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Abstract: Background: Although agri-food supply chains have become fundamental for food security
throughout the world, some are associated with negative environmental and socioeconomic impacts.
This study explores the possibilities of transforming the governance in Brazil’s soybean supply
chain based on stakeholders’ accountability. Methods: We used secondary data from companies’
reports and statistical yearbooks to identify key stakeholders in the soybean supply chain as well
as to explore trade-offs between reducing farming expansion into new agricultural frontiers and
increasing investments in agro-industrial sectors. Results: The results reveal that at the global level,
multinational corporations along with domestic groups should be held accountable for improving
the governance of the soybean supply chain in Brazil since foreign multinationals control 65.4% of it.
At the domestic level, losses in Brazil’s farming sector can either be offset by an 11% or 5.2% market
share increase in the trading segment or in the whole supply chain, respectively, since Brazilian
groups control 93.4% of the farming sector but only 7.1% of the agro-industrial sectors. Conclusions:
Global accountability and domestic trade-offs are fundamental for transforming governance in global
agri-food supply chains. They serve as a means for overcoming the current strategy of expansion
into new farming frontiers.

Keywords: food supply chains transformation; stakeholder accountability; business evolution;
corporate environmental management; responses to environmental issues; environmental; social and
governance values (ESG)

1. Introduction

There is growing global interest in the transparency and sustainability of agri-food
supply chains [1,2]. Improved relationship strategies in food supply chains (e.g., coopera-
tion, coordination, and collaboration and accountability) can generate positive effects such
sustainable gains in environmental and economic dimensions [3].

As some agri-food supply chains are largely international, making them more ac-
countable and sustainable requires a collaborative effort among different countries and
stakeholders [4]. Approaches toward sustainable and responsible agri-food supply chains,
therefore, need to be promoted in different business sectors that include all the key stake-
holders established along the supply chain [5–7].

There is a growing demand for transparency at the international market level over
how supply chains source agricultural commodities [8]. As a practical outcome of flaws
in transparency, part of the agricultural global flows remains unaccountable, which is
detrimental to the agri-food sector as a whole.

Corporate sustainability as a business response to environmental issues requires im-
proved transparency, governance, and accountability across the supply chain as a whole [7].
The existing top-down approaches such as market moratoriums [9], reductions in foreign
direct investments [10], and commitments to eliminate deforestation from agricultural
commodity chains [11] put pressure on domestic and multinational groups operating in the
farming and trading sectors. However, by focusing on output segments, these approaches
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do not hold accountable the important multinational corporations involved in the input
segments, such as seeds, machinery, agrochemicals, and fertilisers [8,12].

These approaches also offer no trade-offs between reducing domestic investments in
farming expansion into new agricultural frontiers and increasing them in agro-industrial
sectors such as seeds, machinery, fertilisers, agrochemicals, and trading. The opportunity
costs of reducing the expansion of agricultural frontiers can be offset by investments in
industrial segments that better remunerate capital and labour [12]. As a consequence,
important stakeholders lack accountability in these current approaches to improve gover-
nance [13].

To improve the accountability in supply chains, those who will be sharing the costs
for better practices, and the possible trade-offs for committed stakeholders, must be iden-
tified. There are two fundamental steps required to make this happen. First, the key
stakeholders that need to be accountable in the process must be identified for the sake of
transparency. Second, possible win-win solutions and trade-offs for addressing the existing
challenges should be explored [14]. To this end, it is fundamental to have a comprehensive
understanding of agri-food supply chains as a whole, as well as the market share held by
key stakeholders.

This article adds to existing efforts to improve transparency in the soybean supply
chain established in Brazil as a means to transform governance based on the accountabil-
ity of companies and possible trade-offs for committed stakeholders. This can lead to
future renegotiations of responsibilities targeting the development of fair, responsible, and
sustainable agri-food supply chains.

This article specifically aims to identify the key stakeholders operating in the supply
chain and their respective market shares as a means to discuss their accountability in the
business. Further, it explores trade-offs between reducing the domestic investments in
farming expansion and increasing the market share in agro-industrial segments that better
remunerate capital and labour. By doing so, this study explores a novel conceptualisation
of food supply chain transformations that can lead to greater benefits for different countries
and stakeholders.

2. Theoretical Framework
2.1. Soybean Agribusiness

Soybean is the main crop in Brazil, both in scale and in value. In the 1990s, soybean
advanced from the south towards the central area of Brazil, and in the 2000s, it expanded
farther to the north [15]. Soybean monoculture is now expanding towards new agricultural
frontiers such as parts of the Amazon and the Matopiba (Matopiba is a new agricultural
frontier in Brazil that partially covers the states of Maranhão, Tocantins, Piauí, and Bahia)
in the north and northeast of Brazil, respectively, as represented in Figure 1.

Brazilian environmental law and the forest code disciplines agricultural expansion
into areas of native forests but the growing markets for soybeans drive farmers’ expansion
towards new agricultural frontiers [16]. Part of the commodity-exporting farming sector
strategy has been to laterally expand production into these new agricultural frontiers,
particularly by reducing the so-called “Brazil cost” (transaction costs of producing and
commercialising in Brazil), through the improvement of infrastructure (i.e., roads, storage
conditions, railway construction, and improvements in ports) [17].

The most common implications from the expansion of the commodity-exporting farm
sector in Brazil are land related conflicts [18] and the increase in deforestation rates [19].
Most commonly, land related conflicts happen when the local population, who are consid-
ered informal land holders (the so-called posseiros) are faced with immigrating large-scale
farmers in search of new land to be farmed. There here are also similar cases of large-
scale farmers invading traditional indigenous lands that are still not acknowledged by the
government [20].
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Figure 1. Consolidation and expansion of soy plantations in Brazil between 2006 and 2017. Consolidation is defined as
municipalities that have remained as important producers and that have increased their planted areas, when comparing
data from 2017 with 2006. Expansion is defined as municipalities planted with soy in 2017 that did not previously have soy
planted in 2006. Source: Based on the data of the area planted with soybeans in 2006 and 2017, which are available at the
Brazilian Institute for Geography and Statistics website (SIDRA/IBGE). 2017 is the year of the latest agricultural census
in Brazil.

The expansion of the agricultural frontier has been causing relevant environmental
impacts, particularly the deforestation of native forests. Farming expansion is one of the
main causes of deforestation in the Amazon [21] and soybean expansion into the Matopiba
region is taking place in the states with the greatest percentage of native vegetation of the
Cerrado biome [17].

The growing demand for transparency at the international market level over how
supply chains source agricultural commodities has resulted in important practical measures
for curbing deforestation. Initiatives led by importing countries include the Amsterdam
Declaration, a commitment by seven European countries to eliminate deforestation from
agricultural commodity chains [11]. Brazil’s Soy Moratorium was the first voluntary zero-
deforestation agreement implemented by major soybean traders agreeing not to purchase
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soy grown on deforested lands [9]. Recently, these efforts have also been underpinned by
investors threatening to withdraw investments from companies connected to deforestation
in the Amazon [10].

Initiatives toward sustainable supply chains focus on the traceability of goods pro-
duced by stakeholders established at chains (mainly farmers, soybean crushing plants,
and traders). These stakeholders try to collaborate with members that are willing to adapt
their practices to new market demands toward a free deforestation supply chain, as de-
scribed in [7]. Even though progress has been made through these efforts, non-committed
sectors maintain their business-as-usual practices by accessing less restrictive markets or
leaking farming activities to other agricultural frontiers, such as the Cerrado Brazilian
Savannah [11,16,21].

While only six large soy traders account for most soy exports from Brazil, soy busi-
nesses involve thousands of companies who may have different deforestation footprints,
and must independently comply with any voluntary moratoriums [22]. Although most
of Brazil’s agricultural output is deforestation-free, 2% of properties in the Amazon and
Cerrado are responsible for 62% of all potentially illegal deforestation and roughly 20% of
soy exports from both biomes to the EU may be contaminated with illegal deforestation [23].
These studies reveal the importance of targeting key market leading companies but also
the need for considering the whole supply chain as a means for improving transparency
and accountability [22,23].

2.2. Agribusiness Companies’ Accountability

Since the advent of the theoretical framework about the organisation–environment
interface demonstrating that no business is an island, scholars have developed intersec-
toral analytical approaches involving whole supply chains [24]. Specifically in agri-food,
supply chains include the farming sector, and the total sum of operations involved in the
manufacture and distribution of farm supplies; the production operations of the farm; and
the storage, processing, and distribution of farm commodities made from them [25].

Thus, firms are seen as no longer competing only as independent units, but also as
members of supply chains or networks, connected to one another to organise and provide
a product or service [26]. In this perspective, agri-food supply chains developed the ability
to integrate themselves into a chain as a strategy to succeed, creating internal governances
in order to increase coopetition [3]. Several challenges and opportunities arise from taking
part in a supply chain that forces firms to look for more effective forms of coordinating
flows, inside and outside the focal firm [27].

Considering agricultural and agro-industrial practices, new concerns have emerged [7],
specifically in areas of the environment [12], transparency [8], and sustainability [28]. There-
fore, the development of sustainable food supply chains has gained prominence in recent
years [5], with special attention for local characteristics [1] and ecological, environmental,
and social dimensions [3].

Through a food supply chain, stakeholders are characterised by interdependence [29].
Scholars sustain that beyond the interdependence based on economic behaviour and
through the convergence of goals and needs, the stakeholders’ interaction and behaviour
do not represent a disconnection from the scenario of social, cultural, and environmental
reality, but are also situated on those [3]. The supply chain approach compose new frames
that demand a new governance arrangement [5], and in some cases, a redesign of the food
supply chain [30].

New frames create specific demands for specific resources that do not just address
economic integration, but also correspond to scenarios that involve ecological, environ-
mental, and social dimensions [29]. It is the case for globalised supply chains [5,31], and
with multi-sectorial partnerships, as in the soybean produced in Brazil [8,12].

Thus, actions need to be coordinated and accountable to achieve a goal and determine
responsibilities among supply chain stakeholders [7], [31]. A supply chain governance
framework helps to better understand managerial issues such as how to select partners, how
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to go about designing partnership arrangements, and how partnerships can be developed
to ensure long-term supply chain sustainability and success [32].

Stakeholders in supply chains create their own internal governance arrangements
and a variety of external stakeholders may also seek to influence chain activities and/or
outcomes [5]. This means that supply chain governance has a multi-institutional nature [5],
besides being multi-sectorial [8,12]. Building on this background, studies on supply chains’
governance reinforce the importance of strategic alliances among stakeholders [33] realised
in socio-technical arrangements [34].

This comprehensive approach helps us to address the functioning of agri-food sup-
ply chains, the role played by key stakeholders, and by exploring improvements in its
governance based on stakeholders’ accountability and trade-offs. It is also useful for identi-
fying the responsibilities and alliances of different stakeholders particularly in hierarchical
structures. Even though it is focused on private firms, it can be complemented by a more
comprehensive approach involving other stakeholders such as the state.

3. Methods

Similar to what was conducted in previous studies [8,12], key stakeholders in the
soybean supply chain were identified based on the definition of the most popular inputs
used in each production stage, their suppliers, and the country of origin of the companies
involved. The relevance of each stakeholder was estimated based on their market share
in each business segment as described in [35]. Market share information was obtained
in the companies’ reports as well as in statistical yearbooks from producer associations
that annually estimate the market participation of their members in Brazil, as described in
Table 1.

Table 1. Segments and sources.

Segments Organisations

Seeds Brazilian Association of Soybean Seeds Producers (Abrass)
Fertilisers National Fertilisers Association (ANDA)

Agrochemicals Brazilian Association of Generic Pesticides (Aenda)
Machinery National Manufacturers Association of Motor Vehicles (Anfavea)

Farmers Soybean Producers Association (Aprosoja)

For market share estimations, we first quantified the total sales in the country for each
input per segment (e.g., 5580 soybean combines sold in Brazil in the 2019/20 agricultural
year). We then identified the main international and domestic companies operating in each
segment (e.g., CNH, John Deere, and AGCO in the case of soybean combines), and their
total sales (e.g., 2903 soybean combines by CNH, 2269 by John Deere, and 408 by AGCO).
To estimate the total market share of domestic groups in each segment of the supply chains
in the sample, we calculated and added the market shares of all Brazilian groups. The
results are found in Table 2. Information was collected for the years 2015 and 2020 as a
means to measure market share evolution over time.

Trade-offs between reduced domestic investments in the farming sector and the
increased market share of domestic groups in the agro-industrial segments were explored.
This was performed according to the market size of each soybean supply chain stage, which
was estimated based on the literature review. The market size of all studied segments (from
seeds to trading) was estimated based on annual market transactions in each segment,
as presented in Table 3. From this information, scenarios were projected to offset the
opportunity costs of curbing agricultural expansion into the two main agricultural frontiers
in Brazil: The Amazon with 4.5 million hectares planted with soybean and the Matopiba
region of the Cerrado with 5.7 million hectares planted with soybean.
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Table 2. Market share held by Brazilian vis à vis multinational companies in sectors of the soybean supply chain established
in Brazil for the years of 2015 and 2020 (in percentage).

2015 2020

Segment Company Home Country Total Brazil Total Brazil US Germany China Others

Seeds

Technology
Bayer (Monsanto) Germany 88.8 0.0 90.0 0.0 0.0 90.0 0.0 0.0
Pioneer/Corteva United States 5.8 0.0 6.0 0.0 6.0 0.0 0.0 0.0

Others Multinational 5.4 0.0 4.0 0.0 0.0 0.0 0.0 4.0

Production
GDM and others Multinational 50.0 0.0 75.0 0.0 6.0 29.0 2.0 38.0
TMG and others Brazil 50.0 16.5 25.0 8.7 0.0 16.3 0.0 0.0

Subtotal 100.0 16.5 100.0 8.7 6.0 67.6 1.0 21.0

Machinery

Tractors

AGCO Massey United States 25.6 0.0 16.9 0.0 16.9 0.0 0.0 0.0
AGCO Valtra United States 22.3 0.0 13.4 0.0 13.4 0.0 0.0 0.0

CNH Case Italy 6.4 0.0 9.4 0.0 0.0 0.0 0.0 9.4
CNH New Holland Italy 19.3 0.0 23.1 0.0 0.0 0.0 0.0 23.1

John Deere United States 22.5 0.0 36.7 0.0 36.7 0.0 0.0 0.0
Agrale S.A Brazil 3.8 3.8 0.4 0.4 0.0 0.0 0.0 0.0

Combines

AGCO Massey United States 10.3 0.0 6.4 0.0 6.4 0.0 0.0 0.0
AGCO Valtra EU 3.2 0.0 0.9 0.0 0.9 0.0 0.0 0.0

CNH Case Italy 15.5 0.0 18.5 0.0 0.0 0.0 0.0 18.5
CNH New Holland Italy 31.0 0.0 33.5 0.0 0.0 0.0 0.0 33.5

John Deere United States 40.0 0.0 40.7 0.0 40.7 0.0 0.0 0.0
Subtotal 100.0 1.9 100.0 0.2 57.5 0.0 0.0 42.3

Fertilisers

Phosphorus

Vale (now Mosaic) United States 29.6 29.6 29.7 0.0 29.7 0.0 0.0 0.0
Anglo American UK 5.9 0.0 6.7 0.0 0.0 0.0 0.0 6.7

Others Brazil/Multinationals 20.6 10.3 19.6 17.5 0.0 0.0 0.0 2.1
Imported 44.0 0.0 44.0 0.0 7.5 0.0 7.0 29.5

Potassium
Vale (now Mosaic) United States 8.0 8.0 5.0 0.0 5.0 0.0 0.0 0.0

Imported 92.0 0.0 95.0 0.0 0.0 11.4 0.0 83.6

Manufacture

Yara Norway 20.5 20.5 25.0 0.0 0.0 0.0 0.0 25.0
Mosaic/ADM United States 19.0 19.0 20.0 0.0 20.0 0.0 0.0 0.0

Dreyfus France 1.5 1.5 0.0 0.0 0.0 0.0 0.0 0.0
Nutrien Canada 0.0 0.0 10.0 0.0 0.0 0.0 0.0 10.0
Fertipar Brazil 17.7 17.7 15.0 15.0 0.0 0.0 0.0 0.0

Heringer (undergoing
judicial recovery) Brazil (56%) 13.3 7.4 6.0 3.3 0.0 0.0 0.0 2.7

Regional Brazil 8.2 8.0 7.0 6.5 0.0 0.0 0.0 0.5
Outros Brazil/Multinationals 17.3 8.6 17.0 5.0 0.0 0.0 0.0 12.0

Subtotal 100.0 33.5 100.0 19.2 20.5 2.9 1.8 55.6

Pesticides

Syngenta/ChemChina China 21.2 0.0 18.6 0.0 0.0 0.0 18.6 0.0
Bayer Germany 15.3 0.0 15.7 0.0 0.0 15.7 0.0 0.0
Basf Germany 12.4 0.0 9.2 0.0 0.0 9.2 0.0 0.0
UPL India 0.0 0.0 8.9 0.0 0.0 0.0 0.0 8.9
FMC United States 7.1 0.0 8.5 0.0 8.5 0.0 0.0 0.0

Corteva United States 0.0 0.0 4.0 0.0 4.0 0.0 0.0 0.0
DuPont United States 6.5 0.0 4.0 0.0 4.0 0.0 0.0 0.0

Dow United States 5.6 0.0 3.0 0.0 3.0 0.0 0.0 0.0
Others Multinational 26.6 0.0 22.3 0.0 5.0 3.0 5.0 9.3
Nortox Brazil 2.3 2.3 2.7 2.7 0.0 0.0 0.0 0.0

Ourofino Brazil 1.0 1.0 2.1 2.1 0.0 0.0 0.0 0.0
Small companies Brazil 2.0 1.0 1.0 1.0 0.0 0.0 0.0 0.0

Subtotal 100.0 4.3 100.0 5.8 24.5 27.9 23.6 18.2

Farming Subtotal 100.0 93.4 100.0 93.4 2.0 0.0 1.0 3.6

Trading

Cargill United States 12.4 0.0 11.4 0.0 11.4 0.0 0.0 0.0
Bunge United States 15.7 0.0 9.4 0.0 9.4 0.0 0.0 0.0
ADM United States 10.0 0.0 7.8 0.0 7.8 0.0 0.0 0.0

Dreyfus France 5.4 0.0 7.5 0.0 0.0 0.0 0.0 7.5
Cofco China 0.0 0.0 3.8 0.0 0.0 0.0 3.8 0.0
Others Multinational 25.8 0.0 44.0 0.0 11.0 3.0 15.0 15.0

Amaggi Brazil 4.1 44.0 6.6 6.6 0.0 0.0 0.0 0.0
Coamo Brazil 4.5 4.5 2.3 2.3 0.0 0.0 0.0 0.0
Cutrale Brazil 0.1 0.1 1.7 1.7 0.0 0.0 0.0 0.0

Bianchini Brazil 3.5 3.5 1.2 1.2 0.0 0.0 0.0 0.0
Caramuru Brazil 2.3 2.3 1.0 1.0 0.0 0.0 0.0 0.0

Granol Brazil 3.5 3.5 0.2 0.2 0.0 0.0 0.0 0.0
Comigo Brazil 1.7 1.7 0.1 0.1 0.0 0.0 0.0 0.0

Algar Agro Brazil 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.0
Others Brazil 9.3 9.3 2.9 2.9 0.0 0.0 0.0 0.0

Subtotal 100.0 30.7 100.0 16.1 39.6 3.0 18.8 22.5

Source: Based on data published by Anprosem [36], Anda [37], Aenda [38], Anfavea [39] and Aprosoja [40].

Trade-offs between reducing investments in farming expansion and increasing mar-
ket share in agro-industrial sector were explored for the following scenarios: increased
domestic market share in the trading segment and in the whole supply chain. Highlighting
the significance of agri-food in 2019, the agri-food sector was responsible for 21.2 % of the
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Brazilian gross domestic product (GDP), while the farming sector represented 4.8% of the
national GDP [41].

Table 3. Market size of each business segments (in USD billions).

Segment Market Size in 2020
(in USD Billion)

Proportion of the
Whole Market (%) Source

Seeds 2.0 2.3 BRL 8 billion worth
market [36]

Machinery 2.3 2.6 BRL 11 billion worth market,
85% soybean [42]

Fertilisers 4.7 5.4
Soybean represents 47% of

Brazil’s fertiliser market
worth USD 10.2 billion [37] *

Agrochemicals 8.1 9.3

Soybean represents 71% of
Brazil’s pesticides market

worth USD 11.5 billion
(Santos & Glass, 2018)

Farming 28.6 32.9 Considering 114.8 tons
produced in 2020 [43]

Trading 41.2 47.5 USD 34.7 billion exported
plus domestic market [44]

Total 86.9 100

* Based on raw materials and not on manufactured fertilisers.

4. Results
4.1. Key Stakeholders Based on Market Shares

In Brazil, 91.8% of the soybean cultivated is transgenic and the German multinational
Bayer controls 90% of Brazil’s transgenic market share. Although Brazil has companies that
dominate soy genetics, transgenics are controlled by multinationals that receive royalties
from Brazilian companies licensed to use their technology in seed production. Domestic
seed producers such as Tropical Melhoramento and Genética (TMG) who have created their
own germplasm improvement programmes and pay royalties for the use of transgenics,
hold 25% of the market share. Studies show that multinationals that own the characteristics
transferred to local germplasm make about 65% of the profit from the final price of soybeans,
while the other 35% of the profit is shared between the germplasm developers and seed
multipliers [45]. Thus, in the segment of the chain related to the production of seeds,
domestic capital would be equivalent to only 8.7% for the agricultural year of 2019/2020
(35% of 25% market share), as described in Table 2.

The machinery sector is a worldwide oligopoly as a result of mergers and acquisitions
headed by the following major international groups: John Deere, CNH (holder of the brands
Case and New Holland), and AGCO (holder of the brands Massey Ferguson and Valtra).
In Brazil, the three companies together control 99.6% of tractor sales and 100% of combine
harvester sales [39]. The national capital share for the agricultural year of 2019/2020
was estimated at 0.2% when including the Brazilian company Agrale, see Table 2, which
produces tractors rarely used for soybean due to their relatively small size. There is a
greater market share of domestic companies in the case of agricultural implements, such as
ploughs, scarifiers, limestone spreaders and cultivators, although precise data on market
share is not available.

The following two types of companies operate in the fertiliser segment: those that pro-
duce raw materials (or simple fertilisers) and those that manufacture formulated fertilisers.
Most of the raw material for the fertilisers used in Brazil is imported. In the case of soy-
beans, phosphorus (44% imported) and potassium (95% imported) are the most commonly
used macronutrients [37], since soybeans do not require nitrogen fertilisation and there is
little use of micronutrient fertilisation. In Brazil, the Vale Company, controlled by Brazilian
groups, used to be the largest producer of phosphorus and the only producer of potassium,
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a sector that is now controlled by the multinational Mosaic. It is estimated that domestic
groups produce 8.7% of the fertilisers consumed in Brazil (17.5% of phosphorus and 0% of
potassium), as in Table 2.

In relation to fertiliser manufacturers, the market in Brazil is led by the multinational
Yara, with domestic groups holding 29.8% of the market. The Fertipar Group and Heringer
(today with 56% of national capital) are the Brazilian companies with the largest partici-
pation in the manufacturing of fertilisers in Brazil. The rest of the market is serviced by
domestic companies of a regional nature and by multinational groups. Considering an
8.7% national share in the production of raw materials and a 29.8% share in the production
of fertilisers, it is estimated that Brazilian participation in the fertiliser market has an
average of 19.2%, as shown in Table 2.

In Brazil, 94% of total agrochemical (pesticides) sales refer to the following three classes
of products, defined by their purpose: insecticides (33%), herbicides (32%), and fungicides
(29%). Soybean farming is the main consumer of agrochemicals in Brazil, accounting for
50% of sales according to the National Union of the Plant Defence Products Industry [46].
There are the following two business segments: products with patents that require inno-
vation, controlled by multinational groups; and generic products, authorised after patent
exclusivity periods end, in which the industry with domestic capital still has a stake. In
the segment of products with patents, there is ample competition, but few of them have a
significant market share. In Brazil, the multinationals control 94.2% of sales, specifically
Syngenta/ChemChina (18.6%), Bayer (15.7%), and Basf (9.2%), and other multinational
groups with smaller slices. The companies with national capital only make up 5.8% of the
total of commercial agrochemicals traded in the country [38]. This percentage is made up
of domestic companies such as Nortox and Ourofino, and a group of small businesses.

Brazil has been experiencing changes in the profile of the soybean grower. The private
producer is now competing with large national corporations and multinational companies
such as Los Grobo, which leases land and manages crops, and Agrinvest, which purchases
land for agricultural production. In Brazil, there are 33,200 registered properties belonging
to foreigners, occupying 3.8 million hectares [47]. The area used for soybeans in Brazil is
around 57.2 million hectares and it has been estimated that 93.4% of this area belongs to
Brazilian farmers (see Table 2).

The large multinational export companies such as ADM, Bunge, Cargill, and Dreyfus
(known as the ABCD group) have oligopolised the governance of the soybean supply
chain [48]. Recently, China celebrated the purchase of Noble Agri (trade) by China National
Cereals, Oils, and Foodstuffs Corporation (COFCO) as a way to ensure their presence in
21 countries, including Brazil and Argentina, its two largest soy suppliers. It is estimated
that domestic capital controlled about 16.1% of the commercial soybean market in the
country in the agricultural year of 2019/2020, less than the 30.7% market share of 2015, as
in Table 2. Brazilian groups include Amaggi, Coamo (a cooperative), Cutrale, Bianchini,
Granol, Caramuru, and Comigo (a cooperative).

The results reveal that the market share held by Brazilian groups as a whole dropped
between 2015 and 2020. In this time span, there were changes in the share held by domestic
companies in the segments of seeds (from 16.5 to 8.7%), fertilisers (from 33.5 to 19.2%),
pesticides (from 4.3 to 5.8%), machinery (from 1.9 to 0.2%), and in the trading sector (from
30.7 to 16.1%). Proportionally, the market share held by Brazilian groups as a whole
dropped from 40% in 2015 to 34.6% in 2019/2020. The share of domestic groups in the
capital and technology intensive sectors (excluding the farming sector) dropped from
12.5% in 2015 to 7.1% in 2020.

Figure 2 summarises the market share held by Brazilian vis à vis multinational compa-
nies in key sectors of Brazil’s soybean supply chain for the agricultural year of 2019/2020.
It highlights that key agro-industrial segments (such as seeds, machinery, and pesticides)
are controlled mainly by multinational companies.
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Figure 2. Market share held by Brazilian vis à vis multinational companies in key production stage
of the soybean supply chain established in Brazil in 2020 (in %). Source: Based on data published by
Anprosem [36], Anda [37], Aenda [38], Anfavea [39] and Aprosoja [40].).

While domestic groups have an important market share in the farming sector, multina-
tional companies tend to control the industrial segments of the production chain. German
companies control the seed sector and have an important market share in the pesticides
sector. American companies control the machinery sector and have important shares of
the pesticides and trading sectors. Chinese companies have a relevant market share in the
pesticide and trading sectors, as described in Figure 3. The soybean produced in Brazil is
exported mainly to China (57.4%) and domestic consumption in Brazil is the second largest
market (15.6%) [48].
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4.2. Trade-Offs Based on Market Size

The studied segments of the soybean production chain in Brazil generated USD
86.9 billion worth of gross income in the agricultural year of 2019/2020 (see Table 3). The
seed segment had a USD 2 billion income, while sales of tractors and combine harvesters
resulted in a USD 2.6 billion gross revenue, as described by companies’ reports. Fertilisers
generated a USD 4.7 billion gross income and the companies in the agrochemicals segment
had a gross income of USD 8.1 billion. Estimations were also made for the farming and
trading segments that accounted for USD 28.6 billion and USD 41.2 billion worth of markets,
respectively [44].

Figure 4 summarises the market size of each segment in the soybean production
chain established in Brazil and the market share held by domestic vis à vis multinational
companies. It also presents two possible scenarios for trade-offs between reduced farming
expansion into new agricultural frontiers and increased market share in agro-industrial
sectors. In the first scenario, the opportunity costs of hindered farming expansion are offset
by an 11% domestic market share increase in the trading segment. In the second scenario,
the opportunity costs are offset by a 5.2% domestic market share increase in the whole
supply chain.
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Figure 4. Market size of key segments of the soybean supply chain for the agricultural year of
2019/2020 and possible financial trade-offs between farming expansion and increasing market
share in industrial segments (in USD billions). Source: Based on data published by Anprosem [36],
Anda [37], Santos and Glass [49] and Escher and Wilkinson [44].

Both scenarios estimate the opportunity costs of stopping the two main agricultural
frontiers in Brazil: the Amazon frontier with 4.5 million hectares planted with soybean and
the Matopiba region of the Brazilian Savannah (Cerrado) with 5.7 million hectares. Soybean
farming generates USD 3.5 billion income per year in the Amazon and USD 4.5 billion per
year in the Matopiba, as shown in Table 3.

The results reveal that a USD 4.5 billion gross income in farming activities can either
be offset by an 11 or 5.2% domestic market share increase in the trading segment or in the
whole supply chain, respectively, as shown in Table 4. In the first scenario, a domestic share
in the trading segment equivalent to 27% of the total (the current 16% plus 11%) would
be enough for offsetting the income of soybean farms in the Amazon or in the Matopiba
region (USD 4.5 billion). In the second scenario, the same outcome can be obtained with a
12.3% domestic market share in the whole soybean production chain (the current 7.1% plus
5.2%). In both cases, the estimated increased market share is smaller than the one held by
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domestic groups in 2015, that is, 30.7% in the trading segment and 12.5% in the industrial
segments.

Table 4. Trade-offs between reducing investments in farming expansion and increasing market share
in agro-industrial segments.

Current
Situation Projection Outcome

Expansion
into

agricultural
frontiers

Area with
soybeans in

Brazil (million
ha)

Gross income
(USD billion)

Measure
(Curb

deforestation)

Area with
soybeans

(million ha)
%

Income
(USD

billion)

Amazon 36.4 28.6 100% 4.5 12.4 3.5
Matopiba 36.4 28.6 100% 5.7 15.7 4.5

Increased
market share

Current
domestic share

Gross income
generated

(USD billion)

Measure
(increase in

domestic
market share

by)

Targeted
market
share

%

Income
generated

(USD
billion)

Trading 16.0 41.2 11% 27.0 6.6 4.5
Whole chain 7.1 86.9 5.2% 12.3 6.2 4.5

Source: Based on data published by Anprosem [36], Anda [37], Aenda [38], Anfavea [39] and Aprosoja [40].

5. Discussion

Efforts to promote sustainable and responsible agri-food supply chains have focused
on top-down approaches such as market moratoriums [9], reductions in foreign direct
investments [10], and commitments to eliminate deforestation from agricultural commodity
chains [11]. These measures have proved efficacious in committing the more modern agri-
food supply chain to initiatives such as the soy moratorium [9]. However, current efforts
still need to address the following two important issues for improved transparency and
governance: 1. Make all the stakeholders accountable, including multinational companies
and 2. Explore the trade-offs between reduced farming expansion into new agricultural
frontiers and domestic investments in agro-industrial segments.

Sectors not committed to improved governance tend to maintain their business-as-
usual practices and undermine the whole supply chain reputation [11]. Therefore, top-
down enforcement approaches have to be complemented by horizontal efforts to improve
accountability in agri-food supply chains. To this end, it is fundamental that supply chains
are well understood, and that the roles and responsibilities of key stakeholders are made
transparent and, in some cases, renegotiated [50]. It is possible based on a broad picture of
the supply chains including the market share held by the key stakeholders.

Corporate sustainability in agri-food supply chains requires improved accountability
across the supply chain as a whole [7]. Agri-food supply chains include the farming sector,
and the total sum of operations involved in the manufacture and distribution of farm
supplies as well as the processing and distribution of farm commodities [3]. Several oppor-
tunities, but also responsibilities, arise from taking part in a supply chain [5]. New concerns
have emerged in agri-food supply chains [7], specifically in areas of the environment [12],
transparency [8], and sustainability [28]. For addressing these issues, recent studies reveal
that the supply chains’ governance should be based on multi-stakeholder efforts [5,8,12].

This study reveals that multinational corporations are the key stakeholders in the
soybean production chain established in Brazil. In all the soybean supply chain agro-
industrial segments, multinationals hold the majority of the market share and this foreign
control has grown in recent years [49]. Given the hierarchies established in the hybrid
forms of governance in supply chains [12], powerful stakeholders such as multinational
corporations can play a role in setting up strategic alliances for improved governance [28].

This study also adds to current efforts focusing on the output sectors such as farm-
ers [21] and traders [48] by providing a comprehensive understanding of the whole supply
chain including the input sectors (seeds, fertilisers, agrochemicals, and machinery) that
should also take part in an improved effort for accountability (see Figure 2). Seeds and pesti-
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cides companies have been developing new varieties adapted to new agricultural frontiers
prompting conflicts among farmers and among farmers and local communities [51]. Trac-
tors and other machinery are used to introduce plantations in illegally deforested areas [52],
and fertilisers make planting soybean in new agricultural frontiers viable [53]. Ultimately,
these are business sectors profiting from the expansion of agricultural frontiers [54].

Although the governance is part of companies’ strategies for economic performance,
in the soybean supply chain case, the existing governance has not avoided negative social
and environmental externalities [17]. Therefore, besides the private sector, governments
also have a role to play in promoting transparency and supporting sustainable business. As
most of the multinational companies are based in wealthy economy countries such as the
United States, Germany, and China, these countries should take an active role in promoting
the accountability of their home companies operating in developing countries [55].

Local stakeholders including companies, governments, farmers, and local communi-
ties can also play a role in improved governance [1]. Domestic groups can explore trade-offs
between reducing farming expansion and increasing their market share throughout agro-
industrial segments upstream and downstream of farms, as represented in Figure 4. The
advances of agri-food production in Brazil offer areas of opportunities for Brazilian groups
ranging from strengthening domestic seed-producing companies to the consolidation of
regional trading companies. It is by investing in the agro-industrial sectors that will better
remunerate capital and labour [56], and going beyond the current focus on the primary pro-
duction of commodities, that developing countries will benefit from agri-food expansion
for their development [57].

To this end, agricultural policy in Brazil needs to evolve from the current almost
exclusive focus on subsidised credit (mainly funding or “working” credit for large farmers)
to more comprehensive investments that can bring longer-term returns to the agri-food
sector as a whole [17]). Rural credit implies the risk of serving only to compensate the
low profit margins of farmers who operate in the agri-food supply chains increasingly
controlled by multinational groups. As it is now, credits are used by farmers as working
capital to buy inputs such as seeds and pesticides from multinationals, which ultimately
implies transferring money from Brazilian taxpayers to foreign corporations.

6. Conclusions

This study adds to existing efforts to improve transparency in the soybean supply
chain by revealing the key companies operating in each production stage (from seeds to
trading) as a means to transform the business based on companies’ accountability. The
results highlight that all the firms established along the supply chain should be held
accountable for improved governance. The efforts for doing so should involve both
multinational corporations and domestic groups.

Specifically, this study reveals that multinational corporations established along
Brazil’s soybean supply chain controls 91.3% of the seed, 99.8% of the machinery, 80.8% of
the fertiliser, 94.2% of the agrochemicals, and 83.9% of the trading sectors. German com-
panies control the seeds sector and have an important market share in the agrochemical
business. Companies in the US control the machinery sector and have important shares in
the agrochemical and trading sectors. Chinese groups have a relevant market share in the
agrochemical and trading sectors.

As Brazilian groups control 93.4% of the farming sector, but only 7.1% of the agro-
industrial sector, they should explore trade-offs between reducing investments in farm-
ing expansion into new agricultural frontiers and increasing their market share in agro-
industrial segments. This study reveals two possible trade-offs between reduced farming
expansion and increasing the industrial market share. The opportunity costs of hindered
farming expansion can be offset either by an 11% domestic market share growth in the
trading segment or by a 5.2% domestic market share growth in the whole supply chain.
Domestic investments in the agro-industrial segments should be promoted as an alternative
to investments in farming expansion into new agricultural frontiers.
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These results reveal the need for structural changes as a means to improve governance
and corporate sustainability in the soybean supply chain. The necessary improvements
include i) increasing the accountability of multinational companies once they are the
gearing parts of the soybean agri-food supply chain in Brazil and elsewhere; ii) increasing
the market share held by domestic agro-industrial companies in domestic business as a
means to promote regional development; iii) discouraging farmer expansion into new
agricultural frontiers with high social and environmental costs by replacing the current
agricultural policy focused on credit for large farmers through comprehensive investments
targeting agri-food supply chains as a whole. By unveiling it, this study highlights the
need for a novel conceptualisation of food supply chain transformations that can lead to
greater benefits for different countries and stakeholders.
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