (2018). Spatially 
explicit valuation of the Brazilian Amazon Forest’s Ecosystem Services. 
Nature Sustainability 1, 657-664. Doi: 10.1038/s41893-018-0175-0. 
https://www.nature.com/articles/s41893-018-0175-0 

27 Strand, J., Soares-Filho, B., Costa, M.H. et al. (2018). Spatially 
explicit valuation of the Brazilian Amazon Forest’s Ecosystem Services. 
Nature Sustainability 1, 657-664. Doi: 10.1038/s41893-018-0175-0. 
https://www.nature.com/articles/s41893-018-0175-0 

28 Strand, J., Soares-Filho, B., Costa, M.H. et al. (2018). Spatially 
explicit valuation of the Brazilian Amazon Forest’s Ecosystem Services. 
Nature Sustainability 1, 657-664. Doi: 10.1038/s41893-018-0175-0. 
https://www.nature.com/articles/s41893-018-0175-0 

29 Strand, J., Soares-Filho, B., Costa, M.H. et al. (2018). Spatially 
explicit valuation of the Brazilian Amazon Forest’s Ecosystem Services. 
Nature Sustainability 1, 657-664. Doi: 10.1038/s41893-018-0175-0. 
https://www.nature.com/articles/s41893-018-0175-0 

30 https://ppa.org.br/bioeconomia-uma-chave-de-desenvolvimento-po-
tente-e-sustentavel-para-a-amazonia/#:~:text=J%C3%A1%20faz%20
algum%20tempo%20que%20cientistas%20e%20pesquisadores,ren-
de%20ao%20Brasil%20R%24%207%20trilh%C3%B5es%20por%20
ano

31 Strand, J., Soares-Filho, B., Costa, M.H. et al. (2018). Spatially 
explicit valuation of the Brazilian Amazon Forest’s Ecosystem Services. 
Nature Sustainability 1, 657-664. Doi: 10.1038/s41893-018-0175-0. 
https://www.nature.com/articles/s41893-018-0175-0 

32 Nobre, I.; Nobre, C. The Amazonia third way initiative: The role of 
technology to unveil the potential of a novel tropical biodiversity-based 
economy. In: Loures, L. (Ed.) Land Use - Assessing the Past, Envisio-
ning the Future. IntechOpen: Londres, 2019. https://www.intechopen.
com/chapters/63918 

33 Costa. F. A., Ciasca, B.S., Castro, E.C.C., Barreiros, R.M.M., Folhes, 
R.T., Bergamini, L.L., Solyno Sobrinho, S.A., Cruz, A., Costa, J. A., 
Simões, J., Almeida, J.S., Souza, H.M. Bioeconomia da sociobiodiver-
sidade no estado do Pará. Brasília: Sumário Executivo, DF: The Nature 
Conservancy (TNC Brasil), Banco Interamericano de Desenvolvimento 
(BID), Natura, 2021. https://www.tnc.org.br/conecte-se/comunicacao/
noticias/estudo-de-bioeconomia/ 

34 Peña-Lévano, L.; Adams, C.; Burney, S. (2021). Latin America’s 
Superfood Economy: Producing and Marketing Açaí, Chia Seeds, and 
Maca Root. Choices: The Magazine of Food, Farm, and Resource, 35 
(4). https://www.jstor.org/stable/27098577 

35 Instituto Brasileiro de Geografa e Estatística, 2021. Produção da 
Extração Vegetal e da Silvicultura – PEVS 2020. Disponível em: https://
biblioteca.ibge.gov.br/visualizacao/periodicos/74/pevs_2020_v35_infor-
mativo.pdf. Acesso em 23 fev. 2022.  

36 Lopes, E.; Soares-Filho, B.; Souza, F.; Rajão, R.; Merry, F.; Ribei-
ro, S. C. (2019). Mapping the socio-ecology of Non-Timber Forest 
Products (NTFP) extraction in the Brazilian Amazon: The case of açaí 
(Euterpe precatoria Mart) in Acre. Landscape and Urban Planning, 
188, 110-117. https://www.sciencedirect.com/science/article/abs/pii/
S0169204618309368 

37 Brondizio, E. S. The Global Açai: A Chronicle of Possibilities and 
Predicaments of an Amazonian Superfood. In: Wilk, R.; McDonnell, E. 
(Eds.) Critical Approaches to Superfoods. Bloomsbury Publishing: Lon-
dres, 2020. https://scholarworks.iu.edu/dspace/handle/2022/26954 

38 Costa. F. A., Ciasca, B.S., Castro, E.C.C., Barreiros, R.M.M., Folhes, 
R.T., Bergamini, L.L., Solyno Sobrinho, S.A., Cruz, A., Costa, J. A., 
Simões, J., Almeida, J.S., Souza, H.M. Bioeconomia da sociobiodiver-
sidade no estado do Pará. Brasília: Sumário Executivo, DF: The Nature 
Conservancy (TNC Brasil), Banco Interamericano de Desenvolvimento 
(BID), Natura, 2021. https://www.tnc.org.br/conecte-se/comunicacao/
noticias/estudo-de-bioeconomia/

39 Nobre, C.; Sampaio, G.; Borma, L. S.; Castilla-Rubio, J. C.; Silva, J. 
S.; Cardoso, M. (2016). Land-use and climate change risks in the Ama-
zon and the need of a novel sustainable development paradigm. PNAS, 
Proceedings of the National Academy of Sciences, 113 (39), 10759-
10768. https://www.pnas.org/doi/10.1073/pnas.1605516113 

40 Abramovay, R.; Ferreira, J.; Costa, F. A. et al. (2021). The new 
bioeconomy in the Amazon: Opportunities and challenges for a healthy 
standing forest and flowing rivers. In: Nobre, C.; Encalada, A.; Ander-
son, E.; Roca Alcazar, F. H.; Bustamante, M. et al. (eds.). Science Pa-
nel for the Amazon (2021). Amazon Assessment Report 2021. United 
Nations Sustainable Development Solutions Network: New York. https://
www.theamazonwewant.org/amazon-assessment-report-2021/ 

41 International Advisory Council on Global Bioeconomy (2020). https://
gbs2020.net/wp-content/uploads/2021/04/GBS-2020_Global-Bioeco-
nomy-Policy-Report_IV_web-2.pdf

42 Amazônia 4.0. http://www.iea.usp.br/pesquisa/grupos-pesquisa/ama-
zonia-em-transformacao-historia-e-perspectivas/amazonia-4.0

43 Ministério do Meio Ambiente, Secretaria de Extrativismo e Desenvol-
vimento Rural Sustentável (2017). Plano Nacional de Fortalecimento 
das Comunidades Extrativistas e Ribeirinhas-PLANAFE: 2017-2019 
http://agroecologia.gov.br/publicacoes/plano-nacional-de-fortalecimen-
to-das-comunidades-extrativistas-e-ribeirinhas%E2%80%93planafe 

44 Brondizio, E. S. The Global Açai: A Chronicle of Possibilities and 
Predicaments of an Amazonian Superfood. In: Wilk, R.; McDonnell, E. 
(Eds.) Critical Approaches to Superfoods. Bloomsbury Publishing: Lon-
dres, 2020. https://scholarworks.iu.edu/dspace/handle/2022/26954 

45 Antunes, A.; Simmons, C. S.; Veiga, J. P. (2021). Non-Timber Forest 
Products and the Cosmetic Industry: An Econometric Assessment of 
Contributions to Income in the Brazilian Amazon. Land, 10 (6), 588. 
https://www.mdpi.com/2073-445X/10/6/588 

46 WWF Brasil (2021). Potencial Produtivo De Comunidades Remotas 
na Amazônia A Partir Do Acesso À Energia Elétrica Brasil. https://
wwfbrnew.awsassets.panda.org/downloads/estudo_abordagemterrito-
rial_final_v2.pdf 

47 Nobre, I.; Nobre, C. The Amazonia third way initiative: The role of 
technology to unveil the potential of a novel tropical biodiversity-based 
economy. In: Loures, L. (Ed.) Land Use - Assessing the Past, Envisio-
ning the Future. IntechOpen: Londres, 2019. https://www.intechopen.
com/chapters/63918 

48 Brandão, D. O.; Barata, L. E. S.; Nobre, I.; Nobre, C. A. (2021). 
The effects of Amazon deforestation on non-timber forest products. 
Regional Environmental Change, 21, 122. https://link.springer.com/
article/10.1007/s10113-021-01836-5 

49 https://www.origensbrasil.org.br/

https://www.sciencedirect.com/science/article/abs/pii/S2212041617304060
https://www.sciencedirect.com/science/article/abs/pii/S2212041617304060
https://www.nature.com/articles/s41893-018-0175-0
https://www.nature.com/articles/s41893-018-0175-0
https://www.nature.com/articles/s41893-018-0175-0
https://www.nature.com/articles/s41893-018-0175-0
https://ppa.org.br/bioeconomia-uma-chave-de-desenvolvimento-potente-e-sustentavel-para-a-amazonia/#:~:text=J%C3%A1%20faz%20algum%20tempo%20que%20cientistas%20e%20pesquisadores,rende%20ao%20Brasil%20R%24%207%20trilh%C3%B5es%20por%20ano
https://ppa.org.br/bioeconomia-uma-chave-de-desenvolvimento-potente-e-sustentavel-para-a-amazonia/#:~:text=J%C3%A1%20faz%20algum%20tempo%20que%20cientistas%20e%20pesquisadores,rende%20ao%20Brasil%20R%24%207%20trilh%C3%B5es%20por%20ano
https://ppa.org.br/bioeconomia-uma-chave-de-desenvolvimento-potente-e-sustentavel-para-a-amazonia/#:~:text=J%C3%A1%20faz%20algum%20tempo%20que%20cientistas%20e%20pesquisadores,rende%20ao%20Brasil%20R%24%207%20trilh%C3%B5es%20por%20ano
https://ppa.org.br/bioeconomia-uma-chave-de-desenvolvimento-potente-e-sustentavel-para-a-amazonia/#:~:text=J%C3%A1%20faz%20algum%20tempo%20que%20cientistas%20e%20pesquisadores,rende%20ao%20Brasil%20R%24%207%20trilh%C3%B5es%20por%20ano
https://ppa.org.br/bioeconomia-uma-chave-de-desenvolvimento-potente-e-sustentavel-para-a-amazonia/#:~:text=J%C3%A1%20faz%20algum%20tempo%20que%20cientistas%20e%20pesquisadores,rende%20ao%20Brasil%20R%24%207%20trilh%C3%B5es%20por%20ano
https://www.nature.com/articles/s41893-018-0175-0
https://www.intechopen.com/chapters/63918
https://www.intechopen.com/chapters/63918
https://www.tnc.org.br/conecte-se/comunicacao/noticias/estudo-de-bioeconomia/
https://www.tnc.org.br/conecte-se/comunicacao/noticias/estudo-de-bioeconomia/
https://www.jstor.org/stable/27098577
https://biblioteca.ibge.gov.br/visualizacao/periodicos/74/pevs_2020_v35_informativo.pdf
https://biblioteca.ibge.gov.br/visualizacao/periodicos/74/pevs_2020_v35_informativo.pdf
https://biblioteca.ibge.gov.br/visualizacao/periodicos/74/pevs_2020_v35_informativo.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0169204618309368
https://www.sciencedirect.com/science/article/abs/pii/S0169204618309368
https://scholarworks.iu.edu/dspace/handle/2022/26954
https://www.tnc.org.br/conecte-se/comunicacao/noticias/estudo-de-bioeconomia/
https://www.tnc.org.br/conecte-se/comunicacao/noticias/estudo-de-bioeconomia/
https://www.pnas.org/doi/10.1073/pnas.1605516113
https://www.theamazonwewant.org/amazon-assessment-report-2021/
https://www.theamazonwewant.org/amazon-assessment-report-2021/
https://gbs2020.net/wp-content/uploads/2021/04/GBS-2020_Global-Bioeconomy-Policy-Report_IV_web-2.pdf
https://gbs2020.net/wp-content/uploads/2021/04/GBS-2020_Global-Bioeconomy-Policy-Report_IV_web-2.pdf
https://gbs2020.net/wp-content/uploads/2021/04/GBS-2020_Global-Bioeconomy-Policy-Report_IV_web-2.pdf
http://www.iea.usp.br/pesquisa/grupos-pesquisa/amazonia-em-transformacao-historia-e-perspectivas/amazonia-4.0
http://www.iea.usp.br/pesquisa/grupos-pesquisa/amazonia-em-transformacao-historia-e-perspectivas/amazonia-4.0
http://agroecologia.gov.br/publicacoes/plano-nacional-de-fortalecimento-das-comunidades-extrativistas-e-ribeirinhas%E2%80%93planafe
http://agroecologia.gov.br/publicacoes/plano-nacional-de-fortalecimento-das-comunidades-extrativistas-e-ribeirinhas%E2%80%93planafe
https://scholarworks.iu.edu/dspace/handle/2022/26954
https://www.mdpi.com/2073-445X/10/6/588
https://wwfbrnew.awsassets.panda.org/downloads/estudo_abordagemterritorial_final_v2.pdf
https://wwfbrnew.awsassets.panda.org/downloads/estudo_abordagemterritorial_final_v2.pdf
https://wwfbrnew.awsassets.panda.org/downloads/estudo_abordagemterritorial_final_v2.pdf
https://www.intechopen.com/chapters/63918
https://www.intechopen.com/chapters/63918
https://link.springer.com/article/10.1007/s10113-021-01836-5
https://link.springer.com/article/10.1007/s10113-021-01836-5
https://www.origensbrasil.org.br/


© Kleyton Kamogawa / Shutterstock

VALUE CHAIN AND MARKET STRUCTURE: THE 
OPPORTUNITY OF SOCIOBIOECONOMY
APRIL 2023

11

TECHNICAL NOTE

Produced by 
WWF-Brazil

Edition 
Núcleo de Conteúdos Ambientais – NUCA  
(Maura Campanili)

Research 
Universidade Federal de Viçosa – UFV  
Prof. Marcos Heil Costa 
Prof. Dênis Antônio da Cunha

Technical supervision, Review and Adaptation 
Mariana Napolitano Ferreira, Daniel E. Silva, Helga 
Correa e Kolbe W. S. Santos – WWF-Brasil

Communication team 
Daniely Lima e Marcelle Souza – WWF-Brasil

Design 
Regiane Stella Guzzon – WWF-Brasil

50 Relatório Anual Origens Brasil 2021: https://origensbrasil.org.br/media/relatorio-a-
nual-2021.pdf

51 WWF Brasil (2021). Catálogo de produtos da sociobiodiversidade do Cerrado. 
https://wwfbr.awsassets.panda.org/downloads/catalogo_produtosdasociobiodiversi-
dadecerrado_final.pdf 

52 Vilela Junqueira, N. T., Pereira Junqueira, K., Pereira, A. V., Botelho Carvalho 
Pereira, E., Fideles Braga, M., Schwartzhaupt Conceição, L.D.H.C, Gelape Faleiro, 
F. (2012). Frutíferas nativas do Cerrado: o extrativismo e a busca da domesticação. 
XXII Congresso Brasileiro de Fruticultura, Bento Gonçalves. https://ainfo.cnptia.
embrapa.br/digital/bitstream/item/72124/1/CD416Nilton-junqueira.pdf 

53 Strassburg, B.; Latawiec, A.; Barioni, L.; Nobre, C.; Silva, V.; Valentim, J.; Vianna, 
M.; Assad, E. (2014). When enough should be enough: Improving the use of current 
agricultural lands could meet production demands and spare natural habitats in 
Brazil. https://www.sciencedirect.com/science/article/pii/S0959378014001046?via%-
3Dihub 

​CLS 114 Bloco D, Asa Sul, CEP 70.377-540​, Brasília – DF. 
T: +55 61 3686 0632

® “WWF” is a WWF Registered Trademark. © 1986 Panda 
symbol WWF – World Wide Fund for Nature (Formerly World 
Wildlife Fund). All rights reserved.

https://origensbrasil.org.br/media/relatorio-anual-2021.pdf
https://origensbrasil.org.br/media/relatorio-anual-2021.pdf
https://wwfbr.awsassets.panda.org/downloads/catalogo_produtosdasociobiodiversidadecerrado_final.pdf
https://wwfbr.awsassets.panda.org/downloads/catalogo_produtosdasociobiodiversidadecerrado_final.pdf
https://ainfo.cnptia.embrapa.br/digital/bitstream/item/72124/1/CD416Nilton-junqueira.pdf
https://ainfo.cnptia.embrapa.br/digital/bitstream/item/72124/1/CD416Nilton-junqueira.pdf
https://www.sciencedirect.com/science/article/pii/S0959378014001046?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0959378014001046?via%3Dihub

