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Abstract: Organizational economics literature points to the weaknesses of cooperatives in terms of quality provision when compared to Investor-Owned Firms (IOFs). In the Brazilian broiler industry, suppliers delivering to a cooperative are performing better in terms of quality than suppliers delivering to an IOF. If a cooperative’s formal arrangement with its suppliers is the same as in an IOF, that is, coop and IOF have the same incentive and control mechanisms for production efficiency and quality provision, what then could explain the cooperative’s advantage over the IOF in terms of suppliers’ quality performance? Our results show that there are some important differences regarding relationship characteristics such as dependence, behavioral uncertainty, market risk reduction, and adaptation support which could account for the higher quality performance of the suppliers to the cooperative. 
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1. Introduction

The coexistence of different governance structures for the same kind of transaction is common in agricultural markets throughout the world (Hendrikse, 2007). In the broiler industry, investor-owned firms (IOF's) and farmer-owned cooperatives coexist using the same contractual arrangements and being subject to the same quality requirements from buyers. The key distinction between an IOF and a cooperative is that the owners of the processing and marketing cooperative are also the suppliers of the raw material. In fact, farmers have a threefold relationship with their cooperative (Barton, 1989): a transaction relationship, an ownership relationship and a control relationship. While the transaction relationship is an individual one, where each farmer-member delivers her own farm products to the cooperative, the ownership and control rights are held collectively. These rights are exercised in a democratic decision-making process usually adhering to the one-member-one-vote principle. Farmers delivering to a IOF have only a transaction relationship with the processing firm.
The organization structure of a cooperative has implications for its quality management (Hanf and Kühl, 2005). As a cooperative decides on its strategy in a democratic (and often consensus-oriented) decision-making process, the outcome in terms of quality standards is likely to be lower than the standards that an IOF imposes on its suppliers. The standards an IOF applies are decided upon unilaterally, mainly on the basis of a profit objective function. A cooperative, however, is not a profit-driven organization, as its main objective is to provide the best service to its members. A cooperative is more likely to accept low quality deliveries than an IOF because it has a statutory obligation to accept and find a market for all deliveries of its members. In addition, a cooperative is set up to support farmers and will not easily dismiss members that do not comply to quality standards. As a result, relative to an IOF processor, a cooperative processor is more likely to receive a heterogeneous supply of raw material. This poses major challenges for a cooperative in a competitive environment that increasingly demands close quality coordination in the supply chain (Bijman, 2009; Hanf, 2009).
Most of the organizational economics literature considers the cooperative as an inherently less efficient form when compared to IOF, mainly due to a number of property rights constraints (Cook, 1995; Fulton, 1995). Exploring the implications of these constraints for maintaining and improving product quality, Mérel et al. (2009) found a number of disadvantages of the cooperative. First, cooperatives face an horizon problem. This means that member as owners are more likely to pursue short term goals at the expense of long term investments. Second, as selective terms of delivery cannot, in principle, be enforced by cooperatives, members can deliver all the commodities which alternative buyers do not accept. Third, the pooling practices of cooperatives often fail to adequately reward producers of the highest quality products, causing an adverse selection problem with reductions in product quality and/or the exit of the high-quality producers from the cooperative. Fourth, cooperative are not likely to exclude ‘marginal’ members. Thus, many cooperatives have problems to be competitive in an environment where quality requirements of final customers (e.g., retailers) are becoming more strict.

Although Fulton (1995) questions whether cooperatives can adapt to a rapidly changing environment characterized by technological change and industrialization of agriculture, Hanf and Schweickert (2003) suggest that by grouping their members into homogeneous clusters cooperatives may be able to successfully master the quality and quantity demands of the retailers. In order to achieve this, a larger degree of centralized decision-making is needed than cooperatives traditionally apply. Central or hierarchical decision-making enables cooperatives to define and effectively apply quality norms for their supply, to control the quality of delivered products, to monitor members’ production processes and, on the limit, to exclude a member of further deliveries. Thus, cooperatives may be mimicking IOFs in applying more hierarchical coordination mechanisms. Other authors, however, have posed that cooperatives have unique organizational characteristics that could provide them with competitive advantage. For instance, Sykuta and Cook (2001) have argued that agricultural cooperatives may use the tight relationship between members and cooperative as a competitive differential since it may enable less costly coordination of the transaction.
In the Brazilian broiler industry, suppliers delivering to a cooperative are performing better in terms of quality than suppliers delivering to an IOF. If a cooperative’s formal arrangement with its suppliers is the same as in an IOF, that is, cooperative and IOF have the same incentive and control mechanisms for production efficiency and quality provision, what then could explain the cooperative’s advantage over the IOF in terms of suppliers’ quality performance? Our conjecture is that the difference in terms of quality provision between the cooperative and the IOF is influenced by the characteristics of the supplier-buyer relationship and their effect on transaction costs. 

The paper is structured in 7 sections. Section 2 describes the broiler industry in Brazil, emphasizing our region of study, Paraná, and the main characteristics of broiler production and the contractual arrangements applied between slaughterhouses and producers. Section 3 reviews the literature on relationship characteristics and their impact on transaction costs. It also elaborates on the implication of relationship characteristics for quality provision, when comparing cooperatives and IOF’s, and formulates some hypotheses. Section 4 explains the measures, the methods for data collection and analysis. We present our results in section 5 and discuss the implications of our findings in section 6. Finally, in section 7 we conclude and provide a number of suggestions for further research.
2. Broiler industry in Brazil

2.1 Broiler production 

Broiler production in Brazil has grown substantially in the last decades, with exporting following the same trend, which led the country to be the world’s largest exporter. Large integrators making contracts with several individual producers are present in the Brazilian broiler business, which has made remarkable technological and organizational improvements in the last two decades. The Brazilian production of chicken meat had a rapid development and increased Brazil's position as a leading world producer, from about 2 million tons in 1989 to over almost 11 million tons in 2009, right after the USA and China (Abef, 2009). In terms of exports, Brazil is in the first position, exporting 3.6 million tons in 2009. The production of chicken meat is highly concentrated in the states of southern Brazil and in São Paulo. The state of Paraná has historically been highlighted as a major producer and exporter of broiler in Brazil. In 2002, the state assumes the absolute leadership in production, and in 2009, the state of Paraná exported 954,653 tons of chicken meat, 26% of Brazil’s exports (Abef, 2009). 

The existing market structure at the national level is characterized by a competitive oligopoly both for the whole chicken (either frozen or fresh) and for special cuts (leg, wing, breast), and companies compete primarily through price since there are not many ways to differentiate the product (Silva, 2003). From a list of 25 largest chicken meat exporters in 2009, the first 4 had a combined share of more than 70% of exports. From these 25 largest exporters, 6 of them were cooperatives, of which 4 from the state of Paraná (Abef, 2009). There is also a significant concentration in the broiler industry of Paraná, with a higher participation of cooperatives among the largest slaughterhouses. In 2002, the eight largest slaughterhouses (including three cooperatives) did approximately 75% of the slaughtering from a total of 27 companies in Parana. Two important IOF’s had 47% of the activity in this state (Ipardes, 2002).  In 2004, cooperatives’ participation in broiler production in the state of Paraná was of approximately 23%.

In the broiler industry, quality requirements concern conforming both to meat quality standards, i.e., quality that is intrinsic to the product, and to sanitary and animal welfare standards, i.e., quality of the production processes (Aramyan et al., 2006). Both European Union and Japan, two large importers of Brazil, set requirements demanding Brazil to adapt to European quality standards, including the quality of the broiler litter, requirements for animal welfare and environmental affairs, such as the use and reuse of broiler litter (Moura et al., 2010). Other standards, such as avoiding chicken feet callus in order to export to China, for instance, also require specific management techniques at the farm level. 
Processing companies that are exporting chicken feet to China and/or are supplying McDonalds need to avoid receiving broilers with lesions on the feet, either because these animals cannot be sold or because of animal welfare standards for which the companies are audited. Foot pad dermatitis (FPD), also known as foot callus is influenced by a number of practices. The single largest factor is wet or damp bedding; several studies have shown that high moisture litter alone was enough to cause foot callus in birds (e.g., Pagazaurtundua and Warris, 2006). The quality of the litter and the equipment used (i.e., technology level) also play a role in influencing the incidence of callus, though to a lower degree. 

As most farmers consider chicken feet as a waste product, the actual incidence of foot callus in the batch often goes unnoticed. If foot callus is reported, the information is only about number of injured animals and will not distinguish between large or small lesions, or give an indication of the depth of lesions. The key approach to minimizing the potential welfare problems associated with foot callus is through high levels of bedding management, for instance, by regularly topping up all bedding to keep it dry (a minimum of once a week is recommended) and checking drinkers to make sure they are not leaking and that birds are not spilling water (Basset, 2009). 

Our study is based on a comparison between broiler producers supplying either to a cooperative or to an IOF, in the west of the state of Paraná, Brazil. The selected cooperative – Lar - is a multi-product cooperative, processing and/or marketing poultry, pork, soybeans, and vegetables. The cooperative has around 8,000 members which are located in eleven different municipalities. The cooperative has broiler processing facilities in each of these municipalities. Approximately 400 out of the 8,000 members are poultry producers. There is no IOF slaughterhouse in any of the 11 municipalities. Still, some broiler producers within this region are delivering to an IOF, either to Sadia or to Globoaves. Both the IOF’s and the cooperative are exporting a considerable part of their production, which is subject to the same quality requirements from final customers. 

2.2 Broiler contracts 

Coordination needs are high in the broiler industry due to safety and quality requirements, but also due to specific production risks. The producer bears a production risk since the relation between output and inputs is affected both by chicken raising techniques and by unexpected factors such as diseases. Part of the production risk affects only a single producer and part of it is affecting many producers (Knoeber and Thurman, 1995). Production is organized by large integrator companies that provide baby chicks, feed, veterinary services and technical advice, and they have contracts with producers to raise the chicks. Being vertically integrated into breeding and feed production, most of the major processors directly control the genetics of the chicks (Martinez, 1999) as well as the feed given to the chicks. This enables them to lower and standardize the risk associated with production. 
Specific contractual arrangements are applied to address transactional risks related to the fact that producers do not pay for the feed or for the chicks. Producers provide the chicken houses and labor, and their main job is to raise the animals in a controlled environment. Neither cooperative suppliers nor IOF suppliers can deliver occasionally to the IOF since they have a production contract determining that the inputs are provided and owned by the slaughtering firm. There is a clause in the contract which explicitly states that in case outside delivery before the time of agreed delivering or private use of inputs is discovered by the slaughtering firm, the producer is subject to administrative penalties and will have to refund the processor. Administrative penalties range from suspension of production for a given period to the final sanction of termination of the contract.  

The contractual arrangement is a production contract with a payment formula that links the remuneration of the farmer to his production efficiency observed in the batch of chickens supplied (Knoeber and Thurman, 1995) and on the compliance with the quality requirements. The larger the average weights and survival of the batch and the lower the age of slaughter of birds and feed conversion ratio (amount of feed converted into chicken meat), the greater the compensation received by the producer. The total number of kilograms is multiplied by the price of meat at the day of delivery (Ipardes, 2002). 

If the feed conversion ratio is higher for one individual producer than for the average of the producers supplying to the integrator company, the individual producer will get a lower price per kilogram of meat. Therefore, no individual producer bears that part of production risk that is common to all producers. In line with the practices in other parts of the world (Knoeber and Thurman, 1995), producers bear only the idiosyncratic part of production risk, while the common part of the risk is shifted from individual producers to the integrator company. In addition, contracts specify the discount schemes for low quality. Incentive clauses like these control moral hazard, by deterring shirking behavior and giving incentives for improved production practices (Martinez, 1999). Contracts generally provide management services and may require each farm to apply the same equipment. Producers are further trained in proper management practices. 

In terms of the specific quality attribute “chicken feet with no callus”, if the percentage for one producer is higher than the target percentage, that is, the tolerated proportional amount of chicken feet in a batch with the incidence of callus, he will get discounted. In 2011, suppliers of the analyzed cooperative were allowed to a maximum of 6% of their broiler batch with feet callus without being discounted for low quality. Suppliers delivering to the IOF were allowed to have up to 15% of the batch with feet callus without being discounted. This means the cooperative is stricter than the IOF in terms of controlling chicken feet callus. Quality targets are usually fixed a priori in terms of a percentage. Since the processing company will not get the maximum value if its supply has quality defections, the producers face discounts. Getting discounted means, therefore, not being able to comply fully with the quality requirements of the processing company.
In sum, large integrators are strictly monitoring the production processes and providing information and assistance to the contracted individual producers. Monitoring takes place not only to measure and keep track of production efficiency but also to assure compliance to quality requirements. We found that suppliers delivering broilers to the cooperative have a higher quality performance than suppliers delivering to the IOFs since the former had a proportionally lower amount of discounts due to feet callus than the latter. What can explain these differences?

3. Relationship characteristics and transaction costs 

Quality performance may be influenced by relationship characteristics, through their effect on transaction costs (Coronado et al., 2010). Transaction costs can be distinguished into transactional risks and coordination costs (Grover and Malhotra, 2003). Transactional risks, or exchange hazards, relate to the potential opportunistic behavior of the contract parties. Coordination costs arise when actors are unaware that their actions are interdependent and when there is uncertainty about the others’ actions (Gulati et al, 2005). Coordination costs relate particularly to information exchange between the contract parties. Particular governance mechanisms enhance transactional efficiency as they reduce both transaction risks and coordination costs (Mesquita and Brusch, 2008).
Early Transaction Costs Economics focused almost exclusively on the minimization of transactional risks through the alignment of governance structures with the attributes of transactions, such as asset specificity and uncertainty (Williamson, 1991). More recent studies showed that repeated bilateral transactions have as important consequence the development of trust and increased knowledge about the partners’ reliability and competences (Lazzarini, Miller and Zenger, 2004; Sporleder and Wu, 2006). Thus, reduced coordination costs through relationship development is now considered an important source of transactional efficiency. 
A similar development can be found in the organizational economics literature on agricultural cooperatives. The traditional argument is that increases in the specificity of assets in agricultural transactions will require more vertically integrated systems. As the open membership policy and the lack of individualized rewards for farmers impede a more hierarchical relationship between cooperative and members, the cooperative would ultimately loose its coordination role in the agri-food sector (Fulton, 1995). However, economic and managerial research on cooperatives has largely ignored that the cooperative, besides being an enterprise, is also a social community (Borgen, 2004; Valentinov, 2004; Osterberg and Nilsson, 2009). Being a community should give the cooperative, at least in theory, an advantage over investor-owned firms in terms of trust development and increased knowledge about the partners’ reliability and competences. In other words, particular characteristics of the farmer-cooperative relationship have the potential to counterbalance the claimed coordination disadvantage (Mérel et al., 2009). 

The following subsections will elaborate on relationship characteristics that are likely to differ when comparing cooperatives with IOFs and which may have an implication for quality provision. For each relationship characteristic there is a hypothesis comparing IOF and cooperative. 
Investment requirements

Distinctive techno-economic characteristics of broiler production require investments specific to this industry, not necessarily to one buyer. If two buyers require the same quality characteristics there is, in principle, a relation between the required investment at the farm and quality. It would be reasonable to expect that the level of on-farm investments required by the buyer is the same for suppliers of different firms (Dorward, 2001). Nevertheless, cooperative suppliers may make lower on-farm investments than IOF suppliers because the cooperative could be more willing than the IOF to make particular investments (such as in sorting equipment) at the processing unit. Furthermore, the cooperative is likely to be more tolerant regarding required investments at the farm level because of its open membership and member orientation. Among other reasons because it has to consider the history of the producer, who may have been a pioneer in the creation of the cooperative, long time before the cooperative firm started in the broiler business. A lower investment requirement from the cooperative could result in lower quality of the delivered products when compared to an IOF.
H1. The degree of investment required is likely to be higher for IOF suppliers than for cooperative suppliers. 

Dependence
Dependencies are asymmetrically distributed in most transactions (Loader, 1997). In agrifood transactions, this unbalance in the mutual dependencies usually disfavors farmers. Suppliers that perceive themselves as more dependent are more likely to behave less opportunistically due to the expectation of continuity (Coronado et al., 2010), the fear of losing the only buyer or the fear of losing indispensable services. That is, if the current exchange partner is providing better services than an alternative exchange partner, this increases dependence and the costs of switching (Heide and John, 1988). The implication for quality provision, when comparing cooperatives and IOFs, is that (more) dependent suppliers are likely to shirk less in terms of delivering quality.
Cooperative suppliers are likely to be more dependent on their buyer than IOF suppliers because of specific services offered by the cooperative that are not offered by the IOF and/or because of ownership reasons. Members of the cooperative, which own assets at two stages of the supply chain (at farm and processing firm level), face higher switching costs than farmers delivering to an IOF. Furthermore, if a cooperative has as its primary objective the guaranteeing of market access to its members, suppliers are likely to be more dependent once the outcome associated with the cooperative is not possible with an alternative buyer. 
H2. Buyer dependence is likely to be higher for producers supplying to a cooperative than for suppliers of an IOF. 

Communication 

Coordination costs can be reduced through communication (Paulraj et al, 2008; Coronado et al., 2010). Frequency of information exchange on quality requirements are expected to reduce coordination costs. Thus, a more frequent communication of the processing firm managers and technicians with the suppliers is likely to result in the latter’s higher awareness of the quality requirements and the associated farm management techniques. Communication is a powerful coordination mechanism precisely because in most situations it is the quickest means of establishing the necessary shared knowledge among those who wish to coordinate their actions to each other (Gulati and Puranam, 2011). Better communication with farmers is considered as one of the managerial advantages of the cooperative, especially in the case of small and medium-sized cooperatives (Briscoe and Ward, 2006). Therefore a more frequent communication on quality improvement between producers and their cooperative (when compared to communication between IOF suppliers and the IOF) is expected to result in a higher quality provision.
H3. Communication on quality improvement is likely to be more frequent in supplier-cooperative relationships than in supplier-IOF relationships.
Uncertainty

If producers perceive that it is easy for buyers to distort facts to their own interests, that is, if they do not trust the buyer’s good faith, this can have a negative impact on their own effort and on the commitment to the relationship. Behavioral uncertainty may increase suppliers’ propensity to shirk in terms of quality. Contracting is likely to be less costly with producers supplying to their own cooperative, for the advantage of cooperatives in reducing transactional risks resides, in principle, in their tendency to involve lower information asymmetries and greater trust in their relationships with farmers than would be the case with IOFs (Sykuta and Cook, 2001). If behavioral uncertainty is lower for cooperative suppliers, this may increase their rate of compliance with quality requirements.
H4. Uncertainty regarding buyer’s behavior is likely to be lower for cooperative suppliers than for IOF suppliers.
Market risk 

Reducing farmers’ market risk has been a traditional role of agricultural cooperatives. The member’s objective function is normally multidimensional, but the overall objective of a member as a user is to secure market access over time, at best possible product prices. In fact, the underlying motivation for a member to enter a mutually binding agreement with a cooperative is to reduce uncertainty related to market access (Borgen, 2004). If prices are volatile, a processing cooperative is able to adjust the producer price afterwards using patronage refunds, whereas an IOF would attempt to pass the risk to producers. We can hypothesize that even if the broiler transaction is the same and the contractual arrangement is similar, a cooperative will bear a larger share of market risk than an IOF would do, for instance, by paying the same price to producers even in times of crisis. Lower market risk for cooperative producers may lead to higher producer commitment. Since cooperative members are less worried about losing value due to market fluctuations, they are likely to be more committed to improving process quality such as animal welfare, whereas IOF suppliers may ignore animal welfare in their effort to maximize output.
H5. A cooperative is likely to reduce market risk for producers more than an IOF. 
Adaptation support

With a more direct implication for quality provision, the technical support given by buyers to producers in adapting their production processes to new quality requirements is likely to be higher in a cooperative since it is a member-oriented organization. Adaptation support involves intensifying information exchange and technical assistance in order for producers to adapt to a specific quality requirement. Balbach (1998) suggested that since sugar beet growers owned the processing plants, producers could adopt the most accurate method of measuring sucrose content because their ownership reduced information and monitoring costs. In doing so, they could also provide economic incentives for producers to supply sugar beets with greater sucrose content. 

Quality requirements may change suddenly with a change in consumer preferences. A cooperative is likely to have an advantage in terms of communicating consumer preferences back to farmers and training them to comply with different or higher quality standards (Mérel et al., 2009). Cooperatives often have decentralized committees which organize information meetings about specific farm management techniques, in order to help members to improve the quality of their production processes and the quality of the delivered products. 
H6. Suppliers delivering to a cooperative are likely to receive more technical support from their buyer for adapting to new quality requirements than IOF suppliers.
4. Methods and data

To analyze the role of relationship characteristics in broiler suppliers’ compliance with quality requirements, a survey of broiler producers was carried out over the period December 2010 and June 2011. This survey was preceded by qualitative research during the period March 2010 to October 2010, which included in-depth interviews with producers and managers of the cooperative. This methods and data section is divided in three parts. First we describe our variables. Second we provide a description of the data collection procedure. Finally, we explain how we have analyzed our data.
4.1 Measures 

Our criteria for performance both in terms of production efficiency and quality are based on commercial criteria used by the slaughterhouses. 
Production efficiency performance - Producers’ revenue is determined by a formula which takes into account the average weight, the survival rate, the feed conversion ratio and the age of the batch at the time of delivery. If a producer has a higher than average rate of rejection due to injuries and/or diseases, or if the feed conversion ratio is higher than the average for all producers, he will get a lower price per kilogram. When the producer’s batch is discounted it means that he had a higher than average feed conversion and/or rejections. In other words, discounted batches indicate a lower than average production efficiency performance. Our indicator for production efficiency is the proportion of transactions discounted for rejection, mortality and/or high food conversion. Thus, we measure production efficiency by dividing the number of delivered batches that had discounts due to one or more of the above causes by the total number of delivered batches. The unit of measurement here is a ratio from zero to one.

Quality performance - If the amount of feet callus from a sample is higher than the level tolerated by the slaughterhouse, producers are discounted for lower quality. Our indicator for quality performance is the proportion of transactions discounted due to chicken feet callus. The proportion is defined as the number of delivered batches that had discounts due to chicken feet callus divided by the total number of delivered batches. As with production efficiency, the measure for quality performance is a ratio from zero to one. The lower the ratio, the higher is the quality.
The relationship characteristics were measured on the basis of producers’ perception, ranging from (1) totally agree to (5) totally disagree. Required investments – The extent to which the producer made investments that were required by the buyer in order to start/continue delivering. Dependency – The extent to which the producer depends on the current buyer, or the extent to which the producer faces switching costs when discontinuing transacting with the current buyer. Communication – Since we wanted to capture communication frequency subjectively, we measured the extent to which the producer is regularly informed about how to improve the quality of his broilers. Behavioral uncertainty – We measured the producer’s perception of the uncertainty regarding the buyer’s behavior, especially regarding opportunistic behavior, through the extent to which it is easy for the buyer to distort facts to his advantage. Market risk reduction - The extent to which the buyer maintains the price paid to producers even in times of crisis. Adaptation support - The extent to which the buyer technically supports the producer in adapting to specific quality requirements. Finally, as an objective measure of relationship characteristic we measured the producer’s past experience with the same buyer through the number of years selling to the current buyer.
4.2 Data collection
A survey method was used to collect data on the difference between the cooperative (from here on “Coop”) and the IOF in their relationship with producers. A questionnaire using a 5 point Likert scale (anchored between “Totally disagree” and “Totally Agree”) items was distributed among broiler producers that are members of the Coop and broiler producers that supply to an IOF, both in the state of Paraná - Brazil. We had access to a list of IOF broiler suppliers in the west region of Paraná through the regional syndicate of farmers. In order to delineate the population of broiler producers supplying to an IOF, the producers had to be located in one of the same municipalities where the cooperative is operating, and they had to be delivering to an IOF that used the same quality requirements as the Coop. The Paraná association of broiler processors (Sindiavipar, 2009) classifies them according to the following licenses: (1) licensed to export; (2) licensed to export to China; (3) licensed to export to the European Union; and (4) Halal slaughtering method. After selecting the proper municipalities and the IOF’s with the proper licenses, the resulting list constituted the sampling frame.
The total amount of IOF broiler producers in the same municipalities where the Coop and supplying to one of the IOFs that have the same licenses as the Coop was 53. For practical reasons, six suppliers in a distant municipality were not surveyed. In addition, some farmers in the list had ceased to be suppliers of broilers. Eventually, the questionnaire was applied, between April and June 2011, among 42 broiler producers that supply either of the two IOFs. There are 376 broiler producers delivering to the Coop which operates in 11 municipalities of this region. From the 11 we surveyed the 8 most representative municipalities in terms of broiler production, and a non-proportionate stratified sample was taken from each municipality (either 10 or 5 producers). Those municipalities that had more than 10% participation in the total Coop’s broiler production had 10 producers surveyed, while those between 5 and 10% had 5 producers surveyed. The surveyed producers from each of the 8 municipalities were randomly selected from a list with all broiler producers per municipality delivering to the cooperative. We surveyed 55 Coop broiler producers between December of 2010 and April of 2011. The total number of surveyed broiler producers was 97, where 55 were Coop suppliers and 42 were IOF suppliers.
4.3 Data analysis 

To compare means of the two groups we would have used independent t-tests if the data were normally distributed, which was not the case (all variables had significant Kolmogorov-Smirnov and Shapiro-Wilk test statistics). Therefore, we had to use nonparametric tests to compare the conditions: being an IOF or a Coop supplier. The nonparametric equivalents to the independent t-test are the Mann-Whitney and the Wilcoxon rank-sum tests (Field, 2005: 522). The Mann-Whitney test relies on scores being ranked from lowest to highest.

The group with the highest mean rank should have a greater number of high scores within it, which is useful in order to interpret a significant result. When samples are small or the data is poorly distributed, there are more accurate methods for analyzing the significance of these tests than the asymptotic method. The most accurate is to ask SPSS for an exact test, which calculates the significance of the Kruskal-Wallis test exactly.

For each group of variables we organized the output in two parts. The first part of the output summarizes the descriptive statistics and the mean rank. The group with the highest mean rank is the group with the greatest number of higher scores in it. From this we can ascertain which group had the highest scores. The second part of the output provides the actual test statistics for the Mann-Whitney test, the Wilcoxon procedure and the corresponding Z score. Since predictions have been made we need to look at the one-tailed probability.

5.  Results

Although the mean proportion of efficiency discounts is higher for IOF suppliers (34% > 23%; Table 1.1), the Mann-Whitney test indicates that both groups of producers – IOF and cooperative - report statistically comparable (p=0.316; Table 1.2) proportions of efficiency discounts, that is, discounted transactions due to rejections and high feed conversion. This proportion is related directly to the production efficiency formula upon which all producers’ payment is based. That is to say, the higher the food conversion and the number of rejections, the lower will be producer’s share of the total production. Therefore, producers have a strong incentive for staying as close as possible to the efficiency frontier, minimizing these direct economic loss factors, regardless whether they are Coop or IOF suppliers. Furthermore, production efficiency is likely to be highly dependent on technology applied at the broiler house. The level of technology varies among producers, which might be reflected in the high standard deviation (compared to the mean) both within the IOF and Coop group.
Table 1.1 – Descriptive Statistics

	Performance

Variables
	Mean
	Std. Deviation
	N
	Mean Rank

	
	Coop
	IOF
	Coop
	IOF
	Coop
	IOF
	Coop
	IOF

	Efficiency discounts
	.23
	.34
	.26
	.40
	55
	42
	47.84
	47.84

	Quality discounts
	.31
	.42
	.28
	.26
	55
	42
	42.96
	56.90


Table 1.2 - Summary of non-Parametric Tests
	Performance Variables
	Mann-Whitney U
	Wilcoxon W
	Z
	Exact Sig. (1-tailed)

	Efficiency discounts 
	1091.000
	2631.000
	-.482
	.316

	Quality discounts 
	823.000
	2363.000
	-2.433
	.007


On the other hand, the proportion of quality discounts, i.e., transactions that had discounts due to callus, was significantly higher for IOF suppliers (p=0.07, Table 1.2 and Mean Rank 56.90  > 42.96, Table 1.1). While the mean indicates that the average proportion of quality discounts was 31% for Coop suppliers versus 42% for IOF suppliers, the value of the mean rankings indicates that IOF suppliers had the greatest number of higher scores (considering the 0-1 ratio) (Table 1.1). Thus, producers that deliver to the Coop have on average higher quality performance regarding the avoidance of chicken feet callus.
Table 2.1 – Descriptive Statistics
	Relationship Characteristics
	Mean
	Std. Deviation
	N
	Mean Rank

	
	Coop
	IOF
	Coop
	IOF
	Coop
	IOF
	Coop
	IOF

	Required Investment
	3.74
	4.83
	1.231
	.377
	55
	42
	37.22
	63.00

	Dependence 
	4.18
	3.67
	.925
	1.162
	55
	42
	54.41
	41.92

	Communication frequency
	4.45
	4.24
	.603
	.932
	55
	42
	50.62
	46.88

	Behavior uncertainty
	3.09
	3.45
	1.191
	1.292
	55
	42
	45.33
	53.81

	Market Risk reduction
	4.05
	3.00
	1.079
	1.325
	55
	42
	58.13
	37.05

	Adaptation support
	3.89
	3.64
	1.133
	1.055
	55
	42
	52.45
	44.49

	Years with same buyer
	8.47
	14.88
	2.93
	9.16
	55
	42
	41.80
	58.43


Table 2.2 – Non Parametric Tests
	Relationship Characteristics
	Mann-Whitney U
	Wilcoxon W
	Z
	Exact Sig. (1-tailed)

	Required Investment
	525.000
	2010.000
	-5.016
	.000

	Dependence
	857.500
	1760.500
	-2.320
	.010

	Communication Frequency
	1066.000
	1969.000
	-.725
	.228

	Behavioral uncertainty
	953.000
	2493.000
	-1.521
	.065

	Market Risk reduction
	653.000
	1556.000
	-3.833
	.000

	Adaptation support
	965.500
	1868.500
	-1.482
	.071

	Years with same buyer
	759.000
	2299.000
	-2.903
	.002 


We found that Coop suppliers on average (mean higher than 3) agree that they were required to make investments in order to sell to their current buyer. Nevertheless, IOF suppliers perceive a significantly higher (p=0.00, Table 2.2 and Mean Rank 63.00> 37.22, Table 2.1) degree of investment requirements at the farm level than Coop suppliers do. It is important to note that the standard deviation within the Coop group was almost 4 times higher than in the IOF group (Std. Deviation 1.231 > 0.377, Table 4.1). This shows heterogeneity among Coop producers, which could mean that some producers might have made the required investments while others have not.
Our results show that the supplier’s perceived dependency on the buyer is significantly higher for Coop suppliers than for IOF suppliers (p=0.01, Table 2.2 and Mean Rank 54.41 > 41.92, Table 2.1). Perceived switching easiness was significantly higher for IOF supplier (p=0.069, Table 4.2 and Mean Rank 53.92 > 45.2, Table 4.1). On average IOF suppliers agree it is easy to switch buyer (mean=3.21, Table 2.1) whereas Coop suppliers disagree that it is easy to switch to another buyer (mean=2.80, Table 2.1), which means switching costs are higher for Coop suppliers. Communication frequency did not show statistically significant differences between the two groups of suppliers, but behavioral uncertainty did. IOF suppliers had a significantly higher score on the uncertainty of buyer’s behavior variable, the one regarding suppliers’ perception of the easiness of buyers distorting facts to their own advantage (p=0.065, Table 2.2 and Mean Rank 53.81 > 45.33, Table 2.1).

Market risk reduction showed to be significantly higher for Coop suppliers (p=0.00, Table 4.2 and Mean Rank 58.13 > 37.05, Table 4.1). Adaptation support also showed to be significantly higher for Coop suppliers (p=0.71, Table 4.2 and Mean Rank 52.45 > 44.49, Table 4.1). Finally, IOF suppliers have been delivering to the same buyer for a longer period than Coop suppliers (14 years versus 8 years, on average).
Table 3 – Summary of Results
	Hypothesis
	Accept?
	Significance

	H1. The degree of investment required is likely to be higher for IOF suppliers than for cooperative suppliers.
	YES
	***

	H2. Buyer dependence is likely to be higher for producers supplying to a cooperative than for suppliers of an IOF.
	YES
	**

	H3. Communication on quality improvement is likely to be more frequent in supplier-cooperative relationships than in supplier-IOF relationships.
	NO
	---

	H4. Uncertainty regarding buyer’s behavior is likely to be lower for cooperative suppliers than for IOF suppliers.
	YES
	*

	H5. A cooperative is likely to reduce market risk for producers more than an IOF.
	YES
	***

	H6. Suppliers delivering to a cooperative are likely to receive more technical support from their buyer for adapting to new quality requirements than IOF suppliers.
	YES
	*


*Significant at a 10% level, ** significant at a 5% level, *** significant at a 1% level.

6.  Discussion

The results for each of the hypotheses are presented in Table 3. We will now discuss each of these results, including possible explanations for the findings that did not support what was expected on the basis of theory or previous empirical research.
Required Investment

When quality improvements require investments in broiler production processes one would expect that farmers who did invest more would have higher quality performance. Our results showed exactly the opposite. Those who had a higher degree of investments required (IOF suppliers) had a lower quality performance, that is, a higher rate of discounts due to feet callus (pododermatitis). Although on-farm quality management is not explicitly looked into in this paper, from our results we can interpret that quality is more dependent on management than on facilities and equipment. In fact, it is known from poultry production literature that the single largest factor influencing foot callus is wet or damp bedding and that the key approach to minimizing the animal welfare problems associated with foot callus is through high levels of bedding management, for instance, by keeping the bedding dry and regularly checking whether the drinkers are working properly. 
IOF suppliers showed a higher level of required investments, but cooperative suppliers were more heterogeneous in the required investments (standard deviation 4 times higher than within IOF suppliers). While some cooperative producers have made on-farm investments specific for the buyer of their broilers, others have not. Although the quality control system in the cooperative seeks to standardize the measurement, the absence of specific technology in the broiler houses is more tolerated by the cooperative than by the IOF. Therefore, the higher degree of required investments for IOF suppliers and the higher heterogeneity among cooperative suppliers can be interpreted as a higher level of tolerance by the cooperative. By tolerating different levels of investment at the farm level, the cooperative’s quality control is likely to be influenced by relationship between farmers and cooperative, such as the farmers’ ties with technical assistants, quality managers, and production managers.

Dependence
The fact that cooperative members jointly own assets at the processing stage of the supply chain creates interdependency between the parties of this transaction, which is reflected in relational contract agreements with no termination date. IOF suppliers, in contrast, have contract only for two years. Farmers owning assets at the processing stage have higher switching costs, hence higher dependence, than farmers delivering to an IOF. Farmers that value the quality of services and market risk reduction are probably more dependent because these services and guarantees would probably not be available outside the cooperative. Heide and John (1988) already found that in case of high dependence the threat of switching to another buyer to induce-non-opportunistic behavior is not that credible for the supplier. In the case of a cooperative, the mutual dependence is more balanced. Not only the member is dependent on the cooperative buyer, also the cooperative depends on member patronage and loyalty.

Communication 

The IOFs and the cooperative are communicating information on quality improvements with the same frequency, contrary to what we expected. Although communication is a powerful coordination mechanism, when shared knowledge already exists, communication becomes less necessary. The theoretically superior knowledge transfer properties of a cooperative when compared to an IOF are conceptually not inconsistent with the equal levels of information sharing (in terms of frequency) to coordinate quality improvement. If cooperatives, because they are also social communities, possess unique advantages in creating and maintaining a shared cognitive framework (Kogut and Zander, 1996), this common ground may eliminate the need for information flows in coordinating specialized activities (Gulati and Puranam, 2011).
Behavioral uncertainty

The hypothesis that uncertainty regarding buyer’s behavior is lower for members of the cooperative than for suppliers to the IOF was corroborated. Cooperative suppliers do not perceive that it is easy for their buyer to distort facts. This result can be explained in terms of trust and lower information asymmetry (Sykuta and Cook, 2001). Cooperatives can improve transparency by providing information that would otherwise be unavailable or insufficient. Cooperative suppliers may trust the intentions of the buyer more than IOF suppliers do and are probably more aware of the relevant information that guide the cooperative’s strategic and operational decision making. Cooperative suppliers perceive themselves as more dependent than IOF suppliers, thus trust in the exchange partner is crucial for them. Trust, or the lower behavioral uncertainty that results from it, may be mitigating producers’ shirking on quality. 
Market Risk reduction 

As expected, the cooperative reduces market risk for producers more than the IOF does, by maintaining prices even in times of crisis, that is, when market prices for chicken meat fluctuate substantially. One possible link between market risk reduction and quality performance is that by feeling relatively safe in terms of market risks, producers can commit more to quality improvements such as avoiding feet callus. IOF suppliers, who have to bear more market risk, will be putting more effort in maximizing output even at the expense of animal welfare, since they never know if prices will suddenly be reduced.
Adaptation support
The results showed that cooperative suppliers are receiving more technical support from their buyer in order to adapt to specific quality requirements. The technical support cooperatives give to their members in terms of adapting to a specific quality requirement through its decentralized committee meetings may counterbalance adverse selection, a traditional problem in agricultural cooperatives. A cooperative may have a strict quality control and may even exclude members from the business branch if the member performs badly. However, what seems to be important here is that although starting with greater heterogeneity in terms of producers’ capacity to produce high-quality products, the cooperative may allocate resources in providing training to the lower quality producers so as to raise quality to a higher and more uniform level. 
7.  Conclusion and suggestions for further research 

What could explain the delivery of higher quality by cooperative suppliers when compared to suppliers to an IOF? In seeking an answer to this question, we focused on a number of seller-buyer relationship characteristics. By using this focus our study is mainly explorative, without aiming to provide final answers on what explains differences in quality. As the literature on this issue of rather thin, and theories point into different directions, we did not seek to establish causality between governance structure and quality performance.
Still, our results show that there are some important differences regarding relationship characteristics that could account for this higher performance. Despite the investment requirements being lower for cooperative than for IOF suppliers, cooperative farmers’ production practices are resulting in a higher rate of compliance and higher average quality. Relationship characteristics which result in producers’ higher commitment and competence explain the advantage of the cooperative over the IOF in terms of quality performance. Dependency on current buyer, which is higher for cooperative members, uncertainty regarding buyer’s behavior, which is lower for cooperative members, and market risk reduction by the buyer, which is higher for cooperative members, can help explain the higher rate of compliance to the “feet callus” quality standard. These three features of the supplier-cooperative relationship are likely to prevent suppliers from shirking behavior and to induce commitment. Moreover, cooperative suppliers receive more technical support from their buyer for adapting to new quality requirements than IOF suppliers do; this is likely to positively affect farmers’ competence in complying with quality standards.
On the basis of discussion of our results we suggest a research agenda on issues that have received little attention in studies on agricultural cooperatives. First, it is worth studying the multiple causes of suppliers’ dependence on their buyer and the potential benefit for the supplier, with a special emphasis on comparing whether the causes are different between cooperative and IOF. Contrary to what is argued in TCE, dependency does not have to lead to a hold-up situation where part of the value can be appropriated by one of the parties. Asymmetric dependency arising from asset specificity is different from the mutual dependency associated with higher exchange performance (Heide and John, 1988), particularly if the buyer provides specific services like technical support, market risk reduction, and guaranteed market access. That is, dependence may be due to “negative” factors as lack of alternatives but also to “positive” factors as good services and ownership of assets at the downstream level of the supply chain. Dependency per se does not lead to commitment, especially if the only cause is a “negative” one. However, when the suppliers own the assets of the processing firm, as in a cooperative, and benefit from the provision of services by that processing firm, the balanced mutual dependence has a positive impact coordination and thereby on quality performance. 
A second future research topic is the potential advantage of agricultural cooperatives over IOFs in delivering credence quality attributes. Credence attributes are those for which even the consumption does not bring information on the real quality. They include diverse issues like animal welfare and environmental concerns, but also food safety issues like the use of antibiotics and hormones. The agency problem with credence attributes is that the supplier has an information advantage and may gain from withholding this information. According to Barzel (2000), when attributes are non-observable or costly to measure the transaction will be efficiently governed internally by a firm or by a long term buyer-seller relationship where relational norms play an important role. It is worth investigating whether the member-cooperative relationship characteristics are able to mitigate agency problems related to information asymmetry in the production of credence quality attributes in the agrifood sector.
Finally, much has been said about the weaknesses of cooperatives in terms of quality provision (Hanf and Kühl, 2005; Hanf 2009). One of these weaknesses relate the adverse selection problem resulting in reduced product quality and/or the exit of the high-quality producers from the cooperative (Hendrikse and Bijman, 2002). However, cooperative mechanisms for supporting the adaptation of members to specific quality requirements needs to be understood better, especially if they can counterbalance the adverse selection problem. What seems to be an important future research topic is the cooperative’s choice to allocate resources in training the lower quality producers as to raise product quality to a higher level. That is, despite starting with greater heterogeneity in terms of producers’ capacity to produce high-quality products, cooperatives may achieve high quality provision through superior coordination and adaptation support.
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