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Quality Incentives in Informal Markets: The Case of Ecuadorian Cocoa 

 

Abstract 

We investigate the economic importance of implicit quality incentives in an agricultural market 

that lacks the institutional capacity for measuring quality verifiably. We measure the magnitude 

of implicit price premiums for quality, and we distinguish empirically between hedonic-pricing 

and implicit-contracting motivations for observed incentives. We find price premiums 

comparable in magnitude to premiums observed in other agricultural markets where quality is 

measured verifiably. Premiums are highest for relatively low-value but highly-informative 

quality characteristics and for more able farmers in some specific cases, and buyers who are 

informationally close to farmers implicitly reward actions that affect unobservable quality 

characteristics. We conclude that implicit contracting is used to provide quality incentives 

comparable in magnitude to what is provided through more explicit means in formally organized 

markets. 
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Introduction 

This paper investigates the economic importance of implicit incentives in spot-market exchange. 

We study the market for farm-level production of Ecuadorian cocoa where product quality is 

highly valued, but where there is no institutional capacity for measuring quality verifiably. Inside 

a firm, repeated interaction among employees and managers can sustain self-enforcing implicit 

incentives to motivate high performance. In market transactions, where repeated interaction does 

not occur or is less predictable, third-party quality measures often condition spot exchange to 

support quality provision by suppliers. The market for Ecuadorian cocoa is unique in that the 

retail product exhibits a high degree of quality differentiation, but the raw input is produced in an 

institutional setting that does not support formal quality measurement or explicit contracting. In 

this setting, how are incentives provided to farmers to produce high-quality cocoa beans? In the 

absence of formal quality measurement and explicit contracts, are actions taken by farmers to 

improve cocoa quality compensated by buyers? Which actions are compensated and by what 

type of buyer? Finally, how do price premiums for quality (assuming they exist) under implicit 

contracts in the Ecuadorian cocoa market compare with those that are observed in other 

agricultural markets where formal quality measurement and explicit contracts are used?  

Theoretical work on implicit incentives has focused mostly on transactions inside firms, or on 

“career concern” models where managerial performance is noncontractible, but nevertheless 

informative about an agent's ability to market participants (Gibbons and Waldman 1999, 

Holmstrom 1999). Although “spot exchanges” are typically described as anonymous 

transactions, if market participants interact and know one another, information about a given 

producer's expected quality may be transmitted in the market to provide implicit quality 

incentives. Independent producers may be motivated by “market concerns” of this sort. For 
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example, hedonic studies that investigate the equilibrium relationship between price and product 

characteristics (Rosen 1974, Ohta and Griliches 1976) have been used by several authors to 

examine the marginal value of product characteristics in various agricultural markets (e.g., 

Gorman 1980, Parker and Zilberman 1993, Espinosa and Goodwin 1991). However, the structure 

of implicit incentives provided in these two models are qualitatively different. With a full-

information hedonic model, there is no role for informativeness in quality signals. In contrast, an 

agency-theoretic model can imply high reward for a low value, but strongly informative signal. 

The purpose of this paper is to determine the extent to which farmers in Ecuadorian cocoa 

markets are rewarded for producing high quality cocoa beans. Further, we distinguish 

empirically between implicit market incentives (hedonic pricing) and implicit ex ante 

contracting. Even if not measured verifiably, a buyer who subjectively determines that a given 

farmer's beans are high quality is willing to pay a relatively high price. In equilibrium, this will 

provide farmers an incentive to produce high quality even if there is no ex ante agreement. This 

is different than an implicit contract where, for example, a buyer and seller have an informal 

agreement involving specific actions that the farmer will take to improve quality, even if quality 

cannot be measured verifiably.
1
 We measure quality premiums provided by buyers, and test for 

the presence of ex ante contracting. We do this by regressing transaction price on buyer and 

seller characteristics, product quantity and location in the transaction, current average spot price, 

and various measures of farmers' cultivation and post-harvest practices. Significance of the last 

set of regressors, and premium structures that reflect the informativeness of quality signals, 

provide evidence of implicit contracting. 

                                                           
1
 Note that we are considering implicit incentives, as in the career concerns literature, as a kind of implicit 

contract. 
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Our work contributes to the implicit contracting and career concerns literature in two ways. First, 

we extend the framework conceptually by applying it to market transactions outside the context 

of the “employment relationship.” Second, we provide empirical evidence on the economic 

importance of implicit incentives. We contribute to the literature on hedonic pricing in 

agricultural markets by identifying the dual role of quality signals as measures of value and 

signals of agent actions. Finally, in the context of economic development, we provide evidence 

on the economic importance of institutions for verifiable quality measurement. 

Consistent with hedonic pricing, we find higher prices for relatively high-quality outcomes. This 

is the case, for example, with the post-harvest drying and fermenting of cocoa beans. We find 

evidence of implicit contracting in four sets of results. First, we find that high-value 

characteristics are rewarded less than low-value characteristics. Fermentation, a practice that is 

essential to developing bean flavor and color, receives a premium of about one third that of 

drying. As we describe below, this outcome can be explained by the much higher 

informativeness of drying. Intuitively, although proper fermentation is more important than 

drying in developing overall bean quality, it is also more difficult to assess at the point of 

purchase. Second, we find that buyers who are informationally close to famers, unlike buyers 

who purchase at distant spot markets, reward actions that affect unobservable quality attributes 

such as flavor. For example, farmers who are members of producer associations are rewarded for 

moderating irrigation. Third, we find that tree-height control, a cultivation practice that affects 

unobservable quality attributes, is compensated in the market independent of the type of buyer.  

Finally, we find that farmer ability increases the average price received by the farmer in some 

specific cases. Overall, price premiums for quality-enhancing actions of cocoa farmers are 
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similar in magnitude to those provided to farmers in other agricultural markets where quality is 

measured formally. 

In what follows, we begin by presenting a theoretical motivation that guides our empirical 

analysis. The second section presents the empirical background, followed by the sampling 

strategy, the empirical model, and the results section. The final section concludes. 

 

Theoretical Framework 

In this section we first derive the price premium under explicit contracts as a benchmark based 

on Holmstrom and Milgrom’s (1987) model. Second, we present some characteristics of the 

price premium under implicit contracts based on MacLeod’s (2003) and Kvaloy’s (2006) models 

and we compare them with the price premium under explicit contracting. Third, we present the 

price premium under hedonic pricing and compare it with the previous models. Finally, we 

derive testable predictions from these models. For simplicity, we do not derive testable 

predictions for the implicit contracting model since Kvaloy (2006) has shown that the predictions 

are similar to the ones obtained from the explicit contracting model. The only exception is that 

the price premium is restricted to a range. 

 

Explicit Contracts  

In this type of contracts performance is verifiable (therefore is contractible) by a third party, for 

example, a court of law. The risk-averse agent (farmer) makes an unobservable choice of effort 

�. Effort in this case corresponds to the actions taken by the farmer for cocoa quality production. 

Effort stochastically determines the agent’s outcome: cocoa quality. Let, 
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���, �� = � + � + 	 

where � is quality and � and 	 are random noises with ���� = 0, ��	� = 0, ������ = ���, and 

����	� = ���. The noise that reflects how effort is determining quality, or production noise, is �  

and the noise from the buyer’s measurement is 	, i.e. the buyer by observing the cocoa beans can 

“guess” more or less precisely if some actions were conducted and this introduces error.  

The principal offers a contract to the farmer described by, 

���� = � + �� 

where � is a base price and � is a performance-contingent payment (we will also refer to it as a 

bonus), and both are meant to be paid ex-post. Effort is costly. Let ���� be the cost of effort with 

����� > 0 and ������ > 0.  

The certainty equivalent is the expected payoff minus the risk premium. The risk premium 

represents the minimum willingness to accept compensation for the risk. Then, the farmer’s 

certainty equivalent is, 

��� = ���� − ���� − 1
2 ������� 

= � + �� − ���� − 1
2 ������� + ���� 

where � = −#����̅�/#���̅� is the coefficient of absolute risk aversion. The buyer’s certainty 

equivalent is, 

��& = �'�&� − ����( 

= �&� − �� + ��� 

where �& is the price that the buyer receives for the cocoa beans. 
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If the agent maximizes his certainty equivalent, he gets, 

� = �����   

which corresponds to the farmer’s incentive compatibility constraint. Plugging this result in the 

certainty equivalent of the farmer, allows us to solve for �. After plugging in � into the certainty 

equivalent of the buyer, we maximize the buyer’s certainty equivalent subject to the farmer’s 

incentive compatibility constraint, 

)��* +�&� − ���� − 1
2 ������� + ����, 

s.t.  � = ����� 

From which we get,  

�∗ = �&
1 + �������[��� + ���] 

So, the price premium depends negatively on the farmer’s risk aversion, on the production 

variance, and on the measurement variance; and it depends positively on incentive 

responsiveness which represents the effect of the bonus on effort provision (1/������).  

Similar results hold under implicit contracting as shown by Kvaloy (2006). Given that and for 

simplicity, we develop our analytical results based on the explicit contracting model even though 

we do not observe explicit contracts in the marketing of cocoa beans in Ecuador at the producer 

level. 
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Implicit Contracts 

In this type of contract the agent’s performance is not verifiable or too costly to verify by a court 

of law even though quality is observable by both parties. Another important characteristic of 

implicit contracts is that the provision of effort is affected by self-enforcement. Self-enforcement 

means that the present value of today’s relationship is affected by the value of the continuation of 

the relationship in the future. A contract is self-enforcing if the cost of reneging today is higher 

than the future value of continuing the relationship. In addition to the participation and incentive 

compatibility constraints, we have an additional constraint: the self-enforcing constraint. This 

means that under implicit contracts we expect to see lower range of premiums compared to 

explicit contracts (MacLeod 2003 and Kvaloy 2006).  

 

Hedonic Pricing 

In the hedonic pricing hypothesis, goods are valued for their utility-bearing characteristics and 

hedonic prices are the implicit prices of these characteristics (Rosen 1974).  

Quality is represented by a vector of quality attributes 0. The market price of cocoa beans varies 

with different attributes and is represented by the hedonic price function  ��0�. This function is 

determined by the supply and demand of cocoa beans and, fundamentally, by the distributions of 

consumer preferences and producer costs. 

Assume consumers purchase one unit of (processed) cocoa beans with 1 attributes 0 (� =
�2, ��, … , �4) and have a concave utility function of #�0, �; 6� where � represents consumption 

of all other goods and 6 is a vector of parameters that characterize an individual consumer. 

Consumers have a constrained budget where 7 is their income. Suppose the price of � is equal to 
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one. Their budget constraint is 7 = ��0� + �. The joint distribution of 7 and 6 is 8�7, 6�. 

Consumers maximize their utility subject to their budget constraint and get the following first 

order conditions, 

9�
90 = �0 = #0�0, 7 − ��0�; 6�

#��0, 7 − ��0�; 6�           �1� 

Equation (1) shows that optimality is achieved by purchasing cocoa beans with the desired set of 

attributes. We can also see that the marginal price of attributes equals the marginal rate of 

substitution between income spent in cocoa beans’ attributes and forgone income (income spent 

in �). The distribution function that characterizes the demand for cocoa beans can be derived 

using 8�7, 6� and the 1 first order conditions in (1). 

Producers have a convex cost function ��), 0; :� where ) is the number of units of cocoa 

beans with attributes 0 that the farmer produces. : is a vector of parameters that characterize an 

individual producer, for example, different technologies, education, or factor prices, and it has a 

distribution ;�:�. Each farmer maximizes profit by choosing ) and 0 optimally. Note that both 

consumers and producers are price takers meaning that they take the functional form of ��0� as 

given. Producers maximize, 

��0�) − ��), 0; :� 

and get the first order conditions, 

�0 = �0�), 0; :�
)                 �2.1� 

��0� = �=�), 0; :�            �2.2� 
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Marginal revenue from additional attributes equals marginal cost of production per unit of cocoa 

beans sold as we can see in first order conditions (2.1). First order conditions (2.2) indicate that 

quantities of cocoa beans are produced up to the point where the implicit price function of 

attributes or unit revenue equals the marginal cost of production, evaluated at the optimum 

combination of attributes. The distribution function that characterizes the supply of cocoa beans 

can be derived using ;�:� and the first order conditions in (2). 

Equilibrium ��0� is found when the market quantity demanded of cocoa beans with attributes 0 

equals the market quantity supplied. The shape of the hedonic price function depends on the 

distributions of characteristics of demanders and suppliers (Epple 1987). 

 

Model Predictions 

We assume that the implicit contract (if any) takes the form,  

���� = � + �� 

where, for simplicity, � represents one quality attribute;
2
 � is a payment that is independent of 

performance and it represents outside options, for example, the higher the bargaining power of 

the agent the more outside options he has; � is a performance-contingent payment and is a 

function of the price that the buyer gets (�&), the farmer’s risk aversion (�), the production 

variance (���), the quality measurement variance (���), and incentive responsiveness (1/������). 

The relationship between � and the price the buyer gets is expected to be positive; the 

relationship with risk aversion and the production and measurement variances is expected to be 

                                                           
2
 We will consider more than one quality attribute in the empirical analysis but for simplicity here, we 

think of q as one quality attribute instead of a vector, to avoid having a multidimensional contract. If we 

need to consider more attributes, we will assume the contract treats each performance measure 

independently. 
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negative, and the relationship with incentive responsiveness is expected to be positive. We do not 

test this model structurally but we use it to guide our empirical analysis. The main predictions 

that we care about are the relationship of the bonus with the price that the buyer gets and with the 

variance of production and of quality measurement. 

In addition, under implicit contracts, we expect a lower range of premiums (represented by �>?) 

compared to the magnitude of premiums under explicit contracts (represented by �@?). That is, 

we expect  �>?∗ < �@?∗  . 

We test for evidence of the hedonic pricing by analyzing if some attributes (or actions conducted 

by farmers) receive price premiums. We also want to learn which of those actions receive higher 

premiums. Suppose we want to compare two quality attributes, 8 and B, 8 for fermented cocoa 

beans and B for dried. The former is highly valued by consumers compared to the latter. 

According to the hedonic model this would mean a higher implicit price for attribute 8 compared 

to attribute B. According to this model, this would also be the case if the cost of fermenting 

cocoa beans is higher than the cost of drying cocoa beans. However, if measurement variance is 

higher for attribute 8 than for attribute B, this could offset the hedonic pricing effect resulting in 

a higher price premium for an attribute that is less valued by consumers. A similar case could 

occur if the action of fermenting beans affects cocoa bean quality less predictably than the action 

of drying the beans i.e. if fermentation has higher production variance than drying. Although we 

cannot empirically disentangle the last two effects from each other—measurement variance from 

production variance—, we can distinguish between the hedonic pricing hypothesis and the 

implicit incentives hypothesis if the premium for a low-value characteristic is higher than the 

premium for a high-value characteristic. Providing evidence against hedonic pricing would imply 

that implicit incentives matter for quality production.  
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The hedonic pricing model assumes full information. So, actions such as cultivation practices 

and post-harvest practices that affect observable quality attributes should be compensated in the 

market according to this model. Therefore, evidence of compensation by buyers for actions that 

affect unobservable quality attributes such as flavor and fat content, also provides evidence 

against hedonic pricing and in favor of implicit incentives. 

Further, the type of buyer will help us identify the presence of implicit contracts. If informed 

buyers i.e. those that can observe actions that affect quality that other buyers cannot observe, 

compensate farmers for those actions, we can conclude that there is evidence of implicit 

contracts in the cocoa market. This would also provide evidence against the hedonic pricing 

hypothesis since only some buyers—the more informed ones— would compensate certain 

actions and other less informed buyers would not. 
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Empirical Context: Cocoa in Ecuador 

Cocoa Quality and Quality Investments 

The Codex Committee on Cocoa Products and Chocolate is responsible for elaborating world-

wide standards for cocoa products. This Committee has defined that cocoa of merchant quality 

must be: fermented, thoroughly dry, free from smoky beans, free from abnormal or foreign 

odors, free from any evidence of adulteration, reasonably uniform in size, reasonably free from 

broken beans, fragments and pieces of shell, and be free from foreign matter (Codex Committee 

on Cocoa Products and Chocolate 1969, cited by ICCO 2009). So, the handler’s quality 

characteristics are based on flavor and purity attributes. These characteristics are observable on 

average for a given lot. However, there is no formal quantification of distribution within lot. 

Visual inspection provides very imprecise sense of distribution. A processor’s assessment of a 

particular parcel of beans includes a broader definition of cocoa quality. Key criteria are: flavor, 

purity, consistency, yield of edible material, and cocoa butter yield and its characteristics (ICCO 

2009).  

In the Ecuadorian cocoa market, intermediaries grade cocoa beans very informally based mainly 

on weight, moisture content, foreign matter and defects, including diseases.
3
 These are 

determined by the intermediary’s experience and “eyeball” quality standards. We conducted a 

survey of 33 intermediaries in the same areas in which we conducted the farmer survey. Ninety 

seven percent of the intermediaries reported discounting the price paid to the farmer based on 

moisture content; 91% on the presence of Frosty Pod (Moniliophtora roreri), a fungus; 82% on 

impurities; 42% on fermentation; 27% on the presence of  diseases other than Frosty pod; 12% 

                                                           
3
 We refer to ‘intermediaries’ as any cocoa bean buyer from the intermediary that buys at the farm-gate to 

the exporter. 
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on variety; and 9% on bean size. Therefore, most intermediaries interviewed discounted the price 

based on moisture content and the presence of fungus and foreign matter.   

In Table 1, we relate cocoa quality, specifically quality attributes, to actions/investments that the 

farmer can conduct to improve quality. We consider that some of these investments may be more 

permanent than others, that is, these investments could be conducted in the short-run (seasonally) 

or in the long-run. We care more about actions or investments that the farmer could modify in 

the short-run because they are easier/cheaper to conduct. The type of buyer might have different 

levels of observability of farmer actions, so we also include the type of buyer in Table 1. From 

this Table we can see that most investments can be controlled by the farmer in the long-run. We 

can also note that the investments that the farmer can control in the short-run are likely to be 

unobservable by buyers. These investments correspond to the cultivation practices. These are not 

observable by off-farm intermediaries and could be observed by buyers that have a relationship 

with the farmer. The rest of the short-run investments such as fermentation and drying are 

observable by buyers. When we say ‘observable’ we do not mean ‘perfectly observable’. Instead, 

we mean that the buyer can make a good guess regarding that action. For instance, the farmer 

can guess if fermentation and drying were conducted, however, the buyer is not likely to guess 

the exact technique and the length of each activity. Another thing to notice from this Table is that 

investments that affect bean color and flavor can be observed by all types of buyers. For 

example, by examining the beans an intermediary can distinguish if the variety is Nacional or the 

hybrid CCN-51, if cocoa beans were fermented, and if they were dried. 

We have not included all the possible actions/investments in Table 1. Some other investments 

that may also matter are cultivation practices such as organic production; harvest timing and 

technique (for disease control); pod breaking after harvest but before fermentation (timing and 
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technique used to avoid contamination of beans); selection or cleaning of beans after drying; 

packing and storage (use of clean bags and correct storage to avoid contamination); the 

fermentation technique (number of days, adequate turning, use of appropriate container); and the 

drying technique (type of drying surface, natural or artificial, and turning) (ICCO 2009). 

Table 1. Cocoa Quality Attributes, Long-Run and Short-Run Investments, and Potential 

Observability of Investments by the Type of Buyer  

Actions/ 

investments 

Attributes Controllable by 

farmer 

Observability according to 

type of buyer 

Long-

run 

Short-

run 

On-farm 

intermediary 

Association Off-farm 

intermediary  

Pre-planting 

Variety • color, flavor, 

bean size, 

bean weight, 

husk 

thickness 

yes no yes yes yes 

Location • bean size, 

bean weight, 

fat content, 

ripening 

yes no yes yes maybe 

Cultivation practices 

Pruning & 

tree-shaping 
• bean size, 

crop health 

yes yes maybe maybe no 

Fertilization • bean size  yes yes maybe maybe no 

Irrigation • bean size, fat 

content, 

flavor 

yes yes maybe maybe no 

Pesticides 

application 
• crop health yes yes maybe maybe no 

Harvest 

Harvest 

timing 
• ripening yes yes yes yes yes 

Post-harvest practices 

Fermentation • color, flavor yes yes yes yes yes 

Drying • color, flavor, 

mold 

development 

yes yes yes yes yes 

Source: Own elaboration based on Luna et al 2002, Reyes et al 1999, Rosero 2002, Afoakwa 2010, and 

personal experience. 
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Cocoa Production and the Marketing Chain 

There are two general categories of cocoa beans in the world: “fine or flavor” and “bulk” or 

“ordinary”. Total fine or flavor cocoa production is just under 5% per year of the world’s cocoa 

bean production (ICCO 2012). Ecuador is the largest producer of “fine or flavor” cocoa beans in 

the world producing over half of the world’s production. Anecdotal evidence from Ecuador 

suggests that the cocoa premium over the New York Stock Exchange price of fine or flavor 

cocoa beans is 20% to 30%. However, cocoa premiums fluctuate with market prices (Byskov and 

Scheu 1991). 

In Ecuador, approximately 360,000 hectares of cocoa are cultivated by approximately 90,000 

farmers (INEC 2006). Most of these farmers are relatively poor and operate on less than 10 

hectares of land (according to representatives from non-governmental organizations in 

Ecuador).
4
 Their incomes are largely dependent on agricultural production with almost half 

generated by the sale of cocoa beans. Eighty five percent of cocoa production occurs in the 

coastal plain region of Ecuador. The three most important provinces for cocoa production are 

Guayas, Los Ríos, and Manabí which together account for 72% of total cocoa production (INEC 

2006). 

Cocoa is marketed through both traditional and specialized marketing chains. Specialized chains 

are involved in the marketing of highly differentiated, identity-preserved goods such as organic, 

fair trade, and rain forest alliance products. The marketing of these products is usually 

attributable to farmer associations that directly export cocoa beans to international buyers. The 

traditional marketing chain has various stages of intermediation providing farmers with several 

alternative outlets: farm-gate, local intermediaries, exporters or wholesalers at larger city centers. 

                                                           
4
 We are not allowed to release the identity of people surveyed or interviewed because if IRB requirements.  
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Ninety five percent of cocoa products (mostly cocoa beans) are exported; only 5% are for 

national consumption. 

 

Empirical Strategy 

Sampling Strategy 

Field research was conducted in Ecuador in two phases from May to August of 2006. First, we 

conducted in-depth semi-structured interviews with 46 agents involved in the cocoa market to 

gain a broad understanding of the market. After the interviews, we conducted a survey of 327 

farmers in the three major cocoa producing provinces of Ecuador: Los Ríos, Manabí, and 

Guayas.
5
 We collected data mainly on the farmers’ most recent cocoa sale, their farm and 

household characteristics, and any cocoa production activities that are believed to affect cocoa 

quality, which we refer to here as investments or actions. Stratified sampling methods were used 

to identify survey respondents. We identified the most important cocoa producing areas of the 

country; within those areas, we selected communities with access to three levels of market 

infrastructure: the first level of infrastructure permits communities to have better access to 

markets, for instance by offering a higher number of buyers and sellers and proximity to cocoa 

markets; the second level of infrastructure offers communities a medium level of market access; 

and the third level of market infrastructure offers communities poor access to markets. Within 

those communities, we selected farmers with the help of a non-governmental organization 

(NGO) that was active in the area. While true random sampling was not possible, efforts were 

                                                           
5
 As noted in the empirical context, we also conducted a survey of 33 intermediaries located in the 

provinces of Guayas, Los Ríos, and Manabí. 
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made to get as representative a sample as possible by targeting potential respondents who both 

were and were not affiliated with or beneficiaries of the NGO which assisted in data collection. 

 

Estimation Strategy 

In order to estimate whether quality incentives are economically important we run a regression of 

the price paid to the farmer by the intermediary in his most recent sale of cocoa beans on actions 

conducted by the farmer to produce cocoa quality. We denote the price by � and the vector of 

actions by ��CDE1F. In this regression, we also control for characteristics of the transaction 

(C��1) as well as farmer characteristics (ℎℎ). Using ordinary least squares (OLS) we estimate, 

�H = �H + I �J��CDE1FHJ + I KLC��1HL + I MNℎℎHN + OH
NLJ

 

where � is a constant and O is an error term. The vector of actions is composed of cultivation 

practices, post-harvest practices, variety, and location. The cultivation practices were conducted 

by the farmer during the season previous to his most recent sale and include infected-pod 

elimination, irrigation, tree-height control, and organic certification. The post-harvest practices 

include fermentation and drying of cocoa beans. The possible varieties of cocoa beans that the 

farmer could cultivate were Nacional, CCN-51, “other”, or a combination of varieties. We create 

dummy variables for those farmers that cultivate only Nacional variety which is high quality 

variety but low yielding; and those that cultivated only CCN-51, which is a hybrid variety that is 

low quality but high yielding. Regarding location, the farmers surveyed were mainly located in 

the provinces of Los Ríos, Manabí, and Guayas; a few farmers hailed from other nearby 

provinces such as El Oro and Azuay. We create a dummy variable for each of the main 

provinces. 
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The vector of transaction characteristics is composed of the type of buyer or market outlet, the 

International Cocoa Organization (ICCO) daily price of cocoa beans, and the quantity sold 

during the farmer’s most recent sale.
6
 The type of buyer or market outlet includes dummy 

variables for selling at the farm-gate, selling to a local intermediary or exporter, and selling to a 

farmer association. We have the exact date of each farmer’s most recent sale, so we use the 

ICCO daily price of cocoa beans to account for variations in price that are due to reasons other 

than quality investments. In order to avoid potential endogeneity problems, we lag this price by 

two days. 

The vector of household characteristics is composed of farm size (as a proxy for household 

income); availability of motorized transportation infrastructure (car, pick-up, or motorcycle); 

household size; education and age of the household head, and a proxy for cultivation ability.  

The proxy for cultivation ability is based on a test that we conducted of the most common cocoa 

pests and diseases. The proportion of questions answered correctly out of the number of 

questions made is the test score. We conducted a workshop about pests and diseases at the same 

time the survey was being conducted. About one third of the sampled farmers responded the 

survey before attending the workshop, so those are considered “not treated” and the ones that 

responded the survey after attending the workshop are the “treated.” We need to control for the 

workshop effect on the response to the test to see if there is an effect of cultivation ability on the 

price received by the farmer. 

We take into account the possibility of selection of farmers into the different market outlets. So, 

before running our price regression we estimate the probability of selling to three different 

                                                           
6
 The ICCO daily price for cocoa beans is calculated based on the New York Stock Exchange market 

price. 
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market outlets: farm-gate, intermediary or exporter, and farmer association. We group the 

farmers who sold to a local intermediary and those who sold to an exporter during their most 

recent sale. We do this because, in terms of the buyer’s observability of the farmers’ actions, we 

think these buyers are not fundamentally different.  

We estimate the probability of selling to the different market outlets through a Multinomial Logit 

regression and we calculate bias corrections based on Dubin and McFadden (1984). 

Bourguignon et al (2007) test different approaches through Monte Carlo simulations and find 

that the Dubin and McFadden’s approach is one of the preferred approaches for selection 

correction. Bourguignon et al (2007) also show that selection bias correction based on the 

Multinomial Logit model can provide fairly good correction for the outcome equation, even 

when the independence of irrelevant alternatives (IIA) hypothesis might not hold.  We 

incorporate the bias correction terms into the OLS price estimation. For selling at the farm-gate 

we use the distance to the nearest paved road as the identifying variable. Farmers that are more 

isolated are more likely to sell at the farm-gate. For selling to an intermediary or exporter we also 

use the distance to the nearest paved road as the identifying variable. Farmers that were less 

isolated were more likely to sell to an off-farm intermediary or exporter. We believe the distance 

to the nearest paved road affects the price paid to the farmer only through its effect on having 

sold cocoa beans to an intermediary at the farm-gate or to an intermediary or exporter located 

off-farm.
7
 For selling to a farmer association we utilize membership in a cocoa farmer 

association as the identifying variable. We think this is a good identifying variable since it affects 

the price paid to the farmer only through selling to a farmer association. Notice that not all the 

farmers that were members in cocoa farmer associations sold their cocoa beans to an association; 

                                                           
7
 Unfortunately we do not have the actual distance to the buyer. 
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also not all farmers that sold to a farmer association belonged to one (see descriptive statistics 

below). 

We use a Boxcox test to find the appropriate variable transformation. According to this test, it is 

better not to transformation the variables than to use the log transformation. Even though the 

Boxcox test suggests not taking logarithms of right-hand-side variables, we log-transform a few 

of these variables for the linearity assumption, required in linear regression, to hold. 

Finally, the way we deal with outliers is by trimming the dependent variable at 1 and 99
th

 

percentiles. 

 

Description of the Data 

Statistics describing the variables we use in our estimations are presented in Table 2 and are 

described below. The quality investments questions in the farmer survey were asked for the last 

season which is the season previous to the farmer’s most recent cocoa sale. Regarding cultivation 

practices, 65% of farmers in the sample reported eliminating infected pods, 24% irrigating their 

plots, 24% controlling the height of the cocoa trees, and 8% having an organic certification. As 

to post-harvest practices, 70% of farmers in the sample reported fermenting their cocoa beans 

and 86% drying their cocoa beans before selling them. Sixty eight percent of farmers in the 

sample only cultivated the Nacional variety, whereas 6% only cultivated CCN-51; 22% had both 

Nacional and CCN-51 and the rest, had another variety or a combination of this third variety 

with Nacional and/or CCN-51. Twenty eight percent of farmers in the sample were located in the 

province of Guayas, 30% in Los Ríos, 36% in Manabí, and 5% in other provinces (mainly Azuay 

and El Oro). Guayas is the province where the city of Guayaquil is located and Guayaquil has a 
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port through which cocoa products get exported. The province of Los Ríos, which is landlocked, 

also exports its cocoa products through Guayaquil. While Manabí has a port, it does not export 

cocoa products through it. Manabí’s cocoa products also get exported through the port of 

Guayaquil. 

The average price at which farmers sold their cocoa beans during their most recent sale was 

US$61 per quintal (one quintal equals 100 lbs) with a standard deviation of US$14. The average 

ICCO daily price was US$76 per quintal of cocoa beans with a standard deviation of US$4. 

These prices are not comparable since the latter has transportation costs embedded. As to the 

type of buyer or market outlet, 13% of farmers in the sample sold their cocoa beans at the farm-

gate, 72% sold to a local intermediary, 6% sold to an exporter, and 9% sold to a farmer 

association. The average quantity sold during their most recent sale was three quintals with a 

standard deviation of five. 

Among the farmers surveyed, the mean farm size was 19 hectares, of which seven were 

dedicated to the cultivation of cocoa trees. However, cocoa cultivation was concentrated among 

smaller farmers as indicated by a median farm size of nine hectares, of which four hectares were 

cultivated with cocoa trees.
8
 The average cocoa producing household had an annual income of 

US$4,628, of which 80% came from the sale of agricultural products and 44% from the sale of 

cocoa beans. The average household per capita annual income (adjusted for household size) was 

US$1,383. This was 21% of the national average income of US$6,630 for 2006 (gross national 

income per capita, purchasing power parity) (World Bank, 2012). Households were relatively 

small, with a median of four members. The mean education of the household head was seven 

years, with a standard deviation of five years. This means that, on average, cocoa farmers 

                                                           
8
 Because of the large variation in farm size and to comply with the linearity assumption in linear 

regression, we use its log transformation in the estimations. 
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completed primary school and one year of secondary school and, in some instances, they 

received a high school degree. Cocoa farmers were also relatively old, with an average age of 51 

and a standard deviation of 12 years. The average of farmers’ cultivation ability was 39% with a 

standard deviation of 20%. This means that farmers responded on average 39% of the questions 

correctly in a test of pests and diseases. The median of the proxy for cultivation ability was 44%. 

Twenty seven percent of farmers owned a motorized means of transportation. If we were to 

consider the actual means of transportation used for the farmer’s most recent cocoa sale we 

would not have data for the farmers that sold at the farm-gate. In addition, ownership of a means 

of transportation is less endogenous to the price paid in the last sale than the actual means of 

transportation used.  

The distance to the nearest paved road had a median of four kilometers, a mean of seven 

kilometers, and a standard deviation of 14 kilometers. Farmers who sold at the farm-gate were 

located at a median distance of seven kilometers from a paved road and farmers who sold to an 

intermediary or an exporter were located at a median distance of three kilometers from a paved 

road. Thirty one percent of farmers in the sample were members of a cocoa farmer association. 

Of those, 23% sold their cocoa beans to a farmer association in their most recent sale. 

Considering only the farmers that sold to a farmer association, 79% of them belonged to a cocoa 

farmer association. 
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Table 2. Descriptive Statistics on Quality Investments, Characteristics of the Farmer’s Most 

Recent Cocoa Beans Sale, and Characteristics of Cocoa Farmers 

Variables Unit Median Mean Std. dev. 

 
Quality investments: pre-planting 

Variety Nacional only 1= cultivated only Nacional  68%  

Variety CCN-51 only 1= cultivated only CCN-51  6%  

Los Ríos 1= Los Ríos  30%  

Manabí 1= Manabí  36%  

Guayas 1= Guayas  28%  

Other province 1= Other province  5%  

  
Quality investments: cultivation practices 

Infected-pod elimination 1= eliminated infected pods  65%  

Irrigation 1= irrigated cocoa trees  24%  

Tree-height control 1= controlled tree height  24%  

Organic certification 1=had organic certification  8%  

 
Quality investments: post-harvest practices 

Fermentation 1= fermented cocoa beans  70%  

Drying 1= dried cocoa beans  86%  

 
Characteristics of Most Recent Transaction  

Price of sale US$/Quintal 60.00 60.95 14.13 

Quantity sold  Quintal (1 quintal = 100 lbs.) 1.50 2.74 4.55 

Type of market outlet Farm-gate  13%  

 Local intermediary or exporter  78%  

 Farmer association  9%  

ICCO daily price lagged US$/Quintal 75.41 75.75 4.43 

  
Household Characteristics   

Farm size Hectares 9.00 18.79 36.43 

Owns a motorized means  1= Household owns a   27%  

of transportation motorized means of transport    

Household size Number 4.00 4.53 2.15 

Education of household head Years 6 6.85 4.45 

Proxy cultivation ability % test questions correct 44% 39% 20% 

Age of household head Years 52 51.14 12.27 

Distance to paved road Kilometers 4 6.66 13.54 

Cocoa farmer association 1= member cocoa association  31%  
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Results and Discussion 

After taking potential selection of farmers into the different market outlets into account, we find 

higher prices for quality outcomes. So, quality is rewarded implicitly in informal markets. This is 

consistent with existing hedonic pricing literature. Departing from hedonic pricing, we find that 

high-value characteristics are rewarded less than low-value characteristics; informed buyers 

reward actions that affect unobservable quality attributes; regardless of the type of buyer, tree-

height control— an action that affects unobservable quality attributes— is also rewarded in the 

market; and ability (having a higher test score) increases the average price received by the farmer 

in some specific cases. These four findings provide evidence for implicit contracting. 

Furthermore, we calculate price premiums for different actions conducted by the cocoa farmers 

and find substantial implicit rewards for quality.  

We estimate the probability of participation in the different market outlets through a Multinomial 

Logit regression, from which we calculate the selection correction variables that we input as 

regressors in the OLS regressions presented below (see Table A1 in Appendix). The possible 

market outlets considered are the farm-gate, the off-farm intermediary or exporter, and the 

farmer association. For selling at the farm-gate we use the distance to the nearest paved road as 

the identifying variable. Farmers that are more isolated are more likely to sell at the farm-gate 

since the coefficient is positive and significant at 10% level. For selling to an intermediary or 

exporter we also use the distance to the nearest paved road as the identifying variable. Farmers 

that are less isolated are more likely to sell to an off-farm intermediary or exporter since the 

coefficient is negative and significant at 10% level. In order to estimate the probability of selling 

to a farmer association, we use membership in a cocoa farmer association as the identifying 
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variable. Being a member in a cocoa farmer association significantly increases the probability of 

selling to a farmer association.  

Selection does not seem to be an issue since none of the selection correction coefficients 

included in the OLS regressions is significant (see Table A2 in Appendix). Indeed, when 

comparing the uncorrected OLS regression with the corrected OLS regression we only observe a 

few changes: the drying dummy becomes less significant (1% to 5% significance level) and 

having an organic certification as well as ownership of a motorized means of transportation are 

no longer significant (they were significant at 10% level in the uncorrected regression). The 

changes in significance could also be due to the fact that the standard errors in the uncorrected 

regression are estimated with robust standard errors while the standard errors in the corrected 

regression are estimated using the bootstrap method. 

Consistent with hedonic pricing, we find higher prices for quality outcomes. This is the case, for 

example, of the post-harvest practices of fermentation and drying of cocoa beans. As we can see 

in the first column in Table 3, fermenting cocoa beans increases the average price received by 

the farmer by three dollars and drying cocoa beans increases the average price received by the 

farmer by ten dollars, ceteris paribus. The fact that fermentation and drying are rewarded in the 

market is also consistent with the measurement variance prediction. The measurement variance 

prediction says that measures that are more informative about actions are more likely to be 

compensated in the market. Since we observe the actions, the prediction would be: actions that 

are easier to measure through observing the beans are more likely to be compensated. By 

observing the cocoa beans the buyer can make a good guess regarding the action of fermentation 

and drying. Unfermented beans are purple and with a smooth texture and fermented beans are 
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brown and have cracks. So, the measurable attributes are color and texture. Drying of cocoa 

beans is evaluated through moisture content by touch and sight. 

Departing from hedonic pricing, we find that high-value characteristics are rewarded less than 

low-value characteristics. For instance we find that the price premium for fermentation is 5% 

while the price premium for drying cocoa beans is 17%. Fermentation affects flavor development 

more than drying if both of these activities are correctly undertaken (Lima et al 2011). Therefore, 

from a hedonic perspective, we would expect the coefficient on fermentation to be larger than the 

coefficient on drying. However, we find the opposite. This result could be explained in different 

ways. One potential explanation is that the sampling noise is higher in measuring fermentation 

(through color and texture) than in measuring drying (through moisture content). We could also 

explain a higher price premium for drying in terms of incentive responsiveness, 1/������. Drying 

may be easier to undertake than fermentation, so the action of drying could be more responsive 

to incentives than the action of fermenting cocoa beans. Another possible explanation is that the 

cost of drying might be higher than the cost of fermenting cocoa beans. We do not have cost 

information but we know the length of fermentation and drying. The average number of 

fermentation days is 2.09 and that of drying days is 2.17. The results of a t-test, with 95% 

confidence, indicate that the means of the lengths of fermentation and drying do not differ. 

Given that we have information on the length/intensity of fermentation and drying, we rerun the 

OLS regression of the price paid to the farmer in the last sale, but instead of including binary 

variables for the post-harvest practices as regressors we use the number of fermentation and 

drying days (see Table 4). Again, we control for potential selection of farmers selling to the 

different market outlets (see Table A3 in Appendix for the first step estimation results). It is 

interesting to note that the identifying variable for selling to an intermediary or exporter off-
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farm— distance to the nearest paved road— becomes more significant (1% significance level) 

than in the first step regression of the OLS regression with post-harvest dummies (10% level). 

We can observe from these results that it does not matter how long farmers dry their cocoa beans 

as long as their beans are dried. Either farmers dry their beans or not and there are huge 

discounts for not doing so, as shown in Table 3. Different is the case of fermentation, where the 

intensity is rewarded in the market since it is positive and significant at 5% level (in the 

regression with no interactions). For every extra day of fermentation farmers receive on average 

1.4 more dollars per quintal, everything else constant. 

We include interactions of the type of buyer with significant quality actions to see if the type of 

buyer matters (see Tables 3 and 4). We do this because we think that buyers can observe actions 

differently and can have different types of relationships with farmers, for example, long-term 

relationships (implicit contracts). We find that informed buyers reward some actions that affect 

unobservable quality attributes such as flavor. For example, we find that selling to a farmer 

association and irrigating cocoa plots reduces the average price received by the farmer by 13 

dollars in the regression with post-harvest dummies and by 11 dollars in the regression with post-

harvest intensities, ceteris paribus. Cocoa trees grow in tropical and sub-tropical climates in 

which rainfall is usually well-distributed throughout the year, so that trees can grow under rain-

fed conditions (Afoakwa 2012). Only in cases of drought, irrigation becomes necessary. Under 

normal climate conditions, irrigation may cause over-watering of trees which can subsequently 

produce root rot (Crane et al 2009). Another effect of over-watering cocoa trees is a diluting 

effect of chemical compounds that may affect flavor and fat content. These effects may explain 

why associations punish irrigation. 
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Table 3. OLS Regressions of the Price Paid to the Farmer including Interactions between Farm-gate and 

Association with Significant Quality Variables* 

Dependent var: 

Price paid to the 

farmer (per 

quintal)         

No 

interaction 

Irrigation 

interaction 

Tree-height 

control 

interaction 

Fermentation 

interaction 

Drying 

interaction 

Organic 

certification 

interaction 

b/se b/se b/se b/se b/se b/se 

Infected-pod 

elimination         

-2.052 -1.997 -2.069 -1.923 -1.665 -2.147 

(2.296) (2.326) (2.302) (2.296) (2.306) (2.287) 

Irrigation -0.700 0.447 -0.802 -0.778 -1.355 -1.042 

         (2.392) (2.613) (2.401) (2.347) (2.391) (2.358) 

Tree-height 

control         

3.629** 3.281* 2.843 3.685** 3.800** 3.734** 

(1.691) (1.690) (2.015) (1.719) (1.702) (1.731) 

Fermentation 3.113* 3.107* 3.508* 3.608* 3.076 2.792 

         (1.871) (1.861) (1.894) (1.986) (1.926) (1.915) 

Drying   10.145** 11.911** 10.494** 13.859** 19.177** 11.958** 

         (4.750) (4.912) (4.884) (5.616) (8.806) (4.809) 

Organic 

certification         

7.132 6.051 7.588 8.301* 8.581* -4.170 

(4.702) (4.660) (4.898) (4.883) (4.861) (9.963) 

Only Nacional 

variety         

0.321 0.584 0.539 0.462 0.749 0.182 

(1.911) (1.903) (1.935) (1.908) (1.878) (1.956) 

Sold to 

association         

6.015 11.931** 6.351 11.226 15.022* 3.095 

(4.720) (5.798) (5.203) (7.120) (8.760) (7.004) 

Sold at the farm-

gate         

1.730 0.318 0.378 4.275 9.329 0.769 

(2.497) (2.888) (2.637) (4.277) (7.485) (2.554) 

International price 

in quintals         

0.579*** 0.536*** 0.591*** 0.574*** 0.523*** 0.548*** 

(0.183) (0.181) (0.187) (0.187) (0.191) (0.181) 

Log farm size 0.715 0.905 0.630 0.767 0.863 0.597 

         (0.902) (0.924) (0.929) (0.904) (0.890) (0.901) 

Motorized 

infrastructure         

2.350 2.567 2.138 2.470 2.561 2.040 

(1.683) (1.639) (1.708) (1.711) (1.689) (1.664) 

Test score 7.436 8.058 8.574 8.583 9.157 10.951 

         (6.908) (7.039) (6.885) (7.094) (7.301) (7.183) 

Treated -0.729 -0.620 -0.266 0.000 0.573 1.266 

         (4.001) (4.106) (3.971) (4.054) (4.178) (3.959) 

Interaction test 

score and treated        

-3.206 -3.731 -4.335 -4.672 -6.015 -8.181 

(8.988) (9.240) (8.929) (9.063) (9.379) (9.452) 

Selection corr. 

association       

0.141 0.117 0.139 0.169 0.205 0.292 

(0.304) (0.301) (0.313) (0.304) (0.307) (0.313) 

Selection corr. 

farm-gate         

-0.419 -0.451 -0.365 -0.261 -0.072 -0.046 

(0.751) (0.751) (0.794) (0.765) (0.803) (0.726) 

Interaction 

association        

 -13.195** -0.782 -9.516 -13.648 14.576 

 (6.704) (9.975) (7.406) (9.277) (13.254) 

Interaction farm-

gate        

 3.930 6.366 -2.711 -8.590 17.631 

 (5.048) (4.585) (5.069) (8.139) (11.855) 

Number of obs. 283 283 283 283 283 283 

Adjusted R-sqr. 0.307 0.322 0.306 0.309 0.313 0.314 
*Corrected for potential selection of farmers selling to different markets using Dubin and McFadden selection correction (1984). 

The standard errors are bootstrapped. Location dummies are included in all estimations. We controlled for farmer and household 

characteristics: household size, education and age of the household head. We also controlled for log of quantity sold in the last 

sale (quintals) and we included a constant term.  
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The rest of the interactions between type of buyer and actions conducted by the farmer are 

insignificant. 

In general, when a buyer evaluates the quality of the bean, the signal that he gets is non-

informative about the action of irrigation. This is also a non-hedonic result since the type of 

buyer seems to matter. In other words, the type of relationship that farmers have with buyers 

affects the price they receive. We do not know if this occurs because buyers observe the 

producer’s field (have more information about how effort is affecting quality) or if they made an 

explicit agreement in the previous period that the farmer did not comply with. In any case, the 

interesting result here is that the type of relationship with the buyer matters in terms of what 

actions are rewarded (or punished) in the market. Farmers in long-term relationships with their 

buyers, who have more information about the farmer’s actions and their fields than other buyers, 

have the opportunity of getting compensated (or punished) for actions that they would not 

otherwise. 

Departing from hedonic pricing, we also find that tree-height control, an action that affects 

unobservable quality attributes, is compensated in the market. Tree-height control is positive and 

significant at 5% level in both OLS regressions, with post-harvest dummies and with post-

harvest intensities (see Tables 3 and 4). Conducting the practice of controlling tree height 

increases on average the price received by the farmer by four dollars, ceteris paribus. Tree-

height control can improve yield, promote upright growth of side branches, help control insects 

and diseases, and maintain a reachable height for harvesting (ICCO 2009 and ACIAR 2008). 
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Table 4. OLS Regressions of the Price Paid to the Farmer using the intensity of post-harvest practices 

instead of binary variables* 

Dependent var: Price 

paid to the farmer 

(per quintal)         

No 

interaction 

Irrigation 

interaction 

Tree-height 

control 

interaction 

Fermentation 

days 

interaction 

Drying 

days 

interaction 

Organic 

certification 

interaction 

b/se b/se b/se b/se b/se b/se 

Infected-pod 

elimination         

-2.829 -2.720 -2.843 -2.837 -2.820 -2.721 

(2.316) (2.383) (2.368) (2.340) (2.362) (2.328) 

Irrigation -0.220 1.727 -0.290 0.133 0.498 -0.264 

         (2.343) (2.726) (2.376) (2.320) (2.414) (2.348) 

Tree-height control        3.699** 3.515* 3.035 3.973** 3.605** 3.552* 

(1.817) (1.857) (2.075) (1.873) (1.827) (1.850) 

No of days 

fermentation         

1.412** 1.429** 1.529** 1.205* 1.504** 1.429** 

(0.615) (0.624) (0.642) (0.663) (0.599) (0.613) 

No of days drying 

         

1.127 1.129 1.174 1.084 0.997 1.145 

(0.882) (0.886) (0.917) (0.944) (1.113) (0.880) 

Organic certification        7.354 6.982 7.661* 7.442 8.359* -0.172 

(4.664) (4.724) (4.635) (5.035) (4.804) (9.860) 

Only Nacional 

variety         

0.179 0.219 0.385 0.137 0.221 0.279 

(1.998) (2.026) (2.017) (1.977) (2.000) (2.015) 

Sold to association 

         

1.039 5.096 1.256 0.982 2.217 -1.311 

(4.531) (5.906) (5.084) (6.733) (6.615) (6.280) 

Sold at the farm-gate        -0.673 -0.228 -1.774 -2.981 -3.601 -1.182 

(2.576) (2.847) (2.859) (3.696) (4.302) (2.584) 

International price in 

quintals         

0.579*** 0.536*** 0.589*** 0.566*** 0.601*** 0.567*** 

(0.188) (0.191) (0.190) (0.190) (0.189) (0.192) 

Log farm size 0.407 0.541 0.329 0.502 0.339 0.384 

         (0.886) (0.905) (0.922) (0.890) (0.907) (0.910) 

Motorized 

infrastructure         

1.806 2.025 1.637 2.011 1.933 1.757 

(1.600) (1.603) (1.670) (1.600) (1.580) (1.619) 

Test score 9.739 9.954* 10.621* 9.151 10.635* 10.987* 

         (5.989) (5.992) (6.312) (5.997) (6.151) (6.300) 

Treated 0.027 0.370 0.377 0.059 0.684 0.535 

         (3.658) (3.700) (3.697) (3.654) (3.683) (3.753) 

Interaction test score 

and treated         

-3.572 -4.058 -4.423 -3.547 -4.952 -5.048 

(7.569) (7.739) (7.745) (7.535) (7.731) (7.944) 

Selection corr. 

association         

0.216 0.180 0.213 0.212 0.206 0.241 

(0.213) (0.217) (0.218) (0.212) (0.216) (0.207) 

Selection corr. farm-

gate         

-0.446 -0.440 -0.399 -0.456 -0.419 -0.317 

(0.560) (0.558) (0.573) (0.548) (0.551) (0.590) 

Interaction 

association          

 -11.382* -0.562 -0.144 -1.412 10.582 

 (6.667) (8.947) (1.745) (2.099) (13.235) 

Interaction farm-gate          -1.933 4.997 1.586 2.135 9.060 

 (4.953) (5.066) (1.353) (1.721) (11.347) 

Number of obs. 280 280 280 280 280 280 

Adjusted R-sqr. 0.290 0.297 0.287 0.288 0.293 0.288 
*Corrected for potential selection of farmers selling to different markets using Dubin and McFadden selection correction (1984). 

The standard errors are bootstrapped. Location dummies are included in all estimations. We controlled for farmer and household 

characteristics: household size, education and age of the household head. We also controlled for log of quantity sold in the last 

sale (quintals) and we included a constant term.  
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In addition, we find that having an organic certification significantly increases the average price 

received by the farmer by approximately 8 dollars, leaving everything else unchanged. But this 

variable is significant at 10 % level only in a couple of the regressions with interactions, so this 

is not a strong result (see Tables 3 and 4). Organic production affects an unobservable quality 

attribute: pesticide content. However, if farmers have a certificate to show to their buyers, this 

would become an observable action and it could be interpreted as a hedonic result. If that 

certificate is not easily available, this could be a non-hedonic result representing the fact that 

buyers have additional information about the farmer and the farmer’s field. 

Furthermore, we find that the proxy for farmer ability becomes significant at 10% level in most 

regressions including interactions and post-harvest intensities (see Table 4). Being more able 

(having a higher test score) increases the average price received by the farmer by 11 dollars, 

leaving everything else constant. This result also supports the potential presence of implicit 

contracts. If farmers that are more able receive higher price premiums it implies that buyers get 

to know the farmers from whom they buy cocoa beans. In other words, they have a relationship. 

We do not observe this result in the regressions with post-harvest dummies. One possible 

explanation is that when controlling for post-harvest intensities, the way the practices are 

conducted matters, so ability starts to play a significant role. 

In terms of our model, we do not have a way to identify � from � in our estimations. So � could 

represent outside options which could be proxied by farm size. We would expect farmers that 

have larger farms to have better outside options, for example, through higher bargaining power. 

Farm size could also be related to risk aversion, so we would expect larger farmers to be less risk 

averse (low r) and receive a higher premium (�). However, farm size is positive but insignificant 

in all our estimations (see Tables 3 and 4). A similar argument could be made for motorized 
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infrastructure. As farm size, motorized infrastructure is also positive and insignificant in all 

regressions.  

With the exception of farmer ability, farmer and household characteristics are not significant. 

Overall, characteristics of the transaction are not significant either, with the exception of the 

international daily price of cocoa beans that represents the price that the buyer gets (�&). As 

expected, this price is positive and significant (1% level) in all specifications but its magnitude is 

small: on average it increases the price paid to the farmer by one dollar. Location (province) 

seems to play an important role in price determination. Producing cocoa beans in the provinces 

of Guayas or Los Rios is positive and significant at 1% level in most specifications. 

Finally, we calculate price premiums for different actions conducted by the cocoa farmers. These 

correspond to the percentage of the average price that is explained by each of the quality 

measures. We find substantial implicit rewards for quality. In fact, we find a 6% positive price 

premium on tree-height control, a 5% positive price premium on fermentation, and a 17% 

positive price premium on drying. We compare these price premiums with premiums of other 

agricultural products which are sold through explicit contracts. Hueth and Ligon (2002) find 

price premiums in processing tomatoes in California of about 10%. Hueth (2012) also finds 

average price premiums for class I milk in the U.S. of around 5%. Curtis and McCluskey (2003) 

find price premiums in potatoes in the Columbia Basin between 4% and 12%. McDonald and 

Schroeder (2000) find price premiums in cattle in different areas of the U.S. of less than 10%. In 

addition, Fafchamps et al 2008 find an average of at least 32% per unit price premium on drying 

in their pooled regression of different crops in India that are sold without explicit contracts. From 

these comparisons we can conclude that price premiums under implicit contracts are comparable 

to price premiums under explicit contracts. So, we do not find a lower range of premiums as 
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compared to explicit contracts. This result suggests that implicit quality incentives matter in 

markets where observationally there are no explicit incentives for quality production.  
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Conclusion  

We investigated the economic importance of quality incentives in an agricultural market that 

lacks the institutional capacity for verifiable quality measurement. Specifically, we investigated 

if actions taken by farmers to produce cocoa quality were compensated by buyers, the type of 

actions compensated by buyers that are informationally close to farmers, and we compared the 

magnitude of price premiums under implicit contracts in the Ecuadorian cocoa market with that 

of explicit contracts in other agricultural markets. We found that quality is compensated in the 

market to a significant degree and farmers have incentives to invest in quality production. In 

addition, we found that high-value characteristics are rewarded less than low-value 

characteristics, for example, we found a larger premium on drying than on fermentation. In 

addition, buyers who are informationally close to farmers, unlike buyers who purchase at distant 

spot markets, reward moderating irrigation which affects unobservable quality characteristics. 

Further, regardless of the type of buyer, tree-height control— an action that affects unobservable 

quality attributes— is also rewarded in the market. Moreover, we found that farmer ability is 

rewarded in the market when controlling for post-harvest intensities. Lastly, we found price 

premiums comparable in magnitude to premiums observed in other agricultural markets where 

quality measurement is verifiable. We conclude that implicit contracting is used to provide 

quality incentives comparable in magnitude to those provided explicitly in formally organized 

markets.  

Our work is not free from limitations. First, the sample was not completely random. Second, we 

have cross sectional data so we cannot take reputation effects into account. We also do not know 

the length of the relationship with the buyer. Third, we cannot observe attributes themselves 

which generates noise between actions and attributes. Fourth, the instrument used to identify the 
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probability of farmers selling to a farmer association might be endogenous. Nevertheless, our 

paper contributes to the literature on high-value commodities and how quality is rewarded in 

markets with unverifiable quality measurement. In addition, this paper builds upon previous 

studies in that it adds the possibility of compensating not only actions that affect observable 

quality characteristics but also actions that affect unobservable quality characteristics, depending 

on the information or the relationship with farmers that buyers have. Finally, repeated 

relationships through implicit contracts with buyers might benefit farmers as well as improved 

institutions for formal quality measurement.   

Further works needs to be done in order to explain who is taking the actions to get higher prices 

and why are not all farmers undertaking actions to improve quality. Possibly, low-quality 

producers may have liquidity constraints.  
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Appendix 

Table A1. Probability of Selling to Different Market Outlets; Multinomial Logit (1
st
 step 

selection correction)* 

         Association Intermediary or Exporter 

         b/se b/se 

Infected-pod elimination 3.037** 0.474 

         (1.203) (0.544) 

Irrigation -0.259 -0.375 

         (1.010) (0.666) 

Tree-height control -0.580 0.046 

         (1.030) (0.626) 

Fermentation 1.099 0.284 

         (1.572) (0.661) 

Drying   -1.550 2.676*** 

         (1.723) (0.817) 

Organic certification 2.537** -0.786 

         (1.290) (1.243) 

Only Nacional variety 1.450 0.439 

         (0.988) (0.566) 

International price in quintals -0.022 -0.019 

         (0.102) (0.059) 

Log farm size 0.864* 0.170 

         (0.491) (0.309) 

Motorized infrastructure 1.325 0.091 

         (0.944) (0.611) 

Test score -6.612* 0.827 

         (3.979) (2.455) 

Treated -0.826 1.662 

         (2.108) (1.300) 

Interaction test score and treated 5.627 -3.162 

         (4.800) (2.958) 

Member of a cocoa farmer association 2.874*** 0.512 

         (1.070) (0.649) 

Distance to nearest paved road -0.009 -0.045* 

         (0.032) (0.025) 

Number of observations 292  

LR chi-squared 0.000  

Pseudo R-squared 0.478  
*We use the farm-gate as the base outcome. Location dummies are included. We did not include the dummy 

variable for farmers that only cultivate CCN-51 variety because it gets omitted from the estimation since farmers 

that sell to associations do not produce CCN-51 only. We controlled for farmer and household characteristics: 

household size, education and age of the household head. We also controlled for log of quantity sold in the last sale 

(quintals) and we included a constant term. 
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Table A2. Price Regressions using OLS correcting for potential sample selection* 

         Uncorrected Corrected 

         b/se b/se 

Infected-pod elimination -0.859 -2.052 

         (1.434) (2.296) 

Irrigation -1.474 -0.700 

         (2.125) (2.392) 

Tree-height control 3.529** 3.629** 

         (1.600) (1.691) 

Fermentation 3.136* 3.113* 

         (1.774) (1.871) 

Drying   10.919*** 10.145** 

         (3.500) (4.750) 

Organic certification 8.623* 7.132 

         (4.384) (4.702) 

Only Nacional variety 1.426 0.321 

         (1.686) (1.911) 

Sold to association 6.442 6.015 

         (4.216) (4.720) 

Sold at the farm-gate 1.236 1.730 

         (2.379) (2.497) 

International price in quintals 0.555*** 0.579*** 

         (0.174) (0.183) 

Log farm size 0.898 0.715 

         (0.683) (0.902) 

Motorized infrastructure 2.964* 2.350 

         (1.545) (1.683) 

Test score 5.903 7.436 

         (4.671) (6.908) 

Treated 0.017 -0.729 

         (2.942) (4.001) 

Interaction test score and treated -3.950 -3.206 

         (5.842) (8.988) 

Selection correction association  0.141 

          (0.304) 

Selection correction farm-gate  -0.419 

          (0.751) 

Number of observations 290 283 

Adjusted R-squared 0.308 0.307 
*The corrected OLS regression is corrected for potential selection of farmers selling to different markets using 

Dubin and McFadden (1984) method. The standard errors of the corrected regression are estimated using the 

bootstrap method. The uncorrected regression is estimated using robust standard errors. Location dummies are 

included in all the estimations. We controlled for farmer and household characteristics: household size, education 

and age of the household head. We also controlled for log of quantity sold in the last sale (quintals) and we included 

a constant term. 
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Table A3. Probability of Selling to Different Market Outlets including Post-harvest Intensities 

instead of Binary Variables; Multinomial Logit (1
st
 step selection correction)* 

         Association Intermediary or Exporter 

         b/se b/se 

Infected-pod elimination 3.444*** 0.370 

         (1.261) (0.543) 

Irrigation -0.411 -0.190 

         (1.050) (0.668) 

Tree-height control -0.802 -0.226 

         (1.104) (0.631) 

No of days fermentation 0.275 0.258 

         (0.291) (0.175) 

No of days drying -0.141 0.626*** 

         (0.390) (0.216) 

Organic certification 2.564* -1.002 

         (1.341) (1.289) 

Only Nacional variety 0.960 0.553 

         (1.028) (0.559) 

International price in quintals -0.043 -0.007 

         (0.101) (0.060) 

Log farm size 0.901* -0.012 

         (0.518) (0.322) 

Motorized infrastructure 1.230 -0.075 

         (0.988) (0.625) 

Test score -9.197** 0.881 

         (4.387) (2.423) 

Treated -1.995 1.339 

         (2.218) (1.292) 

Interaction test score and treated 8.236 -2.719 

         (5.103) (2.867) 

Member of a cocoa farmer association 3.319*** 0.514 

         (1.149) (0.640) 

Distance to nearest paved road 0.111* -0.100*** 

         (0.067) (0.036) 

Number of observations 289  

LR chi-squared 0.000  

Pseudo R-squared 0.485  
*We use the farm-gate as the base outcome. Location dummies are included. We did not include the dummy 

variable for farmers that only cultivate CCN-51 variety because it gets omitted from the estimation since farmers 

that sell to associations do not produce CCN-51 only. We controlled for farmer and household characteristics: 

household size, education and age of the household head. We also controlled for log of quantity sold in the last sale 

(quintals) and we included a constant term.  
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