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Abstract: Contract farming can reduce transaction costs and improve agricultural productivity. 

With the establishment of stable and effective contractual relationships, not only have agricultural 

products been provided with a stable market, but the standardization, refinement, and branding 

transformation of agricultural products can also be realized, thus further promoting the progress of 

agricultural modernization. The willingness of farmers to renew their contracts is a key factor in 

maintaining long-term, stable cooperative relationships. This research has empirically verified the 

impact model of tie strength between companies and farmers in contractual agriculture on the 

willingness of farmers to renew their contracts and revealed the working mechanism of tie strength 

on sustainable participation of farmers in contract farming. This study has utilized the survey data 

from 286 agricultural households in Inner Mongolia, China, and the method of structural equation 

modeling（SEM）, with the following results:(1)Interaction and reciprocity have a significant positive 

influence on trust. (2)Trust has a significant positive impact on farmers' willingness to renew their 

contracts. Also, reciprocity and interaction have an indirect impact on contract renewal willingness 

through trust .(3)Perception of economic value can significantly increase the contract renewal 

willingness of farmers and plays a mediating role between trust and contract renewal 

willingness.Overall, on the basis of tie strength, this research has provided a new perspective for 

the investigation of the sustainable stability of contract farming and empirical evidence for the 

sustainable development of the contract farming supply chain. 

Keywords: tie strength; contract renewal willingness of farmers; trust; interaction; reciprocity 

 

1. Introduction 

Contract farming, which is an effective method to improve production efficiency and realize 

supply chain coordination, has been widely applied in agricultural production among developing 

countries. There are many benefits for farmers in contract farming, including access to new markets, 

technical assistance, employment opportunities, stable income, and poverty alleviation[1–5]. At the 

same time, contract farming can reduce fluctuations in crop prices and help farmers shoulder 

production and market risks[6,7]. In northern China, there are arid and semi-arid areas where 

temperatures are low, with large temperature differences and less precipitation. In these areas, 

drought-resistant crops, such as cereal grains, millet, and corn, are mainly cultivated. These crops 

have relatively low yields, and most farmers face such problems as small production scale, low 

product-added value, and weak risk resilience. Therefore, developing agricultural industry chains 

through contract farming has a more significant impact on rural areas in China and other developing 

and less-developed countries. Generally, farming contracts can be divided into sales contracts and 

resource-providing contracts providing credits, inputs, and technical services. In China, early 

farming contracts are primarily simple sales contracts. However, with the continuous innovation and 

evolution of cooperation modes, on the basis of sales contracts of agricultural products, agricultural 

enterprises and cooperatives and intermediary organizations may sign a series of contracts relating 

to technical guidance, social services, and financial support with farmers, forming a complete and 
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effective contractual system. The efforts were to construct a long-term and stable community of 

shared interests and enhance the overall efficiency of industrial chains, thus enabling farmers, 

businesses, and other members of supply chains to share value chain benefits[8,9]. Different types of 

contracts have different influences[10–13]. Existing studies mostly analyzed the influences of sales 

contracts and resource-providing contracts separately or comparatively. However, contract farming 

with different product varieties and in different regions has different characteristics and models. 

Therefore, these studies provide no universal results. Based on this, and with the notions of strong 

tie and weak tie in the social network theory, this study has constructed an indicator of tie strength 

of farmers with agricultural enterprises and cooperatives and intermediary organizations to measure 

the connection degree of contract farming comprehensively, thus overcoming the deficiencies in 

simply differentiating sales contracts and production contracts. 

Formal contracts can be used to specify the rights, responsibilities, and penalty mechanisms of 

parties involved, thus helping reduce breach rates and opportunistic behaviors[14]. However, 

because contract members such as businesses and farmers are independent and rational operation 

individuals, their objectives to maximize their own interests could lead to decision-making behaviors 

that conflict with the objectives of supply chain systems. Therefore, it is necessary to coordinate 

objective conflicts and enhance cooperation stability through embedded relationships[15]. In recent 

years, game theory analysis has been widely used in studying relationship stability in contract 

farming[16–18].  

However, in the long run, stable and safe relationships among contract members are a 

prerequisite for the sustainable development of contract farming supply chains. Compared with 

businesses, farmers present poor sustainability in participating in contract farming. Therefore, this 

study utilized the contract renewal willingness of farmers to measure their sustainability in 

participating in contract farming. There is a common consensus that relationship governance is 

conducive to establishing a long-term, stable cooperative relationship[19–21]. However, current 

research has mostly investigated the cooperative stability among businesses, farmers, and 

intermediary organizations in the supply chain from the perspective of some single-dimensional 

connection relationships, such as trust relationships and reciprocity relationships. Less research has 

explored the mutual relationships among various dimensions and their joint working mechanisms 

on the contract renewal willingness of farmers. In view of this, this study has utilized the field survey 

data of farmers in the plant industry in Inner Mongolia, China, and employed the structural equation 

model to empirically analyze the influences of three constitutional dimensions of tie strength, namely, 

reciprocity intensity, interaction intensity, and trust level, on the contract renewal willingness of 

farmers, thus revealing their working mechanisms and providing targeted policy recommendations.  

The possible academic contributions of this study primarily include the following two aspects: 

First, with reference to the social network theory and based on the real situations of farmers 

participating in supply chain contracts, this study constructed indicator dimensions of tie strength, 

including trust level, interaction intensity (frequency of communication ) and reciprocity intensity. 

This measurement system is of important significance in measuring connection degrees. Second, 

based on empirical analysis, this study has deduced the theoretical logic of tie strength promoting 

continuous cooperation of farmers. Through exploring the motivation mechanism of farmers 

continuously involved in agricultural industry chains, this study aims to provide theoretical evidence 

and practical reference for ensuring the stable operation of overall agricultural product supply chains 

and long-term equitable sharing of incremental benefits of whole industrial chains among small 

farmers.  

2. Theoretical analysis  

Tie strength, first introduced in Granovetter’s article, The Strength of Weak Ties, is a 
combination of four elements, namely, reciprocity intensity, interaction duration, closeness, and 

emotional depth, reflecting the communication frequencies and mutual intimacy among individuals 

in a social network. There are strong ties among social network members who communicate 

frequently and have close relationships with each other. Otherwise, there are weak ties [22]. Primarily, 
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an indicator of relationship closeness is applied to measure tie strength [23,24]. For individuals who 

have infrequent communications or tend to conduct one-way communications, there are weak ties. 

On the contrary, there are strong ties among individuals with high-frequency communications and 

interactions, intensive emotions, and high mutual reciprocity. Based on those four dimensions 

proposed by Granovetter, scholars have attempted to expand the concept of tie strength from 

different perspectives, with rich research outcomes achieved in the domains of sociology and 

management [25–28]. However, current studies have mostly been based on the perspective of 

enterprises in the construction of tie strength, and fewer studies have investigated the connection 

strength of supply chains of contract farming from the perspective of farmers. Based on the social 

network theory, this study has proposed the notion that the tie strength of contract farming supply 

chain refers to the relationship depths developed through communications and interactions between 

farmers and agricultural enterprises (farmer cooperatives) that have signed formal contracts with 

farmers for the purpose of fulfilling long-term contracts. 

With reference to relevant studies, this study has measured the tie strength of farmers 

participating in supply chains of contract farming through three dimensions, including trust level, 

interaction intensity, and reciprocity intensity[29–34]. These three dimensions influence one another 

to a certain extent. Among them, interaction and reciprocity intensities are the conclusive assessment 

of communications and interactions and mutual benefits achieved during the completed cooperation 

processes. Understanding and perception of interactions and reciprocity constitute the foundation of 

trust, further exerting an important influence on trust level. Continuous cooperation primarily relies 

on trust, while communications among cooperative partners have a significantly positive effect on 

their mutual trust [35,36]. On the basis of instrumental motivation, reciprocity is the key to the 

generation of cooperative behaviors. Farmers experiencing reciprocity and satisfaction exhibit 

improved trust levels [37,38]. On the other hand, frequent communications and interactions between 

both parties can promote identification among cooperative partners through the sharing of 

information and technology, and reciprocity-based transaction trust of farmers can be elevated to 

their affective or cognitive trust in agricultural enterprises. Furthermore, through interactions and 

communications, information asymmetry can be reduced, and unnecessary misunderstandings can 

be avoided, thus enhancing trust levels between both parties. Based on the above analysis, it can be 

inferred that more intensive interactions of farmers with enterprises and cooperatives will lead to 

higher trust levels of farmers in their cooperative partners and that higher reciprocity levels of 

farmers with enterprises and cooperatives will result in higher trust levels of farmers in their 

cooperative partners. Therefore, in this paper, Hypotheses 1a and 1b were proposed as follows: 

Hypothesis 1a(H1a). Interaction intensity has a positive influence on trust level. 

Hypothesis 1b(H1b). Reciprocity intensity has a positive influence on trust level. 

For cooperative economic behaviors to occur and persist, trust is a necessary condition[39]. 

Under the uncertainty of cooperative behaviors, trust is an important mechanism to inhibit moral 

hazards and opportunistic behaviors of reversal selection caused by information asymmetry. A 

higher level of trust leads to a naturally enhanced possibility of continuous cooperation among 

organization members[40]. On the one hand, current reciprocity behaviors have raised the trust levels 

of farmers in agricultural enterprises and cooperatives. Farmers anticipate that their cooperative 

partners will not harm their interests with short-term opportunistic actions in the future, thus 

presenting a higher willingness to renew their contracts. On the other hand, current interaction 

behaviors have also raised the trust levels of farmers in their cooperative partners. Farmers anticipate 

that smooth cooperation will be realized in the future through further information and technology 

exchanges and recognize that their partners are reputable and responsible enterprises, thus further 

strengthening their willingness to renew their contracts. Based on the above analysis, it can be 

summarized that farmers with high trust levels in their cooperative partners will accept their future 

cooperation more and present a stronger willingness to renew their contracts. Therefore, this paper 

proposes Hypothesis 2 as follows: 
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Hypothesis 2(H2). Trust level has a positive impact on farmers' willingness to renew their contracts. 

Differing from their initial decisions to participate in contract farming, the contract renewal 

willingness of farmers reflects the willingness degrees of farmers to renew their contracts based on 

their current cooperative relationships. From the theory of value perception, it can be known that the 

tie strength of current cooperation has an important influence on farmers’ contract renewal 

willingness through perceived core economic value. Social trust has a positive impact on benefit 

perception. With trust in their partners and through horizontal and vertical comparisons of their 

cooperative benefits, farmers will develop the idea that continuous cooperation with their partners 

will also bring about high economic benefits for them in the future. Therefore, it can be concluded 

that higher trust levels of farmers in their cooperative partners will lead to their higher perception 

levels of economic value. Based on this conclusion, this paper proposes Hypothesis 3 as follows:  

Hypothesis 3(H3). Trust level has a positive impact on economic value perception. 

Through research, many scholars have found that perceived economic value has a significantly 

positive impact on the willingness of future cooperation [41,42]. The key element influencing farmers 

deciding to participate in contract farming for the first time and renewing their contracts is their 

measurement of perceived economic value. That is, their operation decisions must comply with their 

judgment criteria of perceived economic value. The primary factors influencing their initial 

participation decisions include the reputations of cooperative enterprises and the anticipation that 

short-term economic benefits are higher than economic costs (including production costs and 

opportunity costs). Meanwhile, the influencing factors on contract renewal willingness include the 

acceptable level of risks and the recognition that economic benefits obtained through sustained long-

term cooperative relationships are higher than economic costs. In summary, perceived economic 

value is conducive to maintaining the cooperative relationships among all cooperative entities in the 

supply chain. Therefore, this paper proposes Hypothesis 4 as follows: 

Hypothesis 4(H4). Perceived economic value has a positive influence on contract renewal willingness.  

Based on the above analysis, a theoretical analysis framework of tie-strength dimensions, 

economic value perception, and contract renewal willingness has been obtained in this study. The 

specific results are shown in Figure 1. 

 

Figure 1. Theoretical Framework. 

3. Materials and Methods  

3.1. Data source 

Field survey data from thirty-one administrative villages in seven counties of Inner Mongolia, 

China, were used in this study. Some farmers who have signed official contracts with agricultural 

enterprises or cooperatives were selected as the subjects of this study. With a combination of 
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residence villages of cooperative farmers randomly selected and farmers intentionally selected, a total 

of 286 questionnaires were collected through a survey method of face-to-face interviews. With seven 

invalid questionnaires and three non-compliant questionnaires excluded, a total of 276 valid 

questionnaires were finally obtained, with a valid questionnaire collection rate of 96.50%. The 

contract crops of surveyed farmers primarily include millet, miscellaneous grains, beans (mainly 

buckwheat, sorghum, soybean, and mung bean), oats, potatoes, sweet corn, and sugar beet. Contract 

crops planted in the survey areas are primarily local specialty crops. 

Detailed basic characteristics of survey samples are listed in Table 1. Ages of sample farmer 

household heads present a distribution pattern as follows: 151 people, who account for 54.71% of the 

total sample size, are 60 years old or above, 111 people have an age within the range of 45-59 years, 

accounting for 40.22% of the total sample size, and 14 people are younger than 45 years, accounting 

for 5.07% of the total sample size. Among all survey samples, there are primarily elderly farmers aged 

60 years or above engaging in the agricultural plant industry, followed by middle-aged farmers aged 

45-59 years, and young farmers account for only 5% of the total sample size. Household heads with 

an education level of elementary school or junior high school hold the highest proportion among all 

survey samples, accounting for over 85% of the total sample size. Total household demographic data 

show that farmer households surveyed are primarily “empty-nest households of elderly people” 
whose children are mostly migrant workers or settle in cities after graduating from universities 

instead of engaging in local agricultural production. Over 65% of all survey samples have a planting 

area between 11 mu and 99 mu, and the proportion of large-scale planting households with a planting 

area exceeding 100 mu has also reached 25%. Followed by agricultural households with an annual 

income of 90,000 yuan and above, agricultural households with an annual income of 30,000-89,900 

yuan hold the most proportion among all those households surveyed. Agricultural households with 

an annual income of 30,000 yuan and below only account for 10% of all those agricultural households 

surveyed. The primary reason lies in that low-income agricultural households mostly belong to labor 

groups devoid of labor abilities or labor groups with low labor competence. Basically, these 

households do not engage in agricultural planting operations anymore. Therefore, this study has 

excluded these households from its investigation scope. 

Table 1. Basic characteristics of samples(Unit:farmer,%). 

Index Value Freq Prop 

Age 

<45 years old 14 5.07 

45-59 years old 111 40.22 

≥60 years old 151 54.71 

Education 

No degree 20 7.25 

Elementary school 139 50.36 

Junior high school 98 35.51 

Senior high school 18 6.52 

Bachelor's degree 1 0.36 

Household 

sale 

2 people or less 177 64.13 

3-4 peoples 90 32.61 

≥5 people 9 3.26 

Farm size 

≤10 mu*  26 9.42 

11-30 mu 86 31.16 

31-99 mu 94 34.06 

≥100 mu 70 25.36 

Annual net 

income 

<CNY30,000 29 10.51 

CNY30,000-89,999 132 47.83 

≥CNY90,000 115 41.66 

* mu(a unit of area,=0.0667 hectares). 
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3.2. Research method 

This study has primarily explored logical relationships among three dimensions of tie strength, 

perceived economic value, and contract renewal willingness of farmers. It is difficult to measure such 

variables as interaction intensity, reciprocity intensity, trust level, and farmer contract renewal 

willingness directly. Compared with other research methods, the method of structural equation 

modeling can handle complex relationships among all latent variables and obtain their key driving 

pathways, thus improving the accuracy of predicted results. Therefore, the method of structural 

equation modeling was primarily applied in this study for analysis, with the following measurement 

equations: 

X = Λxξ+δ (1) 

Y = Λyη+ε (2) 

Equation (1) is a measurement equation with an exogenous variable. In this equation, ξ 
represents the exogenous latent variable, and Λx is a factor loading matrix reflecting the relationship 
between the exogenous indicator X and the exogenous latent variable. Equation (2) is an equation 

with an endogenous variable. In this equation, η represents the endogenous latent variable, and Λy 
is a factor-loading matrix reflecting the relationship between the endogenous indicator Y and the 

endogenous latent variable. Also, δ and ε are two measurement error items. In this study, interaction 
intensity and reciprocity intensity are two exogenous latent variables, while trust level, perceived 

economic value, and farmer contract renewal willingness are endogenous latent variables. A 

structural equation can be used to reflect the relationships between exogenous latent variables and 

endogenous latent variables. The specific structural equation used in this study is as follows: 

η = Bη+Φξ+λ (3) 

In equation (3), B reflects the mutual influencing relationships among endogenous latent 

variables η (trust level, perceived economic value, and farmer contract renewal willingness), and Φ 
reflects the mutual influencing relationships between the exogenous latent variable ξ (interaction 

intensity and reciprocity intensity) and the endogenous latent variable η. λ is a random error item of 
the structural equation, reflecting the unexplained part of the endogenous latent variable η. 

3.3. Variable measurement and testing 

3.3.1. Variable Measurement 

In this study, except for the item of net income of contract crop (PEV1), a Likert 5-point scale 

was applied to each measurement item used in the questionnaire survey. Scores 1-5 are used to 

represent the assessment degrees of surveyed farmers on the content involved in each questionnaire 

item. Among them, score 1 represents “completely not concerned," “completely not," and 
“completely unsatisfied," score 2 represents “not intimate," “not frequent," and “not satisfied," score 
3 represents “common," score 4 represents “intimate," “frequent” and “satisfied”, and score 5 
represents “very intimate," “very frequent” and “very satisfied." 

1. Tie strength: This study divided tie strength into three dimensions, which are trust level, 

interaction intensity, and reciprocity intensity. Among them, trust level refers to how farmers believe 

that their cooperative partners are willing and able to fulfill their corresponding obligations[43,44]. 

With reference to the relevant research outcomes and with the combination of reliability analysis 

based on the trust level scale, this study has selected three items to measure trust level. Interaction 

intensity reflects how frequently farmers communicate with their cooperative partners and is 

normally measured with communication degrees and times through different communication 

approaches (telephone, written communication, face-to-face communication, etc.). With the 

consideration of farmers’ characteristics, this study has selected four items to measure interaction 
intensity[45]. Reciprocity intensity refers to the levels of interest-based cooperation and reciprocal 

relationships between farmers and their cooperative partners through resource exchanges. With 
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reference to mature scales and with the combination of farmers’ characteristics, this study has 
selected four items to measure reciprocity intensity[46].  

2. Perceived economic value: With the combination of reliability analysis using scale, this study 

has selected two items to measure perceived economic value. Among them, PEV1 is the natural 

logarithm of the net income of the contract crop. The net income of the contract crop can be calculated 

by reducing input costs from the yield of the contract crop multiplied by the selling price. Specifically, 

input costs include direct material costs such as seed costs, fertilizer costs, pesticide costs, plastic film 

costs, and irrigation costs, direct labor costs such as self-harvesting labor costs or hired harvesting 

labor costs, and machinery costs such as hired machine costs for land plowing, sowing, and 

harvesting or depreciation costs of self-owned machines and fuel costs. 

3. Farmer contract renewal willingness: With reference to relevant research, and based on actual 

survey results, this study has selected three items to measure the willingness of farmers to renew 

their contracts[47]. Specific measurement results and descriptive statistics of all variables mentioned 

above are listed in Table 2. 

Table 2. Variables measurement and descriptive statistics. 

Latent variable Observation variable Item Mean S.D. 

Trust level 

(TR) 

Based on previous experiences, it can be ensured 

that cooperative partners will abide by cooperative 

agreements or commitments. 

TR1 3.917 0.641 

Do you think your cooperative partners have the 

technical skills and abilities to fulfill the cooperative 

agreements? 

TR2 3.899 0.582 

Do you think your cooperative partners are candid 

and trustworthy? 
TR3 3.844 0.560 

Interaction 

intensity 

(IN) 

How are you concerned about the official accounts 

(WeChat groups) of your cooperative partners?  
IN1 2.308 1.255 

Face-to-face communication frequency (times) IN2 2.525 0.842 

Telephone communication frequency (times) IN3 2.185 1.232 

WeChat communication frequency (times) IN4 1.464 0.912 

Reciprocity 

intensity 

(RE) 

Your satisfaction (gratitude) level on the 

cooperation with your cooperative partners 
RE1 3.822 0.678 

Do you feel you would give up fulfilling your 

agreements with your cooperative partners? 
RE2 3.833 0.683 

Do you recognize that you have win-win 

relationships with your cooperative partners?  
RE3 3.754 0.701 

The degrees of benefit growth (development) of 

enterprises resulted from cooperation with you. 
RE4 3.703 0.665 

Perceived 

economic value 

(PEV) 

Net income of contract crop (In) PEV1 9.294 1.239 

Your income level of contract crops compared with 

those income levels of other farmers planting non-

contract crops in your village. 

PEV2 3.634 1.151 

Farmer contract 

renewal 

willingness(CRW

) 

Intention intensity of subsequent participation in 

contract farming 
CRW1 3.558 0.934 

Do you feel it is not difficult for you to continue to 

participate in contract farming? 
CRW2 3.239 0.818 

How strong is your intention to overcome 

difficulties to continue your participation in 

contract farming? 

CRW3 3.514 0.920 
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3.3.2. Reliability and validity 

In this study, a factor analysis using SPSS20.0 and Amos26.0 software was performed to test the 

Reliability and validity of relevant variables, with the specific results listed in Table 4. In order to 

examine the Reliability of questionnaire data and the internal consistency of all questionnaire items, 

this study has calculated the Cronbach’s α values of trust level, interaction intensity, reciprocity 

intensity, perceived economic value, and farmer contract renewal willingness, which are 0.849, 0.781, 

0.905, 0.626, and 0.789, respectively. All these values are higher than 0.6, and their C.R. values are 

higher than 0.7, indicating good validity of scale. 

In terms of validity, the scales used in this study were designed and developed based on the 

combing of a lot of literature and the reference to relevant study outcomes and mature scales, with a 

combination with actual survey situations. Results listed in Table 3 show that except for perceived 

economic value, the KMO values of all other latent variables fall into a range of 0.609-0.839, which 

are higher than 0.6. Also, the significance probability P of the Bartlett’s sphere test has reached a 
significance level, with an overall KMO value of 0.883. This indicates that all these variables are 

suitable for factor analysis. With all their AVE values greater than 0.5, it indicates that all 

questionnaire items can precisely reflect the contents to be validated, and the model designed based 

on previous research exhibits high convergent validity. In this study, an un-rotated principal 

component analysis was conducted on those sixteen items involved through a Harman single-factor 

test, with the results indicating a 40.22% variance explanation of the greatest factor, which is below 

50%. Therefore, it can be inferred that there is no severe common-method bias problem in this study. 

Table 3. Reliability and validity tests. 

Latent variable 
Item 

Factor Loading Cronbach's 

α 
C.R. KMO AVE 

Trust level 

（TR） 

TR1 0.834 

0.849 0.853 0.718 0.660 TR2 0.845 

TR3 0.754 

Interaction 

intensity 

(IN) 

IN1 0.642 

0.781 0.798 0.749 0.500 
IN2 0.736 

IN3 0.776 

IN4 0.663 

Reciprocity 

intensity 

(RE) 

RE1 0.796 

0.905 0.907 0.836 0.709 
RE2 0.877 

RE3 0.898 

RE4 0.791 

Perceived 

economic 

value(PEV) 

PEV1 0.801 

0.626 0.714 0.500 0.584 
PEV2 0.571 

contract renewal 

willingness(CR

W) 

CRW1 0.931 

0.789 0.816 0.609 0.614 CRW2 0.461 

CRW3 0.871 

4. Data Analysis and Results 

4.1. Correlation test of variables 

Before the analysis of structural equation modeling, a Pearson correlation analysis was 

conducted in this study on trust level, interaction intensity, reciprocity intensity, perceived economic 

value, and farmer contract renewal willingness. The specific results are listed in Table 4. From Table 

4, it can be seen that there are significant correlations among all variables, thus preliminarily 

validating the research hypotheses. In addition, the correlation coefficient of each variable with other 
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variables is lower than the square root of the average variance extracted (AVE) value, indicating good 

discriminant validity of variables. 

Table 4. The square root of AVE and pearson correlation coefficient. 

Construct TR IN RE CRW PEV 

TR 0.8121     

IN 0.463 0.707    

RE 0.662 0.440 0.842   

CRW 0.477 0.392 0.594 0.783  

PEV 0.296 0.221 0.352 0.481 0.764 
1 The square root of AVE (shown as bold at diagonal). 

4.2. Model fit analysis 

In this study, Amos26.0 was used to fit the structural equation model, with the overall fit results 

listed in Table 5. The fit indexes listed in Table 5 indicate that the chi-square degree of freedom χ2/df 
obtains a value of 2.565, which is below 3. Fit indexes like GFI are greater than or close to 0.90, the 

root mean square error of approximation (RMSEA) is less than 0.08, indicating a good fit of the model 

constructed, which meets the fit criteria and can be used to perform the hypothesis testing. 

Table 5. The recommended and actual values of fit indices. 

Fit indices χ2/df GFI AGFI NFI CFI IFI RMSEA 

Recommended value <3 >0.90 >0.90 >0.80 >0.90 >0.90 <0.08 

Actual value 2.565 0.903 0.865 0.900 0.936 0.937 0.075 

χ2 /df: ratio between χ2 and degrees of freedom; GFI: goodness of fit index; AGFI: adjusted goodness 
of fit index; NFI: normed fit index; CFI: comparative fit index; IFI: incremental fit index; RMSEA: root 

mean square error of approximation. 

4.3. Results 

The method of maximum likelihood estimation was used to verify those hypotheses proposed 

in this research, with analysis diagrams and test results of the standardized influencing pathways of 

model fit obtained, which are shown in Table 6. From those parameter estimation values and test 

results listed in Table 6, it can be seen that the pathway coefficient of interaction intensity to trust 

level has a value of 0.264 and is significant at the 1% level, thus confirming Hypothesis 1a. That is, 

interaction intensity has a significantly positive influence on trust level. Also, the pathway coefficient 

of reciprocity intensity to trust level obtains a value of 0.643 and is significant at the 1% level, thus 

confirming Hypothesis 1b. That is, reciprocity intensity has a significantly positive influence on trust 

level. Therefore, it can be seen that both interaction intensity and reciprocity intensity have a 

significantly positive influence on trust level. Furthermore, a higher influence level of reciprocity 

intensity indicates more frequent interactions between agricultural enterprises and farmers with 

higher intensities of reciprocity and stronger trust relationships. Meanwhile, the direct pathway 

coefficient of trust level to farmer contract renewal willingness has a value of 0.475 and is significant 

at the 1% level, thus confirming Hypothesis 2. That is, trust level has a significantly positive influence 

on farmer contract renewal willingness. Farmers with stronger trust in their cooperative partners 

have a stronger intention to participate in contract farming continuously. The pathway coefficient of 

trust level to perceived economic value obtains a value of 0.386 and is significant at the 1% level, thus 

confirming Hypothesis 3. That is, trust level has a significantly positive impact on perceived 

economic value. The pathway coefficient of perceived economic value to farmer contract renewal 

willingness has a value of 0.420 and is significant at the 1% level, thus confirming Hypothesis 4. That 

is, perceived economic value has a significantly positive impact on farmers' contract renewal 

willingness. Perceived economic value plays a partial mediating role in the influence of trust level on 

farmer contract renewal willingness. 
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Table 6. Path coefficients and their significance. 

Hypothesis Path coefficient 
Supported 

or not 

H1a Interaction intensity → Trust level 0.264*** Yes 

H1b Reciprocity intensity → Trust level 0.643*** Yes 

H2 Trust level → Contract renewal willingness 0.475*** Yes 

H3 Trust level → Perceived economic value 0.386*** Yes 

H4 
Perceived economic value → Contract 

renewal willingness 
0.420*** Yes 

* P<0.05, ** P<0.01, *** P<0.001. 

The estimation results of the measurement model can reflect the relationship between 

observation variables and latent variables. From the relevant test results of pathway coefficients listed 

in Figure 2, it can be known that:  

Measurement variables of IN1, IN2, IN3, and IN4 corresponding to the variable of interaction 

intensity all passed the significance test at the 1% level, with standardized coefficients of 0.645, 0.735, 

0.773, and 0.665, respectively. This indicates that face-to-face communication, telephone contact, and 

WeChat communication are all conducive to increasing interaction and communication frequencies 

among supply chain partners, and traditional face-to-face communication and telephone 

communication are still the most common and effective methods of communication among farmers.  

Measurement variables RE1, RE2, RE3, and RE4 corresponding to the variable of reciprocity 

intensity all passed the significance test at the 1% level, with standardized coefficients of 0.801, 0.876, 

0.895, and 0.792, respectively. This indicates that the satisfaction levels of farmers in cooperation with 

their cooperative partners and their recognition levels of win-win relationships with their partners 

can significantly increase the reciprocity intensities among supply chain partners.  

 

Figure 2. Analysis diagram of influencing pathways of farmer contract renewal willingness. 

Measurement variables TR1, TR2, and TR3 corresponding to the variable of trust level all passed 

the significance test at the 1% level, with standardized coefficients of 0.823, 0.825, and 0.747, 

respectively. This indicates that the recognition of farmers on their cooperative partners’ compliance 
with agreements, contract-fulfilling capabilities, candidness, and trustworthiness can significantly 

enhance their trust levels in their partners.  

Measurement variables PEV1 and PEV2 corresponding to the variable of perceived economic 

value all passed the significance test at the 1% level, with standardized coefficients of 0.472 and 0.968, 

IN3 IN1 IN2 IN4 

Interaction 
intensity 
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=45 

.77

3 
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Trust level .51 
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Reciprocity 
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Contract renewal 
willingness 

Perception of 
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respectively. This indicates that compared with the incomes of non-contract farmers, the net incomes 

of contract farmers during their cooperation periods have a significant impact on the economic value 

they perceive from future contract cooperation. 

Measurement variables CRW1, CRW2, and CRW3 corresponding to the variable of farmer 

contract renewal willingness all passed the significance test at the 1% level, with standardized 

coefficients of 0.956, 0.457, and 0.847, respectively. This indicates that the willingness intensities of 

farmers to participate in contract farming continuously and overcome difficulties of contract farming 

participation, as well as the difficulty levels for them to participate in further contract farming, are 

three factors with progressively weakening influences on the contract renewal willingness of farmers. 

4.4. Mediating effect analysis 

Based on the hypotheses proposed in the theoretical analysis section and the above result 

analysis, it can be inferred that trust level can affect farmer contract renewal willingness through 

perceived economic value. A Bootstrap method in Amos was used in this paper to test the mediating 

effect of perceived economic value and its corresponding confidence interval, with the specific results 

listed in Table 7. Among them, LLCI and ULCI represent the upper and lower bounds of the 

confidence interval, respectively. The judging criteria for direct and indirect effects are as follows: If 

the confidence interval of the indirect effect does not include zero, there is a mediating effect among 

latent variables. If the confidence interval of the direct effect includes zero, those mediating variables 

play a complete mediating role, while if the confidence interval does not include zero, those 

mediating variables play a partial mediating role. The mediating effect in the “trust level → perceived 

economic value → contract renewal willingness” pathway obtains a value of 0.162 (0.386 * 0.420), 
with a confidence interval of 0.141-0.293 not including zero, indicating that perceived economic value 

plays a mediating role in the influence of trust level on contract renewal willingness. Meanwhile, the 

direct effect of the “trust level → contract renewal willingness” pathway has a confidence interval of 
0.338 - 0.593, not including zero, indicating that mediating variables play a partial mediating role 

between trust level and contract renewal willingness. Therefore, the total effect of trust level on 

farmer contract renewal willingness obtains a value of 0.637 (direct effect value of 0.475 + mediating 

effect value of 0.162), with the direct effect accounting for 74.57% of the total effect and the mediating 

effect of perceived economic value accounting for 25.43% of the total effect. Reciprocity and 

interaction intensities have an indirect impact on contract renewal willingness through trust level. 

The indirect influencing effect of reciprocity intensity on contract renewal willingness obtains a value 

of 0.168 (0.264 * 0.637), with the indirect influencing effect of interaction intensity on contract renewal 

willingness obtaining a value of 0.410 (0.643 * 0.637). 

Table 7. Results of effect value significance test (Bootstrap). 

Path Effect value LLCI ULCI 

Trust level → Contract renewal 

willingness (total effect) 
0.637 0.538 0.726 

Trust level → Contract renewal 

willingness (direct effect) 
0.475 0.338 0.593 

Trust level → Perceived economic 

value → contract renewal willingness 

(indirect effect)  

0.162 0.090 0.269 

5. Discussion 

Contract farming is an important method of vertical collaboration in the value chain of 

agriculture and has been widely developed in the world because of its advantages in optimizing 

production organizations, promoting technological progress, and achieving intensive production. 

Contract farming is of great significance in organically bridging small farmers with agricultural 

modernization and promoting sustainable development of small-farmer and rural economies. It is of 
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theoretical and practical significance for the government to formulate policies to promote the quality 

development of contract farming and form a pattern of complementary advantages and labor 

division between enterprises and farmers in the industrial chain. 

Based on existing literature, this study has constructed core variables (interaction, reciprocity, 

and trust) of tie (relationship) strength in supply chain networks. The study has found that the 

Chinese government mainly measures the linking-farming effect of agricultural enterprises through 

the numbers of contracted farmers, which are used as evidence for obtaining political support. This 

determination criterion, which only focuses on quantity with no measurement of quality, causes 

many agricultural enterprises to emphasize formal connections without true input of significant 

human, material, and financial resources to establish stable and effective interest-linking mechanisms 

with farmers. Therefore, farmers do not have a strong identification of leading agricultural 

enterprises and farmer-specialized cooperatives. The research conclusions drawn in this paper have 

provided political evidence for the government to guide agricultural enterprises in establishing 

quality connection mechanisms with substantial linkage with farmers and constructing an evaluation 

system for the linkage quality of tie strength and tie duration. For example, evaluation indexes such 

as trust levels of farmers in cooperative enterprises, identification levels of farmers on relationship 

reciprocity, income increase levels of farmers, and technology sharing of cooperation can be 

established.  

Through econometric analysis, it is safe to conclude that tie strength has a promoting effect on 

the stability of contract farming. This conclusion is consistent with the view of Maloku et al. that 

relationship quality (satisfaction, commitment, and trust) is conducive to acquiring better 

competitive advantages [48]. Specific research results show that interaction and reciprocity intensities 

(including satisfaction level) have a significantly positive influence on trust level, which has a further 

significantly positive influence on farmer contract renewal willingness. Also, Maloku and Corsten 

found that trust plays an important role in cooperative relationships [48,49]. Likewise, Dlamini-

Mazibuko found that satisfaction is a prerequisite for trust [50]. Therefore, it is necessary to 

strengthen the interactions and reciprocity between enterprises and farmers, and under a certain level 

of trust, the stability of their cooperation can be significantly improved. However, Maloku argued 

that satisfaction level is a trivial factor in contract farming [48]. Analysis of the mediating effect shows 

that perceived economic value is an important pathway of tie strength promoting the stability of 

cooperation, which indicates that factors of price, yield, and cost play a key role in the continuous 

and sustainable participation of farmers in contract farming. This insight has complemented the 

argument that trust has a direct influence on contract farming. 

6. Conclusions and recommendations 

6.1. Conclusions 

Based on survey data from farmers, this study has empirically investigated three dimensions of 

supply chain tie strength, perceived economic value, and contract renewal willingness of farmers 

using structural equation modeling, with the following results: 

(1) Interaction and reciprocity intensities have a significantly positive influence on trust levels. 

That is, more frequent interactions between agricultural enterprises and farmers will bring about 

more intensive reciprocity and higher trust levels between them, with a more significant influence on 

reciprocity intensity.  

(2) Trust level has a significantly positive impact on farmer contract renewal willingness. The 

total effect of trust level on contract renewal willingness has a value of 0.637, which is equal to the 

direct effect value of 0.475 (trust level → contract renewal willingness) plus the pathway mediating 

effect value of 0.162 (trust level → perceived economic value → contract renewal willingness). 

(3) Reciprocity and interaction intensities have an indirect impact on contract renewal 

willingness through trust level, with indirect influence effect values of 0.168 and 0.410, respectively. 
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6.2. Policy Recommendations:  

Based on the above conclusions, we propose the following policy recommendations. Firstly, 

policymakers should provide agricultural enterprises, farmer cooperatives, and farmers with 

financial support, tax relief, and incentive mechanisms and encourage them to participate in the 

establishment and operation of the agricultural supply chain actively. Secondly, trust relationships 

between enterprises and farmers should be fostered through enhanced interactions and 

communication. Cooperative meetings, training, and communication activities should be regularly 

carried out among partners to strengthen their communication and cooperation. For example, 

enterprise workers can carry out regular technical training and guidance for farmers and improve 

farmers’ technical trust in enterprises through regular field demonstrations combined with 
knowledge explanations. Also, enterprise values and cultures should be actively delivered to increase 

the identification trust of farmers in enterprises. Thirdly, win-win cooperative mechanisms of mutual 

benefits between enterprises and farmers should be advocated on the basis of rational reciprocal 

relationships. Enterprises should proactively employ reciprocity policies and go beyond their self-

interests, allocating more value-added benefits in the industry chain to farmers in a stable and 

sustainable manner. At the same time, fair benefit distribution mechanisms should be established, 

and supervision and evaluation measures should be strengthened to ensure that the legitimate rights 

and interests of farmers are protected. 

6.3. Limitations and Prospect 

Although this study has conducted theoretical and empirical analyses in a systematic way, there 

are still some limitations to be addressed. Firstly, this study has explored the construction of 

relationships from the perspective of farmers without taking into account the different possible views 

of agricultural enterprises and cooperatives on the nature of cooperative relationships. Secondly, the 

limitations of this paper lie in its research scope. In this study, only supply chains in the plant industry 

in northern China have been focused on, and the research results of this paper can provide a reference 

for China and other developing countries. Future studies can expand the scope of their investigations 

to enrich their research outcomes. Lastly, this study has only involved research dimensions of tie 

strength, such as trust level, interaction intensity, and reciprocity intensity, without considering other 

dimensions like closeness level. In future studies, these dimensions should be further explored. 
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