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Abstract 

In recent years, quality standards have become crucial for developing countries’ agricultural 

production systems in gaining access to high-value markets abroad or at home. High-value 

supply chains offer opportunities for high profits, but in order to comply with the required 

standards, suppliers in developing countries often need extensive support from agrifood 

companies. We use a theoretical model to investigate under which conditions such synergies 

between suppliers and agrifood companies are sustainable, and how created rents are distributed, 

in a context of factor market imperfections and weak contract enforcement. We also derive the 

implications of development. 
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1. Introduction 

Recent technological developments and globalization are transforming the industrial 

organization and international location of production. One of the most important mechanisms 

underlying the globalization process lies in the transfer of advanced production capabilities to 

low-wage economies. These capabilities comprise both an increase in productivity and in 

product quality (Goldberg and Pavcnik, 2007; Eswaran and Kotwal, 2007). Sutton (2001) argues 

that the quality aspect is by far the more important element: poor productivity can be offset by 

low wage rates, but until firms attain some threshold level of quality, they cannot achieve any 

sales in global markets, however low the local wage level.  

Also in world food markets, global supply chains are playing an increasingly important 

role. The rise in food quality and safety standards is having a tremendous impact on these 

modern supply chains. On the one hand, these standards offer clear guidelines for exports of 

agricultural products from developing countries to developed countries, and facilitate trade in 

that way. On the other hand, local producers are confronted with new demands, and must comply 

with these high standards in order to gain access to the new markets. In doing so, they are 

confronted with imperfect factor markets. In particular imperfections in credit and technology 

markets are typically large, which implies major constraints for investments required for quality 

upgrading, especially for local firms and households who cannot source from international 

capital markets. Moreover, the enforcement of contracts for quality production is difficult in 

developing and transition countries which are often characterized by poorly functioning 

enforcement institutions. This can add significantly to the cost of credit provision and may 

prevent actual contracting to take place.
1
 

                                                 
1
   There is an extensive literature on the role of formal and informal enforcement institutions in development, e.g. 

North (1990), Platteau (2000), Greif (2006), Fafchamps (2004), Dhillon and Rigolini (2006), etc. 
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As a result, there is a vigorous debate in the literature on the income distributional effects 

of these modern supply chains in developing countries. One concern is that inequality and 

poverty may be reinforced if high quality standards and transaction costs exclude the weakest 

from participating in modern supply chains. Another concern is that large, often multinational 

companies are extracting all the surplus from the gains through their bargaining power within the 

chains (Reardon and Berdegué, 2002; Warning and Key, 2002). In contrast, a number of studies 

indicate positive effects on development (Maertens and Swinnen, 2009; Wang et al., 2007). 

However, all these studies are empirical, without a clear theoretical framework.  

The objective of this paper is to formally analyze the efficiency and equity effects of the 

introduction of high quality production in the presence of weak contract enforcement institutions 

and imperfect factor markets; and how increased competition and the process of development 

change these effects.  

Our model is based on the theoretical framework offered by Kranton and Swamy (2008), 

who model efficiency in contract production. We complement their model by explicitly 

investigating the implications for rent distribution of modern supply chains. We also extend the 

model to account for ex ante as well as ex post competition,
2
 and we allow for reputation costs as 

an additional determinant for contract compliance. This framework allows us to disentangle the 

different effects of increased competition at the demand side, as well as of development, which is 

modeled as an exogenous improvement in factor markets and contract enforcement institutions. 

Another model which is close to ours is described in Marcoul and Veyssiere (2008), who model 

interlinked agreements between modern supermarkets and their suppliers and analyze how these 

supply agreements affect access to credit for different types of growers. 

                                                 
2
 Ex ante competition is construed as competition between buyers at the time of negotiating the agreement, while ex 

post competition refers to competition between buyers at the time of contract execution, i.e. trading. 
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Our model starts from the assumption that vertical coordination can emerge as a 

spontaneous response to on the one hand the demand for high quality products and on the other 

hand suppliers’ credit constraints.  This is consistent with empirical observations that the 

introduction of higher quality requirements in developing and transition countries has coincided 

with the growth of contracting and technology transfer (de Mello, 1997; Horstmann & 

Markusen, 1996; Swinnen, 2007). Empirical studies show that in global supply chains local 

suppliers (both firms and households) in developing and transition countries are engaging in 

complex contracting with companies selling into high income markets - either domestically or 

internationally. These contracts not only specify conditions for delivery and production processes 

but also include the provision of inputs, credit, technology, management advice etc. (Minten et 

al., 2009; World Bank, 2005). The latter are particularly important for local suppliers who face 

important local factor market imperfections.  

First, we show that the extent of inefficient separation (defined as the absence of socially 

efficient contracting) is increasing in the enforcement costs and in the value of specific inputs 

required for high value production.  

Second, we show that local suppliers in developing countries can benefit importantly 

from integration in global supply chains. The distribution of the gains from contracting depend 

on the overall rent that can be created by the contract and on the enforcement costs. Transfers 

from one agent to the other play a crucial role. If third party enforcement (formal or informal) is 

very costly, processors may prefer to make the contract self-enforcing by means of an additional 

money transfer to the supplier, which we call an “efficiency premium”. The size of the efficiency 

premium depends on the enforcement costs and on the rents created by the contract. Because of 
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this efficiency premium, weak contract enforcement may under some conditions increase the 

supplier’s income. 

Third, we find that "development", modeled as an exogenous improvement of factor 

markets and enforcement institutions, may have some non-intuitive effects on both equity and 

efficiency, and may hurt some of the contracting parties under some conditions.  

Our analysis is related to other research fields, in particular to research on FDI spillovers 

which suggests that foreign companies are more likely to engage in vertical integration and 

vertical coordination (Aghion et al., 2006; Dries and Swinnen, 2004), and on the distribution of 

rents within companies, domestically (Blanchflower et al., 1996) and internationally (Borjas and 

Ramey, 1995; Budd et al., 2005). The analysis also relates to a large body of research on 

interlinking markets (Bardhan, 1989; Bell, 1988) on enforcement in contracts and credit markets 

(Genicot and Ray, 2006; Gow and Swinnen, 2001; Mookherjee and Ray, 2002), and to the 

growing literature on the role of standards and high value chains in trade and development (e.g. 

Jaffee and Henson, 2005).  

The paper is organized as follows. The next section sets up the basic model. Section 3 

explores the option of third-party enforcement of contracts, and Section 4 and 5 assess the impact 

of respectively competition and development on efficiency and equity within the contract. 

Finally, Section 6 concludes. 

 

2. The model 

Kranton and Swamy (2008) model transactions between exporters and local producers in 

Colonial India. In these transactions, exporters provide capital, while producers provide labor. 

However, as contract enforcement institutions are assumed to be weak, contracts need to be 
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made self-enforcing. Kranton and Swamy derive the conditions under which such contracts are 

feasible. 

We apply this model to the more general case where a local household or company in a 

developing  country – which we refer to as “the supplier” – can sell products to a trader or a 

retailing or processing company – which we refer to as “the buyer”. This buyer can sell the 

product (possibly after processing) to consumers – either domestically or internationally – at a 

unit price ph. 

To produce a high-value product, the supplier needs to invest an amount of labour l. We 

assume the supplier’s opportunity cost of labour is l . For instance, if his best alternative is to 

produce a low-value product for the local market, l = pl, i.e. the low value product unit price. 

The production of high-value commodities requires an extra capital investment k to buy 

specific inputs (e.g. fertilizers, credit, seeds, technology). We assume that the supplier does not 

have access to capital by himself because of credit market imperfections. This is a realistic 

assumption as in many developing countries local producers and households face important 

factor market constraints (e.g. Dercon and Christiaensen 2007). These constraints effectively 

prevent the supplier from producing high-quality raw material and hurt both suppliers and 

buyers: they prevent suppliers from producing for the market and constrain access to raw 

materials for the processing firm.  

If the buyer has access to the required capital, he can offer a contract to the supplier, 

which includes the provision of inputs on credit and the conditions (time, amount and price) for 

purchasing the farmer’s product. This, again, is a realistic case since the buyer may have better 

collateral or more cash flow or face lower transport or transaction costs in accessing the inputs. 
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We refer to the buyer’s opportunity cost of capital as k , with k depending both on the capital 

intensity of the crop, and on the buyer’s potential return to alternative investments.  

 Like Kranton and Swamy (2008), we assume an indivisible production function and a 

fixed proportions production technology. The net value that is created when the farmer and the 

buyer decide to collaborate, amounts to θ = ph – l – k . We assume that the contract terms are 

determined as in a simple principle-agent model, in which the supplier receives his outside 

option, and the buyer extracts the entire surplus. Under perfect enforcement of contracts, the 

respective incomes of the farmer and the buyer are then given by Ypf  = l  and  Πpf = ph – l .
3
 

However, when contracts are legally unenforceable – as is the case in many developing and 

transition countries - opportunistic behavior may lead to hold-ups if one of the agents has an 

attractive alternative to contract compliance (cfr. Williamson, 1981). 
4
 First, the farmer can 

divert the received inputs to other uses, such as selling them or applying them to other 

production activities (e.g. subsistence crops). As an extension to the Kranton & Swamy (2008) 

model, we assume that if the farmer violates a contract, he suffers a reputation cost φ
f
.
5
 This way, 

he can always at least earn an income l + k – φ
f
.
6
  

                                                 
3
 Nash (1953) proposes that the sharing rule be ½ if risk is ignored, and if information is assumed to be perfect, as in 

our model, which is supported by Sutton (1986); Dow (1993); Diamond (1982). However, others suggest to use a 

different sharing rule since especially in the case of large firms dealing with smaller suppliers, take-or-leave offers 

are much more common than a formal bargaining process (e.g. Svejnar 1986).  We follow Kranton and Swamy 

(2008) in allocating all the surplus to the buyer, which transforms the model into a principal agent model. Note that 

this sharing rule should not be interpreted as the actual “bargaining power” of the respective agents, as the latter is 

determined not only by the sharing rule, but also by the outside options of each agent (Inderst and Wey 2006). 
4
 Note that what we call “contracts” here, are in practice often informal oral agreements. 

5
 This can be interpreted in a broad sense not only as a pure loss in terms of reputation, but also as a social capital 

cost or a moral loss, or the loss of future trade opportunities (cfr. Klein 1992; Moore 1992; McLeod 2006), 

Alternatively, this could be modelled as a repeated game, but to follow Kranton and Swamy (2008), we have chosen 

for this approach. A high discount factor in a repeated game would be equivalent to a high reputation cost φ
f
 in our 

model.  
6
 Note that we adopt Kranton and Swamy (2008)’s assumption that the supplier’s opportunity cost of the received 

capital is equal to the buyer’s opportunity cost of capital.  
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An alternative way to hold up the buyer is when the farmer applies the inputs to the 

crops, as agreed in the contract, but then sells the high value output to an alternative buyer. Such 

“sideselling” can be profitable as the alternative buyer does not need to account for the cost of 

the provided inputs. However, the competing buyer may not value the product as much as the 

contract buyer who outlined the production process from the start according to his specific needs. 

To account for this, we define ps as the “spot market price”, i.e. the price offered by competing 

buyers.
7
 By sideselling, the farmer’s payoff is ps – φ

f
. The different payoffs under each 

contingency are shown in Figure 1. 

For the supplier to voluntarily comply with the contract, his income from the contract Y 

must cover his disagreement payoff (i.e. Y ≥ l ), and be at least as much as his outside options, 

obtained from breaching the contract, i.e. his incentive compatibility constraints must be 

satisfied: Y ≥ l + k – φ
f
  and Y ≥ ps – φ

f
.
8
  The resulting contract (Y, П) will then be defined by  

Y = max ( l , l + k – φ
f
  , ps – φ

f
)       (1) 

and П = ph – Y.         (2) 

This contract is feasible only if it also satisfies the buyer’s participation constraint П ≥ 

k , which imposes a lower bound on ph.  If ph is sufficiently high, it is possible to adjust the 

contract terms such that the respective buyer’s participation constraints as well as the supplier’s 

incentive compatibility constraints are simultaneously satisfied. In the adjusted contract, the 

buyer pays the supplier a premium on top of the perfect enforcement outcome to prevent 

violation of the contract after the inputs are delivered. This is equivalent to the concept of 

                                                 
7
 ps reflects the degree of buyer-specificity of the production standards (the higher the specificity of the product or 

the quality standards, or the higher the transaction costs of switching, the lower ps is). If the product is homogenous, 

ph=ps. If high-quality products are valued only as much as low-quality products, ps = pl. In some cases, ps is even 

lower than pl, e.g. if there is no local market (yet) for the high-quality product. An example is the case of broccoli 

and cauliflower in Guatemala, as discussed by Glover and Kusterer (1990). 
8
 We assume the buyer can commit to a pre-agreed price, in other words, we do not allow for ex post renegotiation 

of the contract price. 
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“efficiency wages” (Salop 1979), whereas the employer pays a higher wage to his employees to 

minimize their incentive to quit and seek a job elsewhere, after having trained them. We 

therefore refer to the difference between the producer’s payoff under (costless) perfect 

enforcement (Ypf) and under costly enforcement (Y) as an “efficiency premium” ε, defined as  

ε = max (0, k  – φ
f
, ps – l  – φ

f
).     (3) 

Making the contract “self-enforcing” by paying an efficiency premium is a rational 

strategy for the buyer, as it can earn him a better payoff than his outcome when being held up, or 

upon contract breakdown.
9
 It follows from (3) that ∂ε/∂ k ≥ 0, ∂ε/∂φ

f
 ≤ 0, and ∂ε/∂ps ≥ 0: the 

higher the famer’s opportunity cost of using the specific inputs for other purposes, or the higher 

the price is that opportunistic buyers offer for the supplier’s produce, the higher this efficiency 

premium must be. A higher reputation cost from breaching the contract reduces the required 

efficiency premium. 

Hence, as long as the contract is enforced, the supplier’s income will be increasing in his 

ex ante as well as his ex post outside options.  

However, contracts will only be feasible for a specified range of parameter values. The 

conditions for contract feasibility are summarized in the following restriction on ph: 

ph ≥ ph
min

 = max ( l + k  ,  l + 2 k – φ
f
 ,  ps + k – φ

f
)     (4) 

This condition captures several reasons for potential contract failure.  If ph < l + k , the net 

surplus of the transaction will be negative, and there is no incentive for contract formation. We 

refer to this situation as “efficient separation”.  If ph > l + k but smaller than l + 2 k – φ
f
, or than 

                                                 
9
 This result corresponds to the findings of Bardhan and Udry (1999:218). They mention that, in the context of 

mercantile contracts, if there is no possibility to monitor, simple efficiency wage considerations suggest that in order 

to keep a long distance trading agent honest, the agent has to be paid by the merchant a wage higher than the agent’s 

reservation income. However, in more “collectivist” forms of enforcement (in which e.g. the whole community is 

jointly liable if one of its members cheats), this wage need not be as high, as the penalty for cheating is higher or 

else peer monitoring makes cheating more difficult. 



10 

 

ps + k – φ
f
, there is no price the buyer can offer to the supplier in order to make him comply with 

the contract. In other words, the premium that the buyer has to pay the supplier not to breach the 

contract is larger than the buyer’s gross revenues: he cannot afford this.  Under these conditions, 

the contract will not be realized, even if it would be socially efficient to do so. This is referred to 

as “inefficient separation”. Hence, contracting is more likely to break down if the value in the 

chain (θ) is low (ph relative to the opportunity cost of capital k  and labour l ), if there are more 

alternative sales outlets for high value products (i.e. ps is high), and if farm reputation costs φ
f
 are 

low. Under these conditions, suppliers will still be able to earn their opportunity cost of labor.  

Figure 2 illustrates these various separation effects.  For illustrative purposes we use 

specific numerical values for some of the parameters: φ
f 
= 0, and ps = l .

10
 The figure shows 

how the gains in suppliers’ income (ΔY = Y – l ) and in buyers’ income (ΔП = П – k ) change 

with the value of the commodity ph. The line S represents the surplus that can be created, and the 

kink in the S function reflects the contract breakdown effect. In the illustrated case with the 

specific numerical values, contracting and surplus creation will only occur if ph ≥ 2 k (which, in 

terms of condition (4), is equivalent to ph ≥ l + 2 k – φ
f
). Efficient separation occurs for ph < k , 

and contracts are not possible due to inefficient separation when k  ≤ θ < 2 k .  If θ > 2 k , 

contracting is feasible and surplus is created. The buyer has to pay the supplier an efficiency 

premium in order to prevent the latter from breaching the contract. The size of the efficiency 

premium depends on the supplier’s ex post outside options, i.e. his payoff from diverting the 

received inputs or from side-selling, as follows from condition (3). The resulting surplus 

distribution is ΔY =  ε, and ΔЛ = ph – ε. 

 

                                                 
10

 Note that these parameter assumptions do not affect our main conclusions. 
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Until now, we have assumed that the buyer can commit to the agreed price.
11

 This is equivalent 

to stating that when renegotiating, he suffers a reputation loss of φ
p
 which is high enough to 

discourage him from opportunistic behavior.  

As an extension to the model, we can relax this condition on φ
p
. This allows the buyer to 

renegotiate the price upon receipt of the goods, by offering the supplier his best alternative at that 

moment, i.e. ps. The buyer’s payoff is then ph – ps – φ
p
. He will renegotiate if  

φ
p

,< φ
p

min = k + l – φ
f 
– ps,        (5) 

which implies that the option of input diversion strongly dominates the option of sideselling. If 

φ
p
 is so small that the supplier expects the buyer to renegotiate, contracts will not be feasible as 

the supplier is always better off by diverting the inputs than by applying them according to the 

contract. Note that if alternative high-value product buyers are scarce (ps low), this constraint on 

φ
p
 will be more stringent. 

 

3. Endogenous third party enforcement 

Another way to enforce contracts is by investing in supervision, or by engaging third party 

enforcement, if it is not prohibitively costly. Less inefficient separation will then occur, but the 

total contract surplus will be reduced. Assume that M is the cost of guaranteed enforcement 

through supervision or third party enforcement, and that M is paid ex ante.
12

 M could be the cost 

of hiring lawyers or payment to the local mafia for enforcing the contract, or wages of local staff 

to monitor contract compliance. Minten et al. (2009) document investments in extensive 

supervision and monitoring systems in African horticultural exports where quality characteristics 

are unobservable. But also in the case quality characteristics are observable, monitoring can be 

                                                 
11

 Note that Swamy and Kranton (2008) assume that the exporter can commit to the agreed price, but the agent 

cannot.  
12

 As our simple model assumes perfect information, this assumption does not affect the results. 
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used to ensure contract compliance and avoid input diversion or sidesales of the crop (e.g. 

Conning, 2000). Another example of extra costs for contract enforcement is where buyers offer 

suppliers additional inputs as fertilizers and pesticides for their own food crops to avoid input 

diversion (e.g. Govereh et al. 1999).  

All these examples can be modeled as enforcement through an extra cost M. The surplus 

is reduced by an amount M
13

  to ph – k – l – M, and the buyer’s income is ph – l – M.  Hence, it 

is in the buyer’s interest to invest in supervision if M < ε with ε defined as in equation (3). As a 

result, supervision is more likely to occur with (a) higher k , (b) higher γ, (c) lower φ
f
, and (e) 

lower l . The opportunity for supervision or third party enforcement will impose a higher limit to 

the supplier’s payoff from the contract. The modified contract (Y, П) can then be written as:  

Y =  max ( l , l + k – φ
f
, ps – φ

f
)  if M ≥ ε 

      l      if M < ε       (6) 

П =  ph – max ( l , l + k – φ
f
, ps – φ

f
)  if M ≥ ε 

 ph – l  – M    if M < ε    (7) 

The condition for contract feasibility becomes: 

ph ≥ ph
min

 = min[max( l + k  ,  l + 2 k – φ
f
 ,  ps + k – φ

f
), l + k + M]   (8) 

Equations (6) through (8) imply that income effects are non-linear and depend, among 

other things, on the value θ (ph). In the range of ph where contracts are feasible with, but were not 

feasible without, third party enforcement (see Figure 3(b) for ph in [1.5k; 2k]), the buyer’s 

income will increase, and the supplier’s payoff will equal his opportunity cost of labour, as the 

buyer captures all rents. This is illustrated by the interval [1.5 k ; 2 k ] for ph in Figure 3(b). In 

                                                 
13

 Note that in this paper, we consider the social gains of the contract as the sum of the gains of the supplier and the 

buyer. As such, M is a cost to society. One could argue that payments to third parties, be it lawyers, or local people 

hired to supervise, also benefit society and should be included in the gains, rather than the costs. 
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this interval, contracting is enforced with M. However, the supplier will not benefit from this 

directly. He can only benefit indirectly, in case third party enforcement leads to an increased 

demand for his products ex ante, and hence an increased opportunity cost of labour.  

For ph > 2 k , the supplier is expected to be worse off with third party enforcement. This 

is also illustrated in Figure 3(b). As M < ε, it is profitable for the buyer to invest in third party 

enforcement as it is cheaper than the efficiency premium he would have to pay the supplier 

otherwise to ensure contract compliance. This implies that over this interval, the supplier’s 

income is reduced, since he no longer receives the efficiency premium.  

 

4. The Impact of Competition 

The traditional argument is that competition between buyers has a positive impact on the 

suppliers: it increases demand for his product and, if the different buyers do not collude, 

competition will drive up the supplier’s price (Inderst and Mazzarotto 2008). Our model also 

yields this competition effect. Competition will increase the supplier’s outside options (through 

l  and ps) and thus increase his share of the contract value. Formally, the introduction of 

competition between private buyers will increase the ex ante outside option suppliers face at the 

time of contract negotiation. Indeed, not only the non-contract outcome, in which they continue 

to produce for subsistence remains an option, but they can also go to another buyer to see which 

contract terms he would offer them. In our model, this implies an increase in the supplier’s 

opportunity cost of labour l : ∂ l /∂Ψ > 0 for 0 ≤ Ψ ≤ 1.  

Second, the introduction of competition between private buyers may in some cases bring 

an end to the “quiet life” of the processing company management (Hicks 1935). The “quiet life” 

hypothesis basically states that the manager’s incentive for cost reduction and innovation will be 
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much stronger in a competitive environment. There is an extensive literature on how competition 

and privatization changed manager and firm behavior in transition countries (Roland, 2000; 

Konings and Walsh, 1999). To keep the model simple, we assume that improved management 

reduces inefficiencies in marketing, resulting in a higher ph. This increases the contract surplus.  

 However,  competition will not only affect the demand for output, but also the provision 

of inputs. This second effect is related to the standard economic theory of credit markets which 

predicts that competition between lenders will reduce the provision of credit (e.g. Petersen and 

Rajan 1995). With (increased) competition between buyers, input provision may be 

unsustainable, and contracting may break down although it would be socially efficient. In terms 

of our model, competition between buyers will reduce the supplier’s reputation cost φ
f 

from 

breach of contract (∂φ
f
/∂Ψ < 0). One reason is that the number of agents operating in the market 

is expected to negatively affect the penalty for contract breach (Hoff and Stiglitz, 1998), because 

the threat of cut-off from future contract arrangements is less stringent, as there are other contract 

partners available. This argument is in line with Eswaran and Kotwal (1985), who state that 

reputation is an effective weapon against moral hazard only for suppliers “of those factors that 

are in excess supply”. In other words, a higher demand for the supplier’s produce lowers his 

reputation cost from breaching a contract. A second reason why the penalty for breaching a 

contract is lower with more competition, is that reputation effects are less prevalent in a 

competitive market, where agents are less likely to coordinate and share information (see e.g. 

Zanardi 2004). This will make it easier for an opportunistic supplier to find an alternative buyer.  

Local information networks work less well when the number of agents expands, as it costs more 

in terms of effort, money, and/or time to let information spread among a larger group of agents. 
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 Third, increased competition may as well give rise to an increased ex post outside option 

of the supplier through a higher number of opportunistic buyers, i.e. an increased ps (∂ps
 
/∂Ψ > 

0). The reason is that with more buyers, it will be harder to behave monopsonistically, or to 

coordinate or collude among buyers. Moreover, more buyers may bring a wider diversity of 

buyers, including buyers who potentially have a higher valuation of the high quality good. 

 We can now summarize the impact of competition on farm incomes (Y) and on contract 

feasibility (ph
min

) as follows: 

  
f

h s

f

h s

p pY Y l Y Y Y

l p p





       
       

        
    (9) 

min min min min[ ] f

h h h h h h s

f

s

p p p p p p pl

l p





       
      

       
    (10) 

as ∂Y/∂ l ≥ 0, ∂Y/∂ph = 0, ∂Y/∂φ
f
 ≤ 0, ∂Y/∂ps ≥ 0, ∂ph

min
/∂ l ≥ 0, ∂ph

min
/∂φ

f
 ≤ 0, ∂ph

min
/∂ps ≥ 0, (in 

each case the effect is zero when the constraint is not binding and positive or negative when the 

constraint is binding) From equation (9) it follows that – as long as contracts do not break down - 

competition will induce an increase in farm surplus from production, since all terms of the 

formula are positive. However, from equation (10) it follows that competition will make 

contracting less feasible. Each of the three terms on the right hand side of equation (10) are 

positive, implying that competition increases the lower bound to ph and hence has a negative 

effect on contract feasibility.
14

  

 In summary, competition will have 4 effects. First,  

                                                 
14

  Note that, if φ
p
 is small, one of the partial effects of competition on contract feasibility would have been positive: 

by increasing γ, the We will not go further into detail on this case here.  
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 Finally, notice that the effects of competition can be mitigated by third party 

enforcement. Indeed, if M is sufficiently low, such that (1-β)M < ε 
15

 and the buyer resorts to 

third party enforcement, the impact of competition will be limited to the first term in each of 

equations (9) and (10), i.e. the impact of an increased ex ante outside option ( l ).  

Note that, if φ
p
 is small, competition can have a positive partial effect on contract 

feasibility. Equation (5) shows that 

min min min min( )p p p p pf

s

f

s

pl

l p

    



     
   

      
  (11) 

in which the last term is positive as ∂φp
min

/∂ l  > 0, ∂φp
min

/∂φ
f
 < 0 and ∂φp

min
/∂ps > 0. This comes 

down to the same argument as made by Felli and Roberts (2002). 

 

5. The Impact of Development 

Development is a broad concept and is both cause and consequence of the formation of 

interlinked contracts. Here we look specifically at the impact of changes in two factors which we 

assume to be determined exogenously and which coincide with "development" (D): the 

improvement of (public) enforcement of contracts and the improvement of the functioning of 

factor markets. First, if enforcement will be less costly with the emergence and better functioning 

of formal institutions, this will affect the emergence and distributional effects of interlinked 

contracts. Second, if factor markets develop, producers’ access to specific inputs will become 

less constrained, and this will obviously also affect contractual arrangements. To precisely 

identify the mechanisms, we analyze these effects separately. 
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 Note that competition may increase ε, by reducing φ
f 

and/or increasing ps, and as such induce third party 

enforcement to be binding. 
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(a) Improvement of contract enforcement institutions 

It is generally observed that formal enforcement institutions become more effective with 

development (Djankov et al., 2003; North, 1990). In our model, this implies that third party 

enforcement becomes less costly (∂M/∂D < 0). An obvious implication is that for a larger range 

of ph, third party enforcement will be preferred to efficiency premium payment. This will have 

implications for both contract formation as well as for rent distribution.  

 First, a decreased M can extend the range where contracts are enforceable. Indeed, as M 

decreases, there is a wider interval for which ph – k – l – M > 0. While the inefficient separation 

interval is [ k , 2 k ] with M = 1.5 k , it reduces to [ k , 1.5 k ] with M = 0.5 k.   

Second, when third party enforcement was already the cheapest option for contract 

enforcement with a higher M, third party enforcement now becomes cheaper. This increases the 

contract surplus, with a positive effect on efficiency.  

However, thirdly, as the cost of third party enforcement decreases, it will substitute for 

efficiency premium payment for certain values of θ. Indeed, as seen from equations (6) and (7), a 

buyer will appeal to third party enforcement if M < ε, with ε = max (0, k  – φ
f
, ps – l  – φ

f
). 

Hence, the smaller M, the more likely it is that the buyer will invoke third party enforcement 

instead of an efficiency premium. This will affect the contract surplus S. Indeed, S = θ – M 

where third party enforcement is employed, while S = θ where the efficiency premium is 

employed. 

Where cheaper third party enforcement will substitute for efficiency premia, the 

distribution of the contract surplus will also be affected. Indeed, in Figure 3(a), where M = 1.5 k ,  

efficiency premium payment is used to enforce contracts for ph > 2 k . In Figure 3(b), no 
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efficiency premium is paid, and third party enforcement is used instead. This leads to an income 

loss for the supplier. 

Another example is at ph = 1.75 k . With M = 1.5 k , contracting was not enforceable, 

while it is possible with M = 0.5 k , as third party enforcement is feasible. The resulting contract 

surplus S – M is appropriated by the buyer, who is benefiting from cheaper third party 

enforcement in this case.  

Even if this is not shown in the figure, it is possible that a supplier can still indirectly 

benefit from a reduced M. If a reduced M leads to the increased feasibility of contracting, the 

demand for the supplier’s products may rise, resulting in a higher l .  

As a conclusion, we can state that improved enforcement institutions do not necessarily 

benefit both contracting parties in all circumstances. Indeed, for some values of M, only the 

buyer will gain, and the seller will lose, as cheaper third party enforcement will deprive the latter 

from his efficiency premium, and as such reduce his income. This is consistent with other 

literature (e.g. Anderson and Young, 2002), stating that better enforcement does not necessarily 

benefit contracting agents. 

 

(b) Factor market development 

The development of factor markets is expected to relax credit constraints and to improve access 

to input markets. With this, suppliers are expected to have better access to profitable market 

opportunities outside of the contract, hence l  will increase (∂ l /∂D > 0). The effect is similar to 

the one described in Section 4: Y will increase, as long as ph is larger than ph
min

. An increase in l

will however also induce a decrease in ph, and as soon as ph < ph
min

, contracts will break down.  
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 Apart from factor markets, also output markets may develop. If local consumers become 

richer, they may acquire stronger preferences for high quality food products (e.g. Swinnen et al. 

2008). This may make it easier for suppliers to side-sell high quality products at better prices: ps 

will increase (∂ps/∂D > 0). As long as third party enforcement is too costly, this will increase the 

supplier’s income from the contract, Y. 

Development can change the organization of agricultural production even more 

dramatically, by giving suppliers direct access to inputs. If credit constraints are relaxed, or input 

markets develop, buyers do not longer need to give inputs on credit. Pure output contracts 

become feasible. With pure output contracts, the set up of the model will change into a standard 

specific investment setting à la Klein et al. (1978). Processors no longer need to give efficiency 

premiums to make suppliers comply with the contract. This will reduce Y, the suppliers’ income 

from the contract, but may increase contract feasibility by reducing inefficient separation.
16

  

Hence, as a conclusion, we can say that improving factor markets may or may not benefit 

the supplier. It may benefit him in the sense that as he gets access to inputs by himself, there is 

no inefficient separation anymore. Hence, even at low values of ph, suppliers obtain access to the 

necessary inputs. However, the share of total income which accrues to the supplier may be lower 

in a pure output contract than in an interlinked contract.  

 

(c) Aggregate effect of development 

If we maintain the model set-up where inputs are fully provided by the buyer, the impact of 

development can be summarized as follows: 

                                                 
16

 However, even in the case of pure output contracts, inefficient separation (i.e. underinvestment) may arise if γ and 
p are low, such that p

sk l p    . To analyze the case of pure output contracts with specific investments in more 

details, a different model set-up may be required. A very insightful discussion of the case where suppliers do not 

face credit constraints, but buyers choose to do part of the upfront investment to make contracts self-enforcing, is 

provided in Gow, Streeter and Swinnen (2000). 
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s

s

pY Y M Y l Y

D M D l D p D

     
     

      
      (12) 

with ∂Y/∂M = 0, ∂Y/∂ l ≥ 0, ∂Y/∂ps ≥ 0 if M > ε,  ∂Y/∂M < 0 if  M = ε, and ∂Y/∂ l  ≥ 0, ∂Y/∂M = 

0, and ∂Y/∂ps = 0 if M < ε. As long as the third party enforcement condition is not binding, 

development will have a positive (or no) effect on Y, because the supplier’s opportunity cost of 

labour ( l ) and his pay-off from side-selling (ps) is improving. If third party enforcement is 

binding, development will only have a positive (or zero) effect through an increased opportunity 

cost of labour ( l ), as opportunistic behaviour by the supplier is ruled out.  

However, Y shows a discontinuous jump down where third party enforcement becomes 

binding, i.e. at the point M = ε, where the buyer is indifferent between using a self-enforcing 

contract or third party supervision. The effect of development on this point is: 

[ ]M M l

D D l D D

   



      
    

     
      (13) 

with ∂ε/∂ l ≤ 0 and ∂ε/∂γ ≥ 0. Hence, the impact of development on the use of third party 

development is ambiguous: term 2 is positive or zero, and term 1 and 3 are negative or zero. This 

means that if the impact of a reduced enforcement cost (M) and/or of an increased pay-off from 

side-selling prevail, development will lead to a higher incidence of third party enforcement. If, 

on the contrary, the impact of the increased opportunity cost of labour ( l ) is dominant, 

development will reduce the use of third party enforcement.  

 Finally, we can derive the effect of development on contract feasibility: 

min min min min

h h h h s

s

p p p p pM l

D M D l D p D

     
     

      
    (14) 
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with ∂ph
min

 /∂M ≥ 0,  ∂ph
min

/∂ l ≥ 0, and ∂ph
min

 /∂ps ≥ 0. While term 1 is negative or zero, term 2 

and 3 are positive or zero, yielding again an ambiguous outcome.
17

 This implies that, with an 

interlinked contract, if the effect of cheaper third party enforcement dominates, development will 

increase contract feasibility. If however the increased l and ps have the strongest impact, 

development will reduce contract feasibility. Note that, if suppliers can, because of development, 

get direct access to inputs, contract feasibility is expected to improve (unless ps is really low, 

such that sk l p   ). 

As a conclusion, we can state that both parties may benefit from development, primarily 

through a decrease in the incidence of contract breakdown. However, some aspects of 

development may as well reduce contract feasibility (i.e. the increase in l and in ps).  Further, 

even if development in many cases will have a positive impact on the supplier’s payoff, under 

some conditions, he will (perhaps surprisingly) suffer a loss, as cheaper third party enforcement 

will deprive him from his efficiency premium, and reduce his income. This is consistent with 

other literature (e.g. Anderson and Young 2002), mentioning that better enforcement does not 

necessarily benefit each of the contracting agents. Also Marcoul and Veyssiere (2008) report that 

(poor) suppliers who require incentive payments to comply with the contract, will receive a 

better price than (rich) suppliers who do not (as they do not require input provision).  

 

6. Conclusion 

This paper analyzes how weak contract enforcement institutions and imperfect factor markets are 

affecting contract arrangements between agricultural suppliers and buyers in development, and 

what the implications are for income distribution and growth. 

                                                 
17

 Note that development will as well have an ambiguous impact on p
h
min in equation (5). 
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We show that if factor market imperfections induce interlinked contract arrangements, 

the extent of inefficient separation (absence of socially efficient contracting) is increasing in the 

enforcement costs and in the value of specific inputs required for high value production.  The 

distribution of the gains from contracting depend on the overall rents that can be created by it 

and the enforcement costs. 

If third party enforcement (formal or informal) is very costly, buyers may prefer to make 

the contract self-enforcing by means of an additional money transfer to the supplier, which we 

call an “efficiency premium”. Because of this efficiency premium, weak contract enforcement 

may under some conditions increase the supplier’s income. 

Moreover, we find that "development", i.e. an exogenous improvement of factor markets 

and enforcement institutions may hurt some of the contracting parties under some conditions. 

More specifically, the analysis shows that as enforcement institutions develop, it will be cheaper 

to enforce contracts through third-party enforcement, and efficiency premiums are less likely. In 

general, efficiency will increase. First, because the incidence of inefficient separation is expected 

to diminish; second, because third party enforcement is becoming cheaper and therefore has a 

less depressing impact on the contract surplus. Nevertheless, for some values of θ, efficiency 

rather decreases, as third party enforcement is substituting for efficiency premium payment. 

Further, especially for lower values of ph, the share of total income that accrues to the supplier 

may go down with development, as he misses out on his efficiency premium.  
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Figure 1: Game tree with various holdup opportunities 
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Figure 2: Surplus sharing under holdup 

 

 
 

  



33 

 

Figure 3: Enforcement mechanism choice and surplus sharing; (a) high M, (b) low M. 
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