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Abstract: Modernization and globalization of agri-food systems in developing countries are increasing the role of con-
tract farming. In most developing countries, smallholder farmers’ resource endowments are limited; they lack access to
credit, input and output markets and market information. While most available studies on contract farming concentrate on
smallholder farms in developing countries such as Asia, Latin America, and Africa, empirical research on smallholders’
motivation to participate in contract farming in Central Asia is scarce. This paper explores preferences of smallholder
farmers for contract attributes in Uzbekistan where smallholder farmers dominate in the production of agricultural food
crops. We employ conditional and mixed logit models to elicit smallholder potato producers’ preferences for contractual
arrangements using a structured questionnaire for 180 potato growing smallholder farmers. The most important contract
attributes are found to be price, payment method, input provision, and relation to the buyer. As the relation to a buyer
is important for smallholders’ participation in contract farming, programs (such as local agri-fair) to link producers and
retailers will be important.

Annotatsiya: Rivojlanayotgan mamlakatlarda gishlog xo‘jaligining ozig-ovqat tizimini modernizatsiya qilish va global-
lashuvi shartnomaviy dehgonchilik rolini oshirmoqda. Aksariyat rivojlanayotgan mamlakatlarda kichik fermerlarning
resurslari cheklangan, ular kredit, kirish va chigish bozorlari va bozor ma’lumotlariga kirish imkoniga ega emaslar. Shart-
nomali dehgonchilik bo‘yicha mavjud tadqgiqotlarning aksariyati Osiyo, Lotin Amerikasi va Afrika kabi rivojlanayotgan
mintaga mamlakatlarda kichik fermer xo‘jaliklariga qaratilgan bo‘lsa-da, Markaziy Osiyoda kichik fermer xofjaliklarining
shartnomaviy dehqgonchilikda ishtirok etish motivatsiyasi bo‘yicha empirik tadgigotlar kam. Ushbu magola gishloqg xo'jaligi
ozig-ovgat ekinlarini yetishtirishda kichik fermerlar ustunlik qiladigan O‘zbekistonda kichik fermerlarning sharthoma
atributlariga bo‘lgan afzalliklarini o‘rganadi. Biz 180 ta kartoshka yetishtiruvchi fermerlar uchun tuzilgan so‘rovhomadan
foydalangan holda, kichik fermer xo'jaliklari kartoshka ishlab chigaruvchilarning shartnoma tuzish bo‘yicha imtiyozlarini
aniglash uchun shartli va aralash logit modellaridan foydalanamiz. Shartnomaning eng muhim atributlari narx, to‘lov usuli,
kiritilgan ma’lumotlar va xaridorga munosabatdir. Kichik xo‘jaliklarning shartnomaviy dehgonchilikda ishtirok etishi uchun
xaridor bilan munosabat muhim bo‘lganligi sababli, ishlab chigaruvchilar va chakana sotuvchilari bog‘lovchi dasturlar
(masalan, mahalliy gishloq yarmarkasi) muhim ahamiyatga ega bo‘ladi.

AHHoTauusa: MogepHusauus n rmobanusaums arponpoAoBOSIbCTBEHHbLIX CUCTEM B Pa3BMBAKOLLMXCA CTpaHaxX NoBbILIAT
pOrib KOHTPAKTHOTO CEMbCKOro X03AiCTBa. B B0ONbLUMHCTBE pa3BMBaOLLMXCS CTPaH PECYPChl MENKMX (hePMEPOB OrpaHu-
YeHbl; Y HUX HET AOCTyNa K KpeauTam, pbiHKaM pecypcoB ¥ NPoayKLuK, a TakkKe pbIHOYHOM nHdopmaummn. B To Bpems kak
BOMbLINMHCTBO AOCTYMHbIX UCCNEA0BaHUIM MO KOHTPAKTHOMY CEMbCKOMY XO3SMCTBY COCPEAOTOMEHbI HA MENKUX dhepMep-
CKMX XO35INCTBaxX B Pa3BMBAIOLLMXCS CTpaHax, Takmx kak Asus, JlatnHckas Amepuka n Adpuka, amnmpuyeckue uccre-
[0BaHUSA MOTUBALMN MENKUX 3eMIEBNafEnbLEB K y4acTUO B KOHTPaKTHOM CeNnbCKOM X03aicTBe B LieHTpanbHom Asun
CKyaHbl. B JaHHOM cTaTbe MccnenyTcs NPeAnoYTEHNS MENKUX (DEPMEPOB B OTHOLLEHUN YCIIOBUIA KOHTPaKTa B Y36eku-
cTaHe, rae menkue epMepbl JOMUHUPYHOT B MPOM3BOACTBE CEMNbCKOXO3SINCTBEHHbBIX MPOAOBONILCTBEHHbIX KYnbTyp. Mbl
NCMOJb3yEM YCIOBHbIE Y CMELLAHHbIE NIOrMT-MOAENN, YTOObI BbIABUTbL NPEANOYTEHUS MENKUX NPOM3BOAUTENEN KapTo-
denst B OTHOLLUEHUN KOHTPaKTHbIX COrfnaLleHni, NCorb3ysi CTPYKTYPUPOBaHHbLIN BONPOCHUK Ans 180 Menkux depmepos,
BblpalLMBaloOLLMX KapTodenb. YCTaHOBMNEHO, YTO Hanbonee BaxHbIMY aTpnbyTamy KOHTpakTa siIBMAOTCA LieHa, cnocob
onnarbl, NPeaoCcTaBliEHNE PECYPCOB U OTHOLLEHME K NokynaTento. NocKomnbKy OTHOLLEHMS C MOKynaTeneM BaXKHbl ANs
yyacTus Menkmx 3eMrneBnagenbLeB B KOHTPAKTHOM CENbCKOM X03aMCTBe, bonbluoe 3HavyeHne ByayT MMeTb nporpammebl
(Takne kak MecTHble arposipMapku), CBA3bIBaloLLME NPON3BOAUTENEN U PO3HUYHbBIX NPOAABLOB.
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INTRODUCTION

Agricultural transformation in developing countries is changing agri-food systems where farmers are
becoming more linked to consumers through various marketing channels. As an agricultural institution, Con-
tract Farming (CF) is gaining more interest among researchers, which is thought to coordinate farmers in agri-
cultural production and marketing processes especially in the context of developing countries. In general, the
impact of CF on rural economies in improving the welfare of farmers found to be positive (Barrett et al., 2012;
Bellemare, 2010; Reardon et al., 2009). While it is believed that positive effects of CF can lead to reduce of
transaction costs, manage production and marketing risks, debates around CF also exist (Key and Runsten,
1999; Oya, 2012).

As an institutional tool, CF has a long history, which is linked to Japanese colonial state for sugar production
(Little and Watts, 1994). CF has become more crucial at the end of the 20th century in the agricultural and food
industries of both developed and developing countries (Bijman, 2008). Although reasons for emerging CF in
developed and developing countries are similar, CF’s role in the latter is linked to economic development since
CF can be seen as an institutional arrangement that leads farmers to modern agriculture (Wang et al., 2014).
According to Eaton and Shepherd (2001), “Contract farming can be defined as an agreement between farmers
and processing and/or marketing firms for the production and supply of agricultural products under forward
agreements, frequently at predetermined prices.” Contracts can be divided into production and marketing con-
tracts. According to MacDonald et al. (2004), marketing contracts are based on predetermined price and quanti-
ties of agricultural products where farmers control most of their assets and production. On the other hand, in pro-
duction contracts, the contractor controls production decisions and farmers receive a fee for rendered services.

According to Kirsten and Sartorius (2002), the rationale for CF as an institutional arrangement can be
linked to solving the problems of market failure, which is caused by asymmetric information between contractor
and farmer. Another rationality of CF refers to the failures of the factor markets such as land, credit, inputs,
and services (Kirsten and Sartorius, 2002). Smallholder farmers’ participation in CF schemes is an actively dis-
cussed topic and studies are focusing on CF in developing countries such as Latin America, Africa and recently
China (Key and Runsten, 1999; Barrett et al., 2012; Blandon et al., 2009; Wang et al., 2014).

Empirical studies related to analyzing smallholders’ participation and welfare effects of CF, in general,
are found to be positive (Abebe et al., 2013). For example, Barrett et al. (2012) concluded that participation
improves smallholder’s income based on meta-narrative analysis from five countries (Ghana, India, Mada-
gascar, Mozambique, and Nicaragua). Other authors argue that CF can lead farmers to negative effects such
as loss of autonomy, high production risks and debts (Little and Watts, 1994; Rehber, 1998; Singh, 2002). From
institutional economics’ perspective, the role of CF increases in addressing input and output markets’ failures,
limited access to credit and insurance associated with transaction costs (Barrett, 2008; Key and Runsten,
1999; Minten et al., 2009). Smallholder farmers involved in contractual arrangements may benefit from higher
prices, as well as better access to inputs, technology and information (Berdegué et al. 2005; Sartorius and
Kirsten 2007; Blandon et al. 2009; Barrett et al. 2012; Reardon and Timmer 2014). Smallholder participation in
CF is actively discussed topic and several researchers addressed farmers’ preferences for the contract terms
(Blandon et al., 2009; Schipmann, Qaim, 2011; Abebe et al., 2013). The general idea behind of conceptual
framework used in these studies is that contract terms and conditions represented by various contract design
attributes affect farmer’s decision to participate in CF, which is based on utility from participation.

In reviewing the CF literature, we found that although recent studies related to designing contract attributes
for a particular crop are actively discussed, contract preferences of smallholders in the context of Uzbekistan
has not been studied. Some studies claim that smallholder farmers are valuable resources for the agricultural
production of individual farmers, as they are in demand for labor services and expertise, and they can make
the land more productive and utilize it more profitably for individual farmers and themselves (Djanibekov et al.
2013). The relationships between individual farmers and smallholders are studied in detail by many authors
from different angles (for an overview see Veldwisch and Spoor 2008; Lerman 2008a; Veldwisch and Bock
2011; Djanibekov et al. 2013).

We think that participation of smallholder farmers in CF is of great importance in Uzbekistan where small-
holder farmers’ share in agricultural production is high. In this regard, potato production presents an interesting
case of a high-value crop expanded in Uzbekistan and other Central Asian countries largely after the collapse
of the former Soviet Union. It is noticeable that potato is mainly produced by smallholder farms. These farms in
Uzbekistan contribute a significant share of potato output, while facing increased uncertainty due to production
and marketing risks. In many instances, these risks can be linked to underdevelopment input markets, poor
quality of seed potato as well as fluctuations in potato prices. While smallholder farmers are producing about
77% of potato output agro-industrial technologies and mechanization is hard to apply in these farms (Buriev
et al., 2005). To supply the demands of population for high quality potato, it is crucial to develop stable supply
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of potato output. Although the government of Uzbekistan initiated several attempts to boost potato production
through introducing Dutch technology for potato growing, improve the system of seed potatoes to endure self-suf-
ficiency in potato production, these policies mainly target individual farms. We think that contracting smallholders
can ensure more stable supply of potato output if contracted farmers benefit from agreed terms. Understanding
smallholders’ preferences for contract terms are, thus, crucial from institutional economics’ perspective.

The main objective of the present study is to understand the importance of contract design attributes and
to examine smallholder farmers’ preferences and attitudes toward contractual arrangements. We focus our
analysis on smallholder farmers in the Bulungur district, which is known as potato producing area of the Samar-
kand region located in the middle of Uzbekistan. In the next section, we provide an overview about smallholder
farmers in Uzbekistan. In the material and method section, we present methods that we use. This section is
followed by results and discussion, where we give empirical results and discuss policy implications. The last
section concludes.

SMALLHOLDER FARMERS IN UZBEKISTAN

Restructuring of Soviet-style enterprises in Uzbekistan created a dual production system comprising two
types of agricultural producers, namely individual farms and smallholders. Despite the efforts to establish a
class of middle-sized farms, smallholders account for the largest share of agricultural output, particularly of high
value crops such as vegetables and fruits. For instance, in 2016, smallholders possessed 13% of all irrigated
arable land, while contributing over 65% of the national gross agricultural output. Agricultural policies in Uzbeki-
stan target individual farms and in spite of smallholder farmers’ significant shares in gross agricultural output,
their interests are less addressed.

In 2016, smallholder farmers produced 77% of potato, which shows the important role of smallholders in
potato production. The share of Samarkand region in potato production is the highest among other regions and
in 2016, 21% of potato was produced in this region.

Since 1991, potato harvest areas in Samarkand region changed in favor of smallholders and individual
farms (Fig. 2). Starting from 2007 potato planted areas almost disappeared in agricultural enterprises. From
1991 to 2017, potato production in the region increased tenfold due to expansion of potato planted areas as
well as productivity growth. It can be seen that from 2005, potato production area in individual farms has gone
up followed by an increase in potato output.

Potato harvest area, 1000 hectares Potato production, 1000 tons
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Figure 2: Potato harvest area by producer categories in Samarkand region, 1000 hectares (a), potato production
by producer categories in Samarkand region, 1000 tons (b)
Source: State Committee of Uzbekistan on Statistics (2017).

MATERIAL AND METHODS

Data

Data was collected from October to November 2016 using a structured questionnaire from 180 randomly
selected smallholder potato producers. All respondents were randomly chosen from six administrative zones,
each consisting of 30 smallholder farmers. Before the collection of survey data, specifications of contractual
arrangements were carefully explained to farmers. In particular, farmers were assured that the survey was
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used to gain necessary information about production and marketing preferences based on hypothetically con-
structed contracts.

Model Specification

Following Lancaster’s consumer demand theory (Lancaster, 1966), McFadden’s random utility theory
(McFadden), the utility that smallholder farmer n obtains from alternative j in period or choice situation t is

Upje = Vije +€nje (1)

where V _ is a part of utility function that can be observed, and e_ a random term to account for the aspects
of utility that that researcher cannot observe. Unjt equals one if smallholder farmer chooses choice alternative j
given choice options t. The systematic utility, ant is a function of predictors that can be specified as a general-
ized regression function (Ben-Akiva and Lerman, 1985):

ant = Bant (2)

Two common estimation methods that are used in these studies are conditional logit and mixed logit
models. Following McFadden (1974), conditional logit assumes independent and identically distribution of error
term in the utility function with an assumption of that independence of irrelevant alternatives (ll1A) holds. Based
on these assumptions, the probability that smallholder farmer n chooses alternative j can be expressed as:

exp (Vnjr)

P . B=—210r (3)

¢
" Ei-:l exp (Vnjr)

Since conditional logit does not allow for unobserved preference heterogeneity, mixed logit model can be
used which takes into account preference heterogeneity in 3. Following Train (2003), the mixed logit can be
expressed as:

p . — —=P(Bktwi)Xyi]

M Tjec expl(Br+wi)Xij)
where B, is a vector of random effects and includes alternative specific intercepts. The term w, represents
the vector of individual-specific attributes deviation associated with the matrix of covariates X and X . Fol-
lowing Train (2004), the parameters of mixed logit can be estimated with maximum simulated likelihood. It is rel-
atively easy to estimate the parameters of the mixed model with regard to their marginal effects. The marginal
effects tell us about the change in the probability of an event given a unit change in one independent variable,
keeping constant all other variables (Liao, 1994; Louviere et al., 2000). The marginal effects are defined as the
partial derivatives of the probability of the event. Regarding categorical variables, however, the marginal effects
can be described as the change in the predicted probability in each category (Greene, 2000; Liao, 1994). A
goodness of fit in choice models can be measured by pseudo — R?, which is estimated as:

(4)

2 _1_Lr
pc=1 LLG(5)

where LL, is the log-likelihood of the model and LL  is the log-likelihood of the function with only the inter-
ception (Lattin et al., 2003).

Conceptual framework

In order to elicit smallholder potato producers’ preferences toward contracts we used stated preference
method. Stated-preference data are the data collected in experimental or survey situations where respondents
are presented with hypothetical choice situations, while revealed preferences data refer to situations where
the choice is actually made in the real market situation (Train, 2003; Hensher et al., 2005). The use of stated
preference method became popular among researchers especially in health, environmental and agricultural
economics as well as in trade and marketing research (Louviere et al., 2010). A stated preference method or
experiment has the advantage of testing the consumers’ preference before a product is released to the market.
For each experiment, a set of alternative products with different attributes is described, and the respondent is
asked to state which product he would choose. A series of such questions is asked, with attributes of the product
varying to determine how the respondent’s choice changes when the attributes change. The researcher there-
fore observes the sequence of choices by each respondent. Data that represent repeated choices like these
are called panel data (Train, 2003). In our case, it was appropriate to use the stated preference method since
smallholder farmers in the Bulungur district produce and sell potatoes in traditional markets, in most cases to
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traders at the farm gate and nearby or other markets, and therefore, farmers are not engaged in contractual
arrangements.

In designing choice experiments, it is important to choose relevant attributes that are assumed to char-
acterize contracts for smallholder potato producers. Recent studies where choice experiments were used to
assess smallholder farmers’ preferences for contracts in developing countries show that common attributes
which can describe contracts are price, payment method, type and length of contract, selling place, grading,
input supply, farmer’s relation to buyer, etc. (Blandon et al., 2009; Schipmann and Qaim, 2011; Abebe et al.,
2013; Ochieng et al., 2017).

In the experimental design and questionnaire, we identified six contract attributes that might characterize
contracts based on discussions with several smallholder potato producers. These are price, payment method,
grading, place of sale, input provision, and relation to the buyer. While price and input provision have three
levels, payment method, grading, place of sale, and relation to buyer have two levels (Table 1).

We analyzed the choice data using a conditional and mixed logit models. We include contract attributes as
explanatory variables:

We analyzed the choice data using a conditional and mixed logit models. We include contract attributes as
explanatory variables:

Vije = @ ASC + B1Pyjy + oMy + B3Grje + BaSnje + Bslyje + BeBrje 6)

P, M, G, S, | and B are the contract attributes price, payment method, grading, place of sale, input provision
and relation to the buyer, respectively, whereas (3, are parameters to be estimated. Since we included a third
alternative representing the traditional marketing channel, we employ an alternative specific constant (ASC)
for the third alternative, following Schipmann and Qaim (2011) and Ochieng et al. (2017). The estimated ASC
coefficient reflects the general attitude of farmers towards traditional marketing channels. A positive ASC coef-
ficient means a general preference for traditional marketing channels.

Since we observed price fluctuations in the market during the study, the price attribute was expressed in
three levels depending on the market price. Price is one of the main attributes that might affect smallholder
farmers’ decision to participate in contract farming.

The second attribute is method or time of payment with two attribute levels. Choosing the first or the
second level of payment method can be explained by the strength of trust between farmer and buyer (Reardon
and Berdegue, 2002). Nevertheless, we expect that farmers prefer immediate payment. In our case, it was
common for sampled smallholder farmers to receive payment as soon as the potatoes were harvested.

The third contract attribute is grading. This attribute is associated with the fact that potato farmers who
supply graded products may get higher prices. We hypothesize that in general smallholder farmers may prefer
markets without grading requirements, yet accepting or rejecting grading requirements depends on the price
offered to a farmer as well as quality standarts.

Table 1: Contract attributes and their levels

Attribute Levels Description of attribute levels Values Expected sign

Price1 10% less than market price 0

Price Price2 Market price* 1 +
Price3 10% more than market price 2
Method1 Immediately after harvesting* 0

Payment method — -
Method2 Two weeks after delivering 1
. Grading1 No grading is required by buyer* 0

Grading - — - -
Grading2 | Grading is required by buyer 1
Place1 Farm gate* 0

Place of sale - -
Place2 Buyer’s premise 1
Input1 No input is provided* 0

Input provision Input2 Potato seeds 1 +
Input3 Potato seeds and chemicals 2
. Buyer1 Buyer is personally known * 0

Relation to buyer - -
Buyer2 Buyer is not known 1

*This attribute level is used in traditional marketing channels
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The fourth attribute is the place of sale, with two attribute levels. While most of the surveyed smallholder
farmers sell their output at the farm gate, those who have their own transport deliver output to local markets in
the Bulungur district or to Siyob Bazaar'. This level was chosen to test how constraining transportation costs
can really be to farmers.

The fifth contract attribute relates to the understanding of the development of input markets. It has three
levels, with one that assumes no inputs option and the other two, which include seeds alone and seeds and
chemicals together. Seeds and chemicals were chosen purposely, since their shares in potato production costs
are usually high.

The last attribute refers to the relation of the buyer to the smallholder farmer. Here we wanted to test how
familiarity with the buyer may affect a farmer’s decision when choosing a contract. Personally knowing the
buyer can be a substantial factor, and can indicate the level of trust between the farmer and buyer.

Once all attributes and their levels were identified the next step was to develop an appropriate design. The
set of all attributes and their levels implies that there are a total of 144 (3 x 2 x 2 x 2 x 3 x 2) theoretically pos-
sible alternatives. Evaluating all 144 alternatives may not be practically feasible. Following Hole (2016) we used
STATA software to develop a D-efficient design. We obtained a fraction of the full factorial, comprised of sixteen
alternatives. However, while testing the choice experiment four alternatives were assessed by smallholder
farmers as unrealistic. For example, a combination of the attribute levels “10% less than market price” with “Two
weeks after delivering” and “Buyer is not known” was excluded from alternatives. We excluded four unrealistic
alternatives in the trade-off between statistical efficiency and market realism (Lancsar and Louviere 2006).

The remaining twelve alternatives were allocated to six choice sets, each consisting of three alternatives; to
each choice set as the last alternative, we added a choice, which described a situation without contact farming
or in other words, the current traditional marketing channel. Careful consideration is required in selecting the
data collection mechanism as there are several factors such as an overestimation of willingness to pay, an
inappropriate order of choice sets, etc. that might lead to biased results (Hensher et al., 2005; Schipmann and
Qaim, 2011). Therefore, only four out of six choice sets were allocated to each respondent. We applied a “com-
bination without repetition algorithm” in order to choose four choice sets to give to each respondent out of all six
choice sets. As a result, 15 different groups, each consisting of 4 choice sets, were listed. Following Hensher
et al. (2005), these 15 different groups were modified to 6 different blocks. Hence 90 (15 x 6) different groups,
each consisting of 4 choice sets, were integrated to 90 questionnaires. Finally, we collected data from 180
smallholder farmers by distributing 90 questionnaires two times, with each choice set assessed by 120 farmers.

RESULTS AND DISCUSSION

Summary Statistics

Summary statistics of the selected socioeconomic variables of sampled smallholder farmers are presented
in (Table 2). Most farmers own very small plots of land, averaging 0.26 hectares. We did not include potato
area since on average all farmers grow potatoes on 70-80% of their farmland. In addition to potatoes, farmers
grow vegetables such as tomatoes, onions, and other types of vegetables; however, potatoes are considered
to be the main cash crop. The average age of sampled farmers was 43, with 27 years old being the youngest
and 66 years the oldest. Rather than measuring education in years, we categorized farmers according to their
level of education. Only 12% of farmers have higher education, and others have general and secondary special
education. Farmers who are involved in off-farm economic activities such as those in public and private sectors
comprised 21% of sampled farmers. An average farmer has 26 years of farming experience.

Table 2: Summary statistics of selected socioeconomic variables

Variable Description of variables Mean Ii:?l?ac:iaor; Min Max
Farm size Land owned by smallholder farmer (hectares) 0.26 0.16 0.08 0.7
Farmer’s age Age of household head (years) 43.15 10.74 27 66
Farmer’s education | Education of household head (dummy) 0.12 0.33 0 1
Off-farm income Household has off-farm income source 0.21 0.41 0 1
Farming experience | Farming experience of household head (years) 25.61 11.62 4 49
1 Siyob Bazaar is one of the largest traditional wholesale markets of agricultural products located in Samarkand city
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Estimation Results

The estimation results of conditional and mixed logit models are reported in Table 3. It can be seen except
for place of sale, all other contract attributes are significant. The pseudo — R? for conditional and mixed logit is
0.025 and 0.147, respectively, indicating that the mixed logit has a better goodness of fit. In mixed logit model
the standart deviation of ASC, payment method, place of sale, inputs, when provided together with potato
seeds and chemicals are found to be significant implying that considerable preference heterogeneity exist
among smallholders.

Following Train (2003), it is assumed that coefficients have independent normal distribution and depending
on the mean and standart deviation, it is possible to calculate the proportion of individuals who can give positive
or negative value to each attribute. The estimate of the ASC coefficient is insignificant, implying that smallholder
farmers are indifferent between contracts and traditional marketing channel. Yet, preferences towards contracts
are heterogeneous, and for 51% of smallholders ASC is positive, which can be found from a mean (0.058) and
standart deviation (2.698). This finding is in contrast with the results of the case of sweet pepper farmers in
Thailand (Schipmann and Qaim, 2011) and with the results of rice farmers’ participation in fairtrade contracts in
Benin (Van den Broeck et al., 2017).

A priori, we would expect smallholders to prefer higher prices; as expected a priori, price was significant
and positive attribute. We fixed price by assuming that all smallholders’ preferences are homogenous for this
attribute. Our findings are in line with the results of Schipmann and Qaim (2011), Van den Broeck et al. (2017),
Ochieng et al. (2017).

Payment method is negative and significant at the 5% level, meaning that in general farmers prefer pay-
ment being made immediately. This result is in line with the a priori expectations that farmers prefer immediate
payment. However, not all farmers share the same opinion, 36% of smallholders value payment method as
positive, implying that ceteris paribus, they may accept delayed payment for two weeks, perhaps in the trade
of other attributes. Last column in Table 3 also shows marginal effects of mixed logit model. For smallholders
delaying payment two weeks after delivering decreases the probability of choosing contracts offering imme-
diate payment for 4.7%. Our findings are different from the study of Schipmann and Qaim (2011), where pay-
ment in advance was insignificant for sweet pepper farmers in Thailand and in line with the findings of Ochieng
et al. (2017), where payment mode is found to be negative for farmers in Kenya.

Grading is significant at the 5% level. Contrary to our expectations, it is positive, which perhaps can be
explained by the fact that all sampled smallholder farmers usually do grading before they sell their output, either
at the farm gate or before delivering to locations nearby and other markets. This result is not in line with findings
of Ochieng et al. (2017) where sold in washed and sorted form was negative for Kenyan farmers. Other authors,
Blandon et al. (2009) found that grading was insignificant for small-scale producers of fruits and vegetables
in Honduras. In terms of marginal effects, the probability of choosing contracts requiring grading increases for
3.5% compared with no grading option.

For 45% of smallholder farmers the place of sale is not significant, implying that in general, the portion of
transportation costs in terms of all costs faced by farmers is not much; however, for the rest 55% of farmers the
sign was positive implying that they face transportation problems. In comparison with our findings, Blandon et
al. (2009) find that farmers in Honduras prefer selling at farm gate.

As expected a priori, the estimate of coefficient of potato seed input was positive and significant at 1%,
implying that smallholders prefer contracts offering potato seed. It is worth to mention that all smallholders’
preferences for this attribute was homogeneous which indicates that potato seed is an important input in potato
production. Indeed, potato seeds are usually considered as the most expensive input to potato cultivation. In
terms of marginal effects, contracts offering potato seed increases the probability of contracting for 17.8% com-
pared with contract alternatives without provision of inputs.

Input provision offering potato seeds and chemicals are also positive and significant as expected. Con-
tracts with potato seed and chemicals option increases the probability of contracting for 18.3% compared with
contract alternatives without provision of inputs. The results of both input attributes are in agreement with
Schipmann and Qaim (2011), Abebe et al. (2013). We think that these results make sense, since input markets
are less developed for smallholder farmers rather than for individual farmers, who usually receive inputs from
the government in the form of subsidies.

The last contract attribute, relation to the buyer, was found to also be very important for all smallholder
farmers. The sign is negative and significant as we expected, implying that knowing the buyer personally is very
important for all sampled smallholder farmers. Hence, farmers do not trust less known contract agents, and
indeed, trust is crucial for a partnership like contract farming. This result is in line with Schipmann and Qaim
(2011).
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Table 3: Estimation results of conditional and mixed logit models

Conditional logit Mixed logit
Variables
Coefficient Coefficient SD Marginal effects
0.131 0.058 2.698**
ASC (0.234) (0.409) (0.374) )
Price 0.398*** 0.783** ) )
(0.127) (0.198)
Payment method (Two weeks after -0.222* -0.444* 1.245** -0.047
delivering) (0.126) (0.222) (0.307) ’
. . 0.169* 0.295** -0.178
Grading (Required by buyer) (0.097) (0.146) (0.358) 0.035
, . -0.025 -0.247 2.190***
Place of sale (Buyer’s premise) (0.092) (0.228) (0.362) -0.013
. 0.616** 1.466*** 0.023
Input provision (Potato seeds) (0.256) (0.398) (0.223) 0.178
Input provision (Potato seeds and 0.736*** 1.547*** 0.711** 0183
chemicals) (0.269) (0.418) (0.323) ’
. . -0.321** -0.618*** 0.216
Relation to the buyer (Buyer is not known) (0.138) (0.210) (0.370) -0.072
Pseudo — R? 0.025 0.147
Log likelihood -771.22 -657.56
Chi2 (p-value) 39.56 (<0.000) 227.33 (<0.000)

Notes: The number of observations is n=3x4x180=2160. Standarts errors are shown in parentheses.
*Significant at the 10% level, **significant at the 5% level, ***significant at the 1% level.

CONCLUSION

The study analyzed the contract farming preferences of smallholders producing potato in Uzbekistan in the
light of agricultural transition. In particular, we examined the role of contract farming characterized by its attri-
butes in potato production and marketing in the case of smallholder farms. While providing a significant share in
potato output, smallholders’ role are less addressed in agricultural policies of Uzbekistan, and more importantly
their production and marketing needs are not studied. We analyzed behavior of smallholders by introducing
contract schemes, which could offer benefits for them, and can serve as an institutional tool.

A choice experiment was used to examine smallholders’ attitudes towards hypothetically constructed con-
tracts. Mixed logit model was used which allowed better goodness of model fit. Results revealed that there was
a heterogeneity among smallholders for contracts in general and contract attributes. While half of the sampled
smallholders prefer traditional marketing channel, the remaining half of them select contracts. For better under-
standing contract preferences of smallholders each contract attribute was examined.

As expected farmers preferred higher prices for their potato output, ceteris paribus. In addition, they pre-
ferred payment being made immediately. Existing payment system in smallholder farms is based on immediate
payments and two third of farmers preferred contracts offering immediate payments. This result imply that
farmers do not want to rely on delayed payments.

Grading was normal practice for smallholders and had positive effect on contracts. This result imply that if
contracts are introduced, farmers are ready to cope with grading requirements. Although, the area of our study
roads and transportation services were well established and place of sale was less important for smallholder
farmers, however, there was heterogeneity among farmers, 55% of them preferred to sell their produce at farm
gate. This result may inform that better infrastructure of roads could lead more active participation in contract
farming.

The two input provision schemes (potato seed alone, and potato seeds with chemicals) were the most
important contract attributes for smallholders; results revealed that participating in contracts offering inputs
could increase the probability of choosing contracts for 17.8% and 18.3%, respectively, compared with contract
alternatives without provision of inputs. Inputs such as mineral fertilizers are mainly provided to individual farms
for the production of state orders crops such as wheat and cotton. Smallholders have to purchase mineral fer-
tilizers in informal markets and contracts offering inputs could assure more stable input provision.
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Knowing the buyer personally was very important for all sampled smallholder farmers. According to the

results, smallholders do not trust less known contract agents, and indeed, trust is crucial for a partnership like
contract farming. As the relation to a buyer is important for smallholders’ participation in contract farming, pro-
grams (such as local agri-fair) to link producers and retailers will be important.
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