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1. Introduction

　As is well known, Chinese agricultural production was increased drastically by a rural 

institutional reform such as an introduction of family contract responsibility system. Nowa-

days, foundation of “Farmers professional cooperatives” (hereafter, this is abbreviated to 

“FPC”) is paid the most attention as the institutional reform. The weakness of small size 

farmers can be reinforced by autonomous organization of farmers that drives collective 

power. Typical organization of this type is the agricultural cooperatives, and FPC is one of 

these cooperatives. Especially, enactment of cooperative law in 2007 caused drastic increase 

of FPC in rural area, and FPC is expected to play a main role for rural development (See Jia 

et al. (2012), World Bank (2006)).

　Corresponding to this expectation, its significance and problems were pointed out from 

the conventional economics viewpoints such as its efficiency (Huang et al. (2013)) and agri-

cultural policy (Deng et al. (2010)). Although these viewpoints are important, the key issue 

in practice is acceleration of farmersʼ participation in FPC or more foundation of FPC. The 

income gain that farmers can obtain after participation is an important factor for participation 

(Ito et al. (2012)). However, this viewpoint can be applied not only to FPC but also to any 

kinds of organization. The viewpoint peculiarly related to FPC must be clarified for practical 
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purpose. 

　We consider the peculiarity is found in the fact that FPC have been formed in food system, 

corresponding to “agriculture industrialization policy.” 1） These FPC play roles as marketing 

cooperatives in food system. These are concretely explained as follows. A food processing 

company or a distributing company organizes FPC with farmers and become “a processing 

or marketing unit of the FPC” (hereafter, this is abbreviated to “PMUC”). PMUC purchases 

agricultural products from member farmers, and it processes the products and sells them to 

consumers. We focus on farmersʼ participation in this type of marketing cooperative.

　How can we grasp farmersʼ participation in the context of food system? Food system is de-

fined as nexus of transaction between supplier and buyer. Accordingly, we must pay attention 

to a vertical coordination between both parties in food system (See Frank and Henderson 

(1992), Royer and Rogers (1998), Galizzi and Venturini (1999)). The vertical coordination 

of food system can be well analyzed by applying “Organizational Economics” which studies 

relationship between supplier and buyer based on transaction cost, property rights, or incom-

plete contract theory (See Cook and Barry (2004), Menard and Klein (2004)). Especially, 

an organization of the cooperative that control food system has been mainly analyzed in 

conventional research of this field (Sykuta and Cook (2001)). A cooperative is considered as 

organization of vertical coordination between supplier (farmers) and buyer (PMUC), conse-

quently the cooperative has been studied based on organizational economics (See Hendriske 

and Veerman (2001a,b), Hendriske and Bijman (2002), Cook et al. (2004)).

　Some studies also analyzed FPC as the organization of vertical coordination, such as stud-

ies on a contractual arrangement (Jia and Huang (2011)), cooperatives in supply chain (Jia et 

al. (2012)), governance structure(Jia et al. (2016)). However, very little attention was given 

to practical issues of farmersʼ participation in a cooperative in previous studies. No research 

has yet been carried out to analyze a design of participation based on organizational econom-

ics. Thereupon in this paper, first, we present the design of participation in marketing FPC as 

vertical coordination, and second, we test quantitively the design by using data that was col-

lected in Hunan Province of China. 

2. Conventional approach of organizational economics

2-1　Organizational economics and cooperatives 

　First, we explain how vertical coordination is dealt with in organizational economics. This 

economics focuses on working out a design of firm organization at the viewpoint of whether 
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the firm sources out components or produce them in-house. Outsourcing stands for procure-

ment through market, and production in-house stands for operation in vertical integration. 

The design of firm organization is described as what extent of operations should be integrat-

ed vertically. The purpose of the study is to investigate the design of the most efficient extent 

of vertical integration between supplier and buyer of components. Accordingly, the design 

is described as the efficient allocation between integration procurement and market procure-

ment, which we call as “vertical coordination design.” 
　Participation in FPC is defined as follows in accordance with vertical coordination design. 

Participation means that a farmer invests a contribution money to the cooperative and takes 

part in decision making of processing and marketing of agricultural products. Member farm-

ers, directors of company, and concerned village cadres debate heatedly the concerned activi-

ties involving productʼs contract price at the meeting. The situation that the company become 

PMUC of FPC designates that the farmer integrates downstream the company. The farmers 

commission PMUC to process and sell agricultural products using its ability. 

　The vertical coordination design of FPC is defined as the allocation of what extent each 

farmer integrates company, namely sells the products through PMUC of FPC, and what ex-

tent each farmer sells to the market directly. Selling through FPC stands for farmersʼ partici-

pation in the cooperative. Farmersʼ participation is defined as each farmerʼs vertical integra-

tion of company that is measured by the rate of farmerʼs sale through FPC.  

2-2　Transaction cost and property right approach 

　An agricultural cooperative organization has been discussed using two approaches of or-

ganizational economics: transaction cost approach and property right approach.2） The former 

approach focuses on a cost that occurs on transaction process. This investigates the vertical 

coordination design from the viewpoint of choosing the most cost saving transaction mode 

between market and vertical integration. Williamson (1979) explains the design by using 

“relationship specificity”3）: the condition where the identity of supplier and buyer matters for 

their continuity of relationship and they canʼt easily switch each partner. The extent of speci-

ficity decides transaction mode, because the degree of proportionality relating the specificity 

to its transaction cost is different in the respective mode.  

　The property right approach is developed by Grossman and Hart (1986) and Hart (1995). 

In the case that the transaction is specified to the buyer, the buyer is apt to make a demand 

for price cut, using the situation that the supplier canʼt switch the buyer easily when the price 

is renegotiated after a contract. Thus, the supplier predicts buyer to compel him to cut the 

price, which reduces his incentive to invest. This compulsion is called as “hold-up.”
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The supplier tries to acquire the property right of buyer, namely integrate the buyer to re-

solve this problem. 

　Above mentioned two approaches are applied to analysis of an agricultural cooperative 

organization. Compared with a traditional firm, Hendriske and Veerman(2001b) indicates 

its inefficiency using the transaction cost approach. Using the property right approach, Hen-

driske and Bijman (2002) shows that a cooperative has a desirable structure of property right 

for investment. Hendriske and Veerman(2001a) suggests that a cooperative can solve the 

hold-up problem but high relationship specificity is not a desirable structure. However, these 

studies treat the agricultural cooperative like a general firm and do not consider peculiarity 

of a cooperative. In addition, there is no empirical study. Taking account of the peculiarity, 

we will examine what factors decide farmersʼ participation in the form of vertical coordina-

tion design. 

　As for transaction cost approach, we focus on the relationship specificity which can be 

measured by the extent that the parties canʼt switch the partner without any loss of value. If 

the identity of ex-ante invested physical or human asset, the production site, or a brand name 

are specified to transaction partner, then bilateral dependency develops more between par-

ties, and the extent of relationship specificity is intensified.

　According to Williamson (1979), supplier or buyer is unable to respond easily to partnerʼs 

hold-up behavior in the high relationship specificity under the market transaction, and incurs 

high transaction cost. If transaction mode transfers from market to vertical integration, the 

transaction cost will decrease. Instead, an internal bureaucratic cost will increase, but the 

created value is more than offset of increase and decrease of cost. Accordingly, the vertical 

integration mode is selected in the case of high specificity. However, if it is the case of the 

market mode where the relationship specificity is very low and the bureaucratic cost is not 

needed, the transaction cost can be saved, because of partiesʼ quick response. Then, the mar-

ket transaction mode is selected in the low specificity. This theory, thus, indicates that the 

higher relationship specificity accelerates formation of vertical integration. 

　As for FPC, the higher relationship specificity accelerates farmerʼs vertical integration of 

company, that is, encourage farmersʼ participation in a cooperative. Identity of technology, 

brand name, production standard, or perishability are specified to partner in the case of agri-

cultural product trade. Thus, we build up a hypothesis related to transaction cost as follows.

　Hypothesis 1: The higher relationship specificity results in the higher extent of farmersʼ 
participation in a cooperative.  
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　Property right approach focuses on hold-up problem. The more critical hold-up problem 

accelerates an extent of vertical integration under a given relationship specificity. Ex-post 

price is also renegotiated in contract agriculture where a contract is signed before seeding, 

and actual transaction is executed after harvesting. Thus, these transactions also suffered 

from hold-up problem. In the case of industrial firms, the buyer can hold up the supplier 

using his position of bilateral oligopoly where the supplier canʼt switch the partner easily. 

However, in the case of contract agriculture where many farmers deal with one company, it 

cannot be considered that the company holds up many farmers one by one. 

　Taking account of these situations, we divide hold-up problem of contract agriculture into 

two parts. (1) The company could compel a farmer to cut the price due to the difficulty of 

switching partner. When the farmer predicts this hold-up, he reduces the incentive of invest-

ment, because he is anxious about wasting sunk cost of already invested resource. (2) How-

ever in reality, the company will not compel farmers to cut the price one by one, because it is 

extraordinarily time consuming.4） That is to say, a farmer can participate in the cooperative 

to ease the anxiety of the compulsion. But hold-up problem does not occur and does not ac-

celerate participation, because of avoiding irksome negotiation one by one. Thus, we build 

up hypotheses related to hold-up problem as follows.  

　Hypothesis 2: Hold-up problem is not related to participation in a cooperative.

　Hypothesis 3: If the compulsion of price cut is predicted, a farmer is anxious about waste 

of sunk cost and restrains participation in a cooperative.

3. Capability approach to analysis of cooperatives 

3-1　What is capability approach?

　We must focus on a capability approach of organizational economics that was not paid at-

tention in cooperatives studies. Conventional approach focused on an aversion of negative 

phase such as saving transaction cost and avoiding hold-up problem. In contrast, practical 

business emphasizes a creation of positive phase that firm seeks to acquire other firms to ex-

ploit their superior capabilities. Vertical integration is conducted in the case that the superior-

ity of capability can be exploited only through acquisition of partner. We need to focus on 

this positive phase of vertical integration.

　Langlois and Robertson (1995) represents this approach. They indicate that the firm incurs 
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large transaction cost to obtain a superior capability of partner by vertical integration. Sup-

pose a maker needs to utilize a superior marketing capability of a partner distributer, when he 

launches a novel product. However, the distributer is not familiar with this product at first. 

Accordingly, a coordination such as persuasion of learning the novelty is required to make 

the distributer take charge of marketing anew. If the learning content is tacit knowledge such 

as know-how, the coordination becomes more difficult, and more coordination cost incurs. 

The extent of vertical integration is decided by comparison of the capability benefit with this 

coordination cost.

　Farmersʼ participation in a cooperative is defined as a farmerʼs vertical integration of the 

company to exploit its superior processing and marketing capability. Famer can enjoy the 

added value of superiority which he cannot obtain in the case of selling to other private pro-

cessors or traders. However, he must make the company take an unexperienced charge of his 

own product at first, and then incurs coordination cost. We need to compare the superiority 

of the company as PMUC with the coordination cost. 

3-2　Participation to obtain capability

　A farmer participates in FPC to obtain its superior capability of the company that become 

PMUC. PMUC can produce a differentiate profit that other traders canʼt, because PMUC 

owned by the farmer himself can easily understand the merits of his product and his technol-

ogy, and easily makes use of these merits. 

　The substance of these merits understood by PMUC is the tacit knowledge that canʼt be 

depicted verbally. When a farmer makes PMUC take unexperienced charge of his product, 

he incurs the coordination cost of persuading PMUC to understand these merits. In reality, 

farmers persuade the directors of companies enthusiastically and they debate about the deal 

heatedly at the general meeting and at every opportunity. The extent of participation decides 

during these debates, comparing the obtainable profit with the coordination cost. We explain 

this comparison using the Nash bargaining game between a farmer and PMUC, because 

Nash solution is always applied to analysis of vertical integration in organizational econom-

ics. We premise that there are no information asymmetries but a contract is incomplete. 

　Suppose a farmer is X and PMUC is Y, we explain the farmerʼs vertical integration, that 

is his participation in FPC, with referring to Figure 1. Suppose both player splits one unit of 

a benefit of integration. We use x, y to denote possible agreements of each, and the feasible 

set of agreements is demarcated by pareto-optimal frontier of y=-ax+b. As for processing 

and marketing, Y is more competent than X. Accordingly, we assume b＞0 and a＞1, which 

describe relative competences. The larger a is, the larger the capability of Y is. 
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　The extent of participation can be measured by an outside option. The outside option is 

the payoff that is guaranteed even in the case of an unsuccessful transaction between X and 
Y. This guaranteed payoff can be obtained, when X switches the partner from Y to other 

second-best partner, and vice versa. The large outside option stands for the situation that 

large number of products are sold directly to the market, and small portion is sold through 

FPC. Famer can easily switch the buyer and realize large outside option, which means a 

lower level of participation. Decrease of outside option stands for increase of the difficulty of 

switching partner, and it shows a higher level of participation.

Figure 1  Nash bargaining game
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Figure 1  Nash bargaining game
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　Suppose the extent of outside option is e (≧0) in Figure 1, it displays a smallness of depen-

dence of X on Y. Decrease of e, in which e (＞0) is approaching to 0, shows increasing extent 

of participation. To simplify matters, we donʼt take Yʼs outside option to X into account. 

　We compare two cases. One is a certain size of outside option e of no participation. The 

other is the no outside option case of e=0 in which only PMUC is utilized, that is full-

scale participation. According to Nash bargaining solution, payoff (x1, y1) of full-scale 

participation and (x2, y2) of no participation are agreed respectively. Comparing the sum 

of agreed payoff in each case, we can examine a profit of participation. x1=(b+ae)/2a, 
y1=(b-ae)/2 can be derived by Max (x-e)(-ax+b). x2=b/2a, y2=b/2 can be derived by 
Max (x) (-ax+b). The total payoff of full-scale participation is: 

　x1+y1=(ab-a2 e+b+ae)/2a. (1)

The total payoff of no participation is:
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　x2+y2=(ab+b)/2a. （2）

　Subtracting equation (1) from (2), we get e(a-1)/2. Its sign condition is positive, because 

of a>1. This means that the total payoff of X and Y increases by a farmerʼs participation. 

If Y is more competent than X, it is more profitable for both to use the capability of Y in 

the form of farmersʼ participation. The increase effect of the participation is (a-1)/2 under 

given e. The larger size of Yʼs competence a is, the larger the participation effect (a-1)/2 is. 

Accordingly, the larger a induces more e, namely the larger capability of PMUC induces the 

more extent of participation.

　However, X must incur the coordination cost to obtain the profit from the capability of Y. 

Suppose this cost is C, e ≥ 2C/(a-1) is a participation constraint for a farmer. The smaller 
C and the larger a can easily satisfy this inequality, that is, the smaller coordination cost and 

the larger capability accelerates the participation.

3-3　Two aspects of capability

　Above mentioned results indicate that the larger capability accelerates farmersʼ participa-

tion accompanying with larger coordination cost. This shows there are a positive and nega-

tive aspects of using capability. We explain these two aspects using Nash bargaining game. 

　When we investigate the capability in detail, we find that the capability consists of two 

knowledges: a general knowledge of processing and marketing and a specialized knowl-

edge that can be performed after understanding the merits of the partner farmer. The former 

is called as “general knowledge” and the latter is called as “specialized knowledge.” The 

specialized knowledge is the very thing that produces the differentiate profit. Suppose the 

capability that PMUC originally owns is p. p is directly utilized as the general knowledge. 

However, when the specialized knowledge is utilized, p must be adjusted for PMUC to un-

derstand his merits. The original capability p is processed into a specialized capability K(p). 

PMUC utilizes K(p) as the specialized knowledge in actuality. 

　When PMUC utilizes K(p), the coordination is required beforehand. The farmer discusses 

his product with PMUC heatedly and tries to let PMUC understand his merits. This coordi-

nation has been conducted until the decision of participation. This means that the farmer has 

been coordinating in the dynamic process until PMUC starts to utilize K(p). Accordingly, 

this process of coordination is described as a change of K(p), namely K'(p). We assume 
K'(p)＞0, because the specialized capability K(p) increases in proportion to the original ca-

pability p. K'(p) and p are taken into consideration during their discussion before the farmer 

decides on participation.　
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　We consider the region where Y is more competent than X in Figure 1, that is, the feasible 

set is demarcated by pareto-optimal frontier of y=f(x) (f'<0, f''<0), which is more gener-

ally described rather than y=-ax+b. In addition, we focus on the region of dy/dx <-1 or 
(x+f(x))'<0, and dy/dx・x/y <-1 or (xf(x))'<0. These stands for the situation that Y is 

more competent, and both sum and product of payoff increases by the farmerʼs participation 

that is described in a move from (x1, y1) to (x2, y2) in Figure 1.

　The extent of farmersʼ participation is decided on the agreement that maximizes the total 

payoff of x and y. According to Nash bargaining solution, the total payoff is assumed to be 

Nash product, N. X and Y agree on maximization of a product of x and y, while considering 

the original capability p and the change of specialized capability K'(p) in discussion. Accord-

ingly, Nash product N is described as N(x(p), y(p), K'(p), p) in this case.

　The larger capability of Y accelerates the participation, which results in increase of the to-

tal payoff N. This means that the larger original capability p results in the larger total payoff 
N, that is, Np>0. As for the specialized capability K(p), we can get NK>0 in the same way. 

As for the coordination process, the greater change in the increase of specialized capability 

accelerates the participation and results in the larger N. The smaller change in its increase 

regresses the participation and results in the smaller N. Accordingly, we assume NK'>0.

　We assume x*, y* are the bargaining solution that maximize the Nash product N. Maxi-

mum value function where the choice variables have been assigned their optimal values x*, 
y* is N(x*, y*, K'(p), p). The condition of p to maximize N is

　-
dp

dK' =Np/NK' .　 (3) 

　We can get 
dp

dK'
<0, because of Np>0, NK'>0. This condition verifies the existence of the 

coordination cost. The larger specified capability requires the more additional activity such 

as persuading to utilize the capability. Although K(p) is tried to increase as p grows, the de-

gree of its increment must be diminishing due to the coordination cost. This causes negative 

effect on participation. 

　The results obtained show as follows. Participation is accelerated in proportion with both 

general and specialized capability because of K'(p)>0, NK>0. However, the coordination 

cost refrains participation before utilization of the capability. Thus, we build up a hypothesis 

related to capability as follows.

　Hypothesis 4: The larger capability of PMUC accelerates farmersʼ participation in a coop-

erative.  



　 10 　

生物資源経済研究

　Hypothesis 5: However, the coordination cost is incurred for participating in the coopera-

tive to use the capability. 

4. Constructs and data

4-1　Variables

　Now we propose the constructs of variables to test above mentioned 5 hypotheses that are 

formulated on organizational economics. We assume an explained variable, participation, as 

a value ratio of selling the product through FPC to agricultural sales amount per farmer. This 

represents the level of farmersʼ participation in a cooperative. 

　We develop the following 5 explanatory variables to explain participation in the frame-

work of vertical coordination design. (1) less-specificity: It is the extent to which the farmerʼs 

trade is not specified to PMUC as partner. It is measured by the farmerʼs evaluation that a ter-

mination of transaction with PMUC doesnʼt cause any serious problems. This restrains partic-

ipation in a cooperative. We test hypothesis 1 using this variable. (2) hold-up: It is the extent 

of hold-up problem. It is measured by the farmerʼs prediction that PMUC will compel the 

farmer to cut the contracted price or change conditions after harvesting. This is not related 

to participation. We test hypothesis 2 by this variable. (3) sunkcost: It is the extent to which 

the farmer is anxious about waste of sunk cost for already invested resource, when PMUC 

compel to cut price and the farmer cannot but switch the partner. If a predicted waste of sunk 

cost is so large, the farmer restrains participation. We test hypothesis 3 by this variable. (4) 
capability: It is the extent to which the farmer evaluates the large capability of PMUC. This 

accelerates participation. We test hypothesis 4 by this variable. (5) understandability: It is an 

easiness which the farmer has PMUC understand the merit of the farmer. More easiness can 

reduce the coordination cost. It is measured by the farmerʼs evaluation that he assesses per-

spicuity of his own merit. This is positively correlated to capability. We test hypothesis 5 by 

this variable.

　In addition, we devise the following 4 control variables. (6) power: It is a degree of barg-

ing power in which PMUC recognizes the farmerʼs enough influence on decision of contract 

term. The bigger barging power accelerates participation. (7) satisfaction: It is the degree 

of how much the farmer is contended with PMUC as a trade partner. The more satisfaction 

accelerates the participation. (8) relationship: It is the extent to which human relationship is 

built between the farmer and PMUC. The deeper relationship accelerates participation. (9) 
uncertainty: It is an easiness which the farmer can forecast future market trend of the dealt 
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product. The farmer passively sales by himself in the lower uncertainty situation. 

4-2　Measure and data collection

　We developed the data of above mentioned variables employing a market research method 

based on Bagozzi(1994), because of the lack of statistical data. Market research analyzes 

quantitively the factors that organizational economics studies, such as transaction cost, rela-

tionship specificity, and vertical integration (See Klein et al. (1990), Majumdar and Ramas-

wamy (1995), and John and Weitz (1998)). We developed anew the measures related to FPC, 

referring to measures of these previous research. 

　Member farmers of marketing FPC in Hunan province are selected as the setting for em-

pirical test. The reason of selection is that the number of FPC has increased drastically since 

2007 in Hunan. First, we conducted pre-study interviews for 73 members of 7 marketing 

FPC near Changsha city in 2013. We developed 51 items as observed variables that explain 9 

latent variables corresponding to above mentioned variables from hearing survey. We omit-

ted the items that farmers canʼt understand correctly through pre-test interview, and finally 

adopt 27 items. Measures of items corresponding to each latent variable are shown in Table 1. 

As for power and understandability, we employed only one item that farmers can understand 

without any ambiguity. These items were measured using seven-point Likert scales ranging 

from “Strongly disagree” to “Strongly agree.” 
　We conducted main-study interview for marketing FPC of vegetable, fruits, rice, and in-

dustrial crop in whole area of Hunan in 2015. We interviewed 567 members of 14 marketing 

FPC. 

 
4-3　Validity and reliability 

　 It is important to establish the validity of the constructs of variables. First, the items of 

latent variables are factor analyzed to investigate their factor structure. We test whether each 

latent variable is validly comprised of corresponding items as each explanatory variable, 

by examining whether items load significantly on at least one factor, that is more than 0.30.  

Maximum likelihood method and promax rotation are employed. The results are shown in 

Table 1. All items appropriately loaded on their respective latent variables with loadings 

above 0.40.

　As for these valid variables, all of Cronbach's a that measure an internal consistency are 

above 0.7, which shows high reliability. All of correlation coefficients between first item and 

other items in respective variables are significantly above 0.40, and these show a convergent 

validity. Consequently, we confirm that the latent variables comprised of items can be used 
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20 
 

 

 

α

2. I’m satisfied with the FPC's work so far.

new one, I don’t need to spend extra time and cost.

Table1 Confirmatory Factor Analysis of Questionnaires
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as explanatory variables, and factor scores of each latent variable are used for analyzing. As 

for power and understandability, we use raw scores.

5. Regression and results

5-1　Estimation method

　We examined the explanatory variables that affect participation using multiple regression 

analysis to test hypotheses, considering following points. 

　First, the data of explained variable, participation, is censored at both an upper and lower 

limit. The value ratio of selling through FPC is defined from 0% to 100%. 18% of the obser-

vations is ratio of 0% and 12% is ratio of 100%. These are limit observations that exclude 

data of stronger or weaker intension of a farmerʼs participation. According to Hobbs (1997), 

we employ tobit model to analyze the ratio of selling.

　Second, an endogeneity problem occurs in our constructs. Explanatory variables are basi-

cally measurement that respondent evaluates the influence on him from FPC or the relation-

ship with FPC. Accordingly, those measurements are independent from evaluation of respon-

dent himself and determined outside of his decision. Those measurements are exogenous 

variables for a farmerʼs decision making about his participation. However, measurement of 
capability is not the case. Capability consists of general knowledge and specialized one. The 

former is evaluated by respondent regardless of evaluating himself. The latter is formed by 

the process that PMUC understand the merit of a farmer. Evaluation of the latter involves 

a subjective evaluation of his own merit. Explained variable, participation, is the result of 

decision making by himself. While respondent evaluates the PMUCʼs capability through 

evaluation of himself, he simultaneously decides whether he participates in the cooperative. 

Consequently, capability can be an endogenous variable regarding specialized knowledge. 

　Third, accordingly, we need to select the optimal instrumental variables. When we select 

the instrumental variables related to specialized knowledge, we can control the endogene-

ity problem of capability. Thus, we use understandability that is correlated with specialized 

knowledge but is not related to the ratio of selling through FPC. If the merit of the farmer 

can be easily understood, the specialized knowledge can be easily formed. At the same, this 

means the reduction of the coordination cost. The larger understandability and the lower 

coordination cost result in the larger capability. If we recognize the positive effect, we can 

confirm the existence of coordination cost and verify hypothesis 5.
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5-2　Results and discussion

　The regression equation that satisfied theoretical hypothesis and yielded results was as fol-

lows.

　participation i = a + b1 less-specificity i + b2 hold-up i + b3 sunkcost i + b4 capability i 

　+ b5 power i + b6 satisfaction i + b7 relationship i + b8 uncertainty i + b9 Dj + ui (4)

　a is a constant. bk (k=1, 2,…9) is a parameter to be estimated. ui is disturbance term. Dj 

is a FPC dummy. i is a number of member farmer. j is a number of FPC. According to above 

mentioned consideration, OLS, IV (instrumental variables regression), Tobit, IVtobit(Tobit 

model with continuous endogenous regressions) are employed for estimation. As for IV, 

we assume capability is an endogenous variable and employ understandability, age (age of 

household head), and agriday (agricultural working days) as instrument variables.

　If each hypothesis is supported, the sign conditions of respective parameter for each ex-

planatory variable are predicted as follows. Hypothesis 1: less-specificity <0. Hypothesis 2: 
hold-up is not significant. Hypothesis 3: sunkcost <0. Hypothesis 4: capability >0. Hypoth-

esis 5: understandability >0. As for control variables, power >0, satisfaction >0, relation-
ship >0, and uncertainty <0 are predicted. The estimated results are shown in Table 2. We 

omitted to show the results of each FPC dummy. 

　First, we verify the hypotheses using the estimated results. The sign conditions of less-
specificity, sunkcost, and capability were significantly correspondent with our predictions in 

any methods. The coefficient of hold-up was not significant in any methods. Accordingly, 

the results were robust and showed that Hypothesis 1, 2, 3, and 4 were verified. In addition, 

the sign conditions of understandability were significantly correspondent with our predic-

tions in the first step estimation of both IV and IV tobit, which showed that Hypothesis 5 was 

verified. Consequently, the vertical coordination design of farmerʼs participation driven from 

theoretical analysis was strongly supported.

　Second, as for control variables, the sign conditions of power and relationship were sig-

nificantly correspondent with our predictions in any methods. However, the coefficient of 
satisfaction was not significant if the endogeneity of capability is considered, although it was 

correspondent with our predictions in OLS and Tobit. As for uncertainty, the sign condition 

was correspondent with our predictions but not significant in any methods. satisfaction and 
uncertainty donʼt necessarily influence on the farmerʼs decision of participation.

　Third, we calculate marginal effects of each variables in IVtobit (See Table 2). The largest 

is capability, the second is relationship, and the third is less-specificity. Considering the dis-
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semination of marketing FPC, this paper indicates that it is important to enhance the capabil-

ity of PMUC, and we recommend farmers to know the merit of utilizing the capability with 

incurring coordination cost. Especially, the significance of utilizing the capability increases 

in the case of more specificity. In addition, the traditional human relationship in a village 

plays important role to disseminate FPC. 

Table 2 Reults of Regression
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　Forth, we test the results of estimation used IV and IVtobit method as follows. (1) We 

conducted Wald test for testing null hypothesis that all coefficients are zero. Test rejected 

null hypothesis in both IV and IVtobit. (2) We tested endogeneity for testing null hypothesis 

that all variables are exogenous variables. We conducted Durbin test and Wu-Hausman test 

for IV and conducted Wald test for IVtobit. All test rejected null hypothesis and we verify 

that capability is an endogenous variable. (3) We conducted F test in IV for testing null hy-

pothesis that all coefficients of instruments are zero in first step estimation. Test rejected null 

hypothesis and we confirm no weak instrumental variables. (4) We conducted F Sargan test 

and Basmann test in IV for testing null hypothesis that instruments are uncorrelated with the 

error term. Test failed to reject null hypothesis and we confirm that our instruments are valid.

6. Conclusion

　This paper shows what factors influence the farmersʼ participation in a cooperative, be-

cause dissemination of FPC is strongly required for rural development in China. First, we 

analyze the participation model as vertical coordination design between a farmer and FPC, 

by using transaction cost, property right and capability approach of organizational econom-

ics. Second, we test the model by using research data of Hunan Province, and can support all 

hypotheses based on the model. 

　In conclusion, it is recommended to establish FPC based on the following obtained results. 

(1) The stronger relationship specificity between a farmer and FPC accelerates the farmerʼ
s participation. (2) Hold-up problem does not occur. However, if a waste of sunk cost is pre-

dicted in the case of price cut, the farmer restrains participation. (3) The larger capability of 

PMUC accelerates participation, but the farmer incurs coordination cost to participate. (4) 

The bigger bargaining power of the farmer and the stronger human relationship accelerates 

participation.
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Note

1）  Chinese government encouraged the small famers to sell their products with good price, helping by con-
tracts with agribusiness companies or farmers organizing to keep their own profit. This encouragement is 
called as agricultural industrialization. 

2）  According to Gibbons and Roberts(2013), organizational economics has 5 approaches for analyzing. 2 of 
them; transaction cost and property right approach are adopted for the agricultural cooperatives analysis.

3）  Williamson(1979) uses the term asset specificity that is specially related to relation specific investment. 
However, this paper uses the term relationship specificity that involves wider conception.

4）  These results can be explained as a subgame perfect equilibrium.


