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Abstract: The growing international food demand, the call for plant proteins to improve sustainability,
the technological possibilities for sunflower protein ingredients, and the prominent role of Brazil in
the world agricultural supply constitute the research background of this article. The aim is to analyze
the process of establishment of the major sunflower agri-food chain in Brazil, seeking to support the
future development of new sunflower chains to meet an expected increasing demand for high-quality
sunflower proteins. A case study research design was applied, involving interviews with stakeholders
from the input, farming, and processing segments. Moreover, the case analysis was guided by an
analytical framework that regards the agri-food chain establishment as an entrepreneurial process.
The findings show that the successful process of the sunflower agri-food chain establishment in
Mato Grosso (MT) stems from a set of interconnected driving forces composed of entrepreneurial
skills, social network, resource availability, and crop suitability. Furthermore, the analysis indicates
the potential for the development of new sunflower chains among soybean farmers from other
regions in MT, especially if new sunflower protein food ingredients lead to higher sunflowers prices,
which would make this crop economically more attractive. Finally, this case study suggests that the
collective establishment of agri-food chains is a challenging endeavor, especially if conducted by
outside actors.

Keywords: agribusiness; collective action; double cropping; entrepreneurship; Mato Grosso; social
networks; value chain

1. Introduction

The current scenario of the worldwide increase in food demand calls for substitution of animal
protein for plant protein for human consumption to enhance the sustainability of food and agricultural
production [1]. Overall, animal protein is regarded as a less sustainable protein source, since it is
more natural-resource-intensive in comparison with plant protein [2], it is more costly for the food
industry [3], and it is increasingly subjected to consumers’ ethical concerns on animal welfare [4].
Consequently, the food research started to focus on the development of new sources and methods of
plant protein production [5,6]. Soybean is currently the major source of plant protein food, with the
widest range of applications [3,5]. Despite the lack of scientific consensus [7], there are increasing
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concerns about the use of genetically-modified soybeans, which have led many food manufacturers in
Europe searching for alternative plant protein ingredients [8], among which sunflower appears as a
promising raw material [5,8-10].

Against this background, the research project “Sustainable cultivation and novel processing
of sunflower seeds for simultaneous production of sunflower oil, solid fuel and protein-rich food
ingredients” (SunflowerProtein) has proposed a concept of sunflower processing that enables the
recovery of vegetable oil, high-value food proteins, and solid fuels. This is achieved through a novel
and sustainable technology for a complete utilization of all fractions of sunflower seeds, which allows
the production of sunflower protein meals and concentrates suitable for human consumption instead
of the low-value residues from conventional de-oiling, normally sold as livestock feed. Moreover,
SunflowerProtein aims at ensuring and enhancing sustainability in agriculture, evaluating the
cultivation of sunflower as an additional crop on existing agricultural areas in Brazil, seeking to
enhance crop diversification, responsible land use, and farmers’ income.

The sunflower sector is a small, but promising, agricultural sector in Brazil [11]. The sunflower
production and processing is concentrated in three areas in the states of Mato Grosso (MT),
Goids/Minas Gerais (GO/MG), and Rio Grande do Sul (RS). Moreover, the planted area has never
been greater than 150,000 ha, which represents less than 1% of soybean and maize planted areas [12].
Nevertheless, the country has potential for expanding the sunflower sector and can provide a
supply side response to an expected growing demand for sunflower protein. The main reason for
this is the suitability of sunflower to be grown after the harvest of soybean in the same growing
season. The cultivated area of soybean in MT (9.3 million ha in 2016/2017) [12] indicates the
enormous potential for an extension of the sunflower cultivation in soybean producing regions,
as sunflower is cultivated in succession to soybean within a double-crop system. Furthermore,
the introduction of sunflower in double cropping systems has been regarded in recent research
articles as a way of improving the sustainability of the agricultural production system in Brazil,
especially in MT, which leads the national production of soybean and sunflower. Several aspects
support the association of sunflower with a more sustainable agricultural system in MT [11,13,14].
Sunflower farming takes place in existing grain-producing areas between February and July, when the
weather conditions are less favorable to the infection with Sclerotinia sclerotiorum, a harmful pathogen
common to sunflower and soybean (additional information on this issue is available in item 1 of
the Supplementary Materials). Moreover, sunflower contributes to the pest management of certain
nematodes infestation, which is a severe problem in grain-producing areas in Brazil. Furthermore,
sunflower farming provides a viable additional income source for farmers, different from other
non-commercial alternative cover crops available for farmers, such as millet, Crotalaria spectabilis, and C.
ochroleuca. Finally, sunflower cultivation in succession to soybean reduces environmental impacts due
to crop diversification, land use intensification, and the more efficient usage of production factors
available on the farm, such as land, agricultural inputs, machinery infrastructure, and labor force.

Currently, only four agri-food chains produce and process sunflower into edible oil at the large
scale in Brazil, among which a farmer-driven sunflower chain in MT stands out in terms of operational
stability and efficiency, being the most recent, but the largest one, and the only one fully dedicated to
the sunflower business [15]. However, the favorable agro-climatic conditions for sunflower cultivation
at the farm level, combined with a demand increase related to high value-added food protein products,
can drive the sunflower sector expansion in Brazil, leading to the establishment of new sunflower
agri-food chains, especially in MT, which has led the Brazilian production of sunflower for more than a
decade. Notwithstanding, these favorable conditions could not be sufficient to ensure well-developed
sunflower chains in the country. Therefore, there is the need to understand the enabling factors for
the establishment of sunflower chains in Brazil in order to set up successful strategies to meet the
expected demand.

Therefore, this study aims at analyzing the establishment process of the leading sunflower
agri-food chain in Brazil, based on the following research question: How can the underlying
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reasons for the sustainable farmer-driven sunflower agri-food chain initiative in Mato Grosso support
the development of new sunflower chains in Brazil? Concentrating on this question, this study
applies a case embedded design research approach involving stakeholders from the input, farming,
and processing segments. Moreover, case analysis was guided by an analytical framework that regards
the establishment of the sunflower agri-food chain in MT as an entrepreneurial process comprised of
three stages—planning, implementation, and growth—with focus on the identification of the enabling
factors for the process. The answer to this research question provides valuable information to the
SunflowerProtein project regarding the role of MT as a future supplier of raw material for sunflower
protein ingredients in the study region, besides indicating the potential for sunflower expansion to
other areas.

Several subjects related to agri-food chains have been widely explored in the literature.
Nevertheless, the effective establishment of agri-food chains is a critical and seemingly
under-researched issue [16], suggesting the need for further understanding on the process of agri-food
chain establishment. In other words, analyzing how an agri-food chain is formed, moving from the
“non-established chain” to the “established chain” status. The existing research on this issue has mainly
focused on the identification of hindering factors, challenges faced, and possible upgrading strategies
related to agricultural chains established among smallholder farmers (e.g., the castor bean biodiesel
chain in Minas Gerais, Brazil [17]; the palm biodiesel chain in the state of Para, Brazil [18]; and the
dairy goat agri-food chain in Tanzania [19]). Thus, this study contributes to shed more light on this
issue, with a different approach, since we focused on the identification factors that have enabled a
successful process of an agri-food chain establishment among large-scale farmers, which is relevant in
the context of the agricultural production system in Brazil, in particular in MT.

The potential for sunflower expansion in grain-producing areas and the establishment of this
crop in MT, Brazil’s most important soybean producing region, have recently increased the interest
in research related to sunflower in the country. Research topics include the analysis of the operation
of national sunflower agri-food chains [15], the description of sunflower production in Brazil [11],
a life-cycle assessment of the soybean-sunflower cropping system in MT [14], the analysis of sunflower
genotypes’ performance at different sowing dates in MT [20], the identification of nematode-resistant
sunflower genotypes adapted to the tropical region of Brazil [13], the evaluation of agronomic
characteristics of sunflower genotypes cultivated over different regions of the country [21-24],
the analysis of technical characteristics of sunflower oils originated from several genotypes [25,26],
and the investigation of the relationship between sunflower productivity and soil’s chemical properties
in MT [27]. Nevertheless, to date, no investigation has been conducted to understand the underlying
reasons for the rapid development of sunflower sector in MT. Thus, this article provides an additional
contribution for the sunflower research development in Brazil by addressing this issue, which can
provide relevant information to public and private stakeholders aiming to foster sunflower production
and processing to meet an expected increasing demand for high-quality sunflower protein.

2. Analytical Framework

This study regards the establishment of an agri-food chain as a process of collaboration among
individuals and organizations to establish a new business based on a specific crop or livestock at
different chain segments (input, farming, and processing) within a particular region and under
a certain governance structure. Although this phenomenon could be analyzed under different
theoretical approaches (e.g., supply chain management, and Marshall industrial district approach),
the entrepreneurial approach seems particularly suitable for analyzing the establishment of the
sunflower agri-food chain, once the research field of entrepreneurship is fundamentally concerned
with understanding how economic activities come into existence [28]. Moreover, the definition of
entrepreneurship as a process that includes the discovery, enactment, evaluation, and exploitation of
opportunities to create future goods and services [29] also points to the suitability of entrepreneurship
to support the analysis of the sunflower chain establishment performed in this study. Thus, inspired by
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the model of the entrepreneurial process [30], we propose a framework to analyze the sunflower
agri-food chain establishment as a process comprising three stages—planning, implementation,
and growth, which are influenced by enabling factors (Figure 1).

/ STAGES \

PLANNING IMPLEMENTATION GROWTH
Opportunity identification and Structuring of the chain segments of Outcomes
evaluation input, farming, and processing Challenges
* Risks Governance structure adopted
* Strategies

Triggering events Final decision to invest Start-up of company's

commercial operation
K ENABLING FACTORS

Figure 1. Analytical framework of the process of sunflower agri-food chain establishment.

The planning stage begins with triggering events that lead to the initiation of the agri-food chain
establishment process. In this stage, the focus is put on analyzing how the opportunity related to
sunflower was identified and evaluated, which includes the identification of risks and risk-minimizing
strategies, if any, applied by the organizing group. The identification and evaluation of business
opportunities are a key part of entrepreneurship [31]. The implementation stage starts after the final
decision to invest in the agri-food chain establishment. At this stage, the focus is set on identifying
how the chain segments were structured and which governance forms were adopted to coordinate the
economic activities of the nascent chain. In the context of agri-food chains, contractual and relational
governance structures can be used to rule the economic transactions [32,33]. The start-up of company’s
commercial operation, in turn, marks the beginning of the growth stage. In this stage, the focus is set
on analyzing the main outcomes and challenges over the agri-food chain growth trajectory.

Given that this study aims at understanding the underlying reasons for the success of a
farmer-driven agri-food chain initiative, this implies necessarily the identification of factors that
enabled the accomplishment of each process stage. Enabling factors are related to the individuals
involved in the process and to the local and macro environment in which the endeavor takes place,
including personal, sociological, environmental, financial, economic, legal, political, technological,
and organizational factors [30,34]. Concerning the personal factors, the entrepreneurial skills of
the actors involved in the chain establishment process are an important part of the enabling factors.
Entrepreneurial skills include: initiative, an opportunity-seeking behavior, the ability to detect, develop,
and implement opportunities, a planning capacity, a forward-looking vision, creativity, the willingness
for taking calculated risks, the focus on the achievement of goals, perseverance, determination,
and ability to react to frustration, a network of contacts, leadership, a wealth and value-seeking
behavior, business field experience, market orientation, and management ability [35]. Thus, the present
framework seeks to guide the analytical description of the sunflower agri-food chain establishment
process, focusing on the identification and analysis of its enabling factors.

3. Methodology

This paper applies a case study approach, which is a suitable research method for investigating
underlying processes that might explain complex social-economic phenomena out of researchers’
control in its real-world context [36], such as the establishment process of a sunflower agri-food
chain. For this reason, the case study is a useful methodological tool for the agribusiness research [37],
being largely adopted by researchers of this field.
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More specifically, we adopted a case embedded design (Figure 2), in which different embedded
units of analysis are considered within an unit of analysis that is, in turn, surrounded by a contextual
environment [36]. The unit of analysis is the main sunflower agri-food chain in Brazil, located in the
state of Mato Grosso (MT). The embedded units of analysis refer to the chain segments of inputs,
farming, and processing.

Contextual Environment

Unit of Analysis
(Sunflower agri-food chain)

Embedded unit of Embedded unit of Embedded unit of
analysis analysis analysis
Input segment Farming segment Processing segment

Figure 2. Case embedded design adopted in this study.

The first author carried out a fieldwork for gathering information in the sunflower-producing
area in MT. The fieldwork was carried out in five municipalities—Campo Novo do Parecis, Brasnorte,
Sapezal, Campos de Julio, and Sorriso. The main area, however, was Campo Novo do Parecis,
where the processing company is located and where most of the individuals involved in the agri-food
chain establishment reside.

The identification of research participants/respondents started in 2014 and 2015. In this period,
two meetings were held in Campo Novo do Parecis to present the research project SunflowerProtein
to stakeholders of the existing sunflower agri-food chain, which is the unit of analysis of the present
article. During the fieldwork between April and July 2016, the first author selected the interviewees
from the different embedded units of the analysis. The criterion used for selecting the informants
was the participation in the process of sunflower chain establishment. In this regard, the starting
point was the contact with the processing company representatives, who indicated farmers and agents
from the input segment that were part of the sunflower chain initiative. Additionally, the time spent
by the first author living in the study region and the informal relationships established with local
agricultural agents also contributed to the identification of 27 sunflower agri-food chain stakeholders
from the input, farming, and processing segments, besides representatives from the research sector
willing to participate in the study (Table 1). The apparent high number of interviews with input
suppliers in comparison with interviewees from the farming and processing segments is due to higher
diversity verified in that segment especially in terms of seed brands. Typically, each input provider is a
dealer of only one of the five sunflower seed companies with commercial representation in the region.
Therefore, we sought to capture the perspective of input actors related to different seed companies.
Moreover, although researchers are not part of an embedded unit of analysis, their inclusion contributes
to the comprehension of the contextual environment in which the sunflower chain endeavor takes
place. Among the farmers, two interviewees stood out due to their leadership position in the chain
establishment process.
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Table 1. Description of the recorded interviews.

Interviewed Group Number of Interviewees Average Length of the Interviews (min)
Processing 1 100
Farming—leaders 2 65
Farming—others 12 12
Input suppliers 8 38
Local research 2 26
National research 2 20

The interviewees were initially contacted by telephone to check their availability and then visited
by the first author mostly at their workplace. Information gathering were based on open-ended
questions interviews adapted to each group of interviewees, aiming at understanding how the
sunflower agri-food chain establishment process has been organized and which factors have enabled
the involvement of actors from different chain segments in this endeavor. The interviews were
audio-recorded with interviewees’ permission and amounted to around 770 minutes (average lengths
are shown in Table 1). Interviews were transcribed and amounted to around 130 pages. The case
study analysis sought to identify in the interviews the underlying causes for the successful sunflower
agri-food chain establishment in MT. In this regard, the qualitative data analysis software MAXQDA
(version 11, VERBI Software GmbH, Berlin, Germany) assisted the process of interview transcripts
analysis, enabling the development of a coding system to simultaneously tag multiple interview quotes.

4. Results
4.1. Description of the Sunflower Agri-Food Chain Establishment Process

4.1.1. Planning Stage

The planning stage of the sunflower agri-food chain in Mato Grosso took place in Campo Novo
do Parecis in 2006. A set of factors triggered this collective farmer-initiative, including difficulties
related to their unfavorable geographical location, high transportation costs, and low maize prices at
that time, a collective desire for adding value to their agricultural production and for boosting the local
economy, as well as role models from successful agro-industrialization experiences in other regions of
MT, such as in Lucas do Rio Verde.

The sunflower chain opportunity identification and evaluation had a collective and self-organized
approach. Local farmers led group discussions about different agro-industrialization investment
possibilities for their locality and contracted out a feasibility study to support their decision-making
process. Moreover, the reputation, experience, and leadership of a group member (hereafter called
reference farmer (for additional information about the reference farmer, please see item 2 of the
Supplementary Materials) influenced the collective decision to focus the chain on a non-established
crop, as was the case of sunflower in MT. In this regard, the group composition was a key issue for the
whole chain establishment process. Mutual trust, and good professional and personal reputation were
the main criteria for the members’ selection. Furthermore, previous joint experiences and common
goals influenced the group organization. The members were mostly farmers (about 40) from the
micro-region of Parecis, in MT, owners of large-scale mechanized farms focused on the production of
soybean, maize, and cotton. In addition, the group members had management experiences from other
agricultural businesses, besides being involved in other innovative actions, like the introduction of
maize popcorn cultivation in the state. Additionally, the leadership skills of some group members and
the technical and commercial sunflower expertise of the reference farmer contributed to encourage
members without experience with sunflower to join the endeavor. Table 2 highlights the main enabling
factors underlying the planning stage of the sunflower agri-food chain. These factors are related to the
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organizing group, to the crop suitability, and to the market opportunity, which jointly led the group to
decide for the establishment of the sunflower agri-food chain.

Nevertheless, there were risks of failure at the farming and processing levels related to the
insipient development stage of the sunflower sector in Brazil at that time and related to the overall lack
of experience of the group members on sunflower cropping and processing. Aware of this, the group
defined a set of risk mitigation strategies to be applied in the next chain establishment stages (Table 3).

Table 2. Enabling factors for the planning stage.

Category Enabling Factors

(1) Mutual trust; (2) Previous joint experiences; (3) Participation of individuals related
to the input segment of other crops (owners of farm supply retail stores and seed
companies representatives); (4) Large-scale farm infrastructure; (5) Availability of own
financial resources; (6) One reliable farmer with expertise on sunflower (reference
farmer); (7) Leadership skills of some members; (8) Members’ expertise in crop
production; (9) Management experience.

Organizing group

(1) Favorable soil and weather conditions for the cultivation of sunflower;

(2) Additional crop with low need of specific investment (additional income and
dilution of fixed costs); (3) Suitability of sunflower for the local farm production system;
(4) Agronomic benefits (soil quality improvement related to crop rotation).

Crop suitability

(1) Market opportunity for sunflower oil—very few companies processed sunflower

Market opportunity into oil in Brazil.

Table 3. Risks identified and risk-minimizing strategies defined by the group.

Risk Sources Risk Mitigation Strategies

(1) Low level of knowledge on sunflower production.

(2) Inexperience in the vegetal oil processing segment.

(3) Absence of an organized sunflower input segment
in Brazil. (4) Low technological level in terms of seeds
and agrochemicals in comparison with
well-established crops (soybean and maize). (5) Very
limited market structure on both the supply and

(1) Gradual development of the processing facility.
(2) Investing in a multiple oilseeds processing plant
able to process soybean (farmers’ main crop) in case
of shortage of sunflower. (3) Setting up the company
as joint-stock company. (4) Organizing the diffusion
of sunflower production knowledge.

demand side.

4.1.2. Implementation Stage

The strategies defined in the planning stage were put in place during the implantation stage
that began in 2006. Table 4 displays the structuring activities and the enabling factors for this stage.
The organizing group was responsible for structuring the sunflower farming and processing segments.
This included self-organizing activities to disseminate knowledge on sunflower cultivation among
the group members. In this regard, the fact that sunflower was a non-established crop plant in Brazil
coupled with the leadership, personal, and professional reputation of the reference farmer, placed this
farmer as the focal point for the knowledge diffusion due to his greater experience in sunflower
farming. Nevertheless, the knowledge diffusion had a collective approach supported by a favorable
institutional environment of mutual trust, synergies, and previous joint experiences, as well as the
agricultural expertise of all members of the group. Moreover, farmers led the construction of the
processing facility on a shared self-financed basis, as well as the hiring and training of local labor
force. In this regard, the small initial processing capacity, the incipient sunflower sector in Brazil,
and the unfavorable geographical location of Campo Novo do Parecis limited company’s capacity to
hire skilled labor with experience in the business of sunflower. Therefore, at this stage, the building
of competencies on industrial processing was a learning-by-doing process that involved the training
of local labor force formerly from other agro-industrial sectors and a partnership with the company
responsible for the development of the mechanical screw press for sunflower oil extraction.
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The role of seed companies’ representatives started at this stage with the initial establishment of
sunflower seed companies’ dealers in the region. This fact was a relevant step in the chain establishment
process. Since sunflowers could be grown using the existing farm resources available for maize and
soybean, the primary input needed for the chain establishment was the sunflower seed, which at that
time was not readily available in that region. The actors were attracted by the expectation of profitable
participation in the nascent agri-food chain due to the ownership of the processing company by
farmers with individual large-scale farm production infrastructures and reliable social and professional
reputation. Additionally, the fact that some group members operated in the input segment of other
crops facilitated the entry of sunflower seed companies’ dealers into the region.

The implementation stage lasted until 2008. The main reason for its relatively large duration was
an operational problem that required a new investment and delayed the conclusion of the processing
plant. During this situation, another company that operated in the sunflower seed and processing
segments in southern Brazil supported the farmers’ initiative by buying the entire sunflower production
while their processing facility was not finished.

Table 4. Implementation of the sunflower agri-food chain segments.

Chain Segment  Structuring Activities Enabling Factors
(1) Diffusion of sunflower production (1) Expertise and reputation of the reference farmer. (2) Teamwork
Farming knowledge. (2) Provision of feedstock culture. (3) Mutual trust and commitment of the group members.
for the processing company. (4) Low need of specific investment (synergies).
(1) Construction of the processing (1) Availability of financial resource. (2) The commitment of the
Processing facility (20 tons/day). (2) Hiring and group members. (3) Managerial skills. (4) Support from another
training of local labor force. sunflower processing company.

(1) Group members’ reputation. (2) Farms’ large-scale production
capacity. (3) Group members from the input sector of other crops.
(4) Synergies with other crop business units.

Initial establishment of sunflower seed

Input ., . .
P companies’ dealers in the region.

Regarding the governance mechanisms, relational governance and informal contracts were the
means adopted for coordinating the economic activities between farmers and the processing company
(Table 5). Contracts specifying a set of items organized the provision of sunflower among members.
However, the contracts were, in general, simple communication forms (e.g., an e-mail) instead of formal
written contracts. This governance arrangement was possible due to the trusting relationships within
the group as well as the members’ engagement and commitment to the agri-food chain establishment,
which minimized transaction costs related to agents opportunism, lessening the risk of transaction
failure. In that sense, social control and self-enforcing mechanisms for transactions among group
members made trust the main transactions governance form at that stage.

Table 5. Transaction coordination mechanisms.

Governance Forms Contract Items

(1) Sunflower planted area (ha). (2) Price defined before the beginning of
(1) Relational governance (trust); the season that sought to guarantee sufficient profitability for farmers
(2) Informal contracts and for the company. (3) Payment in more than one installment after
delivery. (4) Feedstock delivery done by farmers.

4.1.3. Growth Stage

The growth stage started in 2008 with the beginning of the company’s commercial operation in
the sunflower edible oil market for industrial consumers. Table 6 lists the outcomes and the enabling
factors for this stage. The three chain segments have consolidated in the region, which became the
major center of sunflower production and processing in the country. The interdependency of the chain
segments is highlighted at this stage since the consolidation of each segment enabled the consolidation
of others segments in a kind of “feedback loop” necessary for the development of the agri-food chain.
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Furthermore, the strategies defined in the planning stage proved to be effective in the growth
stage. Given that the operational and administrative processing company’s personnel had no previous
experience in the business of sunflowers, the strategy of gradual development enabled the progressive
obtainment of sunflower processing and market expertise. Moreover, the knowledge diffusion
activities achieved the goal of spreading sunflower production knowledge among farmers; and the
setting up of the company as a joint-stock company shared the risks and facilitated the entry of an
industrial shareholder that resulted in the last and most significant expansion and modernization of
the processing company in 2014. The industrial shareholder acquired 30% of the company’s capital
and supported the investment in a modern oilseeds solvent extraction plant capable of processing
up to 600 tons of sunflower per day. Moreover, this new shareholder brought technical expertise
in the process of oilseeds solvent extraction to the group, which, until then, operated exclusively
with a mechanical screw press. The group of farmers, in turn, maintained the majority control of the
company and accounted for most of the investment. In this sense, a program of public incentive for
industrialization was also decisive for the expansion of the company, since it provided the members of
the group with financial credit and fiscal conditions on advantageous terms.

With the successive expansions of processing capacity, non-shareholders farmers started to supply
sunflower to the company. Despite the successful establishment of sunflower cultivation in the
region, this crop has faced some technological limitations (e.g., concerning seed adaptability and
agrochemicals availability), especially in comparison with well-established and competing crops,
as maize. This fact have limited the interest of some group members (owners of large farms) to allocate
large shares of their land to sunflower (as a risk-minimizing strategy). Therefore, the entry of external
or non-shareholder suppliers sought to meet the demand increase generated by the growth of the
processing company. In this respect, the participation of stakeholders from the input segment has
played an important role for the attraction of new sunflower suppliers. Those actors link new sunflower
suppliers to the processing company, being responsible for providing farmers with inputs (especially
seeds), technical assistance, and contract within an environment highly influenced by social networks
and trust. The active participation of input segment actors in the sunflower agri-food chain operation is
another indication of its effective establishment and provides a win-win situation. While these agents
benefit from the sale of inputs, non-shareholder farmers benefit from the technical assistance received
and the connection with the processing company, and shareholders-farmers benefit from the sunflower
business consolidation. Moreover, farmers’ majority participation in the ownership of the processing
company gives them the role of coordinating the sunflower agri-food chain, being responsible for
relevant operational and strategic decisions (e.g., the decision to expand and modernize the processing
company). With the entry of the industrial shareholder and the non-shareholders sunflower suppliers,
formal contracts replaced the informal ones, although relational governance has remained as a
complementary governance structure.

The consolidation of the sunflower agri-food chain in MT is also related to the market in which
the company decided to operate. Farmers’ decision to target the market of non-refined sunflower
oil for food industry consumers appears to have been the most viable one considering the limited
sunflower oil market structure and the gradual development approach adopted by them. By targeting
this market, the company avoided competing with large and well-established food companies that
dominate the market of sunflower refined oil for final domestic consumers. Furthermore, the high
investment necessary to enter in the sunflower processing sector competing with big players would
make the gradual development approach not suitable, precluding the establishment of farmer’s
company. Moreover, the buyer power of its clients is lessened, due to the insufficient national supply
of sunflower oil, and the comparative advantage of farmers’ company regarding its ability to supply
small volumes of sunflower oil to its customers, which alternatively would have to import larger
amounts of the product mainly from Argentina. Additionally, as the food industry has rigorous
feedstock quality standards, the recognition of the quality of the oil regarding fatty acids components
and oil purity by the buyers since the beginning of company’s commercial activities was essential for
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company’s consolidation in the market. Finally, the development of a regional market of sunflower
seed cake/meal (sunflower oil byproduct) for livestock feed also contributed to the chain establishment
due to the generation of additional revenue.

Table 6. Outcomes of the growth stage and their enabling factors.

Outcomes

Enabling Factors

(1) Expansion of the processing capacity
(20—60—100—600 tons/day) over six years.
(2) Consolidation of the company as the main
national sunflower processing company.

(1) Cohesion, commitment and consistency of the group overtime. (2) Collective
ownership guaranteed sufficient degree of feedstock security. (3) Managerial
skills of the group members in charge of heading the company. (4) Group
members’ resource availability coming from other crops/businesses. (5) Entry of
an industrial shareholder. (6) Public policy of fiscal incentive for industrialization
that allowed the access to credit and tax conditions in advantageous terms.

(7) Consolidation of the farming segment and the local input segment. (8) Entry
of non-shareholders sunflower suppliers.

(1) Consolidation of the company in the domestic
market of sunflower unrefined oil for food
industry consumers.

(1) Product quality recognized by the buyers. (2) Lower competition than in the
market of refined sunflower oil for final domestic consumers. (3) Company’s
ability to provide small loads to its clients.

(1) Development of a regional market for sunflower
seed cake/meal for livestock feed.

(1) Regional demand. (3) Attractive price in relation to soybean meal. (4) Farmers
social networks and managerial skills.

(1) Consolidation of the region as main national
sunflower producing area. (2) Expansion of the
sunflower production knowledge.

(1) Cohesion, commitment and consistency of the group.

(2) Large agricultural area available in the region. (3) Large-scale and mechanized
farm infrastructure. (4) Consolidation of the input and processing segments. (5)
Knowledge diffusion activities organized by farmers, processing company and

seed providers.

(1) Consolidation of a local sunflower input segment
(five seed companies set up local dealers in the
region).

(1) Consolidation of the processing and farming segments.

(1) Support provided by stakeholders from the input segment—provision of
technical assistance and linking farmers to the processing company via contract.
(2) The role model from farmers of the organizing group, (3) Synergies (additional
crop with low need of specific investment—additional income and dilution of
fixed costs).

(4) Consolidation of the agri-food chain.

(1) Entry of non-shareholders sunflower suppliers
(replacement of informal contracts by formal ones).

Despite its successful development, the sunflower agri-food chain in MT has faced challenges
over the growth stage period. The main one refers to the instability in the sunflower production area
over the years. This instability is related to the fact that the sunflower remains as a non-established
crop, therefore, being highly subjected to land use competition with maize. The latter crop is also
grown in the second season after the harvest of soybean; however, maize is a well-established crop with
better market liquidity and technological conditions in comparison with sunflower. Thus, as farmers
are usually more willing to grow maize, especially in years of soaring prices, sunflower becomes
comparatively less profitable than maize. Consequently, the company faces difficulties in generating
sufficient value (regarding sunflower price) for its feedstock suppliers, especially for non-shareholders
farmers. Moreover, high energy costs and the long distance of the processing company to the
main consumer markets (over 1500 km) associated with poor road conditions have affected the
company’s competitiveness. Additionally, the sunflower oil demand side limitations combined with
macroeconomic conditions have also impacted the sunflower chain development in the last four
years. Once sunflower oil is part of a niche market within the edible vegetable oil sector in Brazil,
the country’s economic performance affects directly the demand for this product, which is two to three
times more expensive than soybean oil (main vegetable oil consumed in Brazil). Furthermore, given the
insufficient domestic production of sunflower oil in Brazil, in periods when the Brazilian currency
(Real) appreciates against the US dollar, sunflower oil importation costs decrease, favoring imports
from Argentina—the main producer in South America.
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5. Discussion

The process of the sunflower agri-food chain establishment in Mato Grosso has proven to be a
sustainable/lasting and complex social-economic endeavor stemming from a set of interconnected
driving forces composed of entrepreneurial skills, social network, resource availability, and crop
suitability. These components favored horizontal cooperation and downstream collective vertical
coordination, allowing farmers to independently identify and develop the opportunity related to
the sunflower agri-food chain, overcoming barriers associated to the initial development stage of
the sunflower sector in Brazil, besides reducing risks of transaction failure and favoring company’s
consolidation in the market.

Triggering events provided the initial stimulus for downstream collective vertical integration,
which, combined with the driving forces, favored the establishment of a sunflower agri-food chain
in the micro-region of Parecis, MT. Figure 3 summarizes the triggering events as well as the driving
forces, their sources, and their outcomes for this sustainable collective entrepreneurial agri-food chain
endeavor. The set of driving forces enabled a short, but efficient, planning stage, facilitated the chain
segments structuring and a knowledge diffusion scheme in the implementation stage, besides having
ensured the chain continuity and expansion in the growth stage.

The entrepreneurial skills component led the group confronting limitations (e.g., unfavorable
geographical location), adopting a strategic decision-making approach (e.g., definition of chain
focus and risk-mitigating strategies), and supporting the agri-food chain planning, implementation,
and growth. In this regard, the main entrepreneurial skills emerged from the process were leadership,
initiative, the ability to detect and develop opportunities, planning capacity, a forward-looking
vision, the willingness to take calculated risks, the perseverance, determination and ability to react
to frustration, a network of contacts, business field experience and market orientation, as well as
management skills. Conversely, the lack of stakeholders’ entrepreneurial orientation hinders the
development of agri-food chains, such as that observed in organic citrus chains in Greece [38].
Furthermore, the sunflower case study points to the benefits of collective entrepreneurship [39],
since the high entrepreneurial skills of some members had a positive spillover effect on other members
with less entrepreneurial skills. This has been made possible by the social network component.

The sunflower case study confirms the idea that social relations embed and shape economic
actions [40,41]. In this regard, the composition of the organizing group based on mutual trust
and common goals was a key factor that assured members’ commitment and cohesion over time.
It was fundamental for the agri-food chain implementation and operation. The importance of
members’ selection was also observed in collective agricultural businesses in Sri Lanka [42], where the
selection of entrepreneurial farmers to run agricultural enterprises was indicated as a key factor
for a company’s sustainable operation. This is highlighted in the sunflower case by the paramount
influence that a few members had on the chain establishment process due to high levels of leadership
capacity, managerial skills, and technical expertise in such a way that, without them, the chain
endeavor might not have occurred. Furthermore, the group members’ formation highlighted
the role of previous successful experiences (long-term relationships), and social and economic
reputation as trust-builders [32,43-45]. Moreover, members’ good reputations contributed to attract
other stakeholders to the sunflower agri-food chain in the implementation and growth stages.
Additionally, farmers’ trustful relationships reduced transaction costs, encouraging them to jointly
invest in specific assets [43,46], besides having favored horizontal cooperation (e.g., in terms of
knowledge diffusion process) and vertical coordination, since the group trusted the members in charge
of leading the company [43,44,47]. The present case study also evidenced that trust can be the main
primary governance structure [41] in early chain development stages while the economic activities are
restricted to group members. Nevertheless, the agri-food chain expansion required the adoption of
formal contracts to lessen the risk of transaction failure.
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Triggering events: unfavorable geographical location, high transportation costs, low maize
prices, collective desire for adding value, and agro-industrialization role model
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Figure 3. Reasons for the sustainable collective sunflower agri-food entrepreneurial endeavor in
Mato Grosso.

The importance of resource availability for agricultural chains development [32] was highlighted
in the sunflower case study due to its internal driven approach without support from intermediary
organizations. In this regard, the fact that group members being large-scale farmers with other
income sources than sunflower allowed them to bear implementation and operational costs and risks,
especially in periods of company’s financial difficulties. Furthermore, group members’ large-scale
production structure contributed to attract other stakeholders, since it offered certain investment
security to sunflower seed companies’ dealers that settled in the region and to the industrial shareholder
that joined farmers’ initiative. Moreover, the present case shows the importance that public incentive
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programs for industrialization have on supporting business expansion, by the provision of credit with
low interest rates.

The suitability of sunflower both at the farming and processing levels was another underlying
reason for the successful chain establishment. Although sunflower is a non-established crop in Brazil,
the following aspects guaranteed at least a minimum level of farmers” willingness to adopt sunflower
over time: (1) its dovetail with the local farm production system, not affecting farmers” main income
source (soybean); (2) its low level of specific investments, sharing the productive resources available
for soybean and maize; (3) the previous cropping experience of a reliable farmer with remarkable
leadership capacity; and (4) the knowledge diffusion schemes. At the processing level, the suitability
of sunflower could be seen by the operation in a market segment with low domestic competition that
facilitated the company’s consolidation in the market. Thus, crop suitability proved to be an essential
factor for chain implementation and operation over time.

The crucial components for successful business endeavors are a good opportunity, good entrepreneurs,
and availability of resources needed to initiate and to sustain the business growth [30]. These three
components could be seen in the sunflower agri-food chain endeavor in MT, having been enabled by
the driving forces that led its establishment process. In contrast, this has not been the case of other
agricultural chain endeavors, especially among smallholder farmers. For instance, the castor bean
biodiesel chain in Minas Gerais, Brazil is an example of how the lack of entrepreneurial approach (by
the decision-makers from intermediary organizations and the farmers), weak social networks (lack of
horizontal organization), resource scarcity, and crop inadequacy at the farming level can hinder an
agricultural chain development even with favorable demand-side conditions (purchase and price
guarantees) [17].

The findings from the sunflower case study suggest that the collective establishment of agri-food
chains is a complex endeavor, especially if led by outside actors (e.g., intermediary organizations).
The main reason for this complexity is that the driving forces underlying the successful agri-food
chain establishment process are factors difficult to be framed or fostered. The development of
entrepreneurial skills, in other words the idea of “making” entrepreneurs, is a topic that has not
achieved a consensus in the literature on entrepreneurship. Nevertheless, it seems to prevail
the idea that “making” entrepreneurs is possible and depends, on the one hand, on a certain
predisposition to entrepreneurship, in terms of personality traits, and, on the other hand, on the
access to proper tools to execute entrepreneurial endeavors, which can be obtained by training
and from an enabling environment [48]. Although possible, this is undoubtedly a complex task,
since there are multiple skills related to an entrepreneur, including technical, managerial, strategic,
and market abilities [49]. Regarding social networks, evidence suggests that cooperation or willingness
to cooperate is, in part, a cultural element [50]. Consequently, building up a propitious trustful
environment for mutual horizontal and vertical collaboration among potential partners, essential for
collective agri-food chain endeavors, is a time-consuming task [51]. Finally, although financial
constraints are a strong barrier for any business development, including agricultural ones [32,42],
the sunflower case study findings indicate that the provision of a physical structure appears as the most
straightforward task for the agri-food chain establishment process, in comparison with the complexity
of developing entrepreneurial competency and building trustful social networks among potential
agri-food chain actors.

6. Final Remarks

Our findings suggest that the entrepreneurial skills of large-scale farmers within a social network
based on trust and personal and professional reputation, coupled with crop suitability, are the main
underlying reasons for the successful sunflower agri-food chain endeavor in the micro-region of Parecis,
Mato Grosso, Brazil. The analysis of this farmer-driven agri-food chain suggests that the development
of new sunflower agri-food chains to meet the expected demand increase for high added-value food
protein could take place among soybean farmers from other agricultural regions in MT, especially if
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the new products lead to higher sunflower prices, which would make this crop more economically
attractive than maize and cotton. In addition to the availability of arable land and resources suitable
for introducing sunflower as a second-season crop, soybean farmers in MT share a similar cultural
background of pioneering and collective actions [50] that lessens transaction costs and individual
financial requirement, favoring horizontal cooperation and collective investment. These features
evidence the existence of a supportive institutional environment for the collective establishment of new
sunflower agri-food chains in MT. In this regard, the sunflower chain in Parecis serves as an important
role model for soybean farmers from other agricultural regions in MT interested in engaging themselves
in a collective sunflower agri-food chain endeavor. Among the several enabling factors identified
across the different establishment process stages, the following ones seems to be fundamental for all
others and, therefore, should receive special consideration: formation of a cohesive and committed
organizing group comprised of trusted individuals, preferably with previous collaborative experiences
and managerial skills; and the presence of at least one individual with distinguished leadership,
technical, and market expertise related to the crop or livestock focus of the agri-food chain.

Further research is needed to investigate and estimate the potential for the expansion of sunflower
diffusion to different agricultural regions of MT, taking into consideration land use competition
issues with other crops available for the second crop season. Finally, it is acknowledged that there are
limitations to the present study. Single respondents representing an entire organization (e.g., processing
companies and input dealers) may have caused response bias. Nevertheless, this limitation was
lessened due to the number of individual interviews with actors from different chain segments
regarding the same phenomenon being analyzed.

Supplementary Materials: The following are available online at http://www.mdpi.com/2071-1050/10/7/2215/s1.
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