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Abstract
Organic food supply chains often face a challenge to receive stronger commitment from farmers necessary to access the mainstream food market. This study measured the farmers’ effort level was by using a proxy indicator, and sought factors that affect the level, based on the data obtained from an organic food supply chain in Japan. Four factors were found: (1) the farmers’ self-evaluation on their effort level, (2) satisfaction with the terms of contract, (the farmers’ self-evaluation on their product quality, and (4) the farmers’ dependence on the chain as a source of income; are related to the effort level realized by an individual farmer. Based on the result, the study has concluded that the measures that lower the self-evaluation of farmers’ performance can make the farmers more cooperative with the aims of the chain.  
Introduction
The Japanese organic food supply chains have historically developed unique rules for the purchase of organic food. The buyers (consumers, wholesalers, etc) are required to pay a fair and fixed price for products, and to purchase the quantity as promised at the beginning of the growing season. Such alternative market system is known as „teikei“, „joint purchase“, or „home delivery services“, and has encouraged farmers to join the scheme and boost production. However, the continued growth in production and the increasingly sluggish demand have occasionally created a massive surplus, forcing them to explore buyers outside the existing chain. 

The sales expansion to external buyers, however, has not been easy. The mainstream markets, such as supermarkets and restaurant chains, often request good cosmetic quality and stable supply of the products, at the same or lower prices. In the absence of a monetary incentive, it has been difficult for an organic food supply chain to meet the expectation of the buyers in the mainstream channels; the largest problem being the instability of supply (Taniguchi 2003). In addition, many organic food supply chains are reluctant to install a price mechanism as a means to improve farmers’ performance. Acknowledging that the national auction house has been a driving force for the capital intensive, large-scale, monoculture production, the stakeholders of the chain believe that the integrity of organic production will be lost if they make the market more competitive. 

Theoretically speaking, it is considered that farmers are always tempted to cheat their effort level under the information asymmetry. If they are a part of a supply chain, there is a greater incentive to falsely report the effort level, because they can free-ride on the „collective reputation“ of the chain. Tirole (1996) argues that an individual member of the chain decides their effort level based on the value of the collective reputation, which is established by the former and existing members of the umbrella before the individual’s entry. In other words, the effort level of an individual member is likely to be affected by the past behaviors of the other members in the umbrella. Gergaud and Livat (2004), in support of Tirole’s view, empirically showed that the collective reputation is affected by the individual reputation, and vice versa. 
Correspondingly, this study applies the theory of collective reputation to the case of organic food supply chains, and examines if the effort level chosen by an individual farmer is affected by the performance of the other farmers in the chain. Then, based on the results, strategies to increase the farmer’s effort level are suggested. 

Methodology
This study is based on the case of POFA, an organic food supply chain in Japan led by the wholesaler “Bio Market, Inc.”. The analysis consists of: 1) the calculation of the proxy indicator and examination of the room for improvement in farmers’ effort level; and 2) the identification of the characteristics held by farmers who have higher effort level. Preliminary interviews with the stakeholders in the chain, including the farmers, the shop owners, and the wholesaler staff, were made prior to conducting the main analysis. 
Farmer’s “effort level” was measured by “deviation,” which is defined herein as the average absolute difference between the weekly „planned“ quantity and the „actually supplied“ quantity of a product. The “deviation” was then normalized by dividing them by the average weekly „planned“ quantity. The „deviation“ was calculated for every individual farmer or farmers group in the chain and for a total of 20 major fruits and vegetables, which were supplied in the period between the first week of January 2003 and the last week of 2005. Based on the individual “deviation” level, farmers were then divided into two groups: the “large deviation” group (= low effort group), and the “small deviation” group (= high effort group).  
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A structured questionnaire was made to grasp characteristics of the farmers in the chain. The questionnaire was mailed on September 15, 2006, to all organic farmers, whether individually or in groups, 87 in total, of which 59 (67%) returned it by the end of the following month. The questionnaire asked farmers to provide self-evaluation on: the level of commitment to the improvement of quality and punctuality of supply (13 questions); and the quality of their own products relative to the average quality level in the chain (1 question). It also asked about the respondent’s satisfaction with the terms of the contract with Bio Market (8 questions) and the degree of dependence on the chain as a source of income (1 question).  All questions above were evaluated in 5-grades, and each grade was counted as „points earned“ for each question, which were summed up for each question category stated above. The difference of the average points between the two groups was statistically tested. 

Results

Weekly “deviation” for each commodity was 0.47, on average, which means about half of the quantity planned was not delivered or supplied in excess. Standard deviation of the farmer’s “deviation” for 20 product items was on average 0.34, with the median 0.25. Standard deviation for three items exceeded 0.40, suggesting the existence of large gaps in “deviation” levels among the farmers. 

The questionnaire result showed that the majority of respondents have the following characteristics: 1) operate as a family farm, 2) manage small scale of farm land (less than 3 ha), 3) put more than 60% of farm land under organic management, 4) depend more than 70% of household income on farming, 5) be relatively young (less than 55 years old), and 6) work in partnership with Bio Market for more than 15 years. Many respondents sell their products also to consumers (directly) and/ or other outlets including: specialized wholesalers, home deliveries, and natural food stores. 
Average points earned for each question category (QC) and the t-statistics of the difference between the two groups are shown in Table 1. As evident in the table, the „small deviation“ group tends to: evaluate their own efforts more moderately (QC 1); be more satisfied with the contract with Bio Market (QC 2); rank their own product quality lower in the chain (QC 3); and depend for their income more heavily on the sales to Bio Market (QC 4); than the „large deviation“ group does.   
	Table 1:  Average Points for Each Question Category (QC) 

	Question Categories
	Small deviation
	Large deviation
	t-value

	1) Self-evaluation of effort level for improvements
	37.9
	42.2
	2.47**

	2) Satisfaction with contract with Bio Market
	29.0
	25.6
	2.22* 

	3) Self-evaluation on the quality of his/her own product relative to other products sold in the chain
	3.3
	4.0
	2.93**

	4) Dependence on Bio Market as a sales channel
	3.5
	2.6
	3.21**

	* significant for P<0.05    ** significant for P<0.01
Note: The points for question categories 1) and 2) are calculated from the sum of the five-grade evaluation, ranging from “not at all (1)” to “strongly yes (5).” Question category 3) is a single question asking for a five-grade evaluation ranging from “very low (1)” to “very high (5).” Question category 4) is also a single question, but is a multiple choice from “Less than 10%,” “10 to 30%,“ ”30 to 50%,” ”50 to 70%,” and “70% or more.”


Contrary to expectation, the results of the QC 1 and QC 2 showed that the farmers who modestly evaluated their own effort level or the quality of their own products tended to deviate less (i.e. make stronger commitment to the chain). One of the possible explanations for this is that the farmers in the “small deviation” group are “unskilled” farmers who feel that it is more costly to leave the chain compared to those in the “large deviation” group. In other words, the “small deviation” group might be more dependent on, and benefit from, the collective reputation of the chain than the other group. Since the perceived cost of switching is higher for the “small deviation” group, the opportunity cost of cheating is likely to be higher, thereby bounding the group stronger to the chain’s policy. The result of the QC 4 complements this assumption; it showed that the “large deviation” group has wider sales channel compared to the “small deviation” group, hinting the “small deviation” group has less bargaining power against Bio Market. Further, the result of the QC 2 is consistent with the analysis above, because the “large deviation” group, if they are more confident and skilled, would feel unsatisfactory or unfair to being treated equally with those in the other group under the contract with Bio Market.   
Discussion
The fact that the ranking of the product quality within the chain is related to the effort level is in line with the idea that the farmers take account of the performance of others in the chain when choosing the effort level, as hypothesized earlier. This study contributed to providing another example that exhibited measures in solving free-riding, even in the absence of monetary measures or punishment rules. One might argue that organic farmers are already making the maximum efforts, and there is no more room for improvements. However, in the preliminary interviews, the stakeholders expressed their concern for the existence of free-riding, and the questionnaire conducted in this study revealed that 30 to 40% of farmers admitted some “deviation” was caused by artificially controllable reasons. Nevertheless, the weakness of this study is an attempt to use “deviation” as a proxy for the farmers’ effort level. Since there are numerous factors that are not captured clearly but may affect the “deviation” level, including unusual weather, and plague of bugs/ diseases, etc, the indicator needs more careful examination and/ or sophistication. 
Conclusions 
This study has found that the effort level realized by an individual farmer is affected by the effort level by the other members, and supports the view that non-monetary incentive for the greater level of cooperation does exist. The farmers who made more efforts were “modest” in their own performance, which suggests that the effort level of a specific farmer might increase if the chain adopts strategies that can shift the perceived collective reputation upwards, and thereby lower their subjective ranking within the chain. Possible strategies include: organizing tours to model farms, new contract with highly skilled farmers, and the use of promotional materials. 
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� Guthman (2004) reports that the organic production is already widely „conventionalized“ in California and the associated problems have been observed.
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