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2
Global Inequalities and Extractive

Knowledge Production in the Bioeconomy

Maria Backhouse

2.1 Introduction

National and supra-national bioeconomy strategies are primarily geared
towards research promotion and funding. The common goal is to create
a new, knowledge-based growth market that will mitigate the ecological
crises, such as climate change, through technological means (Back-
house et al. 2017). Technological innovation, in this perspective, is the
engine of the aspired transition from a fossil-based society to one based
on biomass. Depending on the respective supra-national or national
context, different technological domains take centre stage in strategy
papers—from biotechnologies to the efficient cascading use of renew-
able biomass (ibid.; Kleinschmit et al. 2014). All bioeconomy strategies
essentially rest on the belief that economic growth can be decoupled from
excessive resource depletion through the production of knowledge and
(bio-)technological innovation.
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This technology optimism, however, is problematic, as it fails to recog-
nise that knowledge and technologies are by no means ahistorical, neutral
or objective, but instead are socio-historically and locally embedded
(Haraway 1988). Moreover, the scientific descriptions of the ecolog-
ical crisis and the political and technology-based strategies to solve it
are permeated by global relations of power and social inequalities that
have evolved alongside the emergence of colonialism and capitalism.
In this chapter, I seek to demonstrate that existing bioeconomy strate-
gies reproduce the global social inequalities inherent in the production
of knowledge. Proceeding from approaches inspired by world systems
theory (WST) as well as post- and decolonial studies, I conceive of
the global inequality in knowledge production not only as an expres-
sion of the unequal production of and access to technological research
and development (R&D) on a global scale; rather, I seek to carve out
the problematic notion of knowledge itself, as knowledge is inextricably
linked to socio-ecological relations of power and inequalities. When I use
the term “extractive knowledge” in this context, I am referring to R&D
undertaken on behalf of agro-industrial resource extraction in (semi-)
peripheral countries that is for the most part intended for export. As
I explain below, this form of knowledge production has been part and
parcel of socio-ecological inequality since colonial times.1

In the following, I begin by reconstructing the critical debate around
the bioeconomy in the social sciences and demonstrate that the research
standpoint proceeding from global inequality has so far been under-
represented in critiques of this new form of ecological modernisation.
In Sect. 2.2, I outline my research perspective on global inequalities
in knowledge production. Subsequently, I use the policy strategies put
forward by the OECD, EU, Germany and Brazil to illustrate how the
relations of inequality emanating from these papers are perpetuated.
In Sect. 2.4, I draw on the case of Brazil to flesh out the socio-
ecological implications that arise from the strengthening of extractive
knowledge production and the simultaneous marginalisation of alterna-
tive knowledge and technologies. Although Brazil has yet to formulate

1By using the term ‘socio-ecological’, I emphasise the dialectical connection between nature and
society. On this, see Görg (2004) and the Introduction to this volume.
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a bioeconomy strategy, it is considered an important player in interna-
tional bioeconomy forums. The country is one of the largest producers
worldwide not only of biomass, but also of knowledge about genetically
modified crops, the intensification of agro-industrial agriculture and the
use of soybean and sugarcane for bioenergy. To conclude, I discuss the
implications for the debate on a reorientation of the bioeconomy and the
need for further research.

2.2 Bioeconomy and the Critique of This
New Form of Ecological Modernisation

The bioeconomy is part of the green economy2 and rests on the notion of
ecological modernisation (Kleinschmit et al. 2014, p. 403). Proponents
of ecological modernisation believe that economic growth can be decou-
pled from climate change or the overexploitation of natural resources.
The preconditions for such a decoupling include, firstly, market-based
ecological policies that set the right incentives for the private sector and
consumers. A second central requirement is the funding of technolog-
ical innovation aimed at facilitating a more efficient and environmentally
friendly use of resources (Bemmann et al. 2014, p. 12; Mol et al. 2014).
This notion of innovation is based on a specific understanding of knowl-
edge and development. “Knowledge” does not refer to knowledge per
se, but rather to that which is produced primarily by researchers in the
natural sciences and eventually translated into innovations as part of a
seemingly linear path of development. In the prevailing bioeconomic
concept, innovation denotes the successful commercialisation of knowl-
edge in the form of new products and services (Birch 2017, pp. 3–4).
Given this technology-oriented development optimism, policymakers see
no contradiction in the fact that current bioeconomy strategies also stip-
ulate funding for R&D in conventional agriculture, even though it is

2The green economy was adopted as the guiding principle at the 2nd UN Summit on Sustain-
able Development Rio +20 in Rio de Janeiro in 2012. The fields of action go beyond
the bioeconomy to include all technologies and political frameworks that contribute to the
conservation of resources, sustainable consumption and mobility systems.
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responsible for up to 30% of climate-damaging emissions (IPCC—Inter-
governmental Panel on Climate Change 2019). Their aim is to render
the agricultural regime more environmentally friendly and to make it
climate neutral through the use of technologies aimed at increasing effi-
ciency. At the same time, new sustainable fields of accumulation are to
emerge as a result of the valorisation of technological innovation (partic-
ularly via patents) (Birch et al. 2010). Instead of recognising the “limits
to growth”, the aim is the “growth of the limits” (Escobar 1996, p. 330).

Countless articles criticise this orientation of the bioeconomy. At
the heart of this critique is the technology optimism inherent to
bioeconomy strategies, which result in government research funding
benefiting primarily mainstream areas of (bio-)technology and agri-
cultural research. One major problem is that the EU’s policymakers
reduce the ecological crisis to technological inefficiency (Birch et al.
2010). However, instead of eliminating socio-ecological problems, the
numerous technological innovations that have been implemented over
the past few decades with the aim of increasing the efficiency of agro-
industrial and monocultural production in the agricultural sector have
partly aggravated them (TNI and Hands on the Land 2015). Today, the
globalised agro-industrial sector has negative impacts on working condi-
tions as well as land access and land use for smallholders in production
regions worldwide.3 The growing demand for biomass in the context
of bioeconomic policy (Bringezu et al. 2020; see also Lühmann in this
volume) threatens to further entrench these social relations and exac-
erbate the ecological crisis, such as through the excessive consumption
of freshwater and the emission of climate-damaging gases as a result
of land use conversion or the growing use of fertilisers and agro-toxins
(Fatheuer 2019; Moreno 2017). Adding to this is the increasing competi-
tion over the actual use of biomass either for food, energy or biochemical
processing (ibid.).

Many critics, therefore, consider genuine socio-ecological and just
solutions to be inconceivable within the dominant agricultural regime.
They instead point to agroecology as an alternative approach to agricul-
tural knowledge production (TNI and Hands on the Land 2015), which,

3See the articles by Lorenzen, Puder, Sinaga as well as Toledo-López in this volume.
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if at all, has only ever been discussed on the margins or promoted in
the context of bioeconomy strategies (Bugge et al. 2016; Diedrich et al.
2011; Levidow et al. 2012; Schmid et al. 2012). The public debates
demanded by many critics about orienting research funding towards a
socio-ecologically just bioeconomy, however, have yet to materialise (see
Lehmann in this volume).

I broaden this critical perspective by including a global perspective on
unequal knowledge production. After all, most studies on bioeconomic
technology and knowledge production are regionally focused on Europe
and North America.

2.3 Critical Perspectives on Unequal Global
Knowledge Production

In order to develop a research perspective that proceeds from unequal
global knowledge production, I propose a stronger focus on the notion
of development that is inherent in the modernisation narrative, and
which has been criticised by approaches rooted in WST and post- and
decolonial theory. After all, ecological modernisation amounts to the
continuation of the classical doctrine of modernisation (Bemmann et al.
2014), according to which, Western Europe and North America repre-
sent the role models of all societies throughout the world. From this
perspective, the European notions of rationalism, science and techno-
logical progress are considered “the jewels in the crown of modernity”
(Harding 2011, p. 2). Negative socio-ecological impacts of technolog-
ical developments are said to have emerged as a result of the improper
and inefficient application of technologies (ibid., p. 5). The Eurocen-
tric understanding of science is based on the dichotomous dissociation
from the “rest of the world” that is commonly denigrated as tradi-
tional (vs. modern), underdeveloped (vs. developed) and irrational (vs.
rational) (Hall 1992). By divorcing science and technologies from their
socio-historical embeddedness and universalising them, the modernisa-
tion narrative not only conceals the producedness of knowledge, but
also renders the global relations of power and social inequalities, which
permeate this knowledge, invisible and naturalises them (Harding 2011).
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In the eyes of the proponents of ecological modernisation, it is therefore
no contradiction that the old capitalist centres regard themselves as the
trailblazers of environmental and climate protection.

Some important points of departure for my research are
provided by studies from the WST research field. This analytical
perspective (Wallerstein 2007) emphasises the significance of colonialism
for the emergence of capitalism and focuses on the global inequalities
that developed as a result. The unit of investigation encompasses the
entire world system in which nation states are integrated according to
a particular division of labour and global hierarchy as a consequence of
colonialism. As centres, peripheries and semi-peripheries, they assume
distinct positions within the relations of exchange in the world market.
This historical perspective helps explain the relatively stable global
hierarchies among nation states as well as the changes in their respective
positions (e.g. China).

One important extension of WST is the research into unequal ecolog-
ical exchange, which sheds light on how the global division of labour
has been linked to the unequal extraction of resources and the distri-
bution of environmental risks ever since colonial times (Bunker 1984;
Gellert 2019).4 Consequently, the major economic growth in the capi-
talist centres to this day would be inconceivable without the resource
influx from the (semi-)periphery; at the same time, the (semi-)periphery
acts as a sink for the outsourcing of environmentally harmful produc-
tion (Lipke 2011, p. 351). These global socio-ecological inequalities
are linked to asymmetrical political power: the proposed solutions for
dealing with the ecological crisis continue to be dominated by the ideas
of North American and Western European institutions (ibid.).
These power asymmetries are also interlinked with unequal scien-

tific and technological knowledge production on a global scale. Another
extension of WST are studies on the unequal global production of
knowledge, science and technology as generated and dominated by the
Western centres since colonial times (Demeter 2019). Although the main
centres of scientific and technological knowledge production shifted
from Western Europe to North America over the course of the twentieth

4On this, see Lühmann in this volume.
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century, while East Asia became a more central region, the Latin Amer-
ican, Asian and African world regions have remained (semi-)peripheral
(Schott 1998). This unequal global knowledge production is reproduced
and, in part, even exacerbated, by the present-day political economy
of science and academia (Demeter 2019). Empirical studies on global
relations between centre, semi-periphery and periphery from the global
natural sciences (Schott 1998), social sciences (Demeter 2019) and agri-
cultural sciences (Delvenne and Kreimer 2017) consistently show the
same tendency, albeit to varying degrees: despite the growing importance
of China and other emerging countries in certain specialist fields (e.g.
nanotechnology in China, biotechnologies in South Korea, or genetically
modified crops in Brazil), the most influential journals as well as most
publications and patents continue to come from the United States and
Western Europe. Likewise, transnational research networks also repro-
duce these global inequalities in knowledge production, as a study of the
EU research funding programme HORIZON suggests (Delvenne and
Kreimer 2017, p. 394). According to the study’s findings, these transna-
tional research networks are for the most part headed by researchers and
research institutions from the Western European and North American
centres, whereas researchers from the (semi-)peripheries act as assis-
tants and their share in theory formation only amounts to about 10%
(ibid.). That said, global inequalities in knowledge production are not
only perpetuated between countries, but also within countries. After
all, whether they are in the centres or the peripheries, the only indi-
viduals who can successfully participate in “global” (or, more precisely,
Anglo-American) science and academia are those who have gained
the required professional experience abroad, the language skills they
need, and whose class background provides them access to international
networks (Demeter 2019).
The analytical perspectives on the unequal global production of

knowledge as adopted by WST are conducive to comprehending the
political economy of today’s academic-scientific framework and the
related global inequalities in knowledge production between and within
countries. In the corresponding approaches, however, technological
knowledge production itself does not take centre stage, as would be the
case in research from a post- or decolonial perspective (Harding 2011;
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Graddy-Lovelace 2016). In these perspectives, agro-industrial knowledge
production, in the form that appeared at the latest with the emergence of
the Green Revolution during the 1970s, is a modernisation project that
started in the US and has come to dominate worldwide agriculture due
to the work of international development organisations, and that is inex-
tricably linked to continuing colonial power asymmetries and hierarchies
(Harding 2011). Proceeding from approaches that focus on unequal
ecological exchange, I thus propose referring to “extractive knowledge”
in this context. I view extractive knowledge as agro-technological knowl-
edge that allows for and reproduces unequal resource extractivism5 as
is manifest in globalised agriculture, in addition to all of the negative
socio-ecological impacts and inequalities that are associated with it in
production regions. This extractive knowledge, as a component of the
agro-industrial sector, lies at the heart of the criticism of the orientation
of research funding for bioeconomy strategies (see above). Despite the
ascertained global social inequalities and power asymmetries, I concep-
tualise extractive knowledge not as monolithic, but as socially produced,
historically situated and generally contested. After all, agro-industrial
technologies are being challenged by agroecologists, social movements
and NGOs worldwide.

Against this backdrop, I explore the following questions in a global
context: Which and whose knowledge is to be funded in the context of
the bioeconomy? Are global inequalities in extractive knowledge produc-
tion challenged or reproduced? I answer these questions in two steps:
first, I examine the bioeconomy strategy papers put forward by the EU,
Germany, the OECD and Brazil. In a second step, I focus on Brazil’s
research funding in the agricultural sector, using the example of soybean.

5The term extractivism originally only referred to mining, but is now also used in the context
of agriculture. For more details, see Tittor in this volume.
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2.4 The Continued Global Division
of Labour in Knowledge Production

An analysis of the bioeconomy strategy papers put forward by the
OECD, the EU and Germany illustrate that they reproduce the inequal-
ities in global knowledge production outlined above. This is evidenced
by the fact that the new narrative of the bioeconomy as a green, market-
based vision of the future was originally conceptualised by the OECD
and is being substantively shaped and globally disseminated above all by
the capitalist centres—especially the EU (Backhouse et al. 2017). As a
result, the global policy for mitigating the ecological crisis—including
with regard to the bioeconomy—is once again being defined by the
capitalist centres.

In addition, these visions of a bioeconomy reproduce the global divi-
sion of labour in technological knowledge production. The OECD and
the EU locate the technology centres of this knowledge-based bioe-
conomy primarily in North America and Western Europe (OECD 2009;
European Commission 2012, 2018). Similar to the EU as a whole (Euro-
pean Commission 2018, p. 4), Germany also emphasises its “global
responsibility” (BMBF and BMEL6 2020, p. 4) as well as the need
to initiate global research collaborations in order to generate synergies
through an exchange of knowledge (ibid., pp. 33–34). This notion rests
on the conviction that “each country and region can make an individual
contribution to the global bioeconomy through its own mix of raw mate-
rials, technologies, knowledge and ideas” (ibid., p. 34). However, both
papers are dominated by a competition-oriented perspective: it is all
about maintaining and enhancing “its global leadership” in the devel-
opment and marketisation of (bio-)technologies (European Commission
2018, p. 6; BMBF and BMEL 2020, p. 4). Correspondingly, the spec-
ified objectives do not foresee (semi-)peripheral countries rising above
their role as raw material suppliers within the global division of labour.
However, the OECD paper does consider changes in unequal globalised

6Federal Ministry of Education and Research (BMBF) and Federal Ministry of Food and
Agriculture (BMEL).
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knowledge production to be feasible and even describes them as a desir-
able outcome (OECD 2009, p. 198). Countries such as India, Brazil and
especially China are viewed as having research capacities that are or could
become relevant for the bioeconomy (ibid.). And yet, these papers do not
address the unequal global distribution of the “high technological fields”
(Delvenne and Kreimer 2017, p. 391) in the centres, and less complex
technology domains in the (semi-)peripheries.
This modernisation narrative is being adopted by powerful players in

industry, agriculture and politics in Brazil. According to the Brazilian
Ministry of Science, Technology and Communications (MCTIC), the
objective is to secure Brazil’s leading role in the global competition for
new technologies and markets by promoting and funding a higher degree
of professional qualification and the expansion of its own biotechno-
logical research in the fields of medicine, biotechnological industries
and agriculture via government funding and public-private partnerships
(MCTIC 2016). In this sense, a sub-chapter of the Brazilian research
strategy demonstrates that Brazil’s approach to the bioeconomy is similar
to the approach put forward by the OECD in its 2009 strategy paper
(see OECD 2009), namely in relation to the generation of biotechno-
logical knowledge (MCTIC 2016, p. 96). In the global competition over
pioneering biotechnology in the knowledge-based bioeconomy, Brazil
believes its “comparative advantage” vis-à-vis other countries is the great
wealth of biodiversity found in Brazil and the leading role the country
plays in agribusiness7 and biofuels (ibid., p. 96, own translation). A
similar argument is put forward by the Brazilian National Confedera-
tion of Industry (CNI), which advocates a national bioeconomy strategy
for Brazil and sets out the corresponding objectives and fields of action in
its own papers (CNI 2014; Harvard Business Review 2013). In this case,
sustainability and the reduction of CO2 emissions in agriculture are to
be achieved through biotechnological innovation (e.g. genetic modified
organisms, synthetic biology) in the fields of bioenergy (sugarcane- and
corn-based ethanol; soy-based biodiesel) and agriculture (e.g. new plant
varieties such as eucalyptus, soy and corn) (Harvard Business Review
2013, pp. 19–20). The development goal—apart from exporting raw

7On the adoption of the US concept of agribusiness in Brazil, see Pompeia (2020).
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materials—is the manufacture of high-quality and innovative products
for the international market (ibid.).
The extent to which Brazil will actually manage to overcome global

unequal knowledge production remains to be seen. Even if the research
strategy of the former centre-left government of Dilma Rousseff is
officially continued (MCTIC 2016; Mourão 2020), research policy
has changed profoundly since radical right-wing President Jair Messias
Bolsonaro took office in 2019. Universities and research centres in Brazil
have suffered massive funding cuts.8 As I demonstrate in the following
section, the Brazilian adoption of the bioeconomy fosters a type of
knowledge production that has been driving resource extraction since
the Green Revolution of the 1970s—regardless of whether the respective
(bio-)technologies have been imported or homegrown.

2.5 Extractive Knowledge Production
in Brazil

As semi-peripheral country,9 Brazil is by no means a mere recipient of
agricultural technology from the North American and Western Euro-
pean knowledge centres. Brazil has ranked as the country with the largest
agricultural research sector in Latin America since the year 2000 both in
terms of research funding and the number of researchers with a PhD in
this field (ASTI10 2016; IAASTD11 2009). According to a World Bank
study from 2014, the Brazilian government invested about 1% of its
GDP in agricultural research (by comparison: the US invested 1.4% of
its GDP in the same year; see Correa and Schmidt 2014). A substantial
share of these funds went to the Brazilian Agricultural Research Corpo-
ration (EMBRAPA) (ibid.), on which I focus in the following section.

8Public funding for science and technology was reduced from 6.37 billion reais in 2019 to
2.91 reais in 2020. See, http://www.portaltransparencia.gov.br/funcoes/19-ciencia-e-tecnologia?
ano=2018. Accessed 20 Aug 2020.
9On the definition of semi-peripheral countries, see Delvenne and Kreimer (2017, p. 391).
10ASTI—Agricultural Science and Technology Indicators.
11IAASTD—International Assessment of Agricultural Knowledge, Science and Technology for
Development.

http://www.portaltransparencia.gov.br/funcoes/19-ciencia-e-tecnologia%3fano%3d2018
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Although EMBRAPA has recently suffered a loss to its erstwhile influ-
ence,12 since its inception during the military dictatorship in the 1970s,
the institute has significantly contributed to orientating the Brazilian
agricultural sector towards the US model (Mengel 2015). As I would
like to briefly outline using the example of soybean, this research orien-
tation is an expression of extractive knowledge production that results in
the use of new technological means to reproduce the unequal ecological
exchange between the regions in Brazil that cultivate soybean and the
recipient regions in Europe and China, and the Brazilian centres.

Alongside market liberalisation and expired patents, which reduced
the price of agro-industrial inputs (herbicides, pesticides, fertilisers,
machinery, etc.), as of the 1990s, it was the EMBRAPA’s development
departments that significantly contributed to the proliferation of soybean
production in the savannah of Cerrado and the Amazon region, areas
previously deemed inadequate for farming due to poor soil quality or
climatic conditions. In order to do so, they promoted the use of geneti-
cally modified crops, improved farming methods such as no-till farming,
and agrochemicals (Correa and Schmidt 2014).
Today, soy farming covers vast areas: the US Department of Agricul-

ture (USDA) estimates that the soybean harvest in 2020/2021, which
encompasses 38.5 million hectares (ha) of land (for comparison: the
total area of Germany is 35.7 million ha), will yield 129 million metric
tons (t) (USDA 2020). Brazil is thus not only the biggest producer of
soybean in the world, but also the second-largest producer of “biotech
crops”, which includes genetically modified soybean, corn and cotton
(ibid.). Some 96% of soybean produced in Brazil is genetically modi-
fied. In 2019 alone, applications for the commercial cultivation of 107
genetically modified crops were submitted in Brazil, 19 of which were
varieties of soybean (ibid.). Exports of soybean are forecast at 79 million
t for 2020/2021. China is the largest importer of Brazilian soybean (up
to 75% of the Brazilian crop), followed by Europe (USDA 2019).13

12Under the Bolsonaro administration, funding for EMBRAPA was cut from 3.35 billion reais
in 2019 to 1.75 billion reais in 2020. See, http://www.portaltransparencia.gov.br/orgaos/22202?
ano=2020. Accessed 20 Aug 2020.
13On the restructuring of global inequalities and South-South relations, see Rodríguez in this
volume.
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The sector was additionally bolstered by the introduction of biodiesel
in Brazil in 2004. Biodiesel consists of about 70% soybean oil, a waste
product from the animal feed industry (USDA 2020). Since 2019, the
blending quota has been at 11% and was raised to 12% in March 2020
(ibid.). However, corn-based14 ethanol production (blending quota:
27%) is becoming increasingly appealing for the sector in soybean expan-
sion regions, given that corn can be cultivated in crop rotation after
harvesting soy (USDA 2019). Furthermore, the waste from corn ethanol
production can be used as animal feed, which encourages the expan-
sion of grazing pastures for cattle in the major growing regions located,
in among other areas, in the Amazon region. Corn ethanol may thus
“become a crucial connecting link in a new agro-industrial complex
comprised of a combination of soybean, corn, ethanol and livestock
farming” (Fatheuer 2019, p. 15; own translation), which could, in turn,
reinforce and accelerate the dynamics of deforestation. Thus, technolog-
ical innovations like crop rotation and cascade use of biomass alone are
no guarantee of sustainable development.
The relationship between this form of knowledge production and

socio-ecological inequalities in the Brazilian agricultural sector is evident
when we consider the question of land access: the unprecedented expan-
sion of soybean cultivation over the past 50 years has been made possible
not only through technological innovation, but also because land access
is controlled by a small elite in concert with major political actors. The
massive concentration of land access has its origins in colonial times and
represents one of the main historical reasons for Brazil’s striking social
inequalities. The expansion of soybean cultivation exacerbates these
socio-ecological inequalities: the Federal State of Mato Grosso is one of
the main growing regions, and around 80% of its farmland is owned by
large landowners who own more than 1000 ha.15 Soybean cultivation
and the corresponding infrastructure (roads, ports) have become one of
the main drivers of deforestation and the displacement of indigenous

14This is a new development. Until now, Brazilian ethanol has been based almost exclusively
on sugarcane, see Backhouse (2020).
15Own calculation based on the 2017 agricultural census, see, https://sidra.ibge.gov.br. Accessed
20 Oct 2020.

https://sidra.ibge.gov.br
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people and (traditional) smallholders in the Amazon region today (Torres
and Branford 2018).

Brazil’s specialised knowledge production, therefore, not only limits
agricultural research to the needs of agribusiness but, for decades, has also
contributed to a fundamental restructuring of the Brazilian agricultural
sector.

Furthermore, government programmes such as “Low-Carbon Emis-
sions Agriculture” (Agricultura de Baixa Emissão de Carbono), which
promotes technical efficiency increases via research funding for ecolog-
ical modernisation, have also had no impact on the socio-ecological
effects of soybean cultivation (Assad 2013). Technological innovations
like precision agriculture, no-till farming, yield increases through new
varieties, or rotating corn and soybean cultivation have failed to limit
the socio-ecologically problematic expansion of cultivation areas. Instead,
extractive knowledge production has been merely re-framed as part of
ecological modernisation.

Alternative agroecological or traditional forms of agriculture, which
are not incorporated into agribusiness (e.g. by contract farming), are
not only displaced spatially, but also marginalised in terms of knowledge
production. The major imbalances in the relations of power and social
inequalities, as manifested spatially in the high degree of land owner-
ship concentration in the hands of a small elite and politically in the
influence of the agricultural lobby in parliament (bancada ruralista), also
extend into the area of R&D. At the same time, this specialisation in
knowledge production reinforces extraction relations due to the export
orientation of the entire soybean sector (Backhouse and Lühmann 2020).
Brazil’s “individual contribution” to the global bioeconomy is thus asso-
ciated with major socio-ecological problems at the local level with regard
to both raw materials and knowledge.

Of course, the exclusion of alternative forms of knowledge in the
agricultural sector does not mean that they do not exist or do not matter
at all. The landless movement MST (Movimento dos Trabalhadores Rurais
sem Terra) and other social movements have advocated agroecology
and food sovereignty for many years. In the process, they have estab-
lished their own knowledge centres such as the MST education centre
Escola Nacional Florestan Fernandes and the agricultural engineering
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institute for land reform research Iterra (Instituto Técnico de Pesquisa e
Reforma Agrária) in São Paulo. So far, these civil society actors have
not participated in the (inter-)national bioeconomy forums and are,
correspondingly, excluded from negotiations on the orientation of
bioeconomy strategies.

2.6 Conclusion

As shown in this chapter, today’s bioeconomy reproduces the existing
global socio-ecological inequalities in the area of knowledge produc-
tion. The technological leadership role of North America and Western
Europe is already expressed in the corresponding policy papers. The
(semi-)periphery participates in the bioeconomy through its respective
fields of specialisation and expertise.

As previous critical analyses of these policy strategies have shown, and
the case of Brazil underscores, the ecological modernisation narrative
associated with the bioeconomy in agriculture is dominated primarily
by the agro-industrial sector. There is a great danger that this research
funding orientation will deepen the extractive relations between coun-
tries that export raw materials and those that consume them—at the
same time, exacerbating the socio-ecological crisis. Research is still
needed into the question of whether the current changes in research
funding under the Bolsonaro administration are exacerbating these
dynamics.
The case of Brazilian soybean underlines the point that improved

technologies may provide yield increases, but this will not necessarily
stop the expansion dynamics associated with a particular crop. A decrease
in biodiversity and unequal relations of access to and use of land can
even be compounded as a result. Any meaningful socio-ecological solu-
tion within this agro-industrial agricultural regime can thus be ruled
out. This makes it all the more important to develop alternative visions
to this extractive knowledge. The great challenge that remains for critical
actors in academia and science as well as in civil society, therefore, is to
re-politicise and democratise not only the field of debate surrounding
the bioeconomy, but technological knowledge production and govern-
ment research funding as a whole. This is the only way to help initiate
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social negotiation processes that would further the development of alter-
native bioeconomies in highly distinct contexts and countries. Starting
points for democratic fields of experimentation of alternative knowledge
production that merit public funding, including social movements for
agroecology and food sovereignty, can be found worldwide.
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