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Abstract

The use of contracts as a way of vertically organizing transactions is spreading in many agricultural sectors. Contractual arrangements vary a lot across different chains or relations between downstream firms and primary growers. Our paper aims to explore why some contracts are more complete than others. We adopt multiple case studies as our research method. Based on 6 cases, we empirically examine three determinants of the completeness of a contract in the context of fruit and vegetable contracting in China. Four main conclusions follow. Firstly, it is shown that the extent of completeness of a contract varies substantially across different supply chains in China. Secondly, a contract is more complex when the firm designing the contract sells high quality products. Thirdly, our cases are indeterminate regarding market uncertainty determining the completeness of a contract. Fourthly, reputation has no effect on the completeness of a contract.
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1 Introduction

The relationship between upstream primary growers and the downstream marketing and processing firm is governed in various ways. Spot market, contract farming, fully integrated agricultural firms, partly integrated agricultural cooperatives and other kinds of hybrids are commonly observed in the practice. Among these governance structures, contract farming has been extensively studied by examining its contents, its advantages as well as its disadvantages (MacDonald, 2004; Glover, 1984; Goldsmith, 1985; Wiliams and Karen, 1985; Warning, 2002; Glover and Kusterere, 1990; Little and Watts, 1994). Contract farming specifies a delivery requirement of a product or a service ex ante and a set of rules or provisions may be adopted for guarantying the final delivery.  A common claim is that contract farming distinguishes itself from other governance structures by specifying a delivery requirement of a product or service ex ante on the one hand and by allowing primary producers remain independent entities on the other hand. 
A set of rules or provisions may be adopted, either orally or verbally, to guarantee the final delivery. For example, a DuPont high-oil corn contract specifies that farmers do not obtain any ownership rights to the crop because DuPont owns the crop; rather, farmers are caring for DuPont’s property (Hamilton 1999; Goodhue 1999). In other cases, more restrictive provisions regarding input choice and/or production method have been incorporated into the contracts although the growers hold the ownership of the crop.  Several prior studies notice the input control aspect in contracts (Goodhue, 1999; Hueth et. al, 1999). A contractual relations survey regarding growers and first handlers in California fruit and vegetable markets shows that 46 of 88 firms specified or provided seeds to control seed variety, and, some firms even specified the planting, pruning and harvest (Hueth et.al, 1999). In broiler industry contracts, processors may control almost every aspect of production from the distribution of inputs (chicken and feed) to decisions about when to harvest the mature bird and repopulate the houses with new flocks (Vukina and Leegomonchai, 2004).
These observations show clearly that some contracts are more complete than others in the sense that more contingencies and activities are identified ex ante.  As the result of ex ante assignment of ownership and ex ante specifications of rules, the spectrum of ex post authority owned by one and/or two parties is reduced. However, what remains unclear is under what circumstances more or less restrictions or rules have been adopted as contractual provisions ex ante.  In other word, what determines the completeness of a contract under the governance structure of the contract farming? In this paper we try to answer this question based on observations from several contract farming networks in China.
The article is organized as follows. Section 2 formulates the hypotheses regarding contractual completeness, while section 3 specifies the research methodology. The data is presented in section 4. Section 5 describes the empirical findings, and section 6 formulates conclusions and future research. 

2 Contractual Completeness Hypotheses
Three types of contracts have been identified conceptually in the literature (Bolton and Dewatripont, 2005). Complete contingent contracting refers to a contract specifying exactly what is expected of each party under all possible future contingencies. Complete contracting refers to a contract specifying exactly what is expected of each party under all observable possible future contingencies. Finally, incomplete contracting refers to a contract which does not fully specify actions under each future contingency. 
Figure 1 helps to clarify the conceptual difference of contracts from the perspective of specifying actions for situations/events/contingencies. Let s (
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) denotes a course of actions. A contract help parties to expect what other parties will do in the future contingencies/situations. However, it is not easy to specify in each situation a specific course of actions because of bounded rationality and/or high costs of formulating and enforcing the alignments (i.e., contracting costs). Thus, according to the extent of how a situation is described/linked with an action (or a course of actions), a contract can be classified into three categories: first, a complete contingent contract specifies a specific course of actions for every possible situation (i.e., r=d=0 in figure 1); second, a complete contract specifies a specific course of actions for each observable history (it is reflected by r≧2, d=0, s<r in figure 1); third, an incomplete contract specifies no specific actions, indicated by the symbol 
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 in figure 1, in some situations. 
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Figure 1: Contracts and mapping states into actions

Battigalli and Maggi (2002) model contractual incompleteness as arising endogenously from the costs of writing contracts, i.e., the costs of describing the environment and the parties’ behaviour. A contract is viewed as specifying obligations for the agent. Different from the prior studies emphasizing mainly missing clauses, they argue that the optimal contract is characterized both by discretion and by rigidity: discretion, meaning that the contract does not specify the parties’ behaviour with sufficient detail; and rigidity, meaning that the parties’ obligations are not sufficiently contingent on the external state. In their terminology, the clauses of a contract can be ranked in three groups: contingent clauses, describing both future contingencies and parties’ actions, incur the highest writing cost, and are used to regulate the most important tasks; rigid clauses, only describing parties’ actions (like instructions given by a superior to other agents), incur relatively lower writing cost, and are used to regulate less important tasks; discretion clauses (i.e. missing contingencies), leaving the discretion to parties, incur no writing cost, and are used to regulate the least important tasks. The optimum degree of discretion and rigidity is determined by the trade-off between the writing costs and the potential surplus.
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Figure 1: Contracts and mapping states into actions

Battigalli and Maggi (2002) examine how changes in the importance of writing costs relative to the potential gross surplus (gross of the writing costs) affect the optimal degree of rigidity and discretion of a contract. Denote the importance of writing costs (c) relative to the potential gross surplus (A) as y=c/A. The degree of discretion (captured by missing clauses in the model) is increasing in c/A and the amount of contingent clauses is decreasing in c/A. The intuition is simple. A smaller c/A implies that writing costs are decreasing or potential gross surplus is increasing, incorporating more clauses, and therefore less discretion becomes more attractive because it entails tailoring actions more to specific situations. Notice that an extremely small c/A, e.g, c/A=0, calls on contingent complete contract, that is, all states and the corresponding course of actions in each state will be specified in a contract. On the contrary, an extremely large c/A entails leaving all discretion to agents. The degree of rigidity (captured by the number of rigid clauses in the multi-task principle-agent model) is increasing in c/A for low values of c/A and decreasing in c/A for high values of c/A. Figure 2 depicts these relationships. 
[image: image6.emf]
Figure 2: Impact of change in y on the optimum contract (Battigalli and Maggi, 2002, p.808)

A number of testable hypotheses regarding contractual incompleteness can be formulated. Let’s focus on A (i.e., the potential gross surplus (gross of the writing costs)). If the potential gross contracting surplus is very small, no contract can be agreed upon since the contracting costs may be too high to be worth formulating a contract.  If A increases, the optimum degree of discretion is expected to decrease, while the optimum degree of rigidity and the possibility of observing contingent clauses are both expected to increase.  If the potential gross contracting surplus is very large, the optimum contract specifies for each contingency an action because the writing cost can be neglected, i.e., complete (contingent) contracts emerge. There will be no scope for discretion. In addition to these two extreme situations, there are other situations where it is more interesting to predict and compare the completeness of contracts. When the potential gross contracting surplus is small, an optimum contract is expected to specify some (rigid) clauses while leaving substantial scope to agents’ discretion. Thus, the more potential gross surplus a contract may generate, the less discretion is left to the agents, and more issues are specified in a contract. Consequentially, the completeness of a contract is positively influenced by the potential gross surplus of a contract.

The potential gross surplus of a contract can be represented by the value of contracting. Two cases can be distinguished regarding a change in the value of contracting. Firstly, if firms deal with high quality products, procuring material by contracting may have advantages over procurement from spot markets. In spot markets, both quantity and quality of products may not be stable enough for firms’ marketing or processing. To buying the required materials, firms have to spend lots of resources to search, screen, and bargain with suppliers. Contracting may save transaction costs for firms by locating suppliers ex ante and by guaranteeing quality of supplying ex ante and/or ex post.
Hypothesis 1: Completeness of a contract increases when the firm deals with higher quality products.
The second case concerns firms having a well recognized reputation. Reputation is intangible capital which facilitates firms’ business in many ways. It usually takes considerable investment to build up a reputation. However, it is fragile. Contracting can reduce the chances of destroying reputation by procuring unsatisfactory materials. 

Hypothesis 2: Completeness of a contract increases when the firm has a more well-recognized reputation. 

Uncertainty is identified in Battigalli and Maggi (2002) as another factor determining the extent of incompleteness of a contract. They claim that rigidity is decreasing as uncertainty increases, while contingent contracting and discretion are increasing as uncertainty increase. The argument is as follows (Battigalli and Maggi, 2002, p.809): ‘when uncertainty is higher the efficiency cost of ignoring low-probability events and writing rigid clauses is higher, hence the number of rigid clauses is lower. Moreover, when uncertainty is higher, both contingent clauses and missing clauses increase in number’. It is depicted by figure 3 (Battigalli and Maggi, 2002, p.809). The two dots indicate the critical levels of the incremental benefit from matching events with actions. They separate D (i.e. discretion) from Rn (i.e., Rigid clauses in contracts), and Rn from Cn (i.e., Contingent clauses). As uncertainty increase, an optimum contract will leave more scope for parties’ discretion, and reduce rigid/specified tasks/activities which are not dependent on contingencies. 
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Figure 3: Effect of increase in uncertainty on the optimum contract (Battigalli and Maggi, 2002, p.809)

Applying this prediction to agricultural contracts, we have the following hypothesis:
Hypothesis 3: In a more uncertain environment, the completeness of a contract will decrease. 
3 Methodology 

This section starts with motivating multiple case studies as the research method. Then, how to select cases is explained, and data collection methods are presented. Next, the measurement issue is illustrated. Finally, we discuss reliability and validity and formulate the tactics to address these two criteria.

Verschuren and Doorewaard (1999, p.3) classify seven types of research, i.e., theory-developing research, theory-testing research, problem-finding research, diagnostic research, design-oriented research, intervening-oriented research and evaluation research. Since we develop several hypotheses from the contracting incompleteness theory and are to test them for their validity, our research is characterized by theory-testing research. Different research strategies, such as experiment, survey, case study, can be selected for such tests. Which strategy is the preferred one depends on the type of research questions and research focus (Yin, 2003), and/or the specification of hypotheses (Dul and Hak, 2007).
Case study is appropriate for the contemporary phenomena which is difficult to be manipulated (Yin 2003).  Our object of research is the contracting relationship between primary farmers (upstream growers) and agri-businesses (downstream processors, including all kinds of marketing and/or processing firms), which is a contemporary phenomena and difficult to be manipulated.  Dul and Hak (2007) argue that, despite common belief, the case study is a useful strategy for theory-testing, and it is the preferred strategy for testing certain types of propositions, such as deterministic proportional proposition. The expression of such proposition is like ‘If A is higher, then B is higher’. Our hypotheses follow this formulation pattern and thus can be classified as deterministic proportional relationships. For example, hypothesis 1 claims that ‘completeness of a contract increases when the firm deals with higher quality products’. It can be re-formulated as ‘if the product transacted by a firm has a higher quality, then the extent of completeness of a contact is higher’. For a deterministic proportional relationship, Dul and Hak suggest that experiment is the preferred strategy, case study is second-best, while survey is not possible. It is not feasible to choose an experiment in our research project, because it entails manipulated changes of the 4 independent variables. The case study is thus chosen as the second-best strategy.

Yin (2003) suggests choosing the multiple-case design instead of one single-case design when you have the choice (and resources). Eisenhardt (1989) indicates that with fewer than four cases it will be difficult to generate theory with much complexity. Herriott and Firestone (1983) argue that the evidence from multiple cases is often considered more compelling, and thus the conclusions are considered to be more robust.  Thus, we adopt multiple case studies as the research method.  A ‘case’ in our research is the contracting relationship between primary farmers (upstream growers) and agri-business (downstream marketing and/or processing firms). Multiple instances (i.e. cases) have been chosen and been compared in order to test the hypotheses.
The choice of cases follows the logic of replication (Yin, 2003) instead of random sampling in survey research. Each case must be carefully selected so that it either predicts similar results or predicts contrasting results but for predictable reasons. Our study collects data from the fruit and vegetable sector because it provides both simple contracts and complicated contracts.  

Data used in our research are mainly primary data, generated by various labor-intensive methods. The major data collection method is face-to-face semi-structured interviews. The major data collection method is face-to-face semi-structured interviews. Interviews are based on a carefully designed questionnaire which was developed from prior empirical studies and our major concepts. Interviewees are the persons from agri-businesses who know the details and operations of contracts. When possible, we required the written contracts at the end of interview. The individual interviews are further supplemented by other methods to generate data, such as group interviews, on-site observations, factory and field visits, and a content analysis of textual materials. The triangulation of methods helps us to improve the validity of our data. 
Yin (2003) suggests choosing the multiple-case design instead of one single-case design when you have the choice (and resources). Eisenhardt (1989) indicates that with fewer than four cases it will be difficult to generate theory with much complexity. Thus, we adopt multiple case studies as the research method.  A ‘case’ in our research is the contracting relationship between primary farmers (upstream growers) and agri-business (downstream marketing and/or processing firms). Multiple instances (i.e. cases) have been chosen and been compared in order to test the hypotheses.
The independent variable in our concept model is contractual completeness. As we have argued, the more issues are specified and written into a contract, the more complete a contract is. Thus, completeness of contracts is measured by the number of clauses in a contract. A clause is one distinct legal stipulation/provision in a contract. In a written contract, each clause starts with a distinct number such as I1, or 1. We calculate the sum of clauses by adding up all clauses. 
The concept of “Quality” is measured by the quality standards adopted by firms when procuring and marketing products. In China, there are three levels of national quality certification: NPF (Non-Pollution Food), GF (Green Food), OF (Organic Food). Vegetables with these national certifications are thought to have higher quality than non-certified vegetables. In addition, some vegetables are sold under international quality certifications. Three values regarding quality are identified: ‘High’ if a firm specifies/requires Organic Food Standards or any international quality standards which equals or is stricter than Organic Food, ‘Medium’ if a firm specifies/requires Green Food Standard or No Pollution Food Standards, and ‘low’ if the above two cases does not apply. 

We measure the concept of “Reputation” by two ways. The first measurement is brand name capital. If a firm has invested substantially in its brand and accumulated brand name capital, the firm is more likely to develop and sustain reputation. Based on the overall answers, brand name capital is ranked as one of three levels with decreasing order: national-recognized, local-recognized, and no-brand. A second measurement is official honor/award. In China, governments still play an important role in coordinating and/or supervising enterprises, although they do not intervene in the operations of enterprises any more in most cases. Such honor/awards normally consider the size of a firm, the farmers a firm is dealing with, share of the market, community contributions, employment, etc. We distinguish four values regarding the measurement: ‘national honors/awards’ if a firm receives some honors/awards from the central governments, ‘provincial honors/awards’ if a firm receives some honors/awards from provincial governments, ‘local’ honors/awards if a firm receives some honors/awards from local governments, and ‘no official honors/awards’ if a firm receives no honors/awards from any government. These four levels of official honors/awards represent the level of reputation in decreasing order.

“Uncertainty”, as a complex concept, has been simplified in order to highlight our focus. Behavioral uncertainty is an important focus in transaction cost economics and supply chain management (see for example, Kwon and Suh, 2004). For our purpose, we mainly focus on uncertainty of the environment. In an uncertain environment, firms have difficulties to predict supply and demand and the price may fluctuate a lot. We use the difficulty level of predicting the market (price and supply, demand) to measure uncertainty. These five scales can be transformed into three levels of uncertainty: 1 and 2 for ‘low’ uncertainty; 3 for ‘medium’ uncertainty, and 4 and 5 for ‘high’ uncertainty.
4 Data 

We interviewed eighteen firms in Shandong, China for generating information on fruit and vegetable contracting. 6 firms provided detailed information regarding their written contracts, thus were incorporated into our sample.  Table 1 and 2 summarizes their establishment, location, size, profitability, involved vegetable or fruit of the firms.  
Table 1:  General information regarding the 6 cases
	Characteristic
Firms

 in cases
	Establishment
	Location
	ownership
	No. of fixed employee
	Fixed capital

(million Yuan)
	2005 Sales (million Yuan)
	Gross profitab-ility

	Firm 2
	1994
	Laiyang
	Private joint venture
	1,800
	
	1,200
	--

	Firm 4
	2002
	Shouguang
	Private 
	180
	
	18
	--

	Firm 5
	2001
	Shouguang
	Limited liability 
	1800
	83.1
	42.2
	20%

	Firm 8
	2003
	Dezhou
	private
	248
	6
	1,500
	20%

	Firm 10
	2000
	Dezhou
	shareholding
	42
	22
	60
	9.4%

	Firm 11
	1998
	Dezhou
	private
	35
	1
	1.85
	20.5%


Table 2:  Product information regarding the 6 cases

	Characteristic

Firms

 in cases
	Percentage of 
vegetable business
	Percentage of
 fruit 
business
	Percentage of export in vegetable/fruit business
	Major vegetable/fruit

	Firm 2
	Main business
	--
	100%
	spinach, broccoli, capsicum, green soy bean, snow pea

	Firm 4
	100%
	--
	0%
	seasonal vegetables such as tomato, cucumber, eggplant

	Firm 5
	40%
	--
	100%
	

	Firm 8
	70%
	--
	2%
	Cabbage, capsicum, carrot, garlic

	Firm 10
	100%
	--
	100%
	Leek, green Chinese onion, capsicum

	Firm 11
	--
	90%
	0%
	Chinese date


Firm 2, 4, 5, 8, 10 are involved in vegetable contracting, while firm 11 is in fruit contracting. None of the firms are state-owned firms. The size of the firms varies a lot, measured in terms of permanent employees, fixed capital or sales turnovers. Regarding marketing channels, firms 2, 5 and 10 export all vegetables to foreign markets, while the remaining firms mainly or wholly target domestic markets.
The measurements of the four major concepts are listed in table 3. 

Table 3: Independent variables and dependent variables (to be continued)
	                   Case                                            

Variable
	Case 2
	Case 4
	Case 5
	Case 8
	Case 10
	Case 11

	Dependent Variables
	
	
	
	
	
	

	contract completeness
	20 clauses
	8 clauses
	34 clauses
	7 clause
	8 clauses
	Oral

	Independent Variables
	
	
	
	
	
	

	quality
	High 
	Medium
	High
	Medium
	High
	Medium

	reputation 
	
	
	
	
	
	

	-brand name capital
	Local recognized
	Local recognized
	Local recognized
	Local recognized
	No brand
	No brand

	      -official honor/award
	provincial 
	local 
	provincial
	provincial 
	provincial
	No honor/ award

	uncertainty
	Medium
	Low
	High
	Medium
	Medium
	Low


5 Empirical Findings
Contractual completeness and quality

The data shows that three cases require high quality products while three cases require medium quality products. Regarding the high quality cases, case 2 specifies high quality standards based on ISO9002 and HACCP, case 10 is certified with IS09000 and HACCP, and case 5 requires strict Organic Food standards. The remaining cases specify relatively lower quality standards based on national quality standards Non-Pollution Food and Green Food. 

The 6 cases vary in the firm’s quality standards, which gives us a nice setting to test hypothesis 1. Quality is high in the cases 2, 5 and 10, while quality is medium in the case 4, 8 and 11. In the high-quality cases 2 and 5, the number of clauses is rather high, that is 20 and 34 respectively. However, in the third high-quality case 10, the number of clauses is fairly small, i.e., 8.
 In the medium-quality cases 4, 8 and 11, the number of clauses is correspondingly 8, 7 and oral, which implies that the contracts are relatively less complete. Thus, as the quality increases from medium level to a high level, the clauses of a contract tend to increase and consequentially the completeness of a contract is increased. Therefore, the data shows that quality is positively influencing the completeness of contracts, and thus the hypothesis 1 is supported. 
Contractual completeness and reputation
Two kinds of measurements are adopted to measure reputation: brand name capital and official honor/award. Firstly, let us look at the first measurement of reputation: brand name capital. The 6 cases exhibit differences. The firms in cases 2, 5, 8 have well-recognized local brands, while the firm in the cases  10 and 11 have no registered brands at all.  

It is not clear if brand name capital positively influences the completeness of a contract. 4 cases have local brands, while 2 have no registered brands.  For the 4 cases with the locally recognized brand names, the number of clauses varies from 7 to 34, with the average of 17. For the 2 cases with no brands, case 10 has 8 clauses while case 11 uses an oral contract. When brand name capital is increased from a no-brand level to a recognized local brand level, the number of clauses in a contract may decrease (see case 8), or may increase (see cases 2, 4 and 5). Therefore, we can not say confidently that brand name capital positively influences the completeness of a contract. 

The relationship between official honor/award and the completeness of contracts is investigated next. In case 11 with no official honor/award, an oral contract is used, which represents the least complete contract. In case 4 with local honor/award, the number of clauses is 8. Till now, the prediction holds as we expect. However, when we look into the remaining 4 cases, which all have provincial honors/awards, the number of clauses remains the same (see case 10) or increase in three cases (see case 2 and 5), while it is decreased to 7 in one case (see case 8). Since one case offers an opposite relationship, we can not confidently draw a conclusion that here is a positive relationship between the two variables. Therefore, hypothesis 2 regarding a positive relationship between reputation, either measured by brand name capital or measured by official honor/award, and the completeness of contracts is not supported by the data.
Contractual Completeness and Uncertainty 
The data shows that one firm ranks the market as highly uncertain, and three firms rank it as medium uncertain, while two firms rank it at a low level of uncertainty. 

For the two cases with low uncertainty, case 11 uses an oral contract (i.e., the least complete), while case 4 has 8 clauses in its written contract. For the three cases with medium uncertainty, the number of clauses is increased to 8 in case 10,  and 20 in case 2, while it is decreased to 7 in case 8.  For the case with high uncertainty, the number of clauses is increased dramatically to 20. Thus, low uncertainty is associated with a less complete contract, while high uncertainty is associated with a more complete contract. However, the data regarding medium uncertainty does not show a clear pattern. Therefore, we can not claim with confidence that the hypothesis 3 is supported. More data or alternative measurement regarding uncertainty may be adopted to test the robustness of this hypothesis in future research.
In sum, hypothesis 1 is supported, while the other 2 are not supported. 

6 Conclusion and Future research 

We empirically examine three determinants of the completeness of a contract in the context of fruit and vegetable contracting. Four main conclusions follow. Firstly, it is shown that the extent of completeness of a contract varies substantially across different supply chains in China. This observation is in line with many other studies. Secondly, a contract is more complex when the firm designing the contract sells high quality products. Thirdly, it is not clear based on our cases if market uncertainty determines the completeness of a contract or not. Fourthly, reputation has no effect on the completeness of a contract. 

There are several directions for future research. First, this research is limited by the size of the sample, which consists of only 6 contract farming networks. Collecting more data regarding new cases will help to test the robustness of our findings. Especially, regression analysis can be adopted and add additional value to the generalization issue if more than 50 cases are selected. Second, this research is focused on the fruit and vegetable sector. Other sectors will again help to test the robustness of our findings.
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� We check the reasons why the number of clauses in high-quality case 10 is so small. We found in this case, the firm contracts with farmers via a cooperative. Cooperatives, as member-owned and member-managed governance structure, have advantage in coordinating its members, thus it is less necessary to specify detailed contracts. This may be the reason why the contractual terms are less complex compared with other firms.
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