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Abstract

Supermarkets, specialized wholesalers, processors, and agro-exporters are transforming
the marketing channels into which smallholder farmers sell produce in low-income
economies. We develop a conceptual framework with which to study contracting between
smallholders and a commodity-processing firm. We then synthesize results from
empirical studies of contract farming arrangements in five countries (Ghana, India,
Madagascar, Mozambique, and Nicaragua). The resulting meta-narrative documents
patterns of participation, the welfare gains associated with participation, reasons for non-
participation, the significant extent of contract non-compliance, and the considerable

dynamism of these value chains as farmers and firms enter and exit frequently.
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1. INTRODUCTION

The modernization of agricultural value chains — the systems of agreements, arrangements, and
contracts that link farmers to consumers of food, typically through one or more intermediaries — is both a
consequence and cause of economic development. Commercial demand increases due to income and
population growth, urbanization, and trade liberalization. Marketed supply rises simultaneously as a result
of productivity improvements in production, post-harvest processing, and distribution systems. The two
processes reinforce each other (Johnston and Mellor 1961, Timmer 1988). The combination of increased
commercial demand and supply has led to the emergence of modern marketing channels employing
sophisticated management methods, such as costly grades and standards or vertical coordination or
integration of activities that profitably add value to raw commodities through transport, storage and/or
processing. Participant farmers — whose comparative advantage allows them to tap the latent demand of
better-off or more distant markets made accessible by emergent agricultural value chains — typically
improve their productivity and profitability, thereby further stimulating commercial demand and supply.
The emergence and modernization of agricultural value chains (AVCs) thus result from and contribute to
economic development.!

Our study of smallholder participation in agricultural value chains focuses on contract farming
arrangements (CFAs). We chose this analytical framework rather than a global value chains approach for
both methodological and policy reasons. The insights and methods of contract theory have a special
relevance to the empirical analysis of the smallholder-firm relationship in developing countries.
Moreover, contract farming can be an attractive option to policy makers keen on integrating the poor in
developing countries into a more industrialized sector of the economy and helping them access the gains
from trade that characterize successful CFAs.

To what extent and under what terms do smallholder farmers participate in AVCs via contract
farming?’ This paper makes two primary contributions to the study of smallholders and agricultural value

chains. First, we develop a simple conceptual framework that illustrates the contracting process between



smallholders and a modern agribusiness firm engaged in post-harvest processing, storage, or distribution.
Our framework emphasizes several key features that emerge consistently in empirical studies of
smallholder participation in contract farming arrangements, such as the prominence of geographic supply
chain placement and farmer selection effects, the heterogeneity of contractual arrangements and contract
terms, the prospective roles of farmer groups and cooperatives as contracting agents, and the highly
variable (albeit typically positive) average returns to farmers from value chain participation.

The framework draws on transaction costs, rational actor, and principal-agent theories to explore why
particular regions are selected into agricultural value chains and, within those regions, particular farmers
are selected for contract participation. The key insight is that the transaction costs associated with
contracting and the likelihood of contract compliance vary with geography, by farmer type, and by
contracted commodity. We use the framework to structure a comparative analysis of empirical findings
relating to smallholder participation in modern value chains in five countries on three continents: India in
Asia; Ghana, Madagascar, and Mozambique in Africa; and Nicaragua in Central America. The case-
specific findings of the five cases are available elsewhere (Bachke 2010; Bellemare 2010a; Harou and
Walker 2010; Michelson et al. in press; Michelson 2010a, and 2010b; Narayanan 2010b; Walker 2009).
Our objective in this paper is to draw these findings together into a meta-narrative to document patterns of
participation, the gains associated with participation, and the reasons for non-participation across
continents and AVC type. A comparative approach enables us to tease out general patterns that transcend
the important specific contextual details of any particular country setting, commodity, or contracting firm.

The question of smallholder participation in CFAs is of great importance to policymakers seeking to
stimulate rural economic growth and poverty reduction. From the mid-1980s on through the turn of the
millennium, the prevailing development policy orthodoxy emphasized macroeconomic (e.g., exchange
rate, trade, taxation) and sectoral (e.g., agricultural, industrial, services) policies following the so-called
Washington Consensus. But this strategy often bypassed smallholder households because (i) market
segmentation impeded price transmission, which in turn distorted incentives and prevented the successful
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many market failures constraining smallholder supply response (Barrett and Carter 1999); and (iii) the
Washington Consensus largely ignored the institutional preconditions for markets to facilitate exchange
and welfare improvements (North 1990; Greif 1993; Platteau 1994a, 1994b, and 2000; Fafchamps 2004).

Since the turn of the millennium, attention has shifted toward more micro-level and institutional
policies. In particular, contractual arrangements with downstream processors, agro-exporters and retailers,
often orchestrated through farmer groups, are increasingly seen as a means of overcoming the market
imperfections that led to the failure of macroeconomic and sectoral adjustment policies (Grosh 1994;
Gow 2000). Yet smallholder access to agricultural value chains — especially to more remunerative
markets — is commonly limited. Smallholders’ productivity may be limited by geographic or biophysical
constraints such as insufficient water for irrigation or they may lack access to limited productive assets
(e.g., land, livestock, labor, tools), constraining their capacity to generate a marketable surplus. The
production technologies available to and appropriate for smallholders can be similarly limiting. Finally,
institutional constraints - such as limited access to credit and insurance, insecure land rights, and
uncertainty regarding new risks — may further reduce the feasibility and attractiveness of CFA
participation for smallholders.

The handful of empirical studies on the welfare effects of modern CFA participation have faced
methodological difficulties — discussed in greater detail in section 2(e) below — in establishing the causal
impacts of CFAs (i.e., in determining whether observed welfare changes can be ascribed to CFA
participation). So the degree to which participating smallholders benefit remains somewhat uncertain.
This is especially true in cases where new institutional arrangements leave smallholders exposed to risks
of which they were not fully aware ex ante, and in cases where buyers are monopsonistic or oligopsonistic
and thus enjoy contractual bargaining power over farmers that may permit firms to extract most of the
gains from trade (Sivramkrishna and Jyotishi 2008; White 1997).

Consistent with the uncertain welfare results, in places where smallholder participation has actually
taken place on a large scale, it has been subject to significant reversals. CFAs regularly shed participants

or collapse completely. These patterns of engagement with and disengagement from marketing



arrangements closely resemble patterns of smallholder adoption and disadoption of agricultural

technologies (Feder et al. 1985, Foster and Rosenzweig 2010).°

2. CONCEPTUAL FRAMEWORK AND EMPIRICAL ISSUES

In this section we lay out a brief conceptual framework in which an agricultural commodity-
processing or distributing firm contracts with smallholders for commaodities that it sells either wholesale
or retail on urban or foreign markets.* The framework offers a clear and concise way to understand the
procurement decisions of firms and patterns of smallholder participation in and welfare changes from
CFAs. The framework also underscores a range of challenges faced by researchers seeking to empirically
establish the determinants and welfare impacts of smallholder CFA participation.

Our stylization abstracts from several observed variations and circumstances, such as the case in
which independent local assemblers buy from farmers and sell to urban wholesalers, or foreign importers
contract directly with local farmer groups. We omit these exceptions in order to focus on the key
relationships and factors determining smallholder participation in evolving CFAs, as well as the terms and
benefits of such participation.

The conceptual framework rests on five assumptions. First, the firm is a price taker; it takes
commodity prices as given as they are determined on competitive urban or international markets. The
firm sources the commodity from the lowest cost supplier(s), subject to meeting the firm’s quality and
quantity requirements.® In doing so, the firm also takes into consideration the fixed and variable costs of
commodity procurement, the uncertainty surrounding whether farmers will actually deliver, and the
dynamic (i.e., learning and reputation) effects of current contracting choices on future contract options.

Second, the firm has the option to procure commodities from the international market, where quality
is assumed to meet local standards, expected prices are also taken as given, and contracting partners face
stronger incentives to maintain their reputation as trustworthy contracting partners with respect to local

markets, which minimizes the likelihood that the firm will face holdup problems (Williamson, 1985).°



This import procurement option sets a benchmark profit level for the firm, which considers whether there
exist domestic procurement options preferable to the import procurement option.

Third, both the firm and the smallholder face participation constraints. In order to agree to contract
with the smallholder, the firm must make at least zero expected economic profit. * Likewise, in order for a
smallholder in a given location to agree to contract with the firm, his or her gains from doing so must
exceed a certain utility threshold below which it does not make economic sense to contract with the firm.®
The smallholder’s utility threshold is best thought of as the smallholder’s opportunity cost of participating
in the CFA.

Fourth, there are maximum feasible combinations of firm and smallholder welfare. These
combinations define the CFA’s Pareto frontier, i.e., all the possible outcomes for which it would be
impossible to increase one party’s level of welfare without decreasing that of the other party. Any
observed CFA must fall within the set of those CFAs that are both acceptable and feasible, if that set
includes any CFA at all.

Finally, the more each party has to gain from contracting with the other, the more likely it becomes to
observe a contract between them, and the more likely honoring the contract becomes. As the number of
potential smallholder suppliers increases, the firm can more credibly make take-it-or-leave-it offers and, if
turned down, find an alternative supplier at low marginal search costs. Above a certain number of
prospective suppliers, competition among smallholders implies that that the contract terms are such that
the firm enjoys maximal expected profits, and the smallholder supplier is effectively held down to his
reservation expected welfare level, as in the canonical principal-agent model.

To conceptualize the channel participation process, we assume the firm approaches the
contracting choice sequentially. In the first stage, the firm chooses where to locate its procurement
activities based on geographic attributes associated with a high probability of procuring a sufficient
guantity of one or more commodities of a satisfactory quality. In the second stage, conditional on the firm
choosing to enter a given region, it chooses specific farmers to whom it offers a contract, and it also

chooses the terms of the offered contract. In the third stage, the farmer chooses whether or not to accept



the contract offered. In the fourth stage, once supply and demand shocks are realized and the commodity
is ready to be delivered, the firm and the smallholder both choose whether to honor the contract terms,
i.e., whether the firm will hold up the supplier and whether the producer will side-sell to an alternative
buyer. The process begins again in the next production period, with firms and prospective suppliers
updating their information sets based on realized experiences in the most recent period. In the remainder
of this section, we explore the details of each of the four contracting stages.
(a) Stage 1: Firm Choice of a Procurement Location

In deciding on one or more locations from which to procure agricultural commaodities, the firm considers
several factors. First, the agro-ecological suitability of candidate regions, due to basic agro-climatic and
hydrological conditions, can limit both the potential production volume and the quality of specific
agricultural commodities. Second, and equally important, the firm considers a location’s associated suite
of transaction costs, including the transportation costs incurred when picking up agricultural commodities,
the prevalence of insecurity and crime, the quality of phone service, and the institutional conditions that
may influence the likelihood of contract compliance by smallholders. Some geographic determinants can
easily be observed by the researcher and the firm (e.g., distance, road quality, and water availability), but
others are often unobservable (e.g., institutional reliability).

The choice of procurement location encompasses not only the region of sourcing, but also the
location of warehouses and processing facilities and the allocation of responsibility for transportation
between the farmer and the firm. Much as governments and humanitarian agencies routinely find
geographic targeting an efficient means for making transfers, firms routinely engage in geographic
targeting of procurement, as a longstanding literature on industrial location emphasizes (Smith 1971).

These geographic placement effects heavily influence smallholder participation in CFAs. Firms
typically begin by targeting the most accessible areas likely to supply the required quantities at the desired
quality level, retaining these regions as supplier basins in future rounds if contracting experiences there
meet or exceed expectations. Firms sometimes perceive less accessible areas as higher-return or lower-

risk, however. This may be because spatial market segmentation offers significant returns to arbitrage,



because suppliers in remote markets have fewer side-selling opportunities, or because firms enjoy
monopsonistic or oligopsonistic power on the local market for value-added agricultural production. Thus,
although firms often prioritize areas close to roads or major urban areas or processing plants, this is not
always the case, as some of the empirical evidence in section 4 illustrates.

The firm faces a number of regions, each of which consists of a number of prospective suppliers.
From the point of view of the firm, the geographic differences between two regions can be thought of as
two different distributions of expected profits. Firms will, in general, first procure from regions whose
expected profit distributions stochastically dominate the other regions’, balancing expected profit and risk
management considerations according to the firm’s priorities. Moreover, the firm will only consider
regions that yield expected profits exceeding the firm’s reservation level, i.e., that it will satisfy the firm’s
participation constraint.

The key feature of our formulation of the firm’s first-stage procurement location choice is that not all
farmers have ready access to modern, potentially more remunerative CFAs. Smallholders further from
roads and major urban areas and cities, with less reliable communications and transportation
infrastructure, in lower-potential agro-ecological zones, in regions where crime and insecurity are more
prevalent, etc., may be less likely to be offered contracts. This has strong potential implications for
patterns of spatial inequality, as smallholders in areas deemed “better” by firms are also likely to enjoy
preferential access to higher-value CFAs and marketing opportunities, reinforcing their initial advantages.
Insofar as regional attributes are often correlated with farmer characteristics — for example, more fertile
areas are more densely populated and thus have smaller average farm sizes — mistaken association of firm
contracting patterns with farm-specific characteristics, such as farm size, can follow naturally from
ignoring geographic placement effects in firm contracting behavior.

Procurement location effects are commonly overlooked in the literature. One reason is that there is no
farm-level variation in supplier status in areas where firms choose not to contract, so these areas are often
omitted from surveys aimed at understanding CFA participation patterns and impacts. When such regions

are included, the use of geographic fixed effects effectively wipes out all explanatory power associated
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with the omitted area’s characteristics. Researchers need to understand the procurement location aspect of
firms’ contracting choices, however, both in order to control for these when estimating the welfare effects
of participation in CFAs, and in order to identify interventions that might expand the number of regions in
which a firm contracts with smallholders and thereby enable greater smallholder market participation.
(b) Stage 2: Firm Contract Offer

Conditional on a firm choosing to enter a region, it chooses contract terms and the growers to whom it
offers contracts within that region. Conceptually, the decision is reasonably simple: the firm offers
contracts to the farmers for whom the firm’s expected profit levels are the greatest, up to the point that it
meets its product throughput requirements. At this stage, the difficulty for firms lies in identifying which
farmers are likely to be the most profitable suppliers, given the considerable uncertainty surrounding
farmers’ inclination or ability to adhere to the contract.

In order to identify the best contracting partners among smallholders, firms look for readily
observable indicators. For horticultural products, for example, access to irrigation is typically key.
Membership in a farmer organization (FO) or participation in a non-governmental organization (NGO)
extension program can be another observable signal that helps the firm identify the best prospective
suppliers, because of the technical support, bulking, and prospective group enforcement mechanisms that
commonly come with FOs or NGOs. A farmer’s expected scale of supply matters insofar as firms face
smallholder-specific fixed costs that make bulk purchases more attractive. The presence of such
smallholder-specific fixed costs clearly favors smallholders with more land suited to growing the
contracted crop, better technical ability, and more experience growing commodities under contract, as
well as the neighbors of such farmers and members of FOs or cooperatives, given that they can more
easily tap into a social network relevant to their contracting activities. This scale effect is reflected in
market participation data by a high concentration of sales among a small number of growers (Barrett
2008).

These scale effects, however, can also cut the other way, as larger farmers commonly enjoy greater

access to a variety of sales outlets, thereby both increasing the risk to the firm of farmer side-selling and
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providing larger farmers with greater bargaining power in contract negotiations. If, for a given
smallholder in a given location, the expected welfare gains from selling to the firm are positively
correlated with attributes such as farm size, access to irrigation, or technical ability, then suppliers with
observable traits suggesting higher capability may require more advantageous contract terms than would
farmers with smaller landholdings, those without access to irrigation, and those whose starting technical
ability is lower.

The relationship between farm size and participation in CFAs depends on whether farm size (or any
other supplier characteristics) is more correlated with the maximal expected profit of the firm or with the
expected welfare gains of a given smallholder in a given location from selling to the firm. If, for example,
farm size is more correlated with expected firm profits, the firm’s expected profits are best served by
contracting with larger suppliers. If instead farm size is more correlated with the smallholder’s expected
welfare gains, the firms will tend to seek out smaller suppliers.

The firm’s selection of smallholders can be further complicated by the presence of farmer
organizations. FOs can aggregate the production of members and increase product quality but may also
increase the bargaining power of smallholders. Likewise, the involvement of NGOs may provide both the
firm and the smallholders with complementary services, including agricultural extension, initial provision
of the capital required to finance inputs or investments, or de facto contract monitoring and enforcement.
Moreover, when firms opt to contract with a FO or with an NGO, the smallholder-specific selection
mechanism is distorted by the selection criteria of the FO or NGO itself.

The fact that the firm strategically chooses the farmers to whom it offers contracts and that farmers
strategically decide whether to participate — in other words, that contracts are not randomly assigned
across smallholders in a given region — creates a selection problem for researchers who seek to estimate
the welfare effects of, or farmers’ behavioral response to, participation in modern CFAs. Unobservable
farmer and region characteristics also influence participation and complicate inference about the
determinants and welfare effects of CFA participation. If selection occurs merely over observable

attributes of farmers and these are all observed, dealing with the selection problem is relatively
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straightforward. If a good deal of selection almost surely occurs on unobservables, however, such as
smallholder technical ability, entrepreneurship, risk preferences, trustworthiness, etc., this significantly
complicates the estimation of the welfare and behavioral effects of CFA participation. We discuss
possible remedies to these empirical challenges in greater detail in section 2(e) below.

Furthermore, knowing that the firm seeks particular attributes among its suppliers, some smallholders
may choose to make strategic investments (e.g., adopt irrigation or join a farmer group) so as to attract
contract offers. When pre-existing investments seem insufficient to attract contract offers for poorer
smallholders, outside agencies may step in to facilitate contracting through group creation, agricultural
extension, provision of certification services, investment in roads or irrigation, etc. Any such anticipatory
behavior, however, whether by farmers or by NGOs or FOs, further complicates estimation of the causal
link between farmer attributes and market participation or the welfare gains from participation by
endogenizing key farmer attributes that naturally serve as explanatory variables.

Relatedly, a farmer’s decision to participate in a CFA could often coincide with a commitment to
growing a new crop or variety. Or the CFA could entail either a different destination market (e.g., export
rather than the domestic market) or different end use (e.g., for processing rather than for direct sale). The
counterfactual to participation should ideally refer to farmers who supply the same commodity to
precisely the same markets and for the same purpose. But this is often difficult to do; thus separating the
welfare gains from participation in a CFA from these other features can be challenging.

The content and the form of contracts can vary markedly across locations and commaodities. Contracts
may take the form of an informal, oral agreement or of a formal, written agreement. Formal contracts
typically entail higher initial transaction costs, but they often provide superior enforcement options
(Platteau 2000). No contract can cover all the myriad contingencies that arise in agricultural production
and distribution, however, and inevitable incompleteness limits the range of enforceability. Further, the
costs of formal contract enforcement are often too high relative to the prospective recovered damages —
and the likelihood of successful prosecution of breach of contract too low — to justify pursuing

enforcement (Narayanan 2010b).
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Written contracts typically specify pricing, delivery timing and volumes, quality standards and
conflict resolution mechanisms. From the firm’s perspective, however, an informal oral agreement could
be preferable for several reasons. First, the firm may want to retain flexibility to renege on contracts,
especially if there is uncertainty about retail demand volumes or supplier yields. Second, a firm tends to
favor informal contracts when it has strong pre-existing relationships with its suppliers, when nonrenewal
of the contract provides adequate contract enforcement, and when it is too costly to resort to the formal
legal system to enforce contracts (Fafchamps and Minten 2001).

A firm can tailor contract terms, and it can choose volume, price, post-harvest processing, quality
standards, production schedule, delivery timing, etc., to differentiate the contracted commodity from
otherwise identical commodities that the smallholder might sell elsewhere. Such differentiation can
potentially generate additional gains from exchange, insofar as the firm’s final consumers value the
attributes specific to the contracted commodities more than the smallholders’ alternative markets do.
Some contracts link the purchase of a commodity by the firm with firm provision of inputs to
smallholders, a guaranteed price to insure smallholders against price fluctuations, certification for
characteristics which may garner a premium (e.g., the FairTrade label), or other forms of value addition.
Such interlinkages of contract terms complicate empirical comparison of the contract price received by a
smallholder with alternative local spot market prices. For example, stricter grading of contracted
commodities or contract requirements for worker safety may drive up a smallholder’s production costs
relative to alternative outlets, thereby making his production of the contracted commaodity too expensive
to be sold on the local market.

(c) Stage 3: Smallholder Contract Acceptance
Once presented with a contract, smallholders choose whether to accept the offer. Because firms cannot
perfectly observe a prospective supplier’s reservation expected welfare level in a given region, it is
possible that (i) a contract offer will be strictly inferior to a smallholder’s opportunity cost from entering

the contract, which may lead to renegotiation of contract terms or an outright rejection of the contract on
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the part of the smallholder; or (ii) the contract terms will yield expected welfare gains to the smallholder
well in excess of the smallholder’s reservation utility. The firm wants neither of these results.

A smallholder accepts a firm’s contract offer when his subjective perception regarding his expected
welfare level from participating in the CFA is at least as high as that of not doing so.® A smallholder’s
participation in the CFA does not imply, however, that he perceives the contract as fair. It merely implies
that the smallholder expects to be better off with than without the contract.

The contract can potentially alter the smallholder’s subjective expected level of welfare in several
ways. First, contracting may resolve market failures in: (i) insurance markets, by providing insurance
against price risk; (ii) financial markets, by providing access to credit; (iii) input markets, by providing
access to the inputs necessary to produce cash crops; and (iv) information, particularly the uncertainties
associated with the marketing and production of high-return, nontraditional commodities and the
provision of agricultural extension services.™ Interlinked input and output market contracts can generate
efficiency gains shared between firms and farmers, although not all contracts in CFAs involve
interlinkage.

Second, the firm’s logistical capacity may generate economies of scale or economies of scope which
reduce costs, yielding efficiency gains that can be shared among farmers and the firm. Note that such
gains can arise even in the absence of a contract that interlinks input and output markets. The hyper-
efficient supply chain management techniques of many modern supermarket chains, for example,
commonly generate efficiency gains that can be shared among contracting parties. Such gains depend
fundamentally, however, on the efficiency of the contracting institutions and on trust among the
contracting parties.

Third, if the contract reduces farmer exposure to risk, it can provide smallholders with incentives to
increase crop production (Baron 1970; Sandmo 1971; Bellemare et al., 2011) or to invest in yield-
stabilizing technologies such as irrigation or yield-increasing inputs such as fertilizer or improved
varieties (Liu 2010; Michelson 2010a). Risk reduction may come directly through the contract terms or

indirectly by linking smallholders to a broader distant market otherwise inaccessible to smallholders.
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Fourth, firms can certify compliance with standards for which distant consumers are willing to pay a
premium. Much of the FairTrade movement is organized around this idea, as are the Global Partnership
for Good Agricultural Practices (GLOBALG.A.P) and the Rainforest Alliance. Research to date suggests
that the primary sources of farmer gains from contracting arise from the resolution of market failures,
economies of scale or economies of scope, and reduced exposure to market risk (Grosh, 1994; Bijman,
2008), rather than FairTrade or certification standards (DeJanvry et al. 2010; Barham et al. 2010; Gomez
et al. 2011). Empirical evidence on this matter nonetheless remains too thin to form a strong conclusion.

While intuition and empirical observation suggest that smallholders who participate in CFAs by
contracting with a firm enjoy gains from participation on average, it is certainly possible for smallholders
to accept contracts that are ex ante welfare reducing. These undesirable results can emerge from power
relations (Basu 1986, 2007; Genicot 2002) or social pressure (Platteau 2000) as well as from
misinformation or incorrect beliefs. In the former case, adverse contract impacts can persist, while in the
latter case, they should be self-correcting after costly experimentation with contracting.

There is also the possibility that smallholders strategically decline welfare-enhancing contracts,
preferring instead to hold out so as to observe the contracting experience of others and thereby resolve
some of the uncertainty concerning the benefits of the contract. This possibility of strategic delay implies
an externality due to learning effects that could justify subsidized interventions to stimulate and accelerate
smallholder participation in CFAs, although the empirical evidence on this point remains thin (Michelson
2010b). Externalities due to learning effects may be trumped by the benefits of early entry if a firm’s
contract terms are especially generous as it establishes itself and has to attract initial suppliers and has
fewer options for holdup than an established buyer might have as the number of willing suppliers
increases (Williamson 1985; see stage 4 below). There may be an important fallacy of composition
associated with scaling up the participation of smallholders in CFAs; what is appealing to a single grower
in the absence of general equilibrium effects may be less appealing once the system has fully responded

and shifted the expected returns.



16

Note that the smallholder choice of contract acceptance, like the stage 2 firm choice of farmers to
whom to extend contract offers, generates a selection effect that complicates precise estimation of the
behavioral or welfare effects of CFA participation. Anecdotal evidence suggests that many of the
smallholder selection effects are associated with unobservables such as smallholder risk aversion, social
networks, entrepreneurship, technical ability, how much the grower trusts the firm or its emissaries, etc.
As already discussed, selection on unobservables substantially complicates inference in the absence of a
randomized controlled trial in which smallholders are randomly assigned to participation in an CFA,
which would be plagued by issues of non-compliance and questionable external validity (Barrett and
Carter 2010). We return to these empirical issues in section 2(e).

(d) Stage 4: Firm and Smallholder Decisions to Honor the Contract

Having agreed on a contract, the firm and the smallholder each decide whether to renege on the
agreement when the time comes for the smallholder to deliver the contracted commodities and for the
firm to collect and pay for product. Smallholders have opportunities to breach by diverting some of the
firm-provided inputs to non-contracted crops, by not adhering to the production schedule agreed upon
with the firm, by side-selling, or by failing to deliver the agreed volume and quality on time. The firm
may breach by not showing up to collect contracted harvest, by inappropriately rejecting product, by
lowering the sales price after the supplier has incurred production costs, or by delaying or defaulting on
final payment. The opportunities for breach of contract are many because of the multidimensional nature
of contract terms and because of the time lags and the relationship-specific investments involved. Further
opportunities are provided by the asymmetry of information between the two parties, which enables
farmers to mask side-selling as adverse production shocks, and by market power, which often allows the
firm to unilaterally revise contract terms on suppliers lacking alternative outlets.

These prospective holdup problems create disincentives for contracting and may lead both the firm
and smallholders to pass up potentially lucrative deals out of concern that once an agreement is struck, the

other party will renege. Indeed, prospective holdup with little recourse for contract enforcement is a
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primary reason for vertical integration in agriculture. Hence the importance of selection on unobservables
associated with trust, reliability and reputation.

Whenever one party reneges, the other party must decide whether to expend effort and resources
trying to enforce the contract. Intermediation by farmer groups or NGOs on behalf of smallholders may
generate real benefits in this regard, providing an opportunity for smallholders to challenge the firm
legally or politically. What is less clear is when the firm will pursue smallholders for breach of contract,
and whether it will do so through formal legal channels or through informal ones (such as threatening to
terminate contracts for a reneging smallholder’s neighbors) rather than simply dropping a nonperforming
supplier in future periods (Narayanan 2010a).

Contract performance matters not merely because of the immediate payoff implications but also
because of its potential dynamic effects on the CFA. Both the firm and the smallholders update their prior
beliefs based on each other’s (and third parties’) contract performance before re-evaluating the contract
offer and acceptance decisions of stages 1 to 3 in future periods. The firm may drop farmers whose
performance did not meet expectations. The firm may also drop smallholders who fully honored their
contracts if, for example, it learns that other regions or other smallholders within the same region offer a
more profitable or reliable source. Conversely, smallholders may exit the CFA if they find that the
contract delivers less than anticipated, if new outside opportunities emerge, or if their circumstances
change. Because of changing firm and smallholder attributes and learning from imperfect contract
performance by both parties, change in contracting status is to be expected on both sides, although it
remains a seriously understudied phenomenon.

As with each of the preceding three stages, the decision to honor the contract or not likewise raises
problems for estimating the determinants and behavioral and welfare effects of CFA participation. In
cross-sectional data, the core problem surrounds the dynamic effects of learning and associated selection
on unobservables, much as in the technology adoption literature (Besley and Case 1993). Much more can
be done with panel data, although these are rarely used in studies of smallholder CFA participation and

even these analyses are vulnerable to non-random attrition bias.
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(e) Empirical Issues

In light of the conceptual framework, which describes the many ways in which CFAs can vary, one might
reasonably expect to find a rich empirical literature exploring the multiple dimensions of smallholder
CFA participation. Yet the empirical literature is surprisingly limited in scope, partly due to a relative
paucity of high-quality survey data on CFAs, but chiefly because of the methodological challenges
alluded to in the previous four sections. In this section, we focus on the most prominent of these issues —
i.e., the consequences of non-random smallholder selection into CFAs for the estimation of household
welfare effects — and outline feasible empirical strategies for addressing this challenge, strategies
employed in the individual studies we synthesize here. The discussion that follows applies equally well to
farmer behavioral responses to CFA participation.

The welfare of an agricultural household can be defined as the utility derived by the household given
its income and the prices it faces.** Of course, it is impossible to measure utility directly. One common
proxy is farm profits, since these increase the household’s well-being all else held constant. The
measurement of farm profits, however, can be complex because incomplete markets and unobserved
transactions costs and risk typically make it difficult to properly price inputs and outputs (Barrett 1997).
Such difficulties often mean that one has to settle for household income or on-farm revenues as the
welfare proxy measure.

Beyond issues of welfare measurement, the most pervasive problem in the CFA literature is
identification of the causal impact of CFA participation on smallholder welfare. As the preceding
conceptual framework makes clear, smallholder CFA participation is far from random, based on both
observable characteristics and unobservables (e.g., entrepreneurial ability, risk aversion, technical ability,
social networks, etc.) on both the firm and smallholder sides.™ This means that in a typical regression of
the form

vi=a+ a0y +yDi+ g 1)
- where y; denotes the welfare of smallholder i, x; denotes a vector of observable characteristics of the

smallholder, D; is an indicator variable equal to one if the smallholder participates in a CFA and zero
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otherwise, and ¢ is an error term with mean zero — ¢ will almost never be uncorrelated with the
observables or with the CFA participation variable. This means that any estimate of y — the welfare
impact of participating in a CFA — will be biased and inconsistent. This can lead to the mistaken
conclusion that CFA participation benefits smallholders when it in fact hurts them, or vice versa. For
example, an entrepreneurial smallholder may decide not to enter a CFA because he believes he can do
better for himself on his own. In this case, unobserved entrepreneurial ability is inversely correlated with
D; but positively related to y;. In this context, our estimate of y would therefore be negatively biased.

In practical terms, it is impossible to measure and account for all the observable and unobservable
factors that can potentially bias estimates of y. In order to identify the causal impacts of smallholder CFA
participation on welfare, one needs a research design that makes the D; variable as credibly exogenous as
possible or can at least bound how much unobservables could affect inferences.

One approach would involve a randomized controlled trial (RCT) in which smallholders are randomly
assigned to a treatment group of CFA participants or to a control group of nonparticipants. Provided that
the research design is implemented exactly as planned and subject to some other implementation concerns
(see Barrett and Carter 2010), the random assignment then serves as a good instrumental variable (1V) for
CFA participation, being completely exogenous to (observable and unobservable) smallholder attributes
and (perfectly) correlated with D;. This eliminates bias in estimates of y, although concerns about the
generalizability of the results — so-called ‘external validity’ — remain. In practice, however, RCTs are
difficult to implement in this setting. Profit-seeking firms and smallholders are unlikely to agree to, much
less comply with, randomization.

What other research design would lend itself to credible identification of the causal impacts of
smallholder CFA participation on welfare? At least four research designs might permit causal statements
about and estimates of smallholder CFA welfare effects:

1. Panel Data: Researchers can follow households over time so as to control for their time-invariant
characteristics (e.g., entrepreneurial ability, risk aversion, technical ability) as they move in and out of

CFAs. Such a design does not work, however, if participation is specific to a given household in a
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given time period, i.e., if a given household participates in a CFA in a given year as a response to
some unobservable shock. A better variant of this option involves the researcher using a baseline
cross-section from before the introduction of the CFA or working closely with one or more firms so
as to know where the firms will locate next, collecting data before and after the firm locates its value
chains in specific villages so as to use a difference-in-differences estimator.

Instrumental Variables: An RCT is just a special case of an IV estimator, in which there exists a
variable (in the RCT case, the randomized assignment) that is correlated with the CFA participation
variable but which has no direct relationship to the dependent variable of interest and thus is
uncorrelated with the error term ¢ in equation 1. If one can find a plausible instrument, then IV
estimation can isolate an exogenous component of D; and thereby generate an unbiased estimate of v,
the causal impact of CFA participation on smallholder welfare. Once again, there exist difficulties
with this approach. It is challenging to find a truly exogenous instrumental variable that is also
strongly correlated with participation in contract farming.

Regression Discontinuity: If smallholders are eligible for participation in a CFA on the basis of some
exogenous characteristic (e.g., a minimal amount of years of education; a minimal amount of land,
etc.), the researcher can exploit the resulting participation threshold by making the relatively mild
identifying assumption that the households directly above and below the threshold are otherwise
identical. For example, suppose smallholders who own less than one hectare of land are eligible to
participate in a CFA, but households who own more than one hectare of land are not. Then the
position of landholdings relative to the exogenous participation threshold offers a credible 1V for
identification purposes. There are two challenges with this approach. First, it is typically difficult to
find a meaningful exogenous threshold; we are unaware of any CFA where such an exogenous
participation threshold existed, although in principle it might occur. Second, nothing prevents
smallholders from “gaming” the threshold. In the one-hectare example above, households might

choose to buy/sell/rent/idle land depending on whether they want to participate in the CFA or not.
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4. Matching Estimators. While decidedly inferior to the panel data and IV approaches (including RCTs
and RDDs as special cases of IV estimation) that can directly eliminate some or all bias due to
selection on unobservables, a second-best approach is matching participants with nonparticipants
according to a set of observable characteristics. For example, smallholders who participate in CFAs
can be matched with smallholders who do not participate but are otherwise (nearly) identical in
household head age, gender, education, household assets, landholdings, etc. If program participation
is fully explained by these observables — admittedly, a very big “if” — and the two groups are in the
area of common support, then matching estimators can establish the causal impact of CFA
participation on welfare. The main problem with matching estimators is the unknown effect of
unobservables on participation and welfare outcomes. Rosenbaum (2002, 2005) offers a statistical
method of sensitivity analysis to assess the magnitude of the bias due to selection on unobservables
that would be required to overturn inferences based on the matching estimator. The resulting
Rosenbaum bounds can provide credible qualitative evidence on the sign and statistical significance
of y, even if the point estimates are likely biased.

It is possible to combine these four identification strategies. In particular, methods 2 — 4 can be

implemented with panel data to further strengthen their credibility and precision.

3. DATA
This section briefly describes the context and data for each of the five studies of smallholder contracting
discussed in the comparative analysis below. Essential features of the case study and of the data and
estimation methods used in the underlying analysis are noted in Table 1. Readers interested in greater
detail should consult the source materials cited in the rightmost column of Table 1.

(a) Ghana
The Ghanaian data come from a year-long panel survey of four villages in the Akwapim South district,
one of the country’s major pineapple growing centers. 280 households were interviewed bimonthly in

2009. Most survey households were originally visited in 1997-98 (Conley and Udry 2010) and again in
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2004 (Vanderpuye-Orgle and Barrett 2009). In December 2009, four focus groups were held with former
and current pineapple growers and two growers’ cooperatives; further interviews with agribusinesses,
cooperatives and producers were undertaken in July 2010 (Walker 2009, Harou and Walker 2010).

In Akwapim South district, pineapples are a high-value, nontraditional crop grown primarily for
export as whole fruits. As described in Conley and Udry (2010), the opening of European pineapple
markets to Akwapim farmers in the mid-1990s had a transformative effect on local agriculture. But, as
Fold and Gough (2008) document, unanticipated changes in the European market around 2004 caused
major disruptions for Ghanaian pineapple growers and fundamentally altered the terms of their contracts.
Verbal agreements were not honored, and in some cases firms which had begun the process of harvesting
pineapples from smallholder farms neglected to return to pick up the fruit, leaving the farmers with
unsellable produce and without payment. Both farmers and exporting firms lost their businesses as a
result of the demand shock, leading to a period of intense rationalization in the industry. Farmers
interviewed in 2009 expressed regret for accepting verbal contracts with the buying firms, and reported
that they would no longer sell without a written and legally binding agreement (Harou and Walker 2010).

(b) India
The Indian data come from a survey of 825 farmers covering five commodity sectors: cotton, gherkins,
marigold, papaya, and broiler chickens. The study area — nine administrative districts in the southern state
of Tamil Nadu — is heterogeneous in its agro-ecological conditions, physical features, and levels of socio-
economic development, spanning districts that are among the richest as well as the poorest in India.

The survey was conducted in two phases between 2007 and 2010 (Narayanan 2010b). The list of
contracting farmers for the year of the survey was obtained from one contracting firm in each of the
commodities studied. Based on this list, all the villages in the sample area were divided into contracting
villages or non-contracting villages. A similar exercise was carried out for the larger administrative units,
blocks and districts. Starting from the largest administrative unit for the study area, contracting districts
were sampled, within which contract and non-contract blocks were randomly sampled and then further

on, within sampled blocks, contract and non-contract villages were sampled. In the villages sampled, a
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census house listing identified four key types of farmers: those currently contracting; those who grew the
contract crop but for the open market or for other firms; those who had given up contracting; and those
who had never contracted. The sample respondents were randomly selected from each type.

Gherkins are a nontraditional export crop with no domestic markets. The crop is procured from
farmers and processed at small-scale plants by washing, rinsing, and preserving in brine, acetic acid, or
vinegar. Gherkins are then either bottled and labeled for international clients or shipped in barrels for
bottling. Cotton is a traditional cash crop in parts of the study area, with established local markets and
networks. Recent years have seen mills integrating along the garment chain and extending backward to
contract with farmers for good quality, long staple cotton for milling. Papaya was introduced in the region
in the 1990s for extracting papain, an enzyme whose industrial uses range from making meat tenderizer to
treating insect bites and other wounds. The variety is not ideal for table consumption, and the fruit is used
to make candied fruit or puree. Marigold contracting was initiated by firms for oleoresin extraction for
export, mainly as coloring agent for poultry feed. Marigold, however, has a thriving local market as a
flower used for a number of ceremonial occasions, religious and otherwise. The broiler chicken industry
is almost completely vertically integrated in the study region, a process that began in the mid-1990s. In
this case, day-old chicks are provided by the firm and bought back. The firm acts as an aggregator but
also has its own brand of chicken in various processed forms.

(c) Madagascar

The Malagasy data come from a study conducted in the second half of 2008 (Bellemare 2010a). The
data cover over seven processing firms contracting over more than ten crops across six regions. In each
region, 100 households were selected from the two communes with the highest density of contract
farming, as per the 2007 census of communes conducted by the World Bank (Moser 2008). Half of the
households in each region participated in contract farming, while the other half did not. The survey team
collected household-, plot-, and crop-level data for all 1200 households and collected additional contract-
level data for the 600 households who were participants in contract farming. Given the survey design

adopted in Madagascar, the data also include sampling weights so as to make the data as close as possible
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to a random sample. The sample households grew several different crops under contract, ranging from
basic grains such as oats, rice, maize, and barley to vegetables such as leeks, onions, and tomatoes, to
crops such as tobacco, and for both domestic and foreign markets.
(d) Mozambique

The Mozambican data come from the official agricultural household survey (TIA) produced by
the Mozambican Ministry of Agriculture with the assistance of Michigan State University (Bachke,
2010). The balanced panel for 2002 and 2005 consists of 3480 households. The sample is based on the
Agricultural and Livestock Census from 2000, using the standards of the National Statistics Institute. The
sampling design aimed at evaluating rural production and incomes representative of rural small- and
medium-holders at the provincial and national level (Bachke, 2010). The survey collected detailed
information on household characteristics, welfare indicators, landholdings, employment types, and
remittances as well as detailed information regarding farming practices, crops grown, harvested and sold,
and livestock, assets, and incomes. In addition, a community level survey for both years collected
information on marketing, prices, and infrastructure. The focus of Bachke (2010), on which this paper
draws, is on the impact of farmer groups on smallholder marketing behavior and welfare, although only a
limited share of agricultural marketing in Mozambique during this period was through CFAs. Because of
the perceived importance of farmer groups for connecting smallholders to CFAs, the insights of this study
contribute directly to the broader meta-narrative.

(e) Nicaragua

The Nicaraguan data were gathered between September 2007 and July 2008 in collaboration with the
Nitlapan Institute at the Universidad Centro Americana (Michelson et al. in press; Michelson 2010a, and
2010b). Two primary supermarket chains operate in Nicaragua: the ten-store domestic chain La Colonia,
and Walmart International, with 46 Nicaraguan outlets in 2009. Michelson et al. (in press) describe the
sector, the evolution of respective procurement structures and the growth in retail and sourcing in the

Nicaraguan supermarket sector since 2000.
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Researchers collected household and community-level data for 397 supplier and 452 non-supplier
households. The 397 surveyed supermarket supplier farmers comprise the small population of farmers
who supplied horticultural products to the two primary supermarket companies over some period between
2001 and 2008. For the comparison sample, 452 non-supplier households were re-surveyed from an
existing nationally representative panel that was restricted to 73 municipalities in which it was established
that supermarkets had purchased horticulture. The original 1996 panel was the result of collaboration
between the Nicaraguan Agricultural Ministry, the University of Wisconsin, and the Food and Agriculture
Organization that followed a nationally representative area-based sampling procedure.

Price data in Michelson et al. (in press) were collected from a subset of the Nicaraguan supermarket
supplier population. Three producer cooperatives with ongoing supply relationships with the two major
supermarkets provided data on prices received and quantities sold over time. Traditional market data was

accessed through Nicaragua's governmental statistical agency.

4. EMPIRICAL FINDINGS
Given the framework developed in section 2 and the data briefly described in section 3, we now discuss
the patterns that emerge from the evidence on the determinants, dynamics, and welfare effects of
smallholder participation in evolving CFAs in the developing world. We structure the discussion in this
section to correspond to the four stages of the framework outlined in section 2.
(a) Firm Choice of a Procurement Location

It should come as little surprise that geographic factors associated with biophysical crop production
capacity and the physical and institutional infrastructure of post-harvest delivery figure prominently in
patterns of farmer participation in CFAs. We emphasize this because geographic placement effects are
commonly overlooked in the burgeoning literature on smallholders and CFAs.

The geographic factors that influence firms’ placement decision necessarily vary by crop and agro-
ecology. For example, in India, gherkins need to be processed within hours of harvest, so most firms work

with suppliers within a 60 to 100-km radius of the plant. Gherkin firms also have informal eligibility
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criteria including farmer access to irrigation because the value of the produce depends heavily on
predictable growth, which depends on reliable water availability. Cotton contracting is possible only in
tracts with black soil, making only a small subset of the India study area a viable source for procurement
by mills. Similarly, marigold requires a cooler climate and is sourced only from the hilly parts of the
study area. Papaya is grown in tracts that are protected from the wind due to production risks associated
with tree breakage and fruit loss. Firms in southern India often go to more remote areas where market
segmentation reduces the risk of side-selling, as well as to peri-urban areas where transport and search
costs are lowest. Because these geographic factors are commonly correlated with farmer attributes such as
land holdings, educational attainment, and ethnicity, failure to control properly for the geographic
placement effects of firm contracting can severely bias estimates of firm selection on farmer-level
observables (Narayanan 2010Db).

In Nicaragua, Michelson et al. (in press) show that community access to water, NGO operations in the
municipality, and proximity to supermarket retail outlets are strong predictors both of initial inclusion into
the supply chain and of continued participation in the supply chain. In fact, community access to water
and geography strongly predict which of the smallholders entering the supermarket channel between 2001
and 2007 were still supplying supermarkets in 2008. As in India, smallholder-level selection on
observables seems less important than these community-level determinants in the Nicaraguan case.

In the export pineapple industry of Ghana, freshness is critical to product quality. As a result, the
major pineapple cultivation areas are located close to the international airport in Accra and the major
container ship seaport in Tema. Not surprisingly, the quality of road infrastructure has a major bearing on
the viability of pineapple farming. Farmers in the most remote village (both in terms of distance and
travel time to port) reported the most difficulties finding buyers for their crops and the greatest losses
resulting from damage of crops on the rough roads between the farms and port. The transport cost is often
passed on to farmers, either directly in the form of lower prices or indirectly by diminishing the
probability of a buyer coming to take their crop. Farmers also risk losses if en route to the market or port,

their crops spoil due to heat or damage. Ideally, harvested pineapples should be chilled immediately and
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shipped to port on refrigerated trucks. However, most smallholders, and the middlemen who buy their
produce, do not have access to refrigerated transportation. Thus farmers closer to roads and the port are
more likely to venture into pineapple farming than those further inland and in less-accessible areas.

The geography of NGO activity and farmer group emergence also matters, since they commonly help
with farmer technical training, initial provision of inputs to enter higher-value sub-sectors, and
recruitment of commercial buyers. Bachke (2010) finds that proximity to the national capital in
Mozambique significantly increases the probability of membership in a FO, which in turn sharply
increases modern input use, marketed surplus, and farmer incomes. Likewise, in Madagascar, members of
peasant organizations other than contract farming groups are more likely to participate in contract
farming, leading to higher farmer incomes, but group membership has no direct impact on income itself
(Bellemare 2010a). As in Nicaragua, NGOs seem to play a significant role in stimulating and subsidizing
the emergence and operation of farmer groups in Mozambique, especially in the most remote province.
This effect appears to exist independently of the superior market access of the areas where the NGOs
work (Bachke, 2010). In the Ghana study area, the farmer-based company Farmapine was set up with
NGO assistance in 1998 to build a refrigerated processing facility in the district capital, close to the farms,
to wash, package and ship pineapples by continuous cold chain. Farmapine was large enough to export
the fruits itself, bypassing the middlemen and achieving some stability for its members. However, the
company collapsed in 2007 and has not since been resurrected (Fold and Gough 2008).

In a wide array of circumstances, NGO-mediated subsidization of smallholder entry is likely to result
in increased expected profits to the firm as much as in expected welfare gains to participating suppliers.
To date, little attention has been paid by either researchers or policymakers to the distribution of gains
from NGO interventions among growers and buying firms. But casual observation across several of the
schemes we have studied suggest that when NGOs target channel-specific interventions, these often
increase the firm’s profits, while more general improvements to smallholders’ options outside of the CFA

through provision of irrigation or other productive assets more often tilt the benefits of NGO or farmer
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group assistance in favor of farmers because those interventions can be used not only within the CFA but
also in other livelihood activities.

An important implication of the geographic placement effects consistently observed in these studies is
that they tend to reinforce geographic poverty traps and regional inequality. While there are exceptions to
the rule (for example, NGOs that expressly seek out the poorest farmers in more remote areas and
effectively equip them to produce high quality surpluses of adequate volume), our evidence suggests that
firms commonly, but not always, opt not to buy from areas where infrastructure and agro-ecology
conspire to make agriculture less profitable. Rather, they most often buy from areas where roads are better
and access to water is easier, and which receive more attention from NGOs and donors. Insofar as
participation in CFAs seems to generate economically and statistically significant gains to participating
farmers on average (Swinnen 2007; Reardon et al. 2009; Bellemare 2010a; Michelson et al. in press;
Narayanan 2010b), this naturally fosters rising spatial inequality and can reinforce geographic
disadvantage within countries.

(b) Firm Contract Offer

Within selected geographic areas, firms choose the smallholders to whom they offer contracts. In survey
data one typically observes only whether a farmer does or does not participate in a value chain. The
country-specific work underlying this comparative paper includes the only two exceptions of which we
are aware. Bellemare (2010a) uses a field experiment to elicit the willingness of both participants and
nonparticipants to pay to participate in CFAs, a proxy for the farmer’s likelihood of contract acceptance.
Narayanan (2010b) elicits both participants’ and nonparticipants’ subjective perceptions of the returns
distributions to contracting and the next best alternative. Generally, however, it is statistically impossible
to distinguish between the firm’s decision to extend a contract offer (stage 2) and the farmer’s acceptance
of the offer (stage 3).

To the extent that one believes that farmers with more land, livestock, irrigation, education and social
connections enjoy superior options outside the CFA, and therefore have a higher reservation expected

welfare level than do less well-endowed farmers, the stage 3 farmer choice can be expected to generate an
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inverse relation between value chain participation and observables associated with remunerative
livelihood options outside the CFA, conditional on being offered a contract. This need not be the case,
however, if contract terms are endogenous to the characteristics of farmers in a given area.

Farmer participation is clearly nonrandom, and the strength of the selection effects can be strong. In
Madagascar, for example, the marginal effect of participation in CFAs for smallholders (i.e., the elasticity
of welfare with respect to an increase in the likelihood of participation in CFAS) nearly triples when
smallholder selection is taken into account (Bellemare 2010a).

Overall, evidence from these case studies suggests that landholdings and several other assets
commonly reflecting initial welfare status have no consistent, generalizable causal relationship with
supply chain participation, contrary to much of the popular discourse on the topic. In Madagascar and
Mozambique, landholdings have an unambiguously positive impact on participation at the margin. In
Ghana, India, and Nicaragua, however, farm size appears unimportant or even, in some crops in India,
negatively associated with farmer participation conditional on geographic placement effects. The
heterogeneity of the evidence across commodities and countries underscores the earlier point about
tradeoffs firms face in selecting farmers to whom to offer contracts. Contracting with larger, better-off
farmers may reduce firm transaction costs but may require offering somewhat better contract terms and
may increase the risk of supplier noncompliance. Various non-land measures of ex ante wealth likewise
have uneven and generally weak association with farmer participation in value chains. For example,
farmer literacy or educational attainment is positively associated with farmer group and market
participation in Mozambiqgue and Nicaragua, but not in Madagascar.

A few farmer characteristics do appear consistently associated with CFA participation, in particular
access to irrigation and membership in FOs. Both variables, however, are at least partly endogenous to
participation in CFAs. Michelson (2010a) offers clear evidence that supermarket channel participation
induces investment in irrigation by participating farmers. Moreover, evidence from a randomized
experiment conducted by Ashraf et al. (2009) supports the existence of a causal link between group

membership and value chain participation. This is similar to the pineapple industry in Ghana, where firms
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contract directly with cooperatives and larger farmers, and smallholders who do not sell through a
cooperative choose between selling to a middleman or the local spot market (Harou and Walker 2010).
Firms seek out cooperatives because the formal contracts written by cooperatives provide the buyer with
certainty over produce availability. In addition, cooperatives can guarantee a certain minimum quantity,
taking the responsibility to collect the produce from smallholders and reducing the transaction costs
associated with firms collecting small quantities from a large number of suppliers.

In several of our study sites, individual reputations and social connections play a major role in
smallholder participation. Among Ghanaian pineapple growers, smallholders commonly participate
through an outgrower arrangement with a larger neighbor. Given the difficulty of measuring relationship
characteristics reliably in survey data, the prospect of selection on unobservables looms large, making it
challenging to establish the casual effects of CFA participation on household-level indicators of welfare.

(c) Smallholder Contract Acceptance
It is difficult to disentangle firm and smallholder selection effects in observational data. Direct
observation, extensive discussion with farmers in these five countries, and regression analysis nonetheless
reinforce several key points.

Smallholders routinely use CFAs to resolve market failures. Agribusinesses commonly offer suppliers
reliable quality inputs (often on credit), technical extension advice, some degree of price guarantees, or a
combination of these, thereby resolving financial, input or insurance market failures through interlinked
contracts. In Ghana, buyers provide mid-season technical services and inputs. In Madagascar, processing
firms provide agricultural extension services as part of their monitoring activities (Bellemare, 2010b). In
Mozambique, members of FOs use more purchased inputs — seemingly due to lower unit prices — and
enjoy higher value of production (Bachke, 2010). And in India and Nicaragua, contract pricing provides a
de facto (albeit incomplete) hedge against price volatility (Michelson et al. in press, Narayanan 2010b).

Regardless of the specific mechanism through which CFAs resolve market failures, the individual
case studies consistently find positive average returns to value chain participation, so participating

farmers appear to accurately perceive and act on attractive contract offers. Of course, this is not surprising
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given basic revealed preference arguments. Farmers would presumably, on average, only accept contract
offers that they expect to benefit them. Moreover, firms do not know smallholders’ reservation welfare
levels and will thus routinely offer contracts that deliver welfare gains in excess of these levels.
Moreover, because firms face search costs they have an incentive to share the gains from contracting even
if they have a reasonably accurate sense of the farmer’s reservation expected welfare level.

Membership in a cooperative or some other FO seems to matter, in part because it lowers transaction
costs and helps attract contract offers from firms, but also because the contract terms available through
FOs are commonly better than those available to individual growers acting on their own. Membership
clearly has strong positive effects on welfare among participant farming households in Mozambique,
through more marketed surplus and higher value of production, mostly driven by better access to
production inputs (Bachke, 2010). Despite having to pay a cooperative membership fee in Ghana, most
Ghanaian pineapple farmers join because these groups have greater bargaining power, the ability to
demand written contracts and the financial might to take legal action in response to breach of contract.
Cooperatives are also a vehicle for accessing resources and skills training. In Ghana, 27 percent of
cooperative members mentioned the increased likelihood of receiving help from the government or from
an NGO as their main reason for joining a cooperative. This raises the question of whether the groups
have sufficient raison d’étre to continue functioning if and when external support for them is
discontinued (Harou and Walker, 2010).

When smallholders perceive that joining a CFA does not resolve (or even aggravates) pre-existing
market failures, or if it introduces new risks, they commonly decline to participate. In southern India,
farmers with access to CFAs for cotton and gherkins believe that contracting raises net profit per acre.
Non-contracting farmers, however, associate contracting with higher variance in returns, relative to both
not contracting and to the perceptions of contracting farmers. In other cases, farmers decline contract
offers that they perceive offer favorable monetary returns, commonly due to concerns about other risks,

such as to health due to exposure to chemical inputs required under the contract, or to land, if the crop is
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seen as mining soil nutrients or the farmers perceives some risk of land foreclosure in the event of
involuntary breach of contract (Narayanan 2010D).

Initially, smallholders may not fully understand the implications of CFA participation. Some
smallholders appear to follow the past experience of others, entering in response to the observed past
profits of other farmers, sometimes based on high past prices that disappear as many suppliers rush into
the CFA. This is certainly true in the case of pineapple in Ghana (Trienekens and Willems 2007; Stephens
2008); it appears equally true in Nicaragua among supermarket horticulture suppliers and in southern
India. Entry often appears to have been impulsive, focusing on the upside opportunities and insufficiently
on the downside risks. This partially reflects a fallacy of composition problem; given finite firm demand,
smallholders and NGOs see profitable outcomes from participation and expect similar profits for
themselves. But in places where initial investments take some time to bear fruit,"® by the time new
capacity comes online, market saturation may undermine the contract terms farmers face or increase the
risk of contract breach by buyers, many of whom may themselves be late entrants with more precarious
arrangements with retail clients, struggling to access the storage or transport capacity needed to evacuate
produce in a timely fashion.

The pineapple experience in Ghana is instructive. Figure 1 shows the history of pineapple production
in Ghana, where market participation accelerated in response to the profits enjoyed by early entrants in
the 1990s (Conley and Udry 2010). This was followed by a supply crash in 2004-5. Fold and Gough
(2008) attribute this to a shift in European consumer preferences, favoring a different variety of pineapple
over that supplied by Ghana. However, discussions with local growers and the trade data presented in
Figure 1 suggest the crash may have been caused more by market saturation. Whether the crash was
caused by shifting preferences or by market saturation, smallholder growers had relied on informal, oral
contracts that were readily breached by buyers when the market collapsed. The collapse drove many
pineapple growers from the value chain, especially the most recent entrants (Harou and Walker, 2010).
Ironically, government and NGOs began promoting and subsidizing cooperatives in response to the

apparent profitability of smallholder pineapple cultivation, helping to spark the market saturation
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problem, a patent case of the fallacy of composition just described. Thus, well-meaning external efforts to
help smallholders who had initially been bypassed by agro-exporters may have inadvertently induced
catastrophic losses for the same late entrants to the market. This cautionary tale risks repetition in many
other places given rampant enthusiasm for engaging smallholders in CFAs.
(d) Deciding Whether to Honor the Contract and Whether to Exit Contract Farming

Given agricultural price and yield volatility, it should come as no surprise that both smallholders and
firms commonly fail to fulfill the terms of agreed contracts. Even in the absence of outright malfeasance,
adverse exogenous shocks can render one or both parties unable to complete the exchange as agreed. The
presence of shocks affecting both contracting parties is precisely what gives rise to two-sided moral
hazard and adverse selection problems. Neither smallholders nor firms can tell whether a contracting
counterparty simply reneged on the contract ex post, was rendered unable to fulfill the contract due to
unforeseen circumstances, or was never really capable of meeting its contractual obligations. In most of
our case studies, smallholders routinely claim that they bear the bulk of the downside risks, such as risk of
non-payment due to the product not meeting agreed standards or loss of crops during shipping. Firms also
routinely complain that farmers side-sell and fail to deliver product as agreed, however.

Written contracts can perhaps mitigate some of these problems by serving as a focal point to enforce
compliance or by providing an avenue to legal recourse in the event of non-compliance. But as Narayanan
(2010b) argues, smallholders typically have little capacity to prosecute firm breach of contract and firms
typically are unwilling to jeopardize the relationships on which successful contracting commonly depends
and, in any case, stand to recover less from most reneging growers than it would cost to prosecute them.
As a result, contract noncompliance by both farmers and firms runs rampant in CFAs, and that is likely an
equilibrium (Platteau 2000, Fafchamps 2004). To date, there remains insufficient evidence as to what
effect (if any) the use of formal written contracts has on either performance or ex post enforcement.
Perhaps for that reason, Narayanan (2010a) reports that 46 percent of the smallholders contracting with

any of five agribusinesses in India had oral agreements only.



34

From our observations across the case study countries, the problem of holdup by firms appears to
increase in the number of smallholders with whom the firm contracts. As firms face a larger pool of
prospective suppliers, especially when the contract product is perishable, firms appear more likely to
speciously reject commodities as not meeting agreed quality standards, or simply not show up to purchase
contracted commodities. In Ghana, firms and their middlemen commonly come to harvest the crop. If
they do not show to harvest, collect and pay for the crop, the smallholder’s only outside option is sale on
the local market at a much lower price, roughly half, or outright loss due to spoilage caused by waiting on
the contracting firm. Similar problems were observed in India and Nicaragua in horticultural products.

Given uneven contract performance histories, it is not surprising that participation in CFAs exhibits
considerable turnover. Firms frequently drop smallholders, and smallholders frequently opt out of CFAs.
In Ghana, 56 percent of surveyed farmers who ever joined the pineapple agro-export value chain had
exited by 2009. Around half of these cited lack of buyers or problems with exporters as the main reason
for exit (Harou and Walker, 2010).

In southern India, all the crop value chains studied exhibited considerable smallholder movement in
and out of the CFA. Among currently contracting farmers, 73 percent of marigold farmers had at least one
year when they did not contract after they had entered the value chain. The corresponding figure was 64
percent for gherkins, and 93 percent for cotton.*

Michelson (2010a) finds that 38 percent of all Nicaraguan farmers who supplied horticulture to
supermarkets since 2001 had exited the channel by 2008. The income effects of participation in the
supply chain were nonetheless retained by those who exited, suggesting that participation in the supply
chain represents a transition to a new equilibrium for smallholders, seemingly based on induced
investments in irrigation, productive technologies, and new market relationships that allow them to sell
year round and meet the transaction and quality requirements of the supply chain. Once these investments
are made, smallholders no longer need the CFA to insure against price risk, nor do they wish to abide by

the other constraining prescriptions of the contract.
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In Mozambique, the rate of exit from farmers’ organizations was also high (64 percent between 2002
and 2005) despite the estimated positive effects on welfare for smallholders who belong to those
organizations. The most likely explanation for exit is that the NGO that supported the organizations
reduced its support or stopped its operation in the area, indicating how dependent these organizations are
on ongoing support to create the benefits that make farmers stay members (Bachke, 2010).

At the same time as farmers routinely drop out of CFAs, firm dropout has been quite significant in
India, where maintaining contractual relationships has been a struggle in the face of difficult contract
enforcement, risky export markets due to receding demand and intense foreign competition, and domestic
competition from other firms. The cotton contracting firm stopped contracting in the season following the
survey. The marigold contracting firm studied is one of three marigold firms that continue to contract, the
other two having stopped contracting when they failed to secure export orders. The volumes that gherkin
firms procure ebbs and flows, so that inter-year variation is high, especially in contracted acreage as
adjustment occurs mainly at the intensive margin rather than at the extensive margin, by the firm
shedding farmers from its supplier listing. The number of regions firms procure from expands or shrinks,
as does the pool of suppliers, depending on market conditions. Thus placement and selection effects vary
intertemporally, further complicating careful inference with respect to the causal determinants of CFA
participation and its welfare effects.

Overall, the picture we see across these commaodities and countries is one of considerable contracting
risk faced by both parties and a high rate of participant turnover from one year to the next. To date, we
know little about the medium- or long-term sustainability of participation in CFAs by smallholders,
although the topic clearly demands attention; this criticism can be addressed to a number of topics in

development (McKenzie, 2010).

5. CONCLUSION
The rapid transformation of agricultural value chains and spread of CFAs with the rapid rise of

supermarkets, fast-food chains, and other retailers with downstream market power, along with a more
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prominent role for global agro-exporters, is one of the more important and fascinating agricultural
development phenomena of the past few decades. The relatively high upfront investment required to
participate in modern markets is a challenge to participation of smallholders, however (Reardon et al.
2003, 2009; Reardon and Timmer 2007; Swinnen 2007). In the same way that much of the early Green
Revolution literature (Feder and O’Mara 1981) focused on limited small farmer uptake of improved
seeds, fertilizer and other components of “modern” production systems, a large share of the emerging
literature on modern value chains has been concerned with smallholder participation in CFAs™ and with
whether these same value chains might be leaving many poorer farmers behind.

This is perhaps unsurprising given that, historically, market sales of food have been heavily
concentrated in the hands of a small number of producers, even in regions and countries with broad-based
market participation. Although most of the evidence comes from staple grain markets, a relatively small
group (i.e., less than 10 percent) of relatively well-capitalized farmers located in more favorable agro-
ecological zones accounts for a significant majority of market sales throughout the world (Barrett 2008).
This suggests that gains from agrifood value chain transformation accruing to net sellers in the form of
higher profits will likely concentrate in the hands of a relatively modest share of the farm population in
the developing world, although there is presently scant hard evidence on this important point.

Most empirical studies of the welfare effects of CFA transformation and participation have struggled
to establish causality, i.e., to ensure that the estimated impacts on welfare can truly be ascribed to CFAs
rather than to unobserved factors. To be sure, most such studies suggest that participating farm
households enjoy higher levels of welfare. Few studies, however, have credible controls for the
nonrandom pattern of geographic placement of firm contracting and of firm selection of individual
suppliers into specific commodity value chains, raising serious questions as to whether the observed
associations between farmer income and participation, for example, reflect the welfare effects actually
caused by the value chain transformation or merely placement and selection effects.

The good news is that some progress is being made in this area as researchers have begun exploiting

panel data designs, credible instrumental variables for participation in CFAs, and randomization of
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interventions to properly control for exogenous drivers of both welfare changes and CFA participation
(Ashraf et al. 2009; Bellemare 2010a; Michelson et al. in press, Narayanan 2010a).

Yet much more remains to be explored. In particular, we know little about the effects of participation
on potentially more durable and transformative gains associated with improved nutritional status and
educational attainment by smallholders’ children and smallholder households’ accumulation of productive
assets. Likewise, more needs to be done to determine whether the emergence of modern value chains
shifts power within the household, for example whether men take over crops traditionally cultivated by
women once they become profitable, or grab wives’ land as it becomes more valuable for cash cropping,
although Raynolds (2002) shows that in the Dominican Republic, CFAs for tomatoes increase the demand
for women’s paid labor.

This paper has synthesized the findings from five countries — Ghana, India, Madagascar,
Mozambique and Nicaragua — to inform a conceptual framework of the determinants and dynamics of
smallholder participation in CFAs and to begin to tease out a meta-narrative describing and explaining
patterns of participation and effects that are too often elusive in a literature heavily dependent on small-
scale, one-off case study evidence. We hope that this exercise helps spur further integrative modeling and
analysis of the distributional implications of accelerating structural transformation in the agricultural

marketing channels of the low-income world.
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Table 1: Details on data from comparative case studies

# Hhs Data type(s) Estimation Source
Country Commaodity(ies) Contract type Firm(s) surveyed  and years method(s) Study(ies)
Ghana Pineapple Mostly verbal, Agro-exporters and 300 Panel Instrumental Harou and
some written local processing 1997-2009 variables and Walker
firms plus focus group qualitative (2010),
discussions in Walker
2009-10 (2009)
India Cotton, gherkins, Some verbal, some A spinning mill, an 825 Cross —sections Instrumental Narayanan
marigold, papaya, and written exporter, processors  plus 42 firms 2007-2010 variables, quasi- (20104, b)
broiler chickens. and an aggregator- plus firm records  panel using recall
intermediary. and intensive firm  and qualitative
level interviews
Madagascar  Various Almost all verbal Agro-exporters 1200 Cross-section Instrumental Bellemare
2008 variables (2010a)
Mozambique Various Mostly verbal, Unknown 3480 Cross-sectionand  Matching Bachke
some written panel, 2002 -2005  estimators, (2010)
difference-in-
differences
Nicaragua Horticulture Signed contracts Supermarkets: 397 supplier Cross-section with  Instrumental Michelson
(tomatoes, peppers, with NGOs; verbal ~ Walmart Central 452 non- recall on assets variables and quasi- (2010a,b),
lettuce, cucumbers, agreements with America and La supplier 2008 panel using recall Michelson et
cabbage, etc.) individual farmer Colonia households al. (in press)

suppliers




Figure 1: Pineapple Market Participation in Ghana, 1980-2009
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Notes

! See Reardon and Timmer (2007), Swinnen (2007), and Reardon et al. (2009) for recent overviews of the
literature on agricultural value chains in developing countries.

% The term smallholder has no universally accepted definition. Here we loosely use the term to refer to
farmers who operate a modest amount — typically less than two hectares — of cultivable land, relying
heavily on family labor, and who have limited access to other productive resources.

* Indeed, there are strong unexploited parallels between the technology adoption and market participation
literatures, each of which strives to explain the limited uptake of seemingly profitable “technologies”. In
the case of market participation, the seemingly profitable technology is a new marketing channel or a
contract with a buyer. See Barrett (2008) for more on the parallels.

* Narayanan (2010b) offers a more formal and specific development of several aspects of this framework.
> Laffont and Tirole (1993) and Bajari and Tadelis (2001) are classic theoretical works on procurement.

® Aghion and Holden (2011) offer a more recent reference to the vast literature on incomplete contracts.

" Economic profit — total revenue minus total cost — is different from accounting profit in the sense that
accounting profit excludes the opportunity cost of owner-supplied resources such as household labor.
Because agricultural production in developing countries relies heavily on owner-supplied resources, it
makes more sense to discuss economic profit rather than discuss accounting profit in this context.

8 We talk of utility instead of farm profits because in the typical principal-agent model, the participation
constraint of the agent (here, the smallholder) is usually defined in utility terms (Bolton and Dewatripont,
2005), consistent with the standard agricultural household model (Singh et al., 1986).

% Note that a higher subjective perception of expected welfare does not necessarily mean that one expects
a higher level of income. Because smallholders are typically risk averse, for example, a contract that
would guarantee a fixed (or considerably less volatile) price equal to the expected price on the local
market at the time smallholders deliver to the firm would be deemed superior to a contract in which the

firm purchases the commodity from smallholders at a price equal to that on the local market.



" Anecdotal evidence suggests that smallholders often trust private (i.e., firm-provided) extension
services more than they trust public (i.e., state-provided) extension services (Umali-Deininger 1997) and
that private extension services are effective in increasing yields of contracted crops (Bellemare, 2010b).

' In technical economic terms, we define the household’s welfare as its indirect utility.

12 Although the issue of how the firm discriminates among potential smallholder suppliers and ultimately
chooses its actual suppliers is conceptually no different from that of smallholder selection into CFAs, in
practice it is often the case that the researcher has more information about smallholders than the firm
does, and so it is easier to control for firm discrimination than it is to control for smallholder selection.
See Bellemare (2010a) for a more complete discussion.

3 For example, in Ghana, the pineapple production cycle lasts 15 months. In India, papaya takes at least
eight months to become established and yield first fruit.

“In India, however, breaks in contracting do not reflect dropping out completely, since respondents were
current participants in a CFA.

15 See the 2009 special issues of World Development and Agricultural Economics as well as Swinnen

(2007).
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