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Abstract
This study investigates how the relationship between
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agricultural practices (SAPs) in the vegetable sector in Chile.
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farmers and different types of buyers, including besides
lead firms, intermediaries, and wholesalers, which have
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explores the correlation between contract provisions
(e.g., quality, quantity, and the provision of services),
relationship attributes (i.e., satisfaction, trust, and oppor-
tunism) and adoption of SAPs. We gathered survey data
from 352 vegetable farmers in Chile and employed analysis
of variance and logit modeling for our analysis. Our findings
indicate that small-scale farmers primarily engage with
intermediaries using informal contracts, while medium-

scale farmers trade with wholesalers through spot markets,
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and large-scale farmers with lead firms using formal
contracts. We also found that farmers who traded through
informal contracts, mainly with intermediaries, reported
greater satisfaction in the farmer-buyer relationship than
farmers trading through formal contracts. However, farm-
ers engaging in informal contracts were less likely to adopt
SAPs than farmers trading through formal contracts. Our
results suggest that the governance form (contracts or spot
market) adopted for the relationship between farmers and
buyers influences the adoption of SAPs, while the impact of
relationship attributes on SAP adoption is less clear. A
deeper understanding of buyers and their relationship with
farmers is essential to enhance policies encouraging SAP
adoption in regional and local fresh food supply chains.
[EconLit Citations: Q13, Q15, Q56].
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1 | INTRODUCTION

Scholars have recognized farmer-buyer relationships as essential for the transformation of food systems® (Dlamini-
Mazibuko et al., 2019; Lees et al., 2020). This transformation has been characterized by economic growth, globalization,
specialization, and coordination between business partners (e.g., farmers, retailers, processors, and input suppliers) and
has enabled a consistent supply of products that meet high safety and quality standards (Bellemare & Lim, 2018;
Mergenthaler et al., 2009). This modernization process was initially driven primarily by business partners who began
coordinating their food supply chains, incorporating effective communication methods to reduce risk, uncertainty, and
transaction costs in order to achieve mutual benefits (Dlamini-Mazibuko et al., 2019; Lees et al., 2020; Reardon et al.,
2009). However, food supply chains’ growth and specialization have also had negative impacts on the environment, such
as soil degradation, water pollution, and deforestation (Rueda et al., 2017).

In the past few decades, awareness about strategies to help to reduce food supply chains’ negative
environmental impacts has increased. These strategies focus primarily on farmer-buyer relationships in which
farmers are incentivized to implement production standards and certifications (e.g., organic certification, UTZ,
rainforest alliance, and Global GAP), thereby facilitating their access to premium markets (Grabs & Carodenuto,
2021; Navarrete et al., 2020; Vanderhaegen et al., 2018). In fresh food supply chains, support strategies
predominantly focus on farmers adopting specific sustainable agricultural practices (SAPs)? (e.g., organic fertilizers,

integrated pest management and crop management) (De Marchi et al., 2019; Thomson et al., 2020).

LFood systems are perceived as the interaction of farmers with upstream and downstream value chains, linking input suppliers (i.e., R&D agricultural
industries), wholesalers, processors, retailers, and consumers (Reardon et al., 2019).

25APs imply that “agriculture will have to be carried out to make the best use of available natural resources and inputs, and regenerate conditions for
future production” (Leeuwis, 2004, p. 5).
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Scholars have studied the adoption of SAPs from different perspectives, including a supply chain perspective.
Supply chain research has mainly focused on the role of lead firms® and the governance forms used to coordinate with
farmers to support their adoption of SAPs (Achabou et al., 2017; Freidberg, 2020). To successfully support this, lead
firms implement hybrid governance forms (e.g., formal contracts) and promote close relationships with farmers by, for
instance, building trust and creating mutual benefits (Dubbert et al., 2021; Freidberg, 2020; Touboulic et al., 2021;
Veldwisch & Woodhouse, 2022). Thus, the literature has analyzed how contractual provisions (e.g., quality, price and
payment schemes) and relationship attributes (e.g., trust and satisfaction) between farmers and lead firms can help
farmers to adopt SAPs (Gualandris & Kalchschmidt, 2016). Thus far, however, scholars have paid limited attention to
relations between farmers and other types of buyers (e.g., intermediaries and wholesalers) and even less attention to
how these relationships with other buyers affect SAP adoption (Grabs & Carodenuto, 2021; Thorlakson, 2018).

The majority of farmers in developing and emerging economies work with intermediaries or wholesalers rather than
with lead firms (Guarin, 2013; Mariyono et al., 2020), and only a limited number of farmers use SAPs (Calderon et al.,
2022; Elgueta et al., 2020). Information is thus lacking on the relationships that farmers establish with other buyers and
their SAP adoption. The vegetable production chain in Chile is one example of a supply chain where most produce is
sold to other buyers rather than to lead firms and where negative environmental impacts are a significant problem. The
majority of vegetable production in Chile is destined for the national market and only a small portion to export (ODEPA,
2020a; Schwartz et al., 2013), indicating less attention to (international) safety and sustainability standards. The Chilean
vegetable market is characterized by different types of buyers such as intermediaries, wholesalers, and lead firms (the
latter including supermarkets and agro-industries) (ODEPA, 2020a; Schwartz et al., 2013). This diversity of buyers
provides a good opportunity to study how farmer-buyer governance forms and relationship attributes relate to SAP
adoption and to find indications on how to improve SAP adoption amongst these farmers.

In our study we address the knowledge gaps on the role that key buyers (i.e., intermediaries, wholesalers, and
lead firms) play related to SAP adoption by farmers in the vegetable sector in Chile. We explore how different
farmer-buyer relationships are linked to different levels of SAP adoption. Specifically, this study aims to examine: (i)
which farmer characteristics are related to each type of buyer; (ii) the type of governance form (spot market,
informal contract, or formal contract) related to each type of buyer; and (iii) how contract forms (formal or informal)
relate to specific contract provisions (e.g., quality, quantity and the provision of services), relationship attributes (i.e.,
satisfaction, trust, and opportunism) and different levels of SAP adoption by farmers. This study thus seeks to
contribute to the literature by exploring different types of buyers, their relationships with farmers and SAP
adoption. Moreover, beyond the case of Chile, this study aims to provide valuable insights to further SAP adoption
in fresh food supply chains.

This paper is structured as follows. In Section 2, we present our theoretical framework and the literature on
SAP adoption levels. In Section 3, we present an overview of the vegetable sector in Chile. In Section 4, we present
our data collection process and the types of analyses carried out (e.g., analysis of variance [ANOVA] and logit
model). In Section 5, we present our results and discuss the implications of the different farmer-buyer relationships
and their different levels of SAP adoption in the vegetable sector in Chile. In Section 6, we present the conclusions

of our study, discuss its limitations and present recommendations for future research.

2 | THEORETICAL FRAMEWORK

Studies in food supply chain literature show that lead firms support the adoption of SAPs only when they have
formal contracts and close relationships with farmers (Freidberg, 2020; Lemma et al., 2020; Navarrete et al., 2020).

In the case of the banana supply chain in Ethiopia, for example, Lemma et al. (2020) found that one way for a supply

3n buyer-driven chains, lead firms are “retailers or marketers of the final products that exert the most power through their ability to shape mass
consumption via strong brand names” (Gereffi, 2011, p. 40).
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chain to respond to sustainability requirements is through coordination between farmers and buyers. This
coordination involves aligning several activities such as production, processing, and marketing. However,
coordination works better if farmers and buyers maintain close ties and sustainable business relationships based
on long-lasting, stable, and mutual advantages. Studies have found that lead firms trade with farmers through
formal contracts (Bush et al., 2015; Freidberg, 2020; Ghadimi et al., 2016), in which contractual provisions require
farmers to adopt SAPs (e.g., the intensity and types of inputs used) (Dubbert et al., 2021; Ghadimi et al., 2016;
Thomson et al., 2020). However, Touboulic et al. (2021) stress that the pressure to adopt SAPs is effective only
when there is a close, mutually trustworthy relationship between the lead firm and the farmer. A close relationship
between the two is reflected in behavior that maintains or improves the strength of the relationship (Autry &
Golicic, 2010; Tangpong et al., 2015).

Figure 1 depicts our study's theoretical framework. This is followed by an in-depth discussion of the types of
buyers and the elements of this framework, exploring contractual provisions and relationship attributes and how

these may relate to SAP adoption. In the next sections we will further explain the elements of our framework.

2.1 | Types of buyers

Different types of buyers operate in the vegetable supply chain in Chile. However, the largest quantities of
vegetables are traded through three main types (apart from final consumers) as mentioned above: intermediaries,
wholesalers, and lead firms (Gaitan-Cremaschi et al., 2020; ODEPA, 2020b; Schwartz et al., 2013). Intermediaries are
familiar with their rural territory and operate at the local level. They buy small quantities of products from small-
scale farmers at their farms. Intermediaries typically have verbal (informal) contracts and closer relationships with
farmers. Moreover, they pay immediately in cash, based on the quality and quantity provided, and they occasionally

use their own human resources to support harvesting. Intermediaries operate as merchants in street markets or

Type of buyers
-intermediary — wholesaler — lead firm-

Governance forms
-spot market — informal contract—formal contract-

Contractual provisions
- Contractterm

Relationship attributes

- Time payment e
i Nip Y e ded - Satisfaction
ervices provide - Opportunism

- Services received

Level of SAP adoption
- Seed sourcing

- Soil fertility

- Pest/disease control

- Weed control

- Crop management

FIGURE 1 Theoretical framework.

8518017 SUOWILLOD BAIIERID 3|l |dde 8y} Aq peussnob aie S9jolie O '8N J0 S9Nl 0} AIeiq18UIIUO A8|IM UO (SUORIPUO-PLE-SWULBYWI0D" A3 1M Ald |BUI|UO//SCIY) SUOIIPUOD PUe LB | 84} 88S *[£202/90/92] U0 A%iq1T8uliuo A1 ‘(-dueAnde ) sqnopesy Aq 628TZ 16e/200T 0T/10p/ W00 A8 M Aeld Ul juo//Schiy Wy pepeojumoq ‘0 *£629025T



BENITEZ-ALTUNA €T AL

Agribusiness WL EY-L—

farmers’ markets (Gaitan-Cremaschi et al., 2020; ODEPA, 2020b; Schwartz et al., 2013). By contrast, wholesalers
operate at the regional and national levels. They often have a fixed space in urban, public wholesale markets (Alam,
2018). They buy large quantities of products, and the terms of the transactions are basic, focused mainly on four
attributes: price, size, color, and firmness. At times, wholesalers also specialize by product category. Usually, they
buy from small to medium-scale farmers. Wholesalers do not have close relationships with individual farmers, and
all their transactions take place in cash. They resell the products in wholesale markets in other regions or to lead
firms (Balsevich et al., 2003; Gaitdn-Cremaschi et al., 2020; ODEPA, 2020b; Schwartz et al., 2013). Lastly, lead firms
include supermarkets and agro-industries. These generally operate through formal contracts to trade with medium
to large-scale farmers. The terms of these contracts can be divided into two: quality and logistics. In relation to
quality standards, lead firms can set the requirements according to international or national standards, including
norms such as safety (usually, regarding SAPs and maximum residue levels of pesticides), size, color, shape, and level
of damage. Regarding logistics, lead firms set requirements such as volume, frequency of delivery, fixed prices by
month or year, payments in 30-90 days and fees for shelf placement (in the case of supermarkets). Lead firms have
the infrastructure to process and store products, as well as the economic and human resources to support the entire
supply chain and its processes (Gaitan-Cremaschi et al., 2020; ODEPA, 2020b; Schwartz et al., 2013).

2.2 | Governance forms

Governance forms represent different levels of integration and can range from spot markets and hybrid governance
forms (e.g., contracts) to full vertical integration (i.e., intra-firm transactions) (Bellemare & Lim, 2018; Trienekens,
2011). However, the most common agricultural governance form in fresh food supply chains in developing
countries is characterized by spot market transactions (e.g., farmers’ or wholesale markets) and informal (verbal)
contracts, while only a small portion of transactions are through formal (written) contracts (Keco et al., 2019).

Spot markets define the price of a product as a function of supply and demand, all in an environment of
uncertainty with low specificity (e.g., quality and safety) and where the identity of the buyer is unknown
(Mugwagwa et al., 2020; Prowse, 2012). Contracts emerge to avoid the uncertainties of spot market transactions
and are defined as verbal or written commitments to provide an agricultural product under pre-agreed terms and
conditions (e.g., price, quantity, and quality) (Bijman, 2008; Singh, 2000). Contracts can be divided into formal
(written) and informal (verbal), as mentioned, though both essentially perform the same function (Beninger &
Shapiro, 2019; Veldwisch & Woodhouse, 2022). Farmers and buyers trading through contracts have economic as
well as social incentives to stabilize their transaction relationships (Bijman, 2008; Escobal et al., 2015). Contracts are
seen as a tool to reduce transaction costs resulting from uncertainty, risk, market imperfections, and coordination
failures (Abebe et al., 2013). Moreover, a large body of literature suggests that contracts can stimulate economic
development, higher yields, crop diversity, access to new technology, and the adoption of SAPs (Bellemare & Lim,
2018; Bijman, 2008; Meemken & Bellemare, 2020).

2.3 | Contractual provisions

Contractual provisions are seen as a way to stabilize contracts (Escobal et al., 2015). Since buyers and farmers are
aware of each other's bargaining skills and opportunistic behavior, they only engage in business if contractual
conditions are specified (Beninger & Shapiro, 2019). Contractual provisions may relate to volume, quality, price,
payment mechanisms, delivery requirements, contract length, and SAP adoption and can vary greatly across types
of contracts (Barrowclough et al., 2019; Bijman, 2008). For example, in dyadic relationships between lead firms and
farmers, lead firms usually incentivize farmers to adopt SAPs through formal contracts in order for them to access

premium markets (De Marchi et al., 2019; Freidberg, 2020). Lead firms identify the main environmental issues at the
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farm and transform these into standards that are included in the formal contracts as contractual provisions, along
with an offer of a premium price if farmers fulfil those standards (Bolwig et al., 2010; Ghadimi et al., 2016). In some
cases, farmers must demonstrate their compliance with standards through third-party certifications (e.g., organic
farming certifications). Moreover, on other occasions, lead firms adopt mentoring-driven approaches, providing
farmers technical or financial support for the adoption of SAPs (De Marchi et al., 2019; ODEPA, 2020b).

2.4 | Relationship attributes

Scholars have measured the attributes of farmer-buyer relationships using different concepts, such as trust,
commitment, satisfaction, dependence, and power (Lees et al., 2020). In general, these farmer-buyer relationships
are measured through constructs that aim to reflect the overall strength and continuity of those relations (Lages
et al., 2005; Lees et al., 2020). One of the most common dimensions examined in the literature is trust (Lees et al.,
2020). However, there is no consensus in the literature of what other dimensions “must” be measured alongside
trust (Lees et al., 2020). In this study we will use trust (Gualandris & Kalchschmidt, 2016), satisfaction (Murphy &
Sashi, 2018), and (non-)opportunistic behavior (Kang & Jindal, 2015; Touboulic et al., 2021) to measure the strength
and continuity of farmer-buyer relationships.

“Trust” is a multidimensional construct and is defined as the belief that a business partner is both reliable and
benevolent (Ganesan, 1994). “Reliable” is related to the belief that the partner has the necessary expertise to
perform the corresponding activity both effectively and reliably (Ganesan, 1994). “Benevolent” refers to the
confidence that the partner has good intentions and will not act only out of self-interest (Ganesan, 1994). Trust is
viewed as a unique governance mechanism that promotes the voluntary exchange of assets and services between
partners (Uzzi, 1996). It is associated with long-term relationships, reduced perceived risk, and reduced transaction
costs (Batt et al., 2006). However, some factors such as coercive behavior, cultural dissimilarity, opportunism, and a
lack of cooperation can threaten trusting relationships between business partners (Ali, 2021).

“Satisfaction” represents a summary of psychological states (e.g., rewarding, profitable, problematic, and
frustrating) that rate the relationship experience (Lees, 2017). Through this lens, satisfaction can be defined as a
positive affective state that emerges from the overall relationship with a business partner (Gorton et al., 2015).
According to Geyskens et al. (1999), satisfaction encapsulates economic aspects of the business relationship
(a relationship is satisfactory when it achieves financial results) and noneconomic aspects (a relationship is
satisfactory when interactions are fulfilling, gratifying, and easy). When business partners are satisfied with their
previous transactions, repeat transactions are more likely to occur (Murphy & Sashi, 2018). Hence, satisfaction
supports long-term relationships, loyalty, and reputation (Otto et al., 2020).

“Opportunism” is defined as “self-interest seeking with guile” (Williamson, 1979, p. 234). It is deliberate, selfish
behavior based on information distortion and reneging on agreements (Jap & Anderson, 2003), leading to feelings of
deception in the exchange partner (Kang & Jindal, 2015). Opportunistic behavior can be expressed in different
ways, such as exaggerating one's difficulties, withholding efforts, and even outright lying, the aim being to not honor
previous agreements (Kang & Jindal, 2015). Opportunism is common in business relationships, usually when there
are asymmetrical power relations between partners and/or where less powerful partners may be vulnerable to
opportunistic behavior (Handley et al., 2019; Nyaga et al., 2013). This type of behavior heightens the potential for
conflict and reduces the business relationship's lifetime (Gorton et al., 2015; Kang & Jindal, 2015).

2.5 | Level of SAP adoption

SAPs refer to practices that “make the best use of available natural resources and inputs, and regenerate conditions

for future production” (Leeuwis, 2004, p. 5). These practices involve substituting synthetic resources produced
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out-farm (i.e., fertilizers, insecticides, and herbicides) for on-farm resources to achieve the effective and efficient
short and long-term use of natural resources (Taylor et al., 1993). Some examples of SAPs include holistic pest
management, crop rotations, green manure, and cover crops (Kleijn et al., 2019; Taylor et al., 1993). Therefore, if
SAPs imply using more on-farm resources to fertilize soil and control pests and weeds, farms will be more
sustainable. However, because SAPs include practices for different farming production stages, the farms’
sustainability levels are not bimodal; rather, they range from “low sustainability” to “high unsustainability” (Taylor
et al., 1993). To quantitively analyze farms’ sustainability levels, the literature proposes multiple sustainability
indicators (Bockstaller et al., 2008; Gémez-Limdén & Sanchez-Fernandez, 2010; Rigby et al., 2001; Waas et al.,
2014). Based on Rigby et al. (2001), we specifically measure the sustainability level of agricultural practices used by
farmers. Rigby et al. (2001) measure SAPs by identifying five stages of vegetable production (i.e., seed source, soil,
pest/disease control, weed control, and crop management) which encompass different agricultural practices,
ranging from the use of traditional seeds, synthetic fertilizers, organic fertilizers, and green manure to wildflower

strips, beetle banks, synthetic pesticides, organic herbicides, resistant varieties, intercropping, and crop rotation.

3 | CASE STUDY: THE VEGETABLE SECTOR IN CHILE

In Chile, vegetable production is one of the country's main agricultural activities. In 2020 vegetable production
occupied 77,000 ha and encompassed 34,000 farmers, distributed all over the country (ODEPA, 2020a). The sector
mostly includes small-scale farmers (less than 5 ha), with a much smaller number of large-scale farmers (exceeding
300 hectares). The largest concentration of vegetable production is in the central zone of Chile, in the regions of
Valparaiso, Metropolitana, O'Higgins, and Maule. These regions encompass approximately 54,000 hectares of
vegetable production and produce around 70% of all the country's vegetables (ODEPA, 2020a). The main
vegetables produced are sweet corn (choclo), onions, lettuce, tomatoes, and beans.

Vegetable production in Chile is characterized by the intensive use of chemical inputs (e.g., fertilizers and
pesticides) (Altieri & Rojas, 1999; David et al., 2000), which negatively affects the environment (e.g., soil erosion,
biodiversity loss, and water pollution) (Riqguelme-Garcés et al., 2013). Additionally, the use of inputs has negatively
impacted human health in Chile, especially that of farmers exposed to pesticides and of consumers through the high
levels of pesticide residues in vegetables (Corral et al., 2017). This is reflected in the low use of SAPs in vegetable
production in Chile, where less than 1% of the vegetables sold in 2017 had an organic certificate (ODEPA, 2017)
and only 1.4% of the farmers (circa 1,800 smallholders) self-recognized themselves as “agroecological.” However,
the latter group sells their products without any corresponding certificate (INDAP, 2017).

In Chile, vegetables are mostly sold through spot markets and informal contracts. These two channels share
80% of total production and mainly cater to local demand, where the principal buyers are wholesalers and
intermediaries (Schwartz et al., 2013). Most spot market transactions and an important point of sale for wholesalers
take place in the Santiago wholesale market in the capital city. Most informal contracts are concentrated in
transactions at the farm level, where the main buyers are intermediaries (Boitano, 2011; Gaitan-Cremaschi et al.,
2020; Schwartz et al., 2013). On the other hand, formal contracts with supermarkets and agro-industries have a
20% market share and meet local and international demand (Gaitan-Cremaschi et al., 2020; Lakner et al., 2017;
Schwartz et al., 2013). However, not all the transactions with supermarkets and agro-industries are through formal
contracts, and a small percentage (4%) is carried out via informal contracts (ODEPA, 2020b). Chile's Office of
Agrarian Studies and Policies (ODEPA) (2020b) found that the use of formal contracts by supermarkets and agro-
industries depends on the firms’ strategies (supply and demand) and crop types. Some crops are mainly acquired
through formal contracts (e.g., tomatoes, chili peppers, celery, and broccoli); others are mainly acquired in spot
markets (e.g., garlic, basil, sweet potatoes, and mushrooms); and others are acquired through formal contracts and
spot markets (e.g., artichokes, onions, asparagus, and peas).
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4 | METHODS
41 | Data collection

We collected the data for our study by conducting face-to-face surveys amongst 352 vegetable farmers in Chile. Each
interview with farmer holders lasted 30-40 min. We conducted all our fieldwork in Chile's official language, Spanish. We
visited most farmers in the field and at their homes, visiting approximately 5% at fairs. We selected these farmers
randomly from contact lists provided by two main sources: organic organizations and private extension agricultural
services* (the latter included conventional and organic farmers). Most of the farmers surveyed were identified from the
contact lists (70%), and the others were approached through snowball sampling (30%). During the day-to-day interview
practices, we used snowball sampling to complement the contact lists and achieve a sufficient number of observations
per day. We asked farmers to recommend other farmers who mainly produce vegetables and who might also be willing
to participate in the survey. The rule used for this snowball sampling was that farmers had to be at least one kilometer
away from the farmer who suggested the new respondent.

The lead author and two enumerators were responsible for carrying out the surveys. On average, each enumerator
conducted between two and three surveys per day. Farmers were contacted by phone to schedule an appointment for
the survey. Hence, the fieldwork was mainly executed according to farmers’ predisposition and availability to participate
in the survey. We implemented the survey from October 2018 to April 2019 in four regions in Chile: Valparaiso,
Metropolitana, O'Higgins, and Maule (Figure 2). Our sample is illustrative for the regions with the highest concentration
of vegetable production in Chile, but not for other regions due to the differences in agroecological and socioeconomic
conditions. Moreover, although our sample is not statistically representative of the population in Chile's central region,
our descriptive statistics related to age, gender, and land, amongst others, match the results of previous studies on the
vegetable sector in the central region of Chile (Boza et al., 2019).

The survey gathered information on six categories of data (for details, see Table 1): (1) type of buyers; (2) farmer
characteristics; (3) governance forms; (4) relationship attributes; (5) contractual provisions; and (6) levels of SAP
adoption. We identified the different types of buyers (intermediaries, wholesalers, and lead firms) from a literature
review of studies carried out in Chile (Gaitan-Cremaschi et al., 2020; ODEPA, 2020b; Schwartz et al., 2013). The
type of buyer refers to farmers’ main buyers, that is, the buyer who purchases the largest quantity of products from
the farmer. Farmer characteristics include information related to their capital, education, and gender, amongst other
traits (Leite et al., 2014), information about the link that farmers have with other individuals or other organizations
(e.g., beneficiary of the Institute of Agricultural Development-INDAP and membership in farmers’ organizations)
(Jara-Rojas et al., 2012), and whether farmers possess any organic certifications (Baumgart-Getz et al., 2012).
Governance forms include the type of governance between farmers and main buyers: spot market, informal
contract or formal contract (Trienekens, 2011). Relationship attributes refer to the three terms used to measure
relationships: trust, satisfaction, and opportunism. We measured these three terms based on the farmers’
perspective of the relationships with their buyers. For this, we used a Likert scale to qualify statements, ranging
from 1 (Totally disagree) to 7 (Totally agree). The statements in the questionnaire were derived from a literature
review of papers measuring the same terms in other contexts, for example, the fruit sector in Australia (Batt, 2003)
and the vegetable sector in the Philippines (Batt et al., 2006). Contractual provisions refer to the agreed-on
conditions or standards that are included in the contracts and that the farmers/buyers must comply with (e.g., price,
volume and quality) and to other services that are provided or delivered but are not explicitly included in the
contract, for example, transportation to points of sales (Bijman, 2008; Elder, 2016; Kersting & Wollni, 2012). Levels
of SAP adoption refer to the sustainability levels of farmers’ agricultural practices. We base our measurement on

Rigby et al.'s work (2001) which allows comparing diverse agricultural practices across four sustainability

“The names of the organizations and extension agricultural services cannot be mentioned due to guarantees provided regarding the protection of personal
data and anonymity.
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Metropolitana

O’Higgins

Central zone of
Chile

FIGURE 2 Research area.

dimensions. Agricultural practices cover five production stages as mentioned above (seed sourcing, soil fertility,
pest/disease control, weed control, and crop management). The four sustainability dimensions are: the minimization
of off-farm inputs; the minimization of nonrenewable inputs; the maximization of natural biological processes; and
the promotion of local biodiversity. We scored each agricultural practice according to each sustainability dimension,
obtaining a sustainability level score per stage. These scores can vary from -3 to +3, where =3 indicates a strong
negative/positive impact; +2 indicates a medium negative/positive impact; +1 is a moderate negative/positive
impact; and a O implies no significant impact. The complete procedure for measuring the sustainability level is
detailed in Benitez-Altuna et al. (2021).

4.2 | Description of farmers according to type of buyer

To describe the farmers according to each type of buyer, we tested whether the farmers’' characteristics,
governance forms, relationship attributes, and sustainability levels of their agricultural practices presented
significant statistical differences in terms of types of buyers (i.e., intermediary, wholesaler, and lead firm). For this,
we separated the variables into two groups, namely, continuous, and categorical variables. For each continuous
variable we performed a nonparametric Kruskal-Wallis test (also known as a “one-way ANOVA on ranks”) and a
Dunn test. The Kruskal-Wallis test allows to identify if there is a significant relationship between the variable and
one or more types of buyer. The significant relationship exists if the variable presents a p value less than 0.05. To
identify with which type of buyer the tested variables had significant relationships, we conducted the Dunn test.
For each categorical variable we performed a Pearson's x? and Fisher's tests. These assess the independence

between two categorical variables, in this case, the tested variables and the type of buyer. Specifically, these tests
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TABLE 1 Variable description.

Category

Type of buyers

Farmers' characteristics

Governance forms

Relationship attributes

Variable

Buyer-type

Age

Experience

Gender
Education
Vegi-size (ha.)

Tenure

Crop-variety

Greenhouse

Assets

Income-farm
Income-total
INDAP

Member-Farm

Member-Org

Contacts

Type certification

Governance

Trust

Description

Who is your main buyer? Final consumer/
intermediary/wholesaler/lead firms
(supermarkets and agroindustry)

Head of household's age

Head of household's years of experience in
vegetable production

Head of household's gender
Highest educational
Size of the land used for vegetable production

What is the ownership status of your land?
Rent/own/own + rent

Farmers with only vegetable crops or farmers
with vegetable and other crops

Use of greenhouse

Number of assets: tractor, truck, pick-up, car and
motorcycle

Income from the farm
Total monthly household income
Household is beneficiary of INDAP?

The household head is a member of a farmer
organization

The household head is a member of a social
organization

Number of people they can reach out to in case
of an urgent problem on the farm

Do you have one of the following organic
certificates for the vegetables you produce?
Participatory certification, third-party
certification, certification in process, no
organic certification

Which type of contract do you have with your
main buyer? spot market/informal (verbal)
contract/formal (written) contract

- | trust my main buyer

- My main buyer is always honest

- My main buyer considers my interests

- | believe in the information provided by my
main buyer

Unit

4 categories

Years

Years

Female-male
7 categories
Hectares

3 categories

Yes-no

Yes-no

No. of assets

Percentage
8 categories
Yes-no

Yes-no

Yes-no

No. of contacts

4 categories

3 categories

Likert scale from
1to 7?2

Likert scale from
1to7

Likert scale from
1to7

Likert scale from
1to7
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TABLE 1 (Continued)

Category

Variable

Satisfaction

Description

- There is a good cooperation between my main
buyer and myself

- My main buyer meets my expectations

Agribusiness—\W/| LEYJ—11

Unit

Likert scale from
1to7

Likert scale from

1to7
- My main buyer is quick to handle complaints Likert scale from
1to7
Opportunism - A deal with my main buyer is risky Likert scale from
1to7
- My main buyer acts opportunistically Likert scale from
1to7
Contractual provisions Contract term What is the term of the contract (days)? No. of days
Payment On average, how many days does it take your No. of days
main buyer to pay you?
Contract How many clauses does the contract with your  No. of clauses
provisions main buyer have? (e.g., quality, price,
quantity, payment method, delivery
frequency)
Out-service Do you provide some kind of service (out of No. of clauses
contract) to your main buyer (e.g.,
classification or packaging)?
In-service Does your main buyer provide you with some No. of clauses
kind of service (out of contract) (e.g.,
payment in advance, inputs or technical
assistance)?
Sustainability level of Seed Seed sourcing Numerical index
agricultural practices
- P Soil Soil fertility Numerical index
Pest Pest/disease control Numerical index
Weed Weed control Numerical index
Crop Crop management Numerical index

“The Institute of Agricultural Development (INDAP), within the Chilean Ministry of Agriculture provides assistance to family
farmers (INDAP, 2020).

b ikert scale 1 = totally disagree; 7 = totally agree.

compare the probability of trading with each type of buyer with respect to the probability of the categorical
variables occurring. A p-value less than 0.05 in the Pearson's x? and Fisher's tests indicates that the distribution of
the types of buyers is related to the categorical variable to which it is compared. However, these tests do not

identify for which type of buyer each variable had individual importance.

4.3 | Logit model

Logistic regression is formulated to predict and explain a binary categorical variable. It is a commonly used

methodology in which the probability of a binary dependent variable (in this case, informal or formal contract) is a
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function of a set of explanatory independent variables such as trust and contract provisions. Logistic regression
aims to identify the independent variables that impact membership in the governance forms category or to classify
observations into the defined groups, namely, informal and formal contracts (Hair et al., 2014). Our analysis aimed
to estimate the impact of contractual provisions, relationship attributes, and sustainability levels of agricultural
practices on the probabilities of farmers and buyers using informal or formal contracts. We encoded the binary
dependent variable with the values 1 (informal contract) and O (formal contract). The general model can be
expressed as

1

p(informal contract) = 1 + e-Bo * BLXi + B2Xai- BnXni) * (1)

In this model, p is the probability that an individual responds to the first category (informal contract) of the
dependent variable; while Bo, B1, B2, Bn are the vectors of estimated coefficients associated with the exogenous
variables X1;, X;, X,.i,. The latter represents the responses of the i participant for each of the n independent variables
that are part of contractual provisions, relationship attributes, and sustainability levels of agricultural practices,
which may be either quantitative or qualitative. The coefficients for the independent variables are estimated using
either the logit value (expressed in terms of logarithms) or the odd value (expressed in terms of exponentiated

logarithms) as follows:

probevent

= + B Xq: +eeot B Xi 2
1- prObevent] Bo + B1Xai BnXni (2)

Logit; = In(
or

Odds; = |n(MJ = @Bo+B1Xaj +++ BnXni_ 3)
1 ~ probeyent

Both model formulations are equivalent and reflect the direction and magnitude of the relationship, but they
are interpreted differently. The direction of the relationship (positive or negative) reflects the changes in the
dependent variable (informal or formal contract) associated with changes in the independent variable. In the case of
logit values, a positive coefficient means that an increase in the independent variable is associated with an increase
in the predicted probability (informal contract=1). On the other hand, exponential coefficients do not have
negative values. Therefore, exponentiated coefficients above 1.0 reflect a positive relationship, while values below
1.0 represent a negative one (Hair et al., 2014). The magnitude of the coefficients answers the question: How much
will the estimated probability change for each unit change in the independent variable? In this case, logit values are
less useful, because the unit logged odds is a unit of measure which is hard to understand, illustrating how much the
probabilities change. On the other hand, exponentiated coefficients directly reflect the magnitude of the change.
Their impact is multiplied for each unit of change in the independent variable. Moreover, the exponentiated
coefficients are helpful in assessing an independent variable's impact and in calculating the magnitude of the effects
(Hair et al., 2014).

5 | RESULTS AND DISCUSSION

The following section presents our results and a discussion of the variable categories in the order presented in the
Methods section above. Regarding the type of buyers trading in the vegetable sector in Chile, Table 2 shows that
22% of the farmers’ main buyers in the sample were final consumers, 40% were intermediaries, 25% were
wholesalers, only 9% were lead firms and the remaining 4% represented farmers’ organizations, restaurants, and
specialized stores.
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TABLE 2 Type of buyers.

Category Variables Mean

Type of buyers Final consumer 22%
Intermediaries 40%
Wholesalers 25%
Lead firms 9%
Others 4%

Table 3 details the measurements in the different variable categories for farmers trading with each type of buyer, as
well as the results of the test (ANOVA) on the statistical differences between these groups. Concerning farmer
characteristics, we did not find much difference between their age (52 on average) and farming experience (29 years on
average), although farmers trading with intermediaries seem slightly older and a bit more experienced. However, farmers
trading with intermediaries have less financial capital, while most farmers are INDAP beneficiaries (76%) and members
(50%) of other social organizations such as sports groups, water communities and neighborhood councils. In terms of
farmers trading with lead firms, there are more women farmers (14%), and farmers in this group have higher education
levels in general, with a score of 5, meaning that these farmers completed high school. They also have larger vegetable
farms (15 ha.) and the highest percentage (65%) of land tenure. Moreover, farmers trading with lead firms grow a higher
percentage (24%) of other crops than vegetables (e.g., fruits and cereals), they have a greater number of assets (3) (e.g.,
tractors, trucks, pick-ups, cars and motorcycles), higher total household income, with a score of 4, which corresponds to
1,120,000 Chilean pesos (+1300 USD) and more people (5) that they can reach out to in case of problems on the farm.
Farmers trading with intermediaries present the highest percentage (1%) of those with organic participatory system
certificates, while farmers trading with lead firms present the highest percentage (7%) with third-party organic
certificates and the highest percentage (10%) currently transitioning to achieve organic certificates. Lastly, farmers
trading with wholesalers present the highest percentage (96%) of farmers without organic certificates. Although the
measured differences between farmers trading with wholesalers and those trading with intermediaries were small, we
can deduce some illustrative characteristics of the two groups. Farmers supplying wholesalers often score somewhere in
the middle between farmers supplying intermediaries and lead firms. For example, farmers trading with wholesalers are
a little bit older, have slightly more experience and are more often INDAP beneficiaries compared to farmers supplying
lead firms. On the other hand, farmers supplying wholesalers have slightly larger farms and more assets compared to
farmers trading with intermediaries.

Regarding governance forms, we found that transactions between farmers and intermediaries take place
primarily through informal or verbal contracts (78%). Farmers and wholesalers mainly trade through spot markets
(89%), and farmers and lead firms mostly use formal or written contracts (79%). Our findings indicate that
governance forms may be linked to key farmer characteristics. For example, as discussed above, our results show
that farmers trading with lead firms are characterized by exploiting more land and that they are more likely to be
women, have higher educational backgrounds, own and rent a higher percentage of land simultaneously, have a
higher number of assets and higher household income. Taking one important indicator as an example, our data
indicate that farmers trading with intermediaries can be categorized as small-scale farmers who primarily use
informal contracts, while farmers trading with wholesalers are medium-scale, mainly using spot market transactions.
By contrast, farmers trading with lead firms are large-scale and primarily enter into formal contracts.

Our findings support previous research which found that trading with lead firms is conditioned upon farmers’
financial capital and networking. Kariuki and Loy (2016) found that trading with lead firms is sensitive to production
scale and networking in the case of vegetable production in Kenya. Similarly, Abdul-Rahaman and Abdulai (2020)

found that one factor that affects participation in informal or formal contracts in the case of rice production in
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Ghana is membership in farmers’ organizations. Moreover, Ton et al. (2018), who performed a meta-analysis of
production contracts, found that farmers who participate in formal contracts have significantly larger plots of land
and more assets than the average farmer in the region. Furthermore, our results support the findings of Kariuki and
Loy (2016), who found that formal contracts contain a higher percentage of farmers with farm certifications. Our
results regarding farmers trading through informal contracts and spot markets support evidence from Abdul-
Rahaman and Abdulai (2020), who compared these groups of farmers on a number of indicators. For instance, they
found a similar level of education. Further, although our results did not find significant differences in age between
farmers participating in spot markets and informal contracts, we partially corroborate that older farmers are more
likely to use informal contracts (Abdul-Rahaman & Abdulai, 2020).

In terms of contractual provisions, Table 3 illustrates considerable differences between farmers trading with each
type of buyer. Farmers trading with intermediaries are midpoint between contractual provisions in farmer-wholesaler
spot-market transactions and farmer-lead firm transactions through formal contracts. Transactions with lead firms
feature contracts with the longest duration (280 days), the most prolonged period to pay farmers
(42 days), a larger number of contract provisions (e.g., quality, price, volume, payment plan, delivery frequency, and
delivery place), a higher number of services provided by farmers which are not detailed in the contract (e.g., product
sorting, packaging and delivery) and a higher number of services provided by lead firms which are not described in the
contract (e.g., technical support, payment in advance, input provision and transportation support for product delivery).
By contrast, transactions with wholesalers through spot markets do not have any contractual provisions on average.

The results of the logit model (see Table 4) with the binary dependent variable (governance forms) detail the

relationships between the type of contract and contractual provisions, relationships attributes, and SAP variables.

TABLE 4 Comparing contractual provisions, relationship attributes and sustainable agricultural practice
adoption by informal and formal contracts.

Coefficient Confidence limits
Category Variables estimate (2.5%-97.5%) SE p Value
Contractual provisions Contract term -0.018 -0.035 -0.001 0.008 0.035**
Payment -0.178 -0.292 -0.064 0.058 0.002***
Contract -1.122 -2.040 -0.206 0.467 0.016**
provisions
Out-service 0.838 -1.007 2.684 0.941 0.373
In-service -1.667 -3.287 -0.047 0.826 0.043**
Relationship attributes Trust -2.058 -3.848 -0.269 0.913 0.024**
Satisfaction 2.982 0.687 5.279 1.171 0.010**
Opportunism 0.453 -0.527 1.435 0.5 0.364
Sustainability level of Seed -4.596 -9.999 0.807 2.756 0.095*
agricultural practices ¢ ) 0.352 -0.264 0.969 0314 0262
Pest -0.815 -1.417 -0.215 0.306 0.007***
Weed 1.228 0.095 2.361 0.577 0.033**
Crop 0.264 -0.682 1.210 0.482 0.584
Mc Fadden pseudo R? 0.8

Note: Coefficient: To determine the direction of the relationship, a positive (negative) coefficient means that a change in the
independent variable is more (less) likely associated to having an informal contract.

*p <0.05; **p < 0.01; ***p < 0.001.
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Contracts are encoded with the values 1—informal contract and O—formal contract. The model estimates the odds or
probabilities of achieving a 1 or a O, where positive coefficients reflect a positive relationship with informal
contracts and negative coefficients reflect a negative relationship with informal contracts. Table 4 shows that:
informal contracts are less likely to be long-term; buyers take less days to pay farmers; there are less contractual
provisions; and feature less services from buyers than formal contracts. However, Table 4 also reveals that farmers
are more likely to provide services when using informal contracts.

These data on contractual provisions may have different explanations. Differences in contract terms can be
explained by lead firms having contracts that encompass the entire agricultural year, while informal contracts with
intermediaries are only for the harvest season, representing a difference of around six months in duration between
these contracts (Gaitan-Cremaschi et al., 2020; ODEPA, 2020b). The large number of days lead firms take to pay
can be explained by the quantity of product traded, implying much higher transaction costs for lead firms than for
intermediaries or wholesalers and inducing a delay in payments by lead firms (Gaitan-Cremaschi et al., 2020;
ODEPA, 2020b). In terms of contractual provisions, our results corroborate Ménard (2018) findings, namely, that
informal contracts are mainly focused on price, quality, and volume, while formal contracts or lead firms are more
likely to work with more standardized products demanding more specificity. These results can also be explained by
the fact that formal contracts have become increasingly the norm for lead firms in Latin America, especially for
supermarkets (Reardon et al., 2019). In this way, lead firms can enforce quality standards (e.g., appearance and size)
and safety standards (e.g., presence of pathogens and pesticide residues) on farmers to protect consumer health
(Cadilhon et al., 2012; Reardon & Berdegué, 2002). Meanwhile, the low scores on out-services and in-services in
informal contracts may be explained by the intermittent relationship between wholesalers and farmers. This
situation impedes having more contract provisions or closer relationships which could trigger more collaboration
(e.g., service interchange) (Anderson & Weitz, 1992; Ganesan, 1994).

With respect to relationship attributes, Table 3 shows that farmers gave “trust” a score of 5.51 (out of 7) on
average, meaning that most of the farmers “more or less agree” with the statement that they can trust their main
buyers. Farmers scored “satisfaction” with a 5.74 on average, implying that most of the farmers “more or less agree”
with the statement that they are satisfied with their key buyers. Farmers rated “opportunism” with a 3.43, which
means that farmers “more or less disagree” with the statements that their main buyers behave opportunistically.
However, Table 3 does not highlight much difference, in general, in terms of scores for trust, satisfaction and
opportunism. That notwithstanding, on average, farmers have greater trust in intermediaries, they are more satisfied
trading with this type of buyer, and they perceive intermediaries to be less opportunistic. By contrast, farmers trading
with lead firms give these the lowest scores in terms of trust and satisfaction, while farmers perceive wholesalers as
more opportunistic than intermediaries and lead firms. In addition, the logit model (Table 4) shows that farmers with
informal contracts are less likely to trust their buyers but are more likely to be satisfied with the latter.

The results presented in Tables 3 and 4 may seem contradictory when we examine farmers’ trust in
intermediaries and in informal contracts. On the one hand, if we focus on the type of buyer, our results corroborate
Kariuki and Loy's (2016) findings which indicate that informal contracts are supported by a high level of trust
between farmers and intermediaries. On the other, if we focus on the governance form, our results contradict those
same authors (Kariuki & Loy, 2016). This may be explained by the percentage of wholesalers who use informal
contracts, as our findings show that farmers’ trust in wholesalers is significantly lower, on average, than their trust in
intermediaries.

The strong likelihood of farmers trusting their buyers when using formal contracts can be explained by the fact
that most of these buyers with formal contracts are lead firms and that trust is higher in more homogenous societies
(e.g., similar ethnicity, economy, and social status) (Zak & Knack, 2001). This may in fact be the case for transactions
between large-scale farmers and lead firms. The higher level of trust between farmers and lead firms can also be
explained by lead firms offering higher prices to farmers, which increases their price satisfaction which, in turn, is an
antecedent for trust (Susanty et al., 2017). Surprisingly, our outcome is contrary to that of Peppelenbos’ (2005)

study which found that formal contracts create a context of institutional distrust in Chile.
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Farmers’ greater satisfaction with intermediaries as buyers or with the use of informal contracts is in line with
Schwartz et al. (2013) and Thorlakson (2018), both of whom found that intermediaries have closer relationships
with farmers, potentially implying a higher degree of satisfaction. Moreover, one element that may support farmers’
satisfaction with intermediaries and informal contracts is the negotiation process to set product prices. In this case,
both farmers and intermediaries start negotiations with the same information. Today, most farmers have a mobile
phone and, before trading their products, they can call key informants to get pricing information. In this way, they
have improved their bargaining power (Goyal & Gonzalez-Velosa, 2013). Farmers' scant satisfaction with
wholesalers (compared with intermediaries) can be explained by wholesalers’ stronger bargaining position as
perceived by farmers (Benton & Maloni, 2005). Wholesaling is usually quite concentrated by product category and
time (Schwartz et al.,, 2013), often implying lower unit prices for farmers (Barrowclough et al., 2019; Cao &
Mohiuddin, 2019). However, there is evidence that farmers continue to trade with wholesalers because they are
the most profitable option when marketing expenses and management costs are considered (Barrowclough et al.,
2019). Farmers’ lower satisfaction with lead firms may be explained by lead firms having more power in the
transaction with farmers. Elder and Dauvergne (2015) and Ruml and Qaim (2021) report that farmers do not have
sufficient information about contracts. Similarly, Jiménez (2013) and Musara et al. (2018) report that farmers usually
have to accept payment delays without any compensation and that they are marginalized from decision-making
processes.

Regarding opportunism, one explanation of why farmers supplying intermediaries through informal contracts
perceive their buyers as less opportunistic (compared to farmers supplying lead firms using formal contracts) may be
that formal contracts are often very explicit, with little room for deviation, thus reinforcing farmers’ perceptions
regarding these buyers’ opportunistic behavior (Poppo & Zenger, 2002). Moreover, the higher levels of opportunism
perceived by farmers trading with wholesalers compared to other farmers can be explained by the low number of
contacts these farmers have. According to McCarter and Northcraft (2007), individuals with more contacts will have
more information; this includes information about other individuals’ reputations which may lead to a more informed
selection of business partners. Thus, partners with fewer contacts may perceive higher levels of opportunistic
behavior.

In the case of the sustainability level of agricultural practices, Table 3 shows that the average scores for seed
sourcing (Seed) and crop management (Crop) practices were positive (0.20 and 1.30, respectively), suggesting that
the agricultural practices used in these stages have a moderate, although not significant, positive impact on the
environment. On the other hand, we found that the average scores for types of fertilizer (Soil), pest/disease control
(Pest) and weed control (Weed) practices were negative (-0.90, -1.24, and -0.16, respectively), suggesting that the
practices used in these stages have a moderate negative impact on the environment. Although our results do not
reveal a significant relation between sustainable practices and type of buyer, farmers trading with intermediaries
have the highest sustainability scores in soil and weed control, while farmers supplying lead firms achieve the
highest sustainability scores in the seed, pest, and crop categories. On average, farmers trading with wholesalers
obtain the lowest sustainability scores. Moreover, Table 4 shows that farmers trading via informal contracts are
more likely to use sustainable practices in weed control as well as in the soil and crop categories; however, the latter
two are not statistically significant. Additionally, Table 4 shows that farmers trading through informal contracts are
less likely to use more sustainable practices in the seed and pest categories.

These differences between the sustainability levels of agricultural practices may have diverse explanations. The
higher incidence of farmers implementing sustainable practices in weed control when working with informal
contracts can be explained by the fact that most buyers that trade using informal contracts are intermediaries, who
are mainly supplied by small-scale farmers. Small-scale farmers usually control weeds manually, without using
synthetic products, to save money (Gaitan-Cremaschi et al., 2020). In this case, SAP adoption is not an objective for
these farmers; it is more a consequence of farm management choices. An explanation for the use of organic seeds
by farmers trading with lead firms is that lead firms using formal contracts in Chile have a greater percentage of

suppliers with organic certifications which implies the use of organic seeds (SAG, 2020). Moreover, according to
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ODEPA (2020b), Chilean lead firms mainly use formal contracts to promote SAP adoption. However, SAP adoption,
as required by these contracts, primarily focuses on reducing pesticide residues in vegetables to safeguard end-
consumer health; it is not related to other environmental goals, such as increasing biodiversity or improving soil
quality. In addition, the requirements applied by lead firms to farmers regarding pest/disease control contribute to
ensure the safety standards required by the Agricultural and Livestock Service of Chile (SAG), standards that SAG

applies primarily when inspecting medium to large-scale farmers (Gaitan-Cremaschi et al., 2020).

6 | CONCLUSIONS AND LIMITATIONS
6.1 | Conclusions

Our study has aimed to explore how different farmer-buyer relationships relate to different levels of SAP adoption
in the vegetable sector in Chile. To this end, we have analyzed farmers related to each type of buyer, explored the
governance forms used for buyer-farmer transactions and examined whether or not there is a relationship between
the contract governance form (formal or informal) and: (a) contract provisions (e.g., quality, quantity and the
provision of services); (b) farmer-buyer relationship attributes (i.e., satisfaction, trust, and opportunism); and (c) level
of SAP adoption. Our aim has also included contributing to the literature on sustainable food supply chains by
including intermediaries and wholesalers in the analysis as well as providing insights on whether or not and how
contractual provisions, relationship attributes, and SAP adoption practices are related. Moreover, we wanted to
contribute to knowledge of the potential role intermediaries, wholesalers, and lead firms play in farmers’ adoption
of SAPs.

We found that farmers trading with intermediaries through informal contracts are less likely to adopt SAPs.
However, according to Thorlakson (2018), intermediaries may be interested in marketing sustainable products
because of the overall low profit of marketing regular products. A report by the Food and Agriculture Organization
(FAO) and National Institute for Agricultural Research (INRAE) (2021) presents cases where close relationships
between intermediaries and smallholders lead to the adoption of SAPs. The main characteristics of these cases in
India and the Republic of Korea are a transparent flow of information between farmers and intermediaries regarding
prices and sales and an associativity of either the producers or the intermediaries. Moreover, these authors found
that participatory guarantee systems with the active participation of farmers, intermediaries and consumers can be
a mechanism to support the trade of sustainable products. In addition, our results demonstrate that farmers trading
through informal contracts (mostly with intermediaries) are more likely to be satisfied with the relationship. Tewari
et al. (2018) and Grabs and Carodenuto (2021) found that close relationships between intermediaries and farmers
build collaboration and encourage both parties to mutually commit to pursuing SAP adoption.

In the case of farmers trading with wholesalers, we found that these actors are less likely to enter into
contracts. In the case of farmers and wholesalers using informal contracts, farmers are less likely to adopt SAPs. A
possible means to increase SAP adoption in the farmer-wholesaler relationship is the application of an auction
system in public wholesale markets. Johnson et al. (2016) found that the auction system in Canadian wholesale
markets promotes SAP adoption by farmers. On the one hand, an auction system can accredit the sustainability of
wholesalers’ operations, and, on the other, it can accredit the operations of farmers that have adopted SAPs. For
example, this system could require the progressive adoption of SAPs, starting with basic practices (e.g., minimum
pesticide residues in crops) and moving up to organic certifications. As a result, accredited wholesalers could
demonstrate the quality of the products acquired, while accredited farmers would be informed about their
products’ quality (through SAP adoption) and price. This could also improve trust in the farmer-buyer relationship.

We also found that farmers trading with lead firms are more likely to adopt SAPs. Lead firms support this
through formal contracts and/or certification schemes. SAP adoption related to lead firms focuses mainly on using

organic seeds and sustainable practices to control pests and diseases. This limited scope of SAP adoption may be
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related to traditional international certification schemes that primarily focus on improving the products’ intrinsic
quality but not on their environmental impact as such (Achabou et al., 2017). Moreover, we found that farmers are
more likely to have lower satisfaction levels when trading through formal contracts and/or with lead firms.
According to Ruml and Qaim (2021), even when farmers reported benefits from their relationships with lead firms,
they were dissatisfied. However, Sahara and Gyau (2014) and Ruml and Qaim (2021) suggest that some ways to
improve farmers’ satisfaction include reducing information asymmetries regarding contractual provisions, reducing
the number of days before payment, and providing quicker response to farmers’ concerns. In this way, farmers
might perceive a more balanced relationship and be willing to enter into contracts that include SAP adoption
provisions.

Our research has also aimed to raise questions and open areas for further research focused on intermediary and
wholesaler-farmer supply chains as sustainable alternatives to lead firm-farmer supply chains. Certainly, the
promotion of intermediary and wholesaler-supply chains offers an opportunity to preserve local and regional supply
chains and farmer diversity (Clapp & Moseley, 2020; Tewari et al., 2018). This also means that local and regional
supply chains may become necessary in providing access to sustainable food for vulnerable populations (Clapp &
Moseley, 2020). Furthermore, our research presents the idea of considering alternative supply chains, including
intermediaries and wholesalers, when developing strategies to promote SAP adoption in fresh-food supply chains.
Despite the relatively limited findings of our research, this study offers valuable insights which, though not

conclusive, should be further researched.

6.2 | Limitations and future research

While the quantitative empirical approach adopted in this study can be considered a contribution to research on the
relation between contracts, relationship attributes, and SAP adoption by farmers in developing countries and
emerging economies, it may also be a limitation due to the lack of specific insights and depth of latent variables such
as trust or satisfaction. Moreover, a limitation regarding the quantitative approach is the sample size, which restricts
the statistical power of our analysis. The farmer perspective adopted in this research can be seen as a useful
contribution, because most farmer-buyer relationship analyses focus only on buyers and their perspective. By
contrast, farmers’ perspectives can also be seen as a limitation for not including the buyers’ perspective in the
analysis. In addition, we acknowledge that other variables not currently considered (e.g., political/economic power
and commitment) may also provide insights on the relationship attributes between farmers and buyers.

The theoretical framework which served as the basis for our logit analysis may have limitations related to
endogeneity issues. As our framework follows the reasoning that a governance form is expressed as an antecedent
of SAP adoption, we do not consider that SAPs may affect the governance form. We acknowledge that this
framework may not be a rule for all cases and that SAP adoption by farmers can be affected by many factors across
the supply chain. Further research is needed to address the possible causal relationships and the endogeneity issue
implied in the adoption decision and its determinants, including other aspects of farmer-buyer relationships.

Moreover, future studies analyzing relationship attributes could implement in-depth interviews with both
farmers and buyers to go beyond the relations examined in this study. Finally, in the context of Latin America and
developing countries where most of fresh-food supply-chain transactions are through wholesalers and
intermediaries, researchers should focus more on the (potential) role of these actors in SAP adoption amongst
farmers. This should be addressed as there is a lack of insight in the literature on how to include wholesalers and

intermediaries in sustainable food systems (Beninger & Shapiro, 2019).
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APPENDIX A
See Table A1

TABLE A1 The scores for each agricultural practice in relationship to the four sustainability dimensions based
on the work of Rigby et al. (2001).

Sustainability dimensions

Minimizes Maximizes
Minimizes off- nonrenewable natural biological Promotes local

Production stage farm inputs inputs processes biodiversity Total
Seed sourcing
1 Conventional seed 0
2 Organic seed 1 1
3 Reused 1 1
4 Traditional 1 1
Soil fertility
1 Conventional synthetic -1 -1 -1 -3
2 Organic fertilizer purchased 1 1 2
3 Prepared organic fertilizer 2 2 1 3 8
Pest/disease control
1 Chemical pesticides -1 -1 -3 -3 -8
2 Organic pesticide purchased 1 1 2
3 Prepared organic pesticide 1 1 1 1 4
4 Preventive practices without 2 2 2 2 8

chemicals
Weed control
1 Chemical herbicides -1 ! =il -1 -4
2 Organic herbicides purchased 1 1 2
3 Mechanical control 1 0.5 1 0.5 3
4 Preventive practices without 1 1 1 1 4

chemicals
Crop management
1 Crop rotation 0.5 0.5 1 2
2 Intercropping 1 1 1 1 4
3 Crop rotation + intercropping 1.5 1.5 2 1 6

Source: Based on Rigby et al. (2001).
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