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Article
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Abstract

The Brazilian Amazon has been endangered by agro-extractivism, a development model
characterized by the expansion of the agricultural frontier to produce raw commodities
embedded in power-asymmetrical commodity chains. Recently, the socio-biodiversity
economy has emerged as an alternative development model, aimed at reconciling local
development with nature conservation. While the environmental and social contrasts
between the two models are well documented, the commercial dimension of the socio-
biodiversity economy remains underexplored. These two models are typically approached
as separate systems, yet their coexistence and interaction within the same actors and
across interconnected value chains has not been empirically examined. In this paper, we
provide a qualitative analysis of dynamics and upgrading mechanisms in two cocoa value
chains in the Brazilian Amazon: raw (bulk) and fine-flavor (fino) cocoa. Through this
comparison, we examine how each chain differs in terms of commercial relations and how
socio-biodiversity economy and agro-extractivism interact within the commercial sphere.
The research took place in three municipalities along the Transamazon highway between
March and September 2024. Data were gathered through semi-structured interviews with
cocoa producers, buyers, and supporting actors such as NGOs, companies, and public
agencies, complemented by participant observation and participation in cocoa-related
events. Findings suggest that the bulk and fino cocoa chains present distinct commercial
configurations, the former displaying agro-extractivist patterns, the latter consistent with
the socio-biodiversity economy. Cocoa production in the region is part of an emergent
socio-biodiversity economy that remains commercially embedded in agro-extractivism.
Notably, farmers engage in both chains as part of their livelihood strategies, while relying
predominantly on the bulk trade. We argue that the fino cocoa chain may represent a
pathway for transforming commercial relations in the region, provided that the structural
conditions sustaining agro-extractivist patterns in the bulk chain are addressed. More
broadly, we show that production-level transitions toward sustainable farming do not
automatically translate into the transformation of commercial relations, and call for greater
analytical attention to the commercial dimension of socio-biodiversity economies.

Keywords: Amazon; agro-extractivism; value chains; socio-biodiversity economy;
cocoa; Brazil

1. Introduction
Over the past decades, the Brazilian Amazon has been threatened by the expansion of

the agricultural and pastoral frontier, whose land use activities are responsible for 80% of
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forest clearing in the region [1,2]. Triggered by domestic and international demands for
commodities [3], the environmental degradation and agrarian injustices in the region reflect
the characteristics of the agro-extractivist development model. Agro-extractivism relies
on raw, unspecialized, and undifferentiated commodities, which are highly susceptible to
fluctuations in stock market prices [4,5]. Commodities are produced in large-scale farms
and integrated into long supply chains dominated by a few transnational corporations,
which aggregate value far from production areas [6,7]. In frontier regions such as the
Brazilian Amazon, these dynamics have bypassed local economies, displaced family farm-
ers, and eroded their farming knowledge and production systems [7,8]. Consequently,
the agro-extractivist economic model constitutes not only an environmental problem but
also a profound social one, involving dispossession, unemployment, dependency, and
cultural erosion.

To counter the perverse outcomes of agro-extractivism, the socio-biodiversity economy
has been proposed as an alternative model for the Amazon, aimed at reconciling environ-
mental conservation, social inclusion of family farmers, and income generation [9–12]. The
socio-biodiversity economy is rooted in sustainable farming systems such as agroecology
and agroforestry and focuses on a wide range of forest-based products. Moreover, the socio-
biodiversity economy is believed to promote inclusion of local stakeholders in economic
activities and value aggregation within rural communities [13,14].

Recent studies indicate that the socio-biodiversity economy may fail to transform com-
mercial relations and, at times, can even reproduce agro-extractivist patterns [15,16]. Not
all forest-based products are necessarily part of a socio-biodiversity economy, and some au-
thors claim that this alternative economic model is vulnerable to old asymmetric structures
and patterns of labor grabbing [17]. Açaí berry, for example, has been increasingly produced
in large-scale monocrop systems and integrated into the global commodity chains [18].
Therefore, closer attention to the commercial dimension of the socio-biodiversity economy
is needed.

Cocoa (Theobroma cacao L.) is particularly relevant in this debate as it represents a
forest product that has long been commodified and has recently been reclaimed in the
Amazon as a socio-biodiversity product. In contrast with the usual commodity-based
production systems in other places in the world [19], cocoa in the Brazilian Amazon is
primarily produced by family farmers in agroforestry systems (AFS), intercropped with
several fruit and timber species [20,21] (Monocrop cocoa cultivation (‘cacao in pleno sol’)
is also practiced by a few family farmers in the region.) Since the new millennium, a
cocoa transition has been taking shape in connection with policies to counter increased
deforestation driven by cattle ranching in the region. This process of ‘cocoaisation’ has been
framed by local actors as a shift towards a socio-biodiversity economy. Several studies have
documented ecological and social benefits, including carbon sequestration [22], biodiversity
conservation through forest restoration [12,23], and increased labor opportunities for family
farmers [24]. Cocoa agroforestry production generates approximately 1 job/1–2.5 ha of
cropland, compared to 1 job/100 ha in livestock production [25].

Based on this evidence, local and regional actors have promoted the cocoa expansion
along the Transamazon highway as a socio-biodiversity economy. The region has been
incorporated into one of the several National Integration Routes Programs, proposed by
the National Government to foster network building of local production systems con-
nected to strategic production chains. The establishment of the Cocoa Route in 2018 was
strongly rooted in principles of the socio-biodiversity economy model, as described on the
official websites:

https://doi.org/10.3390/agriculture16060643

https://doi.org/10.3390/agriculture16060643


Agriculture 2026, 16, 643 3 of 22

‘Agroforestry systems based on cocoa have been restoring degraded areas and
contributing to the regeneration of the Amazon rainforest.’ (Available online: http:
//portalrotas.avaliacao.org.br/rota/rota-do-cacau/3 (accessed on 26 February 2026)).

‘In particular, agroforestry systems (AFS) stand out due to their characteristics, com-
parative advantages, and especially because they represent a sustainable alternative for
family farmers in the Legal Amazon. . . The goal is to drive regional development while pro-
moting family farming and agroindustry, with a focus on socioeconomic and environmental
sustainability.’ (Available online: https://rotadocacaupa.com.br/sobre-nos/ (accessed on
26 February 2026)).

These developments signal a transition from the dominant agro-extractivist model
toward a more inclusive and sustainable pathway. However, the emphasis on forest-based
products (cocoa) and production systems (agroforestry) leaves the commercial dimension
of the cocoa value chain aside. We argue that, in addition to social and environmental
dimensions, changes in commercial structures are equally important to avoid reproduction
of agro-extractivist practices in socio-biodiversity economies.

In this paper, we focus on the commercial relations within two cocoa value chains
in three municipalities along the Transamazon highway—Altamira, Brasil Novo, and
Medicilândia. The bulk cocoa, based on raw beans, is supplied to food and cosmetics
companies outside the Amazon region and constitutes the core of the market. The fino
cocoa, consisting of fermented beans, is driven by premium chocolate production (bean-to-
bar) and remains a niche market. Through a qualitative, comparative value chain analysis,
we address two main research questions: (1) How do commercial relations and value
chain dynamics differ between bulk and fino cocoa in the Transamazon region? (2) To
what extent do value aggregation and upgrading mechanisms in each chain reflect or
challenge agro-extractivist commercial patterns? We hypothesize that the emergence
of socio-biodiversity economies in agro-extractivist structures may create challenges for
the transformation of commercial relations, even when production systems are socially
inclusive and ecologically sustainable.

The following section situates the two models within the literature and outlines
their commercial underpinnings. Next, we present the study area and the methodology
adopted for the comparative value chain analysis, followed by the results organized
according to value chain dynamics and value aggregation mechanisms. Finally, we discuss
the implications of developing socio-biodiversity economies within an agro-extractivist
commercial landscape and conclude with a reflection on the constraints and possibilities of
the socio-biodiversity economy transition.

2. The Dual Amazonian Frontiers
The contemporary Amazon is characterized by the coexistence of two multidimen-

sional farming models, each encompassing distinct environmental, social and economic
dimensions. On one side, the dominant commodity-based production systems, practiced
by large-scale farmers and grounded in principles of agro-extractivism, are recognized
as a driving force in the national economy. The expansion of agro-extractivism has been
supported by national policies that facilitated appropriation of forested land by companies
and large-scale farmers since the 1960s [7,26]. The social and environmental impacts of
this expansion are well documented in the academic literature [27–29]. On the other side,
the socio-biodiversity production systems, practiced by family farmers and traditional
populations, comprise a range of agroecological practices in the region. Growing con-
cern about climate change and social justice in the Amazon has led the state and private
sector to increasingly support sustainable traditional farming practices and forest-based
economies [30]. In 2009, the socio-biodiversity economy was institutionalized through
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the National Plan for the Promotion of Socio-biodiversity Product Chains (PNPSB) [31],
and by 2023, it was incorporated into the high-priority developmental strategies for the
Amazon and Pará [32].

The coexistence of these two models has led some authors to characterize the Brazil-
ian Amazon as a ‘double frontier’ [6,7], where a destructive economic model advances
alongside an emerging sustainable one within the same territory. The notion captures the
tensions and contrasts of these two models within the same territory through different
commodities, actors, and productive logics—from land use and forest conservation to
labor relations and local knowledge to commercial relations and value distribution along
value chains.

The environmental and social dimensions are where the contrasts between the
two models have been most extensively documented. The agro-extractivist economy
in the Brazilian Amazon has been consolidated by integrating forested land into farming
systems [33] and by intensifying the productivity in cleared lands—the former through
clearing forested areas for extensive agriculture or cattle ranching [1,2] and the latter
through conversion of degraded lands into grain fields such as soybean and corn [4,7,34,35].
The social impacts of this model include displacement of family farmers, erosion of local
farming knowledge, and the relegation of rural populations to off-farm labor [7,8]. In
contrast, the socio-biodiversity economy is rooted in sustainable farming systems such
as agroforestry, implying an interdependent relationship between agricultural activities
and forest ecosystems that promotes forest conservation and the restoration of degraded
lands [12,23]. From a social perspective, it is primarily sustained by local and indigenous
labor and knowledge, contributing to job creation, preservation of community cultural
heritage, and reinforcement of local cohesion and resilience [22,24,26], thereby helping to
compensate for the limited public-sector support [36–38].

The commercial dimension reveals critical differences between the two models, par-
ticularly regarding how value is generated, captured, and distributed along value chains.
Agro-extractivism operates not only as a production model but also as a system of ac-
cumulation in which value is extracted from rural territories and transferred to external
actors [5]. The dominance of a few transnational corporations in commodity chains has
hindered local development, as private actors maximize competitive advantage rather
than redistributing benefits to farmers [39,40]. The trade of raw, undifferentiated products
prevents local value aggregation [1,41], locking rural economies into what Veltmeyer and
Ezquerro-Cañete [5] describe as ‘reprimarization’—a structural dependency on the export
of unprocessed commodities. As a result, farmers become price-takers, dependent on
external buyers, with their commercial strategies reduced to increasing market access and
the volume of their sales.

The socio-biodiversity economy, by contrast, is expected to foster more equitable
commercial relations. Garrett et al. [42] emphasize the value chain perspective by defining
the socio-biodiversity economy as ‘. . .systems of production, management, processing,
distribution, recreation and consumption based on the sustainable use and restoration of
healthy forests and rivers’ (p. 1816). Within this model, family farmers play a crucial role
in structuring commercial relations with trade stakeholders, supported by farmer-led coop-
eratives and associations [31]. A growing literature reveals that local actors can strengthen
their market position by enhancing farmers’ bargaining power and fostering the creation
of new markets [43,44]. In addition, value aggregation mechanisms can be facilitated by
the involvement of NGOs and state institutions in local knowledge exchange [9,14,36,45],
and the private companies in niche markets can foster processing skill development within
rural communities [9,37].
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Although the socio-biodiversity economy is often portrayed as a catalyst for an alter-
native development model in the Amazon, recent studies have challenged this optimistic
view [15,30]. In the environmental and social dimensions, the distinction between the
two models is sharp and well documented. In the commercial dimension, however, the
boundary becomes far less clear. Evidence of social and environmental performance in
specific cases may lead to generalized assumptions grounded in romanticized views of
forest-based societies [46], while the global expansion of some socio-biodiversity markets
risks reproducing agro-extractivist commercial patterns. Açaí, cocoa, and Brazil nuts, for
example, have been integrated into global commodity chains, resulting in reproduction of
agro-extractivist practices [31,38] such as raw commodity specialization and the gradual
relegation of family farmers to the role of commodity suppliers [47–49].

This evidence suggests that, in the commercial sphere, agro-extractivism and the socio-
biodiversity economy may not necessarily develop along parallel trajectories—different actors,
commodities and productive logics—as implied by the notion of ‘double frontier’. We propose
to conceptualize their relationship as a hybridization process, in which (1) production systems
grounded in the socio-biodiversity economy may remain commercially embedded in agro-
extractivist structures and (2) the same actors may participate in both models as part of their
livelihood strategies. Through this lens, we examine whether the commercial dimension
of the socio-biodiversity economy can effectively transform existing structures or whether
agro-extractivist patterns persist beneath a socio-biodiversity narrative.

3. Materials and Methods
3.1. Study Area

This research examines the commercial relations within two cocoa value chains in
three municipalities in the Transamazon region in the State of Pará—Altamira, Brasil Novo,
and Medicilândia (See Figure 1). This ‘double frontier’ is characterized by the expansion
of sustainable productive arrangements such as agroforestry systems under a dominant
agro-extractivist livestock production landscape. According to Costa et al. [22], the region
accounts for 22% of the total socio-biodiversity GDP in Pará, mainly from cocoa (93%),
followed by açaí (5%) and Brazil nuts (2%). Socio-biodiversity products are produced
by family farmers—a group that experienced a 127% increase in numbers between 1995
and 2017 in the studied area [32,50]. The region is also characterized by a considerable
presence of small-scale, livestock-specialized farmers, who increased by 47% over the same
period [22,50–52].

The Transamazon highway is part of the region’s colonization programs (National
Integration Plans—NIP) led by the Brazilian federal government to integrate the Amazon
into the domestic economy [53]. Its construction in the early 1970s attracted waves of
migration of small- and medium-scale farmers from across Brazil [54]. In the same pe-
riod, the National Executive Commission for the Cocoa Farming Plan (CEPLAC) and the
Guidelines for the Expansion of National Cocoa Growing (PROCACAU) were established
to develop the region as a cocoa-production hub, given the abundance of fertile terra roxa
soils [21,54,55].

Although cocoa was a consolidated perennial crop among migrant settlers in the 1980s,
cattle ranching became the dominant land use among farmers, with the support of national
policies. Since the 2000s, the implementation of anti-deforestation policies, combined with
cocoa cultivation incentives and the development of farmer’s cooperatives, has led to a
new wave of cocoa expansion in the region. According to Costa et al. [22], over 98% of the
cocoa market in the Transamazon region is dominated by bulk cocoa, which undergoes no
fermentation and is traded by four transnational agri-food traders, namely Cargill, OFI,
Barry Callebaut, and Gencau [56]. The remaining 2% of the Transamazonian cocoa market
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is taken by fino cocoa, which undergoes a specialized fermentation rate of at least 50%,
necessary to produce high-quality chocolate.

Figure 1. The Transamazon region.

Bulk and fino cocoa are both produced in agroforestry systems and the beans are of the
same variety; however, they follow very distinct pre-processing practices. In the case of bulk
cocoa, the beans are quickly sun-dried and sold in raw form within a few hours of harvest.
In contrast, fino cocoa requires the beans to be placed in banana leaves or fermentation
baskets for at least one week, which requires continuous attention. This process triggers
the development of complex aromas and flavors, enhancing cocoa quality and enabling its
processing into high-quality chocolate.

This study was focused on farmers of two cooperatives in the region. Family farmers
live in landholdings between 5 and 100 hectares and engage in the production of both bulk
and fino cocoa. The cooperative CEPOTX was created in 2005 and specializes in organic
cocoa beans, supplying fino cocoa for the cosmetics and chocolate industries. CEPOTX
operates through five local branches across the Transamazon region, with approximately
150 members in total. This study focused on the Brasil Novo branch (COPOXIN), which
comprises approximately 20 members. COOPATRANS (Transamazonian Agro-Industrial
Cooperative) was created in 2010 primarily to supply non-organic fino cocoa to the pre-
mium chocolate sector. The cooperative has approximately 40 registered members, of
whom 24 are actively engaged in fino cocoa production and commercialization. The coop-
erative owns a chocolate industry where several chocolate-based products are produced
under their own brand (Cacauway) and sold in local and regional markets.

https://doi.org/10.3390/agriculture16060643
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3.2. Methodology

This study takes an ethnographic approach to value chains by focusing primarily
on the commercial relations in the cocoa market in the Brazilian Amazon. In this study,
commercial relations are understood as the set of socially embedded economic interactions
through which agricultural products are exchanged. These encompass transactions related
to production, trade, and pricing, as well as social relations, negotiation practices, power
dynamics, and institutional arrangements that shape interactions between farmers, buyers,
and other market participants. Through this qualitative lens, we sought to make visible the
socioeconomic interactions within these value chains—a dimension often overlooked in
previous studies on socio-biodiversity value chains [45].

The value chain is used as an analytical concept to define the commercial relations
and the actors’ position throughout the chain [57]. The analysis addresses two aspects
of the commercial relations: (1) value chain dynamics and (2) value aggregation and
upgrading mechanisms. Value chain dynamics refers to the interactions between the key
stakeholders involved in the different stages of the cocoa trade [58], including the state
agencies and NGOs [59]. This level of analysis explores the social and commercial relations
among stakeholders along the value chain stages, encompassing the product form, chain
branches, the product destination and processing stages [60–64]. In addition, we draw on
Gereffi et al.’s [58] global value chain governance framework to situate the commercial
relations and social dynamics observed in each chain within broader governance structures.
By examining how transactions are coordinated, how information flows between actors,
and how power is distributed along each chain, we identify the governance type that
characterizes the two cocoa value chains.

Value aggregation and upgrading mechanisms examines opportunities for farmers and
their cooperatives to add value to their products [65]. The analysis focuses on the so-
cioeconomic dimension of value aggregation, which is directly related to the commercial
dimension. Drawing on Trienekens [66], we address the materiality of value aggregation
through four key upgrading opportunities, namely: (a) economic upgrading, defined as an
increase in the returns obtained from the sale of the raw product compared to the standard
market (commodity) prices [65]; (b) product upgrading and (c) process upgrading, which
involve the improvement in the quality of the product and the enhancement of production
processes, respectively [67]; and (d) functional upgrading, which describes the shift of
economic actors (farmers and cooperatives) from low-value aggregation tasks, such as
basic commodity production, toward knowledge-intensive and high-value aggregation
functions, thereby increasing their ability to capture value [68]. We classify functional
upgrading as the set of downstream functions whereby farmers and cooperatives acquire
new roles in processing, marketing, branding, entrepreneurship and service diversification.

Empirical data were gathered between March and September 2024 through semi-
structured interviews, field observations, and participation in six cocoa-related local events (for
a detailed account of the methodological procedures, including participant recruitment, coding
strategy, and researcher positionality, see Supplementary Materials Sections S2, S5 and S6).
Ethnographic engagement allowed interview data to be triangulated with observations
of how commercial relations unfold in everyday practice across the cocoa value chains.
A total of 84 participants were interviewed, which included most of the cooperative mem-
bers and several other relevant actors: 41 farmers, 11 cooperative board members, and
32 other value chain actors, such as NGOs, public institutions, bean-to-bar companies, and
agri-food traders.

The interviews addressed commercial relations, value aggregation mechanisms, and
market access challenges across both cocoa value chains. Interviews lasted approximately
one hour and a half, were audio-recorded with informed consent, manually transcribed,
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and complemented with ethnographic field notes. All interviews were conducted in
Portuguese by the first author, who was based in the region for six months, enabling
sustained engagement with participants and the development of trust-based relationships
that facilitated access to sensitive commercial information. Transcripts were translated into
English during the writing phase.

Data were processed using ATLAS.ti (ver 25.0.1). An abductive coding strategy
was adopted, combining theory-driven and data-driven approaches. In the first round,
transcriptions and field notes were coded using predefined categories derived from the
analytical framework, namely value chain dynamics and value aggregation mechanisms.
In the second round, these initial codes were refined into empirically grounded sub-themes.
Coding was carried out by the first author, with the second author reviewing the coding
structure for consistency and jointly refining the final codebook through peer debriefing.
Interview data were cross-checked with field notes, observations, and published data
from the literature. Direct quotations from individual participants were included in the
manuscript but anonymized in order to prevent the risk of deductive disclosure.

4. Results
Farmers in the Transamazon region produce both bulk and fino cocoa in agroforestry

systems. Bulk cocoa beans are sold in raw form and require minimal processing: once
harvested, the pods are opened, and the beans are left to rest for a few hours prior to their
sale. Farmers can reliably find buyers regardless of the amount of produce. Cocoa beans are
sold primarily to intermediaries and, in some cases, directly to regional and global traders.
In contrast, fino cocoa requires specialized fermentation skills and depends on access to
niche markets and specific buyers. Fermentation levels are assessed by the cooperatives
through a standardized protocol established by CEPLAC, based on the visual inspection
of the internal veining and size of individual beans after fermentation (cut test). The
minimum fermentation threshold for fino cocoa is 50%, below which beans are redirected to
the bulk market. Farmers sell fino cocoa beans to their respective cooperatives and receive
price premiums that vary according to the degree of fermentation and the buyer’s specific
requirements. Differences in the processing strategy between bulk and fino cocoa have social
and commercial implications related to processing skills, value aggregation and market
access. In this section, we highlight the key aspects observed in the two value chains.

4.1. Value Chain Socioeconomic Dynamics

Value chain dynamics refer to the socioeconomic interactions between the actors
involved in the trade of cocoa beans. The analysis of the bulk and fino value chains in the
Transamazon region reveals very distinct patterns: the former aligns more closely with an
agro-extractivist economic model, while the latter reflects more transformative relations.

The bulk cocoa value chain consists of a single branch, starting with producers and
passing through intermediaries and agri-food traders to finally reach manufacturers. In-
termediaries play a crucial role in the commodity market, purchasing and collecting daily
yields from farmers’ properties.

Farmers depend on intermediaries to reduce transportation costs and bring their
produce to urban areas. Direct transactions with traders are also limited by the need for
registration in their databases, which requires the Rural Environmental Registry (Cadastro
Ambiental Rural—CAR, in Portuguese). This document certifies land tenure status and
monitors compliance with land use and forest legislation. However, only twelve of the
farmers interviewed hold the CAR due to bureaucratic complexities, logistical challenges,
and land tenure issues. As one farmer recounted, “I have been waiting for years [for the
CAR], and I have lost count of how much I have spent. They [the municipality] keep telling
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me they will let me know” (Farmer 2, COPOXIN). At the same time, only ten of the farmers
interviewed own sufficiently powerful and well-equipped vehicles to travel independently
to urban centers, due to the high cost of such vehicles.

The low daily volume of cocoa produced would not justify self-transportation to urban
markets even for motorized producers due to the transportation costs. As a result, most
farmers interviewed rely on intermediaries, who provide immediate payment to farmers
and apply a surcharge of R$1–3 (0.2–0.5 USD) on stock exchange cocoa prices. As one
farmer explained, “with the little cocoa I harvest each day, it is not worth making the trip to
town. He [the intermediary] comes here to my property, pays me right away, and that is it”
(Farmer 5, COPOXIN). Subsequently, bulk cocoa beans are delivered to traders’ warehouses
in the nearby towns of Altamira or Medicilândia at stock exchange rates (See Figure 2).

Figure 2. Visual Representation of the Network Structures and Transaction Dynamics in the Bulk
Cocoa Value Chain. A marked reduction in the number of actors in the intermediate stages of the
value chain reveals a classic commodity-chain bottleneck [58], with only a few traders mediating
between producers, intermediaries, and manufacturers. Cocoa is traded primarily as raw beans,
while pre-processing into powder, liquor, and butter is carried out far from the production sites, in
Southern Brazil by the same traders.

The bulk cocoa value chain is centered around four transnational agri-food traders.
Traders transport cocoa beans to Southern Brazil, where their main warehouses are based.
They process beans into derivatives (e.g., powder, butter, and liquor) to ultimately sell
these derived products to industrial chocolate and cosmetics manufacturers. The final
products—chocolate and industrial cosmetics—are produced in São Paulo to serve the
Brazilian domestic market.

The bulk cocoa value chain, therefore, follows a typical agro-extractivist commercial
structure, characterized by highly asymmetric power relations between producers and
buyers, and a significant discrepancy between the value captured by producers and by
actors further up the chain.

In contrast, the fino cocoa value chain has a more diverse and diffuse structure, which
aligns more with disruptive commercial relations between suppliers and buyers. One
remarkable difference from bulk cocoa is the centrality of the cooperatives in the value
chain. Fino cocoa beans are sold directly to one of the cooperatives, which serve as sorting
and quality control centers, as well as processors and manufacturers. Cooperatives replace
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the role of intermediaries by collecting the harvest in their affiliated farmers’ properties
in a more symmetrical fashion. As a cooperative director described, “we take our truck
and go property by property when the cocoa is ready. We bring it back, analyze it right
away, and the farmers already know what bonus they are getting—it all depends on the
quality” (Cooperative Director, COOPATRANS). They purchase a selected amount of fino
cocoa from farmers and establish premium pricing according to internally defined quality
standards. In addition, cooperatives process cocoa locally into either chocolate or cocoa
butter. In the first case, one cooperative (COOPATRANS) distributes the chocolate and its
derivatives to eight Cacauway stores across Brazil which are associated with their chocolate
brand. In the second case, the cocoa butter is sold to a national cosmetics company, which
manufactures it into beauty and skincare products. The fino cocoa value chain consists of
several different branches—from local to national—depending on the fermentation quality
and target market (See Figure 3). All bean-to-bar chocolate companies and the cosmetics
company receive fermented cocoa beans in São Paulo or Belém. Only cocoa beans that
reach the fermentation level of 70% are directed to bean-to-bar companies or to the local
Cacauway chocolate factory, owned by COOPATRANS. Cocoa beans with a fermentation
level between 50–70% are sold on the cosmetics market or sent to the cocoa butter factory
operated by CEPOTX.

Figure 3. Visual Representation of the Network Structures and Transaction Dynamics in the Fino
Cocoa Value Chain. No bottlenecks typical of global value chains [58] are observed: cocoa reaches
farmer-led cooperatives, which serve as the chain’s sorting hub and distribute products to multiple
firms. These cooperatives not only carry out the fermentation of beans but also process cocoa beans
locally into butter and chocolate, which are then sold to retailers across Brazil.

A key feature of the fino cocoa value chain is the presence of formal contracts between
cooperatives and bean-to-bar and cosmetics companies. One-to-one agreements include
cocoa prices set annually based on the cocoa fermentation features, such as quality, and the
market value of the final products (e.g., chocolate or cosmetic goods).

In sum, the centrality of cooperatives and the diversity of commercial channels in-
crease producers’ bargaining power and provide more diverse venues for negotiating their
produce, as well as opportunities for value aggregation, elaborated in Section 4.2.
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4.2. Value Aggregation Mechanisms

Value aggregation and upgrading are key aspects of the socio-biodiversity economy,
offering the potential to enhance both the social standing of producers and the economic
value of their products. In the case of cocoa beans—which represent an emblematic global
commodity—the transition observed in the Transamazon region to agroforestry-based pro-
duction systems and the close involvement of producers’ cooperatives are both expected
to strengthen value aggregation mechanisms. In this section, we present a comparative
analysis of the four value aggregation mechanisms—economic, process, product and
functional—for both bulk and fino cocoa regarding their potential to transform commer-
cial relations.

Our data show that the bulk cocoa trade does not lead to economic upgrading for
farmers, since their harvest is tied to stock exchange pricing. As one farmer reported, “I
call the three intermediaries, and they tell me what they are paying today. With the traders
it is the same thing. There is nothing we can do, we just have to accept it” (Farmer 8,
COOPATRANS). A couple of exceptions apply to this pattern. First, farmers who can
sell directly to traders can get better prices by bypassing intermediaries. However, this is
limited to twelve interviewed farmers who hold the required legal documentation of their
properties (CAR) as explained in Section 4.1.

Another exception is related to product upgrading through certification programs to
turn bulk cocoa into a differentiated product. Certification programs impose rigorous socio-
environmental and labor compliance requirements that are difficult to implement for family
farmers—most notably, the prohibition of child labor, the prevention of deforestation, and
the implementation of sustainable and ethically responsible production practices. Certified
cocoa provides a price premium of R$0.5/kg (0.08 USD) above the standard bulk cocoa
stock exchange price. However, less than 20% of the farmers interviewed can participate
in traders’ certification programs due to the documentation required to register in traders’
databases, including the CAR, as previously explained in Section 4.1.

The bulk cocoa value chain also possesses very limited mechanisms to aggregate value
through process upgrading and no functional upgrading opportunities. The two main
state agencies supporting this value chain have been institutionally weakened over the
last decades. CEPLAC (National Executive Commission for the Cocoa Farming Plan)
and EMATER (State Agency for Technical Assistance and Rural Extension) suffered major
budget and staff cuts, leading to limited technical assistance to family farmers. Only
8% of the farmers interviewed have access to technical assistance services. As one farmer
recounted, “CEPLAC used to visit us regularly, but now we almost never see anyone. If
something goes wrong with the cocoa, we must figure it out on our own” (Farmer 12,
COOPATRANS). Some traders have filled this gap by providing bimonthly technical visits
in order to enhance production practices and improve cocoa quality. Yet this support has
been limited to twelve interviewed farmers who are properly documented and registered
in the traders’ databases, as explained in Section 4.1.

Finally, functional upgrading mechanisms within the bulk cocoa value chain are nearly
nonexistent, mainly due to lack of upgrading infrastructure, such as independent local
processing plants for farmers and their cooperatives. Despite its relatively low quality, bulk
cocoa has the potential to be locally processed into other products such as powder, liquor,
and butter, and sold at a higher price.

In contrast, the fino cocoa trade generates higher economic returns per production unit
through several upgrading mechanisms. The economic upgrading is closely related to the
product and process upgrading. Fino cocoa farmers receive a price premium depending on
the purchasing companies and the degree of cocoa fermentation. This price increases ac-
cording to the fermentation levels and the type of final manufactured product. Bean-to-bar
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companies offer farmers a premium of up to 150% compared to bulk cocoa stock exchange
prices, while cosmetics companies’ premiums range from 30% to 50%. Cooperatives apply
the same quality-based pricing criteria for that portion of fino cocoa processed locally into
chocolate and cocoa butter.

The additional labor required for fino cocoa production is relatively limited—consisting
mainly of daily turning of the beans during the fermentation period of one week and
subsequent drying. The price premium thus largely translates into net economic gains for
farmers, as the additional processing costs are minimal. The main trade-off lies instead
in the delayed payment cycle: while bulk cocoa generates immediate cash upon sale to
intermediaries, fino cocoa requires extra time for fermentation and drying before it can be
delivered to the cooperative, followed by an additional waiting period before payment
is received. This liquidity gap may represent a significant constraint for farmers whose
household economies depend on regular cash flow. One farmer captured this tension:
“With fino I earn much more, but the money does not come until the company pays the
cooperative and the cooperative pays me. That can take a while. So when I need cash right
away, I sell bulk” (Farmer 4, COPOXIN).

Public and private actors play a key role in fino cocoa’s process and product upgrading
and contribute to functional upgrading by enabling farmers to aggregate value indepen-
dently. Governmental and non-governmental institutions (e.g., CEPLAC, SENAR, SEBRAE)
provide training programs and seminars aimed exclusively at supporting the fino cocoa
sector (see Figure 4). These initiatives assist farmers in improving cocoa quality, accessing
niche markets, promoting rural entrepreneurship, processing cocoa into chocolate and
related products on-site, and diversifying income through cocoa-based ecotourism and
artisanal activities. All these programs are freely available to all farmers, regardless of their
land ownership status and cooperative or association affiliation.

Figure 4. Value Aggregation Networks in Bulk and Fino Cocoa Value Chains. Value aggregation mech-
anisms differ markedly between the two chains. In the bulk chain, two state institutions play a limited
role in product and process upgrading, and traders support only farmers registered in their databases.
In contrast, the fino chain involves a wider range of actors—including multiple state institutions,
NGOs, and private companies—resulting in more frequent and effective upgrading opportunities.
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More recently, the Cocoa Research Support Foundation (FUNCACAU), created in 2008
by the State Secretariat of Agriculture, has opened new opportunities for functional up-
grading. It organizes festivals to promote and celebrate the quality of Amazonian fino cocoa
and local chocolate brands and offers public grants for new small factories for chocolate
and cocoa butter production. FUNCACAU has invested several million reais in value
aggregation projects to develop fino cocoa production in the Transamazon region and
promote local industrialization, leading to the creation of Cacauway. Today, it continues
to fund initiatives for the production, processing, marketing, and promotion of fino cocoa,
including support for producers to attend national and international festivals.

Private companies also promote upgrading mechanisms. Bean-to-bar companies
promote upgrading in economic terms by sourcing high-value fermented cocoa beans.
A cosmetics company actively contributes to product, process, and functional upgrading
through the provision of technical assistance that enables farmers to improve cocoa quality
and optimize fermentation techniques. This company also promotes functional upgrading
through the donation of equipment to generate subproducts such as fermentation baskets,
fruit pulp extraction tools, and machinery to extract cocoa butter.

In sum, value aggregation in the fino cocoa value chain not only provides material
gains through fair pricing but also a range of product, process, and functional upgrading,
including processing skills (e.g., fermentation and butter extraction), product development
(e.g., chocolate), and local market channels. The public training programs, grants for
small-scale processing facilities, participation in festivals, and support for entrepreneurship
and cocoa-based tourism also constitute clear evidence of functional upgrading within the
fino cocoa value chain. The upgrading evident in the fino cocoa value chain contrasts with
the bulk value chain, which remains rooted in the conventional agro-extractivist structure
that reflects the historical commercial relations in the region.

5. Discussion
Cocoa is one of the world’s most traded agricultural commodities, with about 90% ex-

changed in raw form and more than two-thirds controlled by three major agri-food cor-
porations [69]. The commodification of cocoa has fueled deforestation in key producing
countries such as Côte d’Ivoire and Ghana, where slash-and-burn practices convert forests
into monocultures [19]. In the Transamazon, however, the AFS cocoa expansion over the
past two decades has gradually replaced unsustainable production systems such as timber
and cattle ranching with cocoa under a shade-tree canopy. This process has driven not
only vegetation regeneration but also job generation for the rural population [12,23]. Based
on perceived social and environmental changes, the region has been branded as a case of
sustainable transition by farmers, policymakers, NGOs, and private companies. Grounded
in the narrative of the Cocoa Route, these actors seize a new opportunity to promote a
local economy for the region. However, a closer look at the commercial relations of the
cocoa market reveals a more complex picture, where two different value chains reveal the
coexistence of two development models articulated by the family farmers.

Our findings contribute to the socio-biodiversity economy literature in two ways.
First, they confirm that the commercial dimension remains a critical blind spot: production-
level transitions toward agroforestry do not automatically translate into more equitable
commercial relations [15,46]. Second, they challenge, in the commercial sphere, the assumed
separation between agro-extractivism and the socio-biodiversity economy implied by the
notion of the ‘double frontier’ [6,7], revealing instead a process of hybridization in which
the two models coexist within the same farmers’ strategies. In the following sections, we
elaborate on these findings.
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Table 1 summarizes the contrasting elements of each development model materialized
by bulk and fino cocoa value chains—the former more aligned with commercial relations
shaped by market-driven solutions, whereas the latter aligns with principles of the socio-
biodiversity economy.

Table 1. Value chain dynamics and value aggregation mechanisms in the bulk and fino cocoa
value chains.

Bulk Cocoa Fino Cocoa

Traded volume 98% 2%

Trade structure Extra-local: global commodity Extra-local: niche national

Traded form Raw (non-fermented) Processed (fermented)

Farmer’s organization Family-based Cooperative-based

Key commercial actors Intermediaries and transnational
agri-food traders

Farmer-led cooperatives, bean-to-bar
and cosmetics companies

Pricing mechanism Stock exchange price, set by traders Quality-based premiums, negotiated
via cooperatives

Market access Constrained by documentation (CAR)
and transport Facilitated by cooperative membership

GVC governance type Market/captive Relational

Economic upgrading Virtually non-existent Price premiums up to 150% above bulk
prices

Product and
process upgrading Limited; weak state technical assistance Fermentation skills, quality standards,

training programs

Functional upgrading No incentive for local value aggregation
Local processing, branding,

entrepreneurship,
multi-stakeholder support

Although the two chains both combine elements of the socio-biodiversity economy,
their commercial relations are fundamentally different. Drawing on Gereffi et al.’s [58]
value chain governance typology, the commercial structures of the two chains can be
situated within distinct governance patterns. The bulk cocoa chain displays features of
market governance: transactions center on a raw, undifferentiated product, pricing is
set by the stock exchange, and suppliers are readily interchangeable. At the same time,
elements of captive governance emerge, as a small number of transnational traders con-
centrate control over the chain’s intermediate stages. Access to direct sales, certification
programs, and technical assistance is conditional on database registration, which requires
the CAR—a document held by only a small fraction of interviewed farmers. This creates
an asymmetric dependency in which traders define the trade terms and farmers have
virtually no capacity to negotiate prices or influence commercial conditions. The fino cocoa
chain, by contrast, exhibits elements of relational governance. Product quality depends on
specialized skills—particularly fermentation techniques—and requires sustained coordi-
nation between farmers, cooperatives and value chain stakeholders. Prices are negotiated
annually through formal contracts based on quality parameters, reflecting mutual depen-
dence rather than unilateral control. The diversity of commercial branches further reduces
dependency on any single buyer, while cooperatives serve as platforms for information
exchange and collective bargaining. These governance features are consistent with the
more equitable commercial relations associated with the socio-biodiversity economy, while
the market-captive structure of the bulk chain reflects the agro-extractivist patterns.
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Farmers engage with both cocoa value chains; however, bulk cocoa remains the most
economically relevant for most farmers, as it accounts for most of the trade in the region.
At the same time, the fino cocoa trade reveals both the potential and limitations for more
inclusive and fair commercial relations. This double engagement is at the core of the
hybridization between agro-extractivism and the socio-biodiversity economy discussed in
Section 2. While the two models are clearly differentiated on the environmental and social
dimensions, their commercial boundaries are far less defined. This hybridization manifests
in two ways: cocoa produced in sustainable agroforestry systems is predominantly sold
through agro-extractivist commercial structures in the bulk chain; and the same farmers
who depend on an agro-extractivist value chain (bulk) simultaneously engage in a socio-
biodiversity value chain (fino). In the following sections, we unpack the implications of this
commercial hybridization. First, we elaborate on the tensions emerging from addressing
the bulk cocoa market as a socio-biodiversity economy, and second, we address the role of
the fino cocoa value chain as a pathway for transforming commercial relations in the region.

5.1. Incomplete Socio-Biodiversity Economy Transition

Place-based production systems have traditionally been pervasive in the Amazon and
represent an important backbone of local economies [45] and a source of transformative
processes based on local knowledge and partnerships with external actors [14,36,46]. These
local systems, however, operate in commercial spaces dominated by agro-extractivist
economic models. The coexistence of both economic models creates commercial tensions
as these local economies are vulnerable to appropriation by commodity-based economies.
Cocoa is a typical case of a forest product that has been commodified since the colonial
period. The cocoa value chains that originated in agroecological principles tend to undergo
a gradual shift toward raw commodity production as they become integrated into global
markets [17,49,70].

These dynamics may not be unique to cocoa. A limited but growing body of literature
suggests that other socio-biodiversity products in the Amazon may be following potentially
similar trajectories [26,39]. The global expansion of the açaí market, for instance, appears to
have shifted trade from short local chains toward agro-industrial configurations, potentially
centralizing control and aggregating value outside the region [13]. Similar concerns have
been raised for Brazil nut chains, where global demand growth may be strengthening
traders’ influence over pricing, information flows, and value aggregation [18,31]. Yet
the specific commercial mechanisms behind these shifts remain poorly understood, as
few studies have examined value chain dynamics in sufficient detail to document how
commercial relations are structured on the ground.

The multidimensionality of the socio-biodiversity economy can generate some trade-
offs. Categories such as product type (e.g., cocoa, açaí, Brazil nuts), production systems
(e.g., agroforestry), or producer type (e.g., family farmer) are relevant for defining this
economy; however, a decontextualized focus on a few aspects of the system can result, at
best, in romanticized interpretations or, at worst, in the strengthening of agro-extractivist
commercial structures. This is particularly relevant in contexts where production systems
are transitioning toward agroforestry systems, which are closely associated with the socio-
biodiversity economy. In the Transamazon, this risk is exemplified by the gap between the
Cocoa Route narrative and the actual reach of state support. While the region has been
branded as a sustainable transition through the National Integration Routes Program, only
8% of the farmers interviewed have access to CEPLAC and EMATER services. Severe bud-
get and staff reductions over the past decades have weakened these institutions’ capacity
to support the very transition they helped promote. As a result, the Cocoa Route risks
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functioning primarily as a discursive framework while structural conditions on the ground
remain largely unaddressed.

In sum, the socio-biodiversity economy observed in the region has not yet been able to
break through persistent agro-extractivist socioeconomic structures that continue to shape
commercial relations in the region [28,71]. As a result, farmers act as suppliers of low-value
raw commodities while global traders capture most of the economic benefits generated by
the expansion of the AFS-based cocoa production. Our analysis indicates that the transition
to a socio-biodiversity economy has not yet been completed in the Transamazon. Despite
its shortcomings, the bulk cocoa value chain has created an opportunity for the fino cocoa
value chain to emerge. In the following section, we elaborate on the role of this emergent
value chain for the transformation of commercial relations in the region.

5.2. Between Bulk and Fino Cocoa

The socio-biodiversity economy aims, among other goals, to enhance local value
aggregation, strengthen farmers’ bargaining position in commercial transactions, and
foster upgrading opportunities through collaboration among NGOs, private actors, and
cooperatives [22,36,45]. In contrast to the bulk cocoa value chain, the fino cocoa value chain
has shown remarkable performance in upgrading and value aggregation (Table 1), in which
the farmers’ cooperatives play a key role.

Through reorganization of their production, both cooperatives have been able to
increase their economies of scale and negotiate better prices. Just as agri-food traders
provide a permanent channel for marketing any quantity of bulk cocoa, the two cooperatives
offer their members a comparable outlet for fino cocoa, acting not only as gateways to the
market but also as platforms for renegotiating market parameters. Moreover, while bulk
cocoa farmers must accept the standards and prices set by traders, fino cocoa producers can
negotiate prices directly with cosmetics and chocolate companies through their cooperatives.
These mechanisms encourage farmers to increase fino cocoa production.

Partnerships with state and non-state actors have also opened opportunities to en-
hance process, product, and functional upgrading. Farmers have been able to increase their
technical expertise to improve cocoa production and processing. In turn, these advance-
ments have allowed farmers not only to supply high-value processed beans but also to
engage in the verticalization of production by processing cocoa into chocolate. In particular,
Cacauway, the chocolate brand of the farmers’ cooperative COOPATRANS, has been able
to reach regional markets.

The fino cocoa value chain may represent what Feola [72] calls a ‘crack’ in the system,
the opening up of an autonomous space in locked-in structures that allows for experimen-
tation and small changes. Although this remains a niche market, it has a much deeper
influence on reimagining commercial relations in the region. The way farmers interact with
the other actors in the fino cocoa value chain has a lot to say about their ability to reshape
the local economy. It was not until the 2010s that farmer-led initiatives started to emerge,
engaging in the fino cocoa production and local value aggregation [73,74]. The efforts of
farmers, cooperatives, state institutions and NGOs to carve out a space within a commodi-
fied sector indicate a developmental trajectory that integrates key economic dimensions
of the socio-biodiversity economy. However, the dominance of the bulk cocoa market and
its importance for the farmers’ household income raise questions about the potential of
the fino value chain to trigger disruptive changes in commercial relations. Farmers are
reshaping commercial relations while still relying on bulk cocoa sales. As a niche market
accounting for only 2% of the regional trade [22], it remains uncertain whether fino cocoa
could become the region’s primary outlet, since this would require a level of expansion
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capable of absorbing the full production of all farmers. A niche market of this scale cannot,
on its own, transform the dominant commercial structures.

A more decisive role from state institutions and other actors is needed to address
the structural conditions that sustain agro-extractivist commercial patterns in the bulk
chain. Facilitating access to land documentation (CAR) would be a critical first step, as
it would enable farmers to sell directly to traders, participate in certification programs,
and access technical assistance—three channels currently blocked by bureaucratic and
logistical obstacles. Equally important is investment in rural transport infrastructure
and collective logistics, which would reduce farmers’ dependence on intermediaries who
currently dominate the first stage of the bulk value chain. Strengthening state agencies such
as CEPLAC and EMATER would be essential to improve farmers’ production practices
regardless of the value chain. This would also shift technical assistance from the private
sphere of agri-food traders back into the public institutional framework. Alongside these
measures, public investment in local processing facilities would enable cooperatives and
farmers to transform not only fino but also bulk cocoa into derivatives such as powder,
butter, and liquor, thereby fostering local value aggregation within the Transamazon region.
The development of public procurement channels for locally produced cocoa could further
valorize agroforestry-based production and strengthen the position of local farmers in the
commercial landscape. Without such intervention, the emergence of the fino cocoa market
risks becoming another legitimating element reinforcing the socio-biodiversity economy
narrative in the region, while the largest share of cocoa will remain traded through agro-
extractivist practices.

6. Conclusions
This study provides an analysis of cocoa value chains in the Transamazon region and

their relations to agro-extractivist and socio-biodiversity economy models. By focusing on
commercial relations, we show how the analysis of value chain dynamics and upgrading
mechanisms can reveal deep-seated power asymmetries that remain invisible when the
focus is limited to production systems and environmental outcomes. This study contributes
to the socio-biodiversity economy debate by moving beyond social and ecological emphases
to critically examine the commercial dimension on the ground.

Our analysis indicates that the transition to a socio-biodiversity economy in the
Transamazon remains incomplete due to persistent structural constraints. The bulk cocoa
chain, which accounts for 98% of the regional trade, operates under market-captive gov-
ernance, where stock exchange pricing, dependence on intermediaries, and barriers to
land documentation confine farmers to the role of commodity suppliers with virtually no
bargaining power. At the same time, the fino cocoa chain suggests that more equitable
commercial relations are possible through relational governance, cooperative intermedia-
tion, quality-based pricing, and multi-stakeholder support for value aggregation. Yet this
chain represents only 2% of the regional trade, and its capacity to transform the dominant
commercial structures remains constrained by its scale.

The coexistence of these two chains points to a process of commercial hybridization,
which manifests in two ways: cocoa produced in sustainable agroforestry systems is
predominantly sold through agro-extractivist commercial structures in the bulk chain,
and the same farmers simultaneously engage in both models as part of their livelihood
strategies. Rather than advancing along parallel trajectories, the two models intersect in the
commercial sphere. It is in this intersection that both the transformative potential and the
structural limitations of the socio-biodiversity economy become visible. The transition to
more inclusive commercial relations will therefore depend not only on fostering emergent
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value chains such as fino cocoa, but also on addressing the structural conditions that sustain
agro-extractivist patterns in the bulk chain.

As a qualitative study focused on a specific regional context and two cooperatives, the
findings reflect the particular institutional, market, and organizational conditions observed
in the field. The structural constraints and hybridization patterns identified here may
manifest differently in other regions or value chains. Future research could extend this
analysis to other socio-biodiversity products in the Amazon to assess whether similar
patterns of commercial hybridization emerge and explore the conditions under which
relational governance structures can scale beyond niche markets.
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