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Abstract
Understanding the preferences of smallholder farmers for
contracting can help in making contracts more sustainable.
This paper presents the results of a choice experiment (CE)
among smallholder farmers in Indonesia to assess their
preferences for accepting contracts with modern retail. The
CE was based on attributes of actual sales transactions in
modern retail and traditional retail channels. A total of 301
vegetable smallholder farmers participated, consisting of 173
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modern retail markets. A random parameter logit model
estimates that, in general, smallholders do not prefer
contracting with modern retail over spot market selling in
traditional retail channels. Most contract attributes are
perceived as negative by smallholders. A willingness‐to‐
accept analysis shows that farmers are critical of most
contract attributes, particularly those related to quality
requirements. Producer organizations (POs) reduce transaction costs and increase smallholders' preference toward
contracts. Contract designs that reduce transaction cost,
mitigate risks for farmers, provide fair prices, and involve
POs are more likely to attract smallholders to modern retail
channels. [EconLit Citations: D23, O13, Q13].
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1 | INTRODUCTION
Contract farming arrangements (CFAs) are increasingly used in agrifood chains in developing and emerging
economies. Academic literature has discussed the impact of contracts on income and welfare (Bellemare, 2012;
Narayanan, 2014), productivity, and efficiency (Mishra, Shaik, Khanal, & Bairagi, 2018), reducing transaction
costs (Key & Runsten, 1999) and strengthening coordination in modern supply chains (Maertens &
Swinnen, 2009; Schipmann & Qaim, 2010). Although participating in a CFA may seem beneficial for farmers'
welfare, empirical studies have found that farmers drop out from contract schemes after initial engagement
(Andersson, Chege, Rao, & Qaim, 2015; Romero Granja & Wollni, 2018). The unsustainability of the CFA in
developing countries results from behavioral opportunism, combined with a contract design that fails to meet
the preferences of both parties (Barrett et al., 2012; Oya, 2012).
Participating in a CFA entails trade‐offs between incentives and risks (Bogetoft & Olesen, 2002). For instance, a
contract may provide price premiums, but farmers must comply with quality requirements and other transaction
specifications. If the contract design does not include price incentives, risk‐sharing, provision of inputs and credit,
farmers may be discouraged from participating in the CFA. Entering a CFA implies complying with difficult‐to‐meet
quality requirements and reduced flexibility to switch buyers. However, farmers differ in their views on and
experiences with the advantages and disadvantages of CFAs. This study aims to clarify trade‐offs and to understand
farmer preferences for contract attributes. By understanding contract preferences of smallholders, better contracts
can be designed leading to more sustainable supply chain relationships between farmers and buyers.
To analyze smallholders' preferences for specific contract attributes, we used a choice experiment (CE). CE is a
method for discovering the value of nonmarket goods (in this study, contracts) by using individual stated preferences in hypothetical settings (Alpizar, Carlsson, & Martinsson, 2001; Bateman et al., 2002). Different from other
stated‐preference methods such as Contingent Valuation, CE assesses the individual attributes of a
good (Horne, 2008). CE is relatively easy for respondents to make realistic choices (Holmes, Adamowicz, &
Carlsson, 2017). CE allows for a calculation of the marginal value of the willingness‐to‐accept (WTA) a good (Alpizar
et al., 2001; Hensher, Rose, & Greene, 2005). Moreover, CE is consistent with consumer theory (Alpizar et al., 2001)
and it is less costly than a field experiment (Ochieng, Veettil, & Qaim, 2017).
Several studies have examined farmer preferences for contract designs (Abebe, Kemp, Omta, & Tsegaye, 2013;
Blandon, Henson, & Islam, 2009; Broeck et al., 2017; Ochieng et al., 2017; Schipmann & Qaim, 2011). Most of these
studies examine contracts for export markets and/or for processors; few studies deal with contracting in fresh
produce supply chains for domestic modern retail.1 We are aware of only two studies that have used CE in
exploring contract attributes in the case of food chains for domestic modern retail: one in Honduras (Blandon
et al., 2009) and one in Kenya (Ochieng et al., 2017).
Previous studies on contract farming have mainly focussed on production contracts (i.e., contracts with the
contractor providing key farming inputs) in export and processing chains (Abebe et al., 2013; Broeck et al., 2017;
Schipmann & Qaim, 2011). Our study explores so‐called marketing contracts because this type of CFA is mostly
used in selling to modern retail (Otsuka, Nakano, & Takahashi, 2016). Moreover, our focus group discussions with
farmers made clear that the marketing attributes were perceived as highly important. In a marketing CFA (hereafter just called “contract”), buyers are only concerned about the quantity and quality of the product delivered,
while all production decisions are left to the farmers (MacDonald et al., 2004).
This study also investigates the role of producer organizations (POs) in affecting the probability of farmers to
accept the contract. While a few studies have investigated the role of POs in contracting, research so far has not
made a distinction between different types of POs. We distinguish between marketing PO and community PO.

1
Modern retail includes hypermarkets, supermarkets, and convenience stores. A key difference between traditional retail and modern retail is that the
latter applies stricter quality requirements. These requirements have important implications for coordination in the agrifood supply chain.
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The first aim of this study is to investigate smallholder preferences for particular contract attributes. We
designed a CE that combines contract attributes currently used in modern retail channels with attributes of
traditional channels as a base alternative. The second aim is to determine whether farmer characteristics, such as
socio‐demographics, risk orientation, producing organic vegetables, and being member of a PO, affect the probability of accepting the contract. The third aim is to estimate how much compensation farmers demand to accept
the contract through an analysis of the marginal WTA. Finally, we measure choice probabilities in several scenarios
of contract designs with the purpose of helping buyers design contracts that could increase participation of
smallholder farmers.
Our paper seeks to fill a knowledge gap on what are effective and sustainable CFAs. By exploring the preferences of smallholders, we contribute to the literature on contract design. In addition, we contribute to the
literature by exploring farmer preferences for contracts in fresh produce supply chains for local supermarkets
(while most of the literature on contract farming focusses on contracts for export or for the processing industry).
This study was conducted in Central Java, Indonesia, where modern retail markets have grown in recent years
(Reardon, Stringer, Timmer, Minot, & Daryanto, 2015). However, modern retail companies face supply chain
challenges, particularly related to sustainably involving smallholder farmers (Sahara & Gyau, 2014). Most smallholders sell vegetables in the traditional spot market and only a minority participates in modern retail channels. We
explore under what conditions smallholders are more willing to engage in modern retails channels. The result of our
study may be useful for buyers to understand farmer preferences toward specific contract designs, thereby making
contracting more durable. For policy‐makers, this study may help to develop policies for strengthening smallholder
participation in modern retail supply chains.

2 | RESEARCH BACKGROUND
2.1 | Modern food retail
Modern food retail companies in Indonesia, first established in the 1970s, are concentrated in urban areas
(Suryadarma et al., 2010). Modern food retail grew rapidly after 1998, when the government allowed foreign
companies to operate supermarkets in Indonesia (Neven & Suleiman, 2007). Since then, the number of modern
supermarkets has increased every year, and different formats have been established (Dyck, Woolverton, &
Rangkuti, 2012). As of 2014, the total number of modern food retail outlets reached 24,500, consisting of 300
hypermarkets, 1,400 supermarkets and 22,800 convenience stores (USDA, 2015). The market share of modern
food retail increased from 5% in 1999 to 17% in 2014 (USDA, 2015). Increased income, foreign direct investment,
middle‐class growth, urbanization, and consumer consciousness about food quality and safety have all driven the
rapid growth of modern retail (Minot, Stringer, Umberger, & Maghraby, 2015; Reardon et al., 2015).
In the first stage of its development, modern retail focuses on selling processed food. Then, with the development of new format outlets and changing consumer patterns, companies start selling fresh products, such as
fruit, vegetables, meat, seafood, and poultry. Fresh foods are associated with high quality, safety, freshness, and
convenience (Umberger, He, Minot, & Toiba, 2015).
In their procurement, modern retail companies often use contracts with their suppliers to maintain a consistent
supply of products meeting specific quality standards. These suppliers are specialized supermarket wholesalers
and POs.
The usual period of a contract in the modern retail channel is 1 year. At the end of this year, the supermarket
will evaluate the performance of the supplier. Contract prices are higher and more stable than prices in the
traditional market. Also, quality requirements are stricter than in traditional markets. Contracts usually cover only
specific quantities of vegetables, whereas traditional markets absorb any quantity the farmer produces. Payment in
modern retail markets is delayed for 1–3 weeks after the vegetables have been delivered, while in traditional
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markets buyers pay directly. Regarding the place of sales, farmers need to bring their vegetables to the wholesaler
when they supply modern retail. In the traditional market, the transaction takes place at the farm gate.

2.2 | Research area
This study was carried out in the Central Java and Yogyakarta provinces, Indonesia, in the five subdistricts Getasan,
Ngablak, Pakis, Cangkringan, and Selo. These districts are located on the slopes of Merbabu and Merapi volcanoes,
and they form the main production center of vegetables in Central Java. Smallholder farmers produce many kinds
of (leafy) vegetables in intercropping farming systems. Most farmers sell their vegetables in traditional markets,
which implies selling directly to a trader or selling in the local wholesale market. Some farmers have a contract with
a PO or with a specialized wholesaler that is supplying the modern retail in the main cities of Central Java, such as
Semarang, Yogyakarta, Solo, and Salatiga.

2.3 | POs
Many smallholder farmers in Indonesia are members of informal organizations called farmer groups (Bourgeois
et al., 2003; Simmons, Winters, & Patrick, 2005). Basically, these community‐type of POs cover a limited geographical area and aim to improve community living standards. Within these POs, members share knowledge,
information, and technical assistance from agricultural extension. In addition, they receive government subsidies
and organize social events.
Vegetable supply chains for modern retail involve a different type of farmer group, the marketing PO. The
marketing PO organizes economic activities for its members, such as collecting, sorting, packaging, labeling, and
delivering vegetables. By contrast, the community PO has no marketing activities. Some POs have transformed
from community PO to marketing PO, now organizing collective marketing and supplying vegetables to the modern
retail.

3 | METHODS
3.1 | Survey and experimental design
Before employing the CE, we selected contract attributes and attribute levels based on the contracts currently
used in modern and traditional markets. First, we interviewed key informants (leaders of POs, purchasing managers
of supermarkets, and traders in the village) to identify the actual contract attributes and attribute levels in modern
and traditional markets. Second, we conducted focus group discussions with POs to find the attributes that are
most important to farmers (Table 1). We tested whether each attribute level influences farmer preferences.
The first attribute is the price received by farmers when selling the vegetable (broccoli), per kilogram in
Indonesian rupiah (Rp). We used six attribute levels, ranging from Rp6,000/kg, the average price2 in the traditional
market during the survey (base scenario), to Rp16,000/kg, which represents the highest price when contracting to
modern retail. We expected the price to be positively related to the farmer's preference for contracting. The
second attribute is the payment method, with four attribute levels ranging from immediate payment to 3 weeks

2
We use average price as the base option. We think that farmers are more likely to compare the contract price with the average market price than with
the lowest market price (as the latter can be determined by many nonstructural variables, including moment of sales, the appearance and freshness of the
product, the seller–buyer relationship, and the type of packaging).

a

Place of selling between farmer and buyer

Quantity delivered to the buyer

Selling place

Quantity

Situation in the traditional market (base references).

Vegetables postharvest handling by farmers

Length of delayed payment after delivery (weeks) 0 (immediate payment after delivery), 1, 2, 3 weeks delayed
payment

Payment

Quality

Selling price of broccoli (Rp/kg)

Price

Quantity2 (fixed quantity/certain quantity)

Quantity1 (flexible quantity/in any quantity)

Base reference
Dummy variable −

Base reference

Dummy variable −

Place3 (in the buyer's place)
a

Dummy variable −

Place1 (at the farm gate)
Place2 (in the near market)

Base reference

Dummy variable −

Handling4 (sorting, washing, packaging, and organic labeling)

Base reference

Dummy variable −

Handling3 (sorting, washing, and packaging)

a

Dummy variable −

Base reference

Base reference

−

+

Expected signed

Handling2 (sorting)

Actual value

Actual value

Coding

Handling1 (no further handling)a

a

6,000, 8,000, 10,000, 12,000, 14,000, 16,000/kg (Rp)

a

Attribute levels

Definition

Contract
attributes

T A B L E 1 Attributes and attribute levels used in the choice experiment
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delayed payment. Delayed payment relates to higher uncertainty; thus, we expected a negative preference for
delayed payment. The third attribute relates to product quality, with four attribute levels on postharvest handling
by farmers. The handling includes sorting, washing, packaging, and organic labeling. As postharvest handling is
costly for farmers, we expected that these attribute levels lead to lower preferences of farmers for contracting. The
fourth attribute is the selling place. Selling place relates to transportation costs. Hence, we expected that the
farmers prefer to sell at the farm gate rather than at the buyer's place. The fifth attribute is the quantity arrangement, with two levels: flexible and fixed quantity. The fixed quantity demanded by supermarkets requires the
farmers to carefully plan the production, harvesting, and delivery process. We expected that the farmers prefer
selling with flexible quantity rather than fixed quantity.
The full factorial design to generate choice sets is very large, with 576 (6 × 42 × 3 × 2) possible combinations. To
minimize this large number, we employed D‐efficiency design, which accounts for possible correlation among the
attributes and statistical efficiency, while still capable of estimating significant parameters (Scarpa & Rose, 2008).
SAS software was used to create the D‐efficiency design, which resulted in 24 choice sets in four blocks (D‐error
0.0692). Thus, every respondent was randomly offered six choice cards. Each choice card consisted of three
alternative contract options (A, B, and C). Contract C was the no‐contract option, representing the sales arrangement in the traditional market and acting as a base reference in the model. In the survey, we used pictures in
the choice cards to make it easy for respondents to understand the different alternatives (Figure 1).

3.2 | CE and econometric approach
The CE method is based on consumer theory (Lancaster, 1966) and random utility maximization (RUM) theory
(McFadden, 1974). Consumer theory postulates that consumer utility is derived from the bundle of attributes of a
good rather than the good itself. Consumers choose a good based on the utility of the individual attributes instead
of the good as a whole. By applying this theory in our study, we assume that farmer utility of the contract depends
on the utility derived from a set of contract attributes. To measure this utility, CE is linked to RUM theory that
provides an explanation for the choice behavior (Louviere, Flynn, & Carson, 2010). In RUM theory, utility is
constructed on the basis of latent variables comprising of deterministic (observable) factors and stochastic
(unobservable) factors, which is specified as follows (Train, 2009):

Unsj = Vnsj + εnsj = (Xj + Zn) + εnsj,

(1)

where Unsj is the utility of an individual farmer n from selecting an alternative contract j from the choice set s (s ϵ S);
S is a set of choice sets. Vnsj are the observed factors of utility, whereas εnsj is the distributed error term that reflects
the unobservable factors. In our study, the observable factors can be further decomposed into a vector of contract
attributes (X ) and a vector of farmer characteristics (Z) in each individual farmer n that determine preferences.
Because the unobserved factor (εnsj ) is a random component that varies across individual farmers and across
alternatives, the farmer's utility cannot be observed with certainty. Thus, the outcome is predicted in the probability of choice (Bateman et al., 2002). Assuming that the farmer acts rationally, she maximizes utility, by choosing
an alternative contract j over k, if Unsj > Unsk , so the probability of farmer n choosing the alternative contract j can be
written as (Louviere et al., 2010)

Pn (j ) = P (Vnsj + εnsj > Vnsk + εnsk );

∀ j, k ϵS; j ≠ k .

(2)

The probability can be translated into a various random utility model which depends on the assumptions of the
underlying distribution of the stochastic term ɛ and on the specification of the utility function. In this study, we use
a random parameter logit (RPL) model, which accounts for a random variation by taking unobservable preference
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7

An example of a choice card

heterogeneity among farmers and allowing correlations among unobservable utility (Train, 2009). Unlike other
random utility models, such as multinomial and conditional logit with assumptions of independence of irrelevant
alternatives (IIA), the RPL model relaxes the IIA assumption (Train, 2009). The RPL probability of choosing alternative contract j in a choice set s (Pnsj) is expressed as follows (Train, 2009):

Pnsj =

⎛

∫⎜

⎞
⎟ f (β ) dβ ,
(β′Vnsj )
⎠

exp (β′Vnsj )

J
∑ exp
⎝ j=1

(3)

where f (β ) is a density function for the random parameter β.
We apply utility functions that include the alternative specific constant (ASC) and the contract attribute levels
as explanatory variables. The utility function can be expressed as generalized regression function as follows:

Ynsj = αn ASC + βn′ Xnsj + εnsj,

(4)

where Y is a binary decision, with code 1 if farmer n selects the alternative contract j from the choice set s. X is the
configuration of contract attributes including price, delayed payment, postharvest handling, selling place, and
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quantity. β is the coefficient vector of preferred contract attributes. If β has a positive value, it indicates that the
farmer prefers a higher level than the base reference level. The model includes the ASC to measure the utility of
the base alternative of no‐contract in the choice set. ASC reflects the general preference toward a contract and
measures the difference in utility for each alternative contract to the base alternative of no‐contract (Hensher
et al., 2005). The ASC is a dummy variable coding 1 if the no‐contract alternative was chosen, and 0 otherwise. A
positive coefficient of α indicates a positive utility toward the no‐contract in general. All parameters of contract
attributes X and ASC except the price attribute are specified as random and normally distributed. We assume
preference heterogeneity across the respondents, while for price, the attribute is specified as a fixed coefficient,
assuming that all farmers prefer higher prices.
In a further model specification, we add the interaction term between ASC and farmer characteristics (Zn) to
investigate the factors that influence whether farmers accept the contract. The estimation of the model is shown in
the following equation:

Ynsj = αn ASC + βn′ Xnsj + γn′ (ASCxZn) + εnsj,

(5)

where Z is a vector of farmer characteristics including age, education, risk orientation, organic certification, and
relationship characteristics between farmer and PO. A negative value of coefficient γ indicates a higher probability
of the farmer to choose one of the contract options A or B. In addition, we also tested interaction terms between
attribute levels and farmer characteristics to examine farmers' preference toward specific contract attributes. The
specification of the model is as follows:

Ynsj = αn ASC + βn′ Xnsj + γn′ (Xnsj xZn) + εnsj.

(6)

We also calculate the marginal value of the WTA the contract, which is measured by dividing the nonmonetary
attributes coefficient (βnm) by the coefficient of monetary contract attributes (βm) (Equation 7). The latter is the
price premium offered in the modern retail market. The WTA indicates the compensation a farmer wants to receive
for accepting a change in the level of a contract attribute. The value of the WTA is expressed in the number of
rupiah for a unit increase in the attribute level. A higher marginal value of the WTA means a higher compensation
demanded by farmers to accept the contract. The estimation of the WTA assumes utility maximization:

WTA = −βnm/ βm.

(7)

3.3 | Sample selection and data collection
We used a multistage sampling strategy to select the respondents for our study. In the first stage, we interviewed
modern retail companies to obtain the names of their suppliers. For the second stage, our plan was to select a
sample of suppliers randomly from the list of all suppliers. However, several suppliers did not want to collaborate.
Therefore, we switched to a convenience sampling method, choosing four wholesalers and two POs that were
willing to provide the necessary information (such as a list of the supplying farmers). In the third stage, we used the
information provided by the suppliers on the names and locations of the farmers that supply vegetables to them.
We included in our sample all the farmers that sell in the modern retail channel (MM farmers). This subsample
consisted of 128 farmers. For selecting the farmers selling in the traditional market (TM farmers), we used
convenience and proportional sampling. Because there is no list of farmers with their products and market
channels, we had to rely on asking around in the villages. In each of the seven villages in which we carried out our
research, we selected 30 TM farmers that were comparable (in farm size and type of products) with the MM
farmers in that same village.
Although our sampling strategy has its limitations, the procedure is not uncommon in CE studies (Dellaert, Brazell, &
Louviere, 1999; Permadi, Burton, Pandit, Walker, & Race, 2017). We have compared the characteristics of our sample with
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data from previous studies on vegetable farmers in Central Java (Fachrista, Irham, & Suryantini, 2019; Hastuti, 2008) as
well as with agricultural census data from the Central Bureau of Statistics of the Province of Central Java (BPS, 2018). The
comparison (see Table 2) gives us sufficient confidence to conclude that our sample is representative.
Data were collected from March to May 2018 through face‐to‐face interviews using national and local
languages. We trained four enumerators to interview the respondents. The questionnaire not only asked farmers' preferences as to contract choice, but also generated data on their socioeconomic characteristics, on CFAs,
market channels, and their risk orientation. We asked the respondents to rate statements on risk orientation using
a 5‐point Likert scale, ranging from strongly disagree (1) to strongly agree (5). The questions on risk orientation are
listed in Appendix A Cronbach's α test was performed on those questions. The result, 0.6, indicated that the
questions were reliable.

4 | R E S U L T S A N D D I S C U S SI O N
4.1 | Descriptive statistics
Table 3 shows descriptive statistics of the surveyed farmers and compares modern and traditional marketing
channels. It shows that most farmers are smallholder farmers with an average area of vegetables of 0.3 ha. The
main occupation of the household head is farming, while 22% also has off‐farm occupation. Most farmers sell the
vegetables in traditional channels to middlemen, wholesalers, and traditional retailers. Several farmers also sell in
T A B L E 2 Comparison descriptive statistic between our sample and previous studies
Definition of variable

Our
sample

Previous
studies

BPS

Age (years)

Age of household head

43.00

45.21

n/a

Education (years)

Household head spent on formal education

7.48

6.00

n/a

Family size (people)

Number of family members in a household

4.05

4.12

3.72

Variables
Socioeconomic characteristics

Farming experiences (years)

Household head's experience in farming

27.96

27.0

n/a

Off‐farm occupation
(dummy)

Household head has off‐farm occupation as
side‐job

0.22

0.35

n/a

On‐farm income (million Rp)

Vegetables gross income per year

118.52

99.50

96.20

Off‐farm income (million Rp)

Off‐farm income per month

0.65

n/a

n/a

Risk orientation (average)

Likert scale 1–5

3.01

n/a

n/a

Farm characteristics
Farm size (ha)

Area cultivated with vegetables

0.30

0.35

0.32

Organic (dummy)

Farm has an organic certification

0.33

n/a

n/a

Greenhouse (dummy)

Farm has a bamboo greenhouse (dummy)

0.14

n/a

n/a

Irrigation (dummy)

Farm has access to irrigation

0.58

n/a

n/a

Access to credit (dummy)

Farm has access to credit

0.27

0.32

n/a

0.64

Relationship between farmer and PO
Membership relationship in a
PO (dummy)

Membership relationship without any
marketing transaction in the PO
(community PO)

0.37

Marketing relationship in a
PO (dummy)

Farmers has marketing transaction in the PO
(marketing PO)

0.32

Note: n/a, not available.
Abbreviations: PO, producer organization; Rp, Indonesian rupiah.
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T A B L E 3 Descriptive statistics of farm‐households in the sample

Variable

Definition of variable

Full
sample

Traditional
market (TM)

Modern
market
(MM)

Difference

1.1

Socioeconomic characteristics
Age (years)

Age of household head

43.00

42.37

43.47

(12.04)

(12.79)

(11.47)

Education (years)

Household head spent on
formal education

7.48

6.69

8.54

(3.20)

(3.16)

(2.95)

Family size (people)

Number of family members in a
household

4.05

4.01

4.08

(1.26)

(1.20)

(1.31)

Farming experiences
(years)

Household head's experience
in farming

27.96

26.95

28.72

(12.65)

(12.79)

(12.53)

Off‐farm occupation
(dummy)

Household head has off‐farm
occupation as side‐job

On‐farm income
(million Rp)

Vegetables gross income
per year

Off‐farm income
(million Rp)

Off‐farm income per month

Risk orientation
(average)

Likert scale 1–5

0.22

0.25

0.22

(0.42)

(0.43)

(0.41)

118.52

111.42

128.12

(81.19)

(69.25)

(94.42)

0.65

0.57

0.70

(1.76)

(1.4)

(1.9)

3.01

2.82

3.26

(0.78)

(0.73)

(0.78)

1.85***
0.07
1.77
−0.03
16.7**
0.13
0.44**

Farm characteristics
Farm size (ha)

Area cultivated with vegetables

Organic (dummy)

Farm has an organic
certification

Greenhouse (dummy)

Farm has a bamboo
greenhouse (dummy)

Irrigation (dummy)
Access to credit
(dummy)

Farm has access to irrigation
Farm has access to credit

0.3

0.29

0.32

(0.29)

(0.29)

(0.28)

0.33

0.10

0.64

(0.47)

(0.29)

(0.48)

0.14

0.09

0.20

(0.35)

(0.29)

(0.40)

0.58

0.61

0.54

(0.49)

(0.48)

(0.49)

0.27

0.24

0.30

(0.44)

(0.43)

(0.45)

0.37

0.50

0.16

(0.50)

(0.50)

(0.45)

0.32

0.00

0.75

(0.31)

(0.00)

(0.43)

301

173

128

−0.03
−0.54***
−0.11*
0.07
−0.06

Relationship between farmer and PO
Membership
relationship in a
PO (dummy)

Membership relationship
without any marketing
transaction in the PO
(community PO)

Marketing
relationship in a
PO (dummy)

Farmers has marketing
transaction in the PO
(marketing PO)

Observations

0.34***

−0.75***

Note: Standard deviations in parentheses.
***, **, * Denote that mean value of traditional market farmers are significantly different from modern market farmers at
p < .01, p < .05, and p < .10, respectively.

modern market channels to POs or specialized supermarket wholesalers. Modern market (MM) farmers sell on
average 47% of their vegetable production in the modern channel. Issues of food safety and sustainable agriculture,
as well as the rising demand for organic products, are drivers for farmers to adopt organic farming. About 33% of all
farmers and 65% of MM farmers have an organic certificate. Regarding the relationship between farmer and PO,
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T A B L E 4 Hausman test for independence of irrelevant alternatives (IIA) property
Full sample

TM

MM

Alternative dropped

χ2

Significance
level

χ2

Significance
level

χ2

Significance
level

Alternatives A

56.49

p < .01

48.22

p < .01

18.04

p < .05

Alternatives B

30.14

p < .01

18.67

p < .05

14.34

p > .1

Alternatives C (noncontract)

28.75

p < .01

18.06

p < .05

14.00

p > .1

37% of all farmers is a member of a PO that is not involved in any marketing transaction. Most of these farmers are
traditional market (TM) farmers. Thirty‐two percent of the farmers have a marketing relation with their PO, and
most of these are MM farmers. Regarding risk orientation, respondents are on average risk‐neutral. However,
statistically, the MM farmers have a higher risk acceptance level than TM farmers. By using a t test for continuous
and a the χ2 test for dummy variables, the main statistically significant differences between MM farmers and TM
farmers are in education level, on‐farm income, risk orientation, having an organic certification, having a bamboo
greenhouse, and being a member of a PO.

4.2 | Model fitness and farmers' preferences toward the contract in general
We tested the validity of the model specification, using the Hausman test for the assumption of IIA error term by
dropping one alternative consecutively (Table 4). The test shows that the IIA assumption is rejected with statistical
significance (p < .01), indicating that there is significant dependence across alternatives and that a conditional logit
estimation would be inappropriate. We used a RPL model because it relaxes the IIA assumption (Train, 2009).
The results of the RPL model estimation with and without interaction is shown in Table 5. Overall, the model fit
is good as shown by the statistically significant χ2 test in all model specifications, implying that the model significantly better predicts farmers' utility on contract attributes than the null model. McFadden's pseudo‐R2 falls
within the range of 0.2–0.4, indicating the goodness‐of‐fit of the RPL model (Hensher et al., 2005). The significance
of standard deviation estimates in several contract attributes confirms that heterogeneity of farmers' preferences
exists in our sample. A likelihood ratio test shows that the parameters are statistically significant between the TM
and MM models.
The RPL model shows that the ASC (no‐contract) has a positive and significant sign in the full sample and in the
subsample of TM farmers. It indicates that in general, the farmers have a positive preference toward no‐contract
rather than to contracting with modern retail; in other words, farmers prefer selling in traditional markets than
selling under contract in modern retail markets. Not surprisingly, fewer than 50% of the respondents choose
contract options A or B (Table 6). This result is line with a study on sweet pepper contracts in Thailand (Schipmann
& Qaim, 2011) and vegetables contracts in Kenya (Ochieng et al., 2017), whereas it is in contrast to a study for rice
contracts in Benin (Broeck et al. (2017). The low preference for contracting may be explained by the strict
requirements related to payment methods, quality specification, quantity delivered, and selling place. For the MM
farmers, who are already participating in modern channels, the ASC coefficient is not statistically significant, and a
much higher proportion (63%) chooses a contract option relative to TM farmers.
Among the contract attributes, price is the only one with a positive and significant effect in all subsamples,
implying that the likelihood of farmers entering a contract scheme is higher when the price stated in the contract is
higher. Previous studies also revealed that price positively affects farmers' preferences for contracting (Blandon
et al., 2009; Broeck et al., 2017; Ochieng et al., 2017).

−0.15 (0.06)**
−0.62 (0.20)***
−0.84 (0.20)***
−1.28 (0.24)***
−0.09 (0.16)
−0.31 (0.16)**
−0.29 (0.11)***

0.15 (0.02)***
−0.16 (0.06)***
−0.62 (0.20)***
−0.83 (0.21)***
−1.17 (0.22)***
−0.10 (0.16)
−0.33 (0.15)**
−0.29 (0.11)***

Delayed payment

Sorting and putting in crates (Handling2)b

Sorting and packaging (Handling3)b

Sorting, packaging, and organic labeling (Handling4)b

Near market (Place2)c

0.50 (0.36)

−0.09 (0.34)
−1.15 (0.50)**

ASC × community PO

ASC × marketing PO

3.46 (0.26)***
0.07 (0.18)
0.51 (0.22)**
0.51 (0.18)*
0.53 (0.32)*
0.17 (0.25)
0.58 (0.22)***

ASC

Delayed payment

Handling2

Handling3

Handling4

Place3

Quantity2

0.41 (0.29)

0.44 (0.30)

1.13 (0.47)**

0.17 (0.34)

0.55 (0.36)

0.42 (0.32)

0.61 (0.32)*

1.05 (0.50)**

0.23 (0.36)

0.60 (0.42)

0.48 (0.15)***

0.92 (0.34)***

0.46 (0.31)

0.38 (0.45)

0.49 (0.35)

0.28 (0.41)

0.05 (0.16)**

3.44 (0.40)***

−0.60 (0.22)***

−0.28 (0.22)

−0.15 (0.24)

−1.15 (0.30)***

−0.82 (0.31)***

−0.62 (0.29)**

−0.14 (0.09)

0.18 (0.03)***

−0.73 (0.50)

(5)

MM

0.88 (0.26)***

0.38 (0.37)

0.27 (0.48)

0.64 (0.42)

0.45 (0.35)

0.07 (0.12)

3.06 (0.39)***

−0.24 (0.97)

0.60 (1.08)

−1.17 (0.55)**

−2.68 (0.58)***

−0.16 (0.09)*

0.02 (0.02)

−0.59 (0.19)***

−0.27 (0.22)

−0.08 (0.23)

−1.13 (0.28)***

−0.82 (0.29)***

−0.59 (0.29)**

−0.15 (0.09)*

0.18 (0.03)***

1.48 (1.77)

(6)

|

0.74 (0.19)

0.18 (0.28)

0.72 (0.37)**

0.23 (0.38)

0.51 (0.27)*

0.06 (0.13)

2.39 (0.27)***

−1.09 (0.49)**

−1.27 (0.34)***

ASC × risk orientation

0.54 (0.11)**

−1.22 (0.70)*

−2.27 (0.44)***

ASC × organic

2.74 (0.23)***

−0.09 (0.05)*

Standard deviation

0.01 (0.01)

0.02 (0.01)
−0.14 (0.05)***

−0.04 (0.17)

−0.63 (0.28)**

−0.46 (0.30)

−1.62 (0.44)***

−0.99 (0.33)***

−0.71 (0.33)**

−0.28 (0.11)**

0.14 (0.03)***

2.12 (0.97)**

ASC × education

2.52 (0.27)***

−0.02 (0.17)

−0.58 (0.28)**

−0.32 (0.26)

−1.68 (0.45)***

−0.98 (0.33)***

−0.69 (0.32)**

−0.28 (0.11)**

0.14 (0.03)***

2.06 (0.48)***

(4)

ASC × age

Heterogeneity around mean (ASC interaction)

Fixed quantity (Quantity2)d

Buyer's place (Place3)

c

0.15 (0.02)***

1.23 (0.32)***

Price (in Rp1,000)

2.76 (0.79)***

(3)

(2)

(1)

ASC (no‐contract)a

Mean attributes

Variables

TM

Full sample
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(Continued)

−1,355.29

301
−1,430.401
1,107.35***
0.279
2,894.8

Log‐likelihood (LL)

Chi‐squared (χ2)

Pseudo‐R2 (ρ2)

Info. criterion AIC

1,038

1,421.1

0.391

893.58***

−693.56

173

Note: Standard error in parentheses.
Abbreviations: AIC, Akaike information criterion; MM, modern market; PO, producer organization; TM, traditional market.
a
Base alternative is the no‐contract option.
b
Base alternative is no further handling (Handling1).
c
Base alternative is farm gate (Place1).
d
Base alternative is flexible or any quantity (Quantity1).
*p < .10.
**p < .05.
***p < .01.

2,756.6

0.316

1,257.59***

301

1,806

Respondents

1,806

(3)

(1)

(2)

TM

Full sample

Observations

Summary statistics

Variables

TABLE 5

1,419.9

0.397

904.84***

−687.93

173

1,038

(4)

1,383.2

0.200

338.25***

−674.60

128

768

(5)

MM

1,353.7

0.225

379.76***

−653.84

128

768

(6)
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T A B L E 6 Overview of respondents' choices
Full sample

TM

MM

Alternatives

Number of choices

%

Number of choices

%

Number of choices

%

Alternatives A

329

18

114

11

215

28

Alternatives B

358

20

182

18

271

35

Alternatives C
(noncontract)

1,119

62

742

71

282

37

Total observations

1,806

100

1,038

100

768

100

Abbreviations: MM, modern market; TM, traditional market.

As to payment, farmers do not like delays. Delayed payment increases uncertainty, particularly for farmers who
do not trust buyers. In this study, farmers preferred immediate payment over delayed payment because they need
the money for purchasing inputs for the next production cycle. These findings are in line with other studies on the
impact of the payment method. For instance, delays increased the probability of contract breach in China (Cai &
Ma, 2015) and negatively affected coordination of vegetables contracts in India (Singh, 2002). Interestingly, for MM
farmers, delayed payment is not statistically significant, implying that they are indifferent about delayed or
immediate payment.
Regarding the postharvest handling attributes, all the attribute levels had a negative sign, implying that the
farmers dislike postharvest handling activities. The farmers prefer selling the vegetables without any further
handling, because handling requires effort, time, and investment in equipment. The negative and statistically
significant sign is particularly present in the group of TM farmers, whereas for MM farmers it is statistically
significant only for Handling4.
As for the selling place, we found a negative and statistically significant effect for Place3 (the buyer's place).
Delivering vegetables to the place of the buyer requires transportation, which is perceived by farmers (particularly
TM farmers) as costly. Most farmers prefer the transaction to take place at their farm. Previous studies also
revealed a preference for selling at the farm gate compared to selling at the buyer's place (Blandon et al., 2009;
Ochieng et al., 2017). The statistically nonsignificant coefficient for MM farmers indicates that MM farmers do not
mind whether the selling place is at the buyer or at the farm.
Contrary to our expectations, the fixed quantity is not statistically significant for the TM subsample. This
implies that quantity is not an important consideration in their preference for a particular contract. However, for
MM farmers the fixed quantity is negative, meaning that the MM farmers prefer flexible quantity. From the focus
group discussion with the MM farmers we learned that the quantity ordered by the modern retail was small while it
required considerable extra effort in managing the cultivation and harvest activities; MM farmers would like to
supply larger quantities to the modern retail.

4.3 | Factors determining smallholders accepting the contract
Columns 2, 4, and 6 of Table 5 show the interaction of explanatory variables and accepting the contract
(Equation 5). Compared to the RPL model without interaction, the RPL model with interaction between ASC and farmer
characteristics has a better fit, which is shown in McFadden's pseudo‐R2 being somewhat higher and the AIC being
lower in all three models. A positive (negative) coefficient of interaction between ASC and farmer characteristics
increases (decreases) the probability to choose the no‐contract option. In addition, we also tested the interaction
between contract attribute levels and farmer characteristics (Equation 6). The result of interaction is shown in Table 7.
A positive interaction indicates a positive preference toward particular contract attribute levels.
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T A B L E 7 Estimation of random parameter logit (RPL) models—interaction between contract attributes and
farmer characteristics
Farmer characteristic variables interacted with contract attribute level

Age (1)

Education (2)

Organic (3)

Risk (4)

Community
PO (5)

Marketing
PO (6)

Full sample
Interacted with
…× Delayed
payment

−0.00 (0.00)

0.04 (0.02)**

0.49 (0.10)***

0.29 (0.11)***

−0.24 (0.11)**

0.36 (0.10)***

…× Handling2

−0.01 (0.01)

0.13 (0.05)**

1.27 (0.35)***

0.83 (0.36)**

−0.15 (0.34)

0.96 (0.36)***

…× Handling3

−0.01 (0.01)

0.14 (0.04)***

0.51 (0.15)***

0.84 (0.34)**

−0.44 (0.31)

0.77 (0.31)**

…× Handling4

−0.01 (0.01)

0.15 (0.04)***

0.74 (0.11)***

1.25 (0.35)***

−1.06 (0.32)***

1.91 (0.31)***

…× Place2

−0.01 (0.01)

0.08 (0.03)**

1.40 (0.27)***

0.20 (0.28)

−0.39 (0.26)

1.39 (0.27)***

−0.00 (0.00)

0.00 (0.02)

0.55 (0.27)*** −0.01 (0.12)

−0.15 (0.16)

…× Handling2

−0.022 (0.02)

0.05 (0.08)

0.85 (0.84)

1.47 (0.42)***

0.45 (0.59)

–

…× Handling3

0.00 (0.01)

0.09 (0.07)

0.33 (0.37)

0.98 (0.30)***

−0.66 (0.45)

–

…× Handling4

−0.00 (0.02)

0.09 (0.06)

0.33 (0.25)

1.06 (0.30)***

−0.38 (0.46)

–

…× Place2

−0.01 (0.01)

0.03 (0.06)

−0.41(0.62)

0.36 (0.28)

0.65 (0.47)

–

−0.00 (0.00)

0.02 (0.02)

0.31 (0.15)**

0.43 (0.10)**

TM sample
Interacted with
…× Delayed
payment

–

MM sample
Interacted with
…× Delayed
payment

−0.06 (0.15)

0.14 (0.16)

…× Handling2

−0.02 (0.01)

0.12 (0.07)

0.78 (0.48)

0.47 (0.33)

0.18 (0.50)

0.13 (0.51)

…× Handling3

−0.02 (0.01)

0.10 (0.07)

0.10 (0.22)

0.53 (0.32)

0.61 (0.46)

−0.33 (0.47)

…× Handling4

−0.02 (0.01)

0.09 (0.07)

0.60 (0.16)***

0.65 (0.30)**

−0.63 (0.49)

1.26 (0.53)**

…× Place2

−0.00 (0.01)

0.06 (0.05)

1.21 (0.39)**

0.53 (0.25)**

−0.31 (0.38)

0.50 (0.40)

Note: Standard errors in parentheses.
Abbreviation: PO, producer organization.
*p < .10.
**p < .05.
***p < .01.

Interaction between the ASC and age is not statistically significant in any of the models, implying that age does
not influence the preference for accepting the contract. This finding is different from previous studies
(Ochieng et al., 2017; Permadi et al., 2017) which found that older farmers are more positive toward contracts than
young farmers. Neither is interaction between age and various contract attribute levels statistically significant,
implying that age does not influence the preferences for contract attribute levels.
Interaction between ASC and education is negative and statistically significant in all three samples, meaning
that education leads to a higher probability of accepting a contract. The interaction between education and
contract attribute levels (Table 7, column 2) also revealed that more education has a positive association with
delayed payment, postharvest handling, and selling place. More education may lead to better understanding the
requirements of modern retail contracts.
Having an organic certification is negative and statistically significant in the three samples, meaning that
organic farmers are more likely to choose contract options than nonorganic farmers. This could be explained by the
specific investments needed for organic production; the contract is then the governance mechanism that provides a
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safeguard for these investments. Moreover, a contract functions as a coordination tool as it specifies the requirements of the buyer (Goodhue, 2011). Interaction between organic and contract attribute levels in Table 7 also
confirms that organic farmers have a positive preference toward postharvest vegetable handling, particularly
Handling4, that is related to organic certification requirements.
Risk orientation is also negative and statistically significant in all samples, implying that farmers who are willing
to accept risk have a higher probability to choose a contract than farmers who are risk‐averse. A possible explanation is that only risk‐tolerant farmers are likely to accept the challenges related to complying with the quality
requirements. This finding is consistent with earlier studies that found that risk tolerance is positively associated
with preference for a contract (Fischer & Wollni, 2018; Permadi et al., 2017). Interaction between risk and contract
attribute levels in Table 7 (column 4) implies that farmers who are risk‐tolerant have a positive preference toward
delayed payment and postharvest handling.
POs also influence smallholder farmers to accept a contract. Table 5 (columns 2, 4, and 6) shows that interaction between ASC and marketing PO is negative and statistically significant in the full sample, meaning that
farmers selling through a marketing PO are more likely to choose a contract than farmers who have no relationship
with a marketing PO. A marketing PO functions as an intermediary between its members and the modern retail.
The PO takes care of packaging the vegetables, acquiring the organic certification, and transporting the vegetables
to the buyers. Interaction between marketing PO and contract attribute levels (Table 7, column 6) also confirms
that farmers transacting with the PO have a positive preference toward delayed payment and postharvest handling.
In contrast, interaction between ASC and community PO is not significant, implying that membership of a
community PO has no influence on contract choice. Moreover, interaction between community PO and contract
attribute levels (Table 7, column 5) for the full sample reveals negative preference toward delayed payment and
Handling4. Being a member without any sales transaction with the PO is not inducing smallholders to accept a
contract.

4.4 | WTA the contract
The CE model can also be used to estimate the WTA for different contract attributes. The marginal WTA is
calculated as the ratio of the nonmonetary attribute coefficient and the price attribute coefficient (Equation 7) and
can be expressed as the marginal rate of substitution between contract attributes and price. A negative value of the
WTA coefficient reflects a price premium that is needed to induce farmers to accept a contract attribute. The
coefficients are based on the RPL base specification model without interaction between ASC and farmer characteristics (see Equation 4, and columns 1, 3, and 5 of Table 5). Table 8 shows the values of the marginal WTA,
expressed as the price premium required for accepting the contract attribute, in Rp per kg. The price of vegetables
(broccoli) in the traditional market used in this study was Rp6,000 per kg (in May 2018).
Table 8 shows that the highest marginal WTA value is in the contract attribute related to quality requirements
(Handling4), meaning that this attribute is the most critical for farmers. In the full sample, the farmers require a
price premium of about Rp7,642 to accept Handling4 (i.e., sorting, washing, packaging, and organic labeling). The
second most critical contract attribute is Handling3, which the farmers will accept only when the price premium is
Rp4,375 for MM farmers and Rp6,946 for TM farmers. The third most critical attribute level is Handling2. According to our analysis, the farmers need a price premium of around 67% (Handling2) to 127% (Handling4) to
accept the postharvest handling of vegetables. The high marginal WTA could be explained by the need to invest in
equipment for sorting, washing and packaging and for obtaining an organic certificate.
Regarding delivering vegetables to the place of the buyer (Place3), the required price premium is Rp2,164 for
the full sample and Rp3,930 for TM farmers. For MM farmers, the coefficient was not statistically significant. The
marginal WTA for delayed payment is Rp1,077 for the full sample, which represents the price premium a farmer
would like to receive for an additional week delay in payment. The last attribute level is the fixed quantity, where
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T A B L E 8 Marginal WTA estimates for contract attributes (Rp per kg of broccoli)
Marginal WTA (95% confidence interval)
Attributes

Full sample

TM

MM

Delayed payment

−1,077** [−1,069
to −1,084]

−1,988** [−1,833
to −2,144]

−788 [−779 to −797]

Sorting and putting in crates
(Handling2)

−4,006*** [−3,923
to −4,088}

−4,733* [−4,609
to −4,857]

−3,469* [−3,419
to −3,520]

Sorting and packaging (Handling3)

−5,448*** [−5,376
to −5,519]

−6,946** [−6,913
to −6,978]

−4,375** [−4,277
to −4,473]

Sorting, packaging, and organic
labeling (Handling4)

−7,642*** [−7,567
to −7,717]

−11,933*** [−11,634 to
−12,233]

−6,249*** [−6,181
to −6,317]

Near market (Place2)

−613 [−566 to −661]

−2,216 [−2,082
to −2,350]

−839 [−0,595 to −1,084]

Buyer's place (Place3)

−2,164** [−2,138
to −2,189]

−3,930* [−3,825
to −4,036]

−1,598 [−1,488
to −1,709]

Fixed quantity (Quantity2)

−1,964*** [−1,867
to −2,061]

−288 [−205 to −372]

−2,833*** [−2,536
to −3,131]

Note: Confidence interval (95%) are shown in the brackets; WTA estimates were calculated from random parameter logit
model estimates (base specification) using the Delta method.
Abbreviation: MM, modern market; TM, traditional market; Rp, Indonesian rupiah; WTA, willingness‐to‐accept.
*p < .10.
**p < .05.
***p < .01.

the full sample farmers require Rp1,964 and the MM farmers require Rp2,833 in price premium before accepting
this contract attribute.

4.5 | Contract design scenario and choice probabilities
Contract attributes influence the utility of smallholders. If the contract is accurately designed, the chances of
smallholders accepting the contract will increase. Table 9 provides the probability of smallholders in choosing
contract options for various scenarios of contract designs. We propose contract designs Contract1 to Contract5
based on various combinations of attributes levels and price increase. According to our model, the probability of
choosing the contract over noncontract in the design of Contract1 (Immediate payment, Handling2, Place1, and
Quantity1) is 51% for the full sample, 41% for TM farmers, and 72% for MM farmers. Among all contract designs,
Contract1 is the minimum in terms of requirements and farmer effort to comply. When changing the attribute
levels to an additional week of delayed payment and to Quantity2 (Contract2), the probability of farmers choosing
this contract decreases to 47% for the full sample. In Contract3 (3 weeks of delayed payment, Handling4, Place3,
and Quantity2), reflecting high‐quality requirements and large farmer effort, the probability of choosing the
contract decreases to 41%, 29%, and 60%, respectively. In the designs of Contract4 and Contract5 we increased
the price by 20%. Although in both designs, attribute levels consist of various combinations of high requirements
and farmer effort, when compared to Contract1, 2, and 3, higher prices increase the probability of choosing these
contracts.
The contract design scenario leads to the following summarizing observations. First, the probability of farmers
choosing a contract option is relatively higher (above 50%) for MM farmers than for TM farmers, for all contract
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T A B L E 9 Probability of smallholders choosing the contract options in different contract designs over no‐contract
Probability to choose the contracta (%)
Full sample

TM

MM

b

51

41

72

b

Contract2 (Delayed payment one week, Handling2, Place1, and
Quantity2)

47

37

65

Contract3b (Delayed payment three weeks, Handling4, Place3, and
Quantity2)

41

29

60

Contract4 (Delayed payment one week, Handling3, Place2, Quantity1,
and increase price 20%)

53

40

74

Contract5 (Delayed payment three weeks, Handling2, Place3,
Quantity2, and increase price 20%)

48

36

67

Scenarios of contract design
Contract1 (Payment immediately, Handling2, Place1, and Quantity1)

Abbreviations: MM, modern market; TM, traditional market.
The probability is measured based on the base specification RPL model.
b
The price attribute is constant.
a

designs. Second, a contract design with low transportation costs, low payment risk, selling at farm place, and
flexible quantity increases the probability of farmers choosing the contract. Third, providing price incentives is the
best strategy for buyers to induce farmers to accept contracts.

5 | C O NC LUSION AN D I MPLIC ATIONS
Different contract attributes imply trade‐offs for farmers. Our study assesses how different contract designs
influence smallholders' preferences for accepting a contract with modern retail in Central Java, Indonesia. We
assess utility of smallholder farmers by means of a discrete choice model. According to the estimations of the RPL
model, heterogeneity of preferences for contract attributes is present. In general, farmers are more likely to choose
the no‐contract option, which is selling in traditional markets, than a contract. Most farmers had a negative
preference for most contract attributes except for a higher price. This finding is consistent with previous studies by
Ochieng et al. (2017) and Schipmann and Qaim (2011), but it is in contrast with the findings of Broeck et al. (2017).
Our study focussed on domestic fresh produce supply chains, while most research on contracting deals with export
supply chains or the supply of commodities to the processing industry. Contracting for export or for the processing
industry has a longer tradition than contracting for domestic retail markets. Given the importance of contracting in
export and processing markets, buyers are more likely to provide sufficient price incentives and risk mitigation to
farmers. In our study on contracts for the supply of vegetables to domestic supermarkets, price incentives seem too
low to induce most smallholders to choose contracts. Contracting in domestic modern retail channels is perceived
by smallholder farmers as requiring additional investments and effort to comply with quality, high transportation
costs, and greater risk than transactions in the traditional market. Analyzing the marginal WTA the contract also
confirmed that farmers require substantial price premiums to accept the contract. The highest WTA value was
found for postharvest handling, implying that farmers are very critical about complying with quality requirements.
Farmer characteristics like level of education, risk orientation, engaging in organic farming, and the type of
relationship with a PO, all influence the probability of choosing a contract. Regarding risk attitude, this study adds
to the literature that risk tolerance positively influences the preference of smallholders to choose a contract.
Farmers who invest in organic farming are more likely to opt for contracts with modern retail than nonorganic
farmers, as the contract can be a safeguard for the investments in organic farming. Regarding membership of a
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particular type of PO, our study confirms that farmers maintaining transactions with a marketing PO have a higher
probability for accepting the contract, as the marketing PO reduces the costs of transacting in modern retail
channels.
Several managerial implications can be derived from our results. First, to attract and increase smallholder
participation in CFAs, farmer preferences need to be considered when designing the contract. Specialized
wholesalers and modern retail companies need to offer a price that solves the participation constraint for farmers.
The analysis of the contract design scenario (Table 9) showed that a contract offering a high price premium in
combination with quality requirements can increase the probability of accepting a contract. Many farmers in the
sample had negative perceptions of the contract attributes due to a lack of risk‐sharing in the contracts currently
used in modern retail channels. Therefore, reduction of transaction costs should be considered in contract design.
In addition, buyers can build trust, maintain a good reputation, and offer transparent contract, particularly with TM
farmers who have no experience with contracts.
Behavioral preferences for choosing a contract can be predicted by farmers’ characteristics such as level of
education, risk orientation, having an organic certification, and PO membership. Using this information, buyers can
create segmentation of their suppliers. Farmers with high education, risk tolerance, having an organic certification,
and being members of a marketing PO are more likely to accept a contract. Furthermore, policy interventions
aimed at increasing farmers' education, promoting organic farming, and strengthening POs may have a positive
impact on linking smallholder farmers to modern retail. Since we found that marketing POs positively influence the
preference for contracting, building partnerships with POs to procure vegetables could be a good strategy for
retailers, as these partnerships will reduce transaction costs. The marketing POs can provide both technical
assistance and marketing information to its members; all this can reduce uncertainty and risk for farmers.
Mugwagwa, Bijman, and Trienekens (2019), taking a buyer perspective, found that buyers do partner with various
types of POs, depending on the type of contract they want to offer to farmers.
The limitations of our study lie in the limitations of the CE method, which allows only a small number of
contract attributes to be assessed. In future research, additional contract attributes could be explored, such as the
provision of inputs, technical assistance, and credit. As Abebe et al. (2013) have shown, not only the type of services
matters but also which actor (buyer, NGO, or state) is providing those services. Another option for future research
would be to study contracts for exports and for domestic supermarkets together. Do these different contracts
affect each other and if so, what is the interaction? Finally, while our study was concerned with the smallholder
perspective, further research could include the buyer perspective, to increase understanding of the preferences of
buyers on contract design.
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A P P END I X
Statement to measure risk orientation:
1. If there is a chance of high profit I am willing to take a high risk
2. I feel secure selling my vegetables to the middlemen, even against a low market price
3. I take more risk in farming compared to other farmers
4. In farming, I would prefer planting kinds of vegetables with high profit which could be easily lost to stable
return but with lower profit
5. To achieve something in life one has to take risk
(based on Permadi et al., 2017; Zaleskiewicz, 2001)

