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Abstract

:

As a new type of agricultural management organization alliance, the effect of the benefit linkage generated by agricultural industrialization consortium on collaboration performance is closely related to the sustainable development of the agricultural economy. Based on survey data on consortia in Shanghai, this paper analyzes the effects of benefit linkage and uses multiple linear regression modeling to comprehensively explore the impact of benefit linkage effects on collaboration performance from both subjective and objective aspects, as well as the differences in impact on the collaboration performance of consortia with different organizational structures. The results show that the benefit linkage effect has a positive impact on collaboration performance, and there are differences in the impact of the benefit linkage effect on collaboration performance under different types of organizational structures, among which the resource allocation effect, capitalization effect and correlation effect of the benefit linkage of non-joint stock consortia have a positive impact on collaboration performance; the resource allocation effect of joint-stock consortia has no significant impact on collaboration performance, the capitalization effect on collaboration performance is significantly lower than that of non-joint stock consortia, and the correlation effect on collaboration performance is significantly higher than that of non-joint-stock consortia. Therefore, under a certain benefit linkage, according to the establishment purpose and collaboration goal, a consortium with different types of organizational structures should be established to give full play to the impact of the benefit linkage effect on collaboration performance and promote the sustainable development of agricultural industrialization.
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1. Introduction


Since China’s reform and opening up, the form of agricultural industrial organization has been evolving, from the main body of farmers to a pattern of coexistence of multiple entities such as farmers, agricultural cooperatives, family farms, and leading agricultural enterprises. However, in practice, the industrial, elemental and benefit linkages between small and medium-sized farmers, leading enterprises and other multiple subjects in the process of agricultural industrialization are not close, and the cooperative relationship is not reciprocal [1], leading to internal conflicts in the process of agricultural industrialization; moreover, the alternative costs are elevated. In the long-term game process, some agricultural business entities gradually realize the problems arising from high costs and the loss of intermediate links—unfavorable to the formation of regional brands—and that quality control is not easily traceable. Hence, they gradually team up in various ways to reduce costs and losses, form regional brands, and enhance premium capacity [2]. In 2017, the Chinese Ministry of Agriculture and Rural Affairs and six other ministries jointly issued the “Guidance on Promoting the Development of Agricultural Industrialized Consortia” to promote collaboration among agricultural business entities and foster the development of agricultural industrialized consortia (hereafter referred to as consortia).



Consortia are integrated alliances of agricultural business organizations comprising new agricultural business entities such as leading enterprises, farmers’ cooperatives and family farms based on the division of labor, scale of operation and linkage of benefits, and represent a new form of agricultural business organization at the forefront of modern agricultural production in China [3]. In recent years, many scholars have conducted research on consortia. Regarding the connotation of consortia, some countries consider them to be comprehensive industrial structures including all agricultural production services such as agricultural production, transportation, storage and processing, termed agro-industrial complexes, agro-food complexes and agribusiness alliances [4], which is consistent with the general understanding of consortia in China. Regarding consortium performance, some scholars analyzed the performance of consortia from the perspectives of government, market, and their own management [5,6,7]. A consortium forms an agricultural-scale operation through the specialized division of labor and coordinated operation of multiple factors, promoting the integrated development of primary, secondary, and tertiary industries and improving comprehensive agricultural production efficiency [8]. In terms of empirical analysis, Tang [9] used multiple linear regression models based on survey data from Hebei, Anhui, and Jiangxi to study the effects of factor integration, functional co-location, coalition co-governance, and benefit linkage of consortia on their performance. Liu et al. [10] analyzed the creation risks and problems of the Anhui Suizhou consortium as an example, and suggested that the government should strengthen the targeting of policies. Dou et al. [11] empirically analyzed the development of consortia and considered them as an effective system to promote the integration of primary, secondary, and tertiary industries in agriculture.



In this paper, we start from the benefit linkage among the subjects of the consortium to investigate what effect the benefit linkage has on the development of the consortium and whether the benefit linkage effect has an impact on the consortium’s collaboration performance. In the process of consortium development, different types of industrial organizational structures are formed, such as “company+ farmers+ cooperative”, “company+ farmers+ cooperative association”, “joint-stock consortium”, etc. Are there any differences in the effects of benefit linkage between different organizational structures of consortia on their collaboration performance? If so, what are the reasons behind these differences? Based on survey data on Shanghai consortia, we analyzed the connotation of the benefit linkage effect of consortia, the impact of the benefit linkage effect on collaboration performance, and the differences in the benefit linkage effect on collaboration performance with different organizational structures to reveal a universal law between the benefit linkage effect, organizational structure and collaboration performance of consortia. This analysis has important theoretical and practical significance in terms of how to bring into play the benefit linkage effect of consortia, promote the improvement of consortium collaboration performance, drive farmers to increase their income and agricultural efficiency, enhance the endogenous power of rural industrial development, and promote the sustainable development of agriculture.




2. Theoretical Analysis and Research Assumptions


2.1. Benefit Linkage Effect and Consortium Collaboration Performance


Benefit linkage refers to the relationship and operation of a community of interest with the goal of maximizing benefits, with enterprises, cooperatives and farmers as the main body, mainly including capital linkage, technology linkage, brand linkage and service linkage [12]. It is the key to the organic linkage between farmers and enterprises and farmers and modern agricultural development, and is a guarantee of increased farmer income [13]. The consortium members adopt different benefit linkage modes such as order contracts and share cooperation to form a community of shared interests of “benefit-sharing and risk-sharing” and adopt static and dynamic benefit distribution methods to form a good benefit distribution relationship among different business entities. Consortium collaboration performance is actually a manifestation of inter-organization collaboration performance. Inter-organizational collaboration performance is a comprehensive return for the purpose of achieving cooperation goals and improving enterprise benefits, which can be divided into subjective performance and objective performance [14,15,16], specifically represented by objective performance such as profitability and goal attainment, and subjective performance such as collaboration satisfaction and cooperation willingness [17]. The benefit linkage promotes collaboration among upstream and downstream members of agriculture, and realizes the transformation of agricultural production from a single entity to the union of multiple entities such as leading enterprises, cooperatives and family farms. It enables the members of the consortium to strengthen the interaction and collaboration among members under the incentive of shared benefits and jointly improve the collaboration performance to promote a win–win situation for multiple parties [18]. The establishment of long-term and stable interest linkage has become an inevitable trend of agricultural industrialization and an inherent requirement for farmers to increase their income [19]. Therefore, benefit linkage is the core of the operation of the consortium, which affects the consortium collaboration performance.



The benefit linkage effectively organizes the consortium’s participants through specific benefit distribution rules, forming a community of benefits. Based on the transaction cost theory, the benefit linkage saves the transaction cost among the subjects of the consortium and forms a resource allocation effect instead of market transactions. Moreover, through internalization of transactions, benefit linkage promotes the sharing of various resources within the consortium, optimizes resource allocation, improves the utilization rate of the consortium’s resources, promotes technological innovation, improves the added value of agricultural products and product quality [20], effectively enhances the earnings of each subject and the overall earnings of the consortium, and brings about the capitalization effect. In addition, the benefit linkage strengthens the blood relations and geopolitical ties among the participating subjects, effectively closes the relationship among members, maintains the stability of the relationship among the members of the consortium, organically organizes production, technology, products, brands, and markets, promotes the collaboration of industries, and brings about the correlation effect.



2.1.1. Resource Allocation Effect and Collaboration Performance


In line with the role of benefit linkage, each member in the consortium reasonably arranges capital, land, labor, technology, talent and other factors, which promotes the free flow and rational use of the consortium’s capital, technology, information, management and other factors, optimizes the allocation of resources, and achieves the optimal allocation of resources in the agricultural industry chain [21], thus yielding the resource allocation effect. Effective benefit linkage can regulate the rights and obligations of each interested party, reduce opportunistic behavior [22], break through factor bottlenecks by stimulating, restraining, and guaranteeing the interests of all participants in industrial integration, and promote all types of factors to break regional and industrial boundaries and accordingly achieve better factor integration and intensive allocation [23]. Wang et al. [3] pointed out that the consortium optimizes the input use of factors, so that each member in the consortium not only benefits from cost reduction but also improves the overall efficiency. Based on the above analysis, the following hypothesis is proposed.



Hypothesis 1 (H1).

The resource allocation effect of benefit linkage positively impacts the collaboration performance of the consortium.






2.1.2. Capitalization Effect and Collaboration Performance


Reasonable benefit linkage promotes the sharing of various resources within the consortium, enhances the resource utilization rate, drives technological progress and innovation, improves production efficiency, attracts agricultural product processing enterprises and e-commerce enterprises to join the consortium, stimulates the consortium members to increase capital investment, develops special, high value-added agricultural products, further increases the product brand value and comprehensive competitiveness, and thus generates a capitalization effect. The business scope of the consortium covers agricultural planting, processing, storage, logistics, marketing and other industries, and the members of the consortium can promote the adjustment of agricultural production and operational structure through the benefit linkage, improve the organization and specialization of the consortium, bring about the improvement of production efficiency and quality under the leading enterprises, and promote the commercialization and large-scale production of agricultural products to a certain extent [24]. Therefore, the capitalization effect of benefit linkage contributes to the improvement of product quality, enhances the comprehensive competitiveness of the consortium’s products through better quality, drives the sales and innovation of agricultural products, and improves the collaboration performance of the consortium. Based on the above analysis, the following hypothesis is proposed.



Hypothesis 2 (H2).

The capitalization effect of benefit linkage positively impacts the collaboration performance of the consortium.






2.1.3. Correlation Effect and Collaboration Performance


The consortium closely connects different business entities through benefit linkage, forming a partnership [25], and there is a phenomenon of “a prosperity, a loss for both”. On the one hand, the benefit linkage can tighten the blood and geographical ties among members and stabilize the overall organization of the consortium. On the other hand, the cooperation between upstream, midstream and downstream stages of agriculture promotes cooperation between different industries, extends the industrial chain, and enhances the value chain, which is conducive to the integrated development of primary, secondary, and tertiary industries. A reasonable benefit linkage enables all business entities of the consortium to participate in agricultural production and operation activities, presenting the characteristics of industrial cross integration, which is conducive to improving the collaboration performance of the consortium [26]. The key to the success or failure of industrial integration lies in the completeness of the benefit linkage [23]. Improving the stability, effectiveness, and closeness of benefit linkage is significant in driving increases in farmers’ income and promoting the prosperity of rural industries [3]. Closer benefit linkage contributes to the development of various forms of industrial integration and can increases farmers’ income while industrial performance is improved [27]. Based on the above analysis, the following hypothesis is proposed.



Hypothesis 3 (H3).

The correlation effect of benefit linkage positively impacts the collaboration performance of the consortium.







2.2. The Influence of Consortium Organizational Structure on the Relationship between Benefit Linkage and Collaboration Performance


Chinese consortia have gone through different stages of development and formed different forms of industrial organization structures, such as non-joint-stock consortia of “company + farmer”, “company + cooperative + farmer”, “company + cooperative association + farmer”, and different types such as “joint-stock company.” Non-joint-stock consortia are mainly led by leading enterprises. Farmers provide agricultural products according to the requirements of leading enterprises, or cooperatives organize farmers’ production according to the requirements of leading enterprises and integrate the resources of farmers, cooperatives, and leading enterprises. Farmers participate in the industrial chain or value chain of leading enterprises, and farmers can freely join or exit the consortium. The closeness of each entity is not high, and the collaboration relationship is flexible. In the “joint-stock company” type of consortium, the leading enterprises and village collectives, cooperatives, farmers, and other joint-stock companies are jointly registered, and the central bodies take shares in different forms to implement corporate operations. The participation or withdrawal of farmers in this type of consortium is subject to many conditions, the close-knit relations between the central bodies are strong, and the collaborative relationship is fixed.



The organizational collaboration performance of agricultural industrialization is closely related to the different developmental stages of its organizational structure [28]. The degree of standardization of the internal governance structure and the soundness of the benefit distribution system have a significant positive impact on organizational performance [29,30], and the collaboration performance of different organizational structures is different [31]. Under different types of industrial organization structures, the degrees of organization and specialization of the consortium are different, and the utilization and optimal allocation of resources such as capital and technology of benefit are different, which have different effects on the collaboration performance. With the development of agricultural industrialization, the organizational structure of the consortium is constantly changing, and the strength of the consortium members is continuously enhanced. Through the benefit linkage, the overall strength of the consortium is improved, the production efficiency and quality of products are improved, the brand image is created, the brand influence and brand value are created, and the products of the consortium can withstand fierce market competition, thus affecting the collaboration performance. In addition, when the types of industrial organization structure of a consortium between the main body of the benefit linkage degree are different, the extension width and breadth of the industrial chain and the degree of industrial integration are also different, and the consortium collaboration performance will be different. Therefore, this paper holds that for consortia with different types of organizational structures, such as joint-stock and non-joint-stock organizations, there are differences in the impact of the resource allocation effect, capitalization effect, and correlation effect brought about by the benefit linkage on the collaboration performance. To sum up, the following hypotheses are proposed.



Hypothesis 4 (H4).

For joint-stock and non-joint-stock consortia, the resource allocation effect of benefit linkage has different effects on collaboration performance.





Hypothesis 5 (H5).

For joint-stock and non-joint-stock consortia, the capitalization effect of benefit linkage has different effects on collaboration performance.





Hypothesis 6 (H6).

For joint-stock and non-joint-stock consortia, the correlation effect of benefit linkage has different effects on collaboration performance.







3. Research Design


3.1. Data Sources and Sample Statistics


According to the research framework, a questionnaire was designed. On the basis of interviews and pre-surveys, the research group constantly improved the questionnaire through team discussion and expert suggestions. The first part of the questionnaire was a survey of basic information, including the role in the consortium, the years of consortium establishment, the scale of consortium land, the types of products provided by the consortium, and the organizational structure. The second part of the questionnaire was designed for the benefit linkage effect and the collaboration performance of the consortium, using a seven-point Likert scale, where “1” indicates complete opposition and “7” indicates complete agreement, and the consortium participants scored each question. The data used in this study were obtained from the group’s field surveys and interviews with consortia in various districts of Shanghai from July to October 2021, as well as from questionnaires distributed to consortium participants through the Shanghai Municipal Agriculture Commission. A total of 249 questionnaires were collected in this study, and the final number of questionnaires was 241 after eliminating invalid questionnaires, with an effective rate of 96.8%. The statistical characteristics of the sample are shown in Table 1.




3.2. Variable Index Selection


3.2.1. Explained Variables


In this paper, consortium collaboration performance was treated as the explained variable. In the measurement of collaboration performance, Hu [32] classified the collaboration performance of “company+ farmers” into organizational adaptability to the external environment, organizational profitability, satisfaction with collaboration, and willingness to continue collaboration; Pan et al. [33] combined objective and subjective indicators to evaluate collaboration performance in terms of profitability, goal attainment, relationship continuity and satisfaction; Zhang et al. [17] used subjective performance indicators such as satisfaction, willingness to collaborate again, and persistence of collaborative relationship as well as objective performance indicators such as cost, income, and goal achievement to measure collaborative performance. Based on the previous analysis, the scale was designed by synthesizing the studies of scholars and referring to Simonin’s [34] questionnaire. Thus, according to the characteristics of collaboration between different subjects in the consortium, the collaboration performance was measured comprehensively from two aspects: the subjective performance of satisfaction with the collaboration process and willingness to continue collaboration, and the objective performance of achieving collaboration goals and improving collaboration benefits. A seven-point Likert scale was used to design question items from different aspects, and weights were calculated by the entropy method. The results are shown in Table 2.




3.2.2. Explanatory Variables


This study treated the benefit linkage effect as the explanatory variable. According to the above theoretical analysis of the benefit linkage effect, the items of the benefit linkage effect of the consortium were measured. Among them, the resource allocation effect was divided into five measurement items of the rational utilization of different types of resources in the benefit linkage; the capitalization effect was divided into five measurement items: benefit linkage promotes technological progress and innovation, affects agricultural production efficiency, product quality, brand value, and comprehensive product competitiveness; the correlation effect was divided into four measurement items: the benefit linkage helps the consortium members to jointly operate, promotes closer relationships between members, extends the agricultural and industrial chain and promotes industrial integration. The measurement questions were weighted by the entropy method using a seven-point Likert scale, which was used to indicate the resource allocation effect, capitalization effect, and association effect, respectively. The results are shown in Table 3.




3.2.3. Control Variables


This study refers to the research of scholars Tang [9] and other scholars, and treated the years of consortium establishment and the scale of consortium land as control variables. The longer the consortium has been established, and the larger the land scale is, the easier it is to obtain good business performance.



The specific definition of each variable is shown in Table 4.





3.3. Index Weight Calculation


In order to calculate the weight of each index of consortium collaboration performance and benefit linkage effect, the entropy method was used. The weight results are shown in Table 2 and Table 3.


   Y n  = Σ  y  i j    w i     
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   X i  = Σ  x  i j    w i     



(3)




where:    Y n      is a collaboration performance value,   Y     is the total collaboration performance value,    X i      is the value of benefit linkage effect,    y  i j    ,    x  i j     is the standardized value of the index,    w i      is the index weight.




3.4. Selection of Regression Model


This study examined the impact of the benefit linkage effect on the collaboration performance of a consortium. Since the explained variable collaboration performance of the consortium is a continuous variable, the empirical analysis is carried out using a multiple linear regression model. The regression model is:


  Y = α +  β 1   X 1  +  β 2   X 2  + +  β 3   X 3  +  β 4   X 4  +  β 5   X 5  + u    



(4)




where:  Y  represents the consortium collaboration performance,    X 1    represents the resource allocation effect of benefit linkage,    X 2    represents the capitalization effect of benefit linkage,    X 3    represents the correlation effect of benefit linkage,    X 4    represents the establishment years,    X 5    represents the land scale, and     u     is a random disturbance term,  α  is a constant term, and    β i    is the coefficient to be estimated.





4. Empirical Analysis


4.1. Reliability and Validity Test


Through the reliability and validity analysis of the questionnaire, the Cronbach’s α of resource allocation effect, capitalization effect, correlation effect, and consortium collaboration performance were 0.960, 0.952, 0.931, and 0.968, respectively, all exceeding the ideal level of 0.7, indicating that the measurement items had good reliability. In addition, the KMO of resource allocation effect, capitalization effect, correlation effect, and consortium collaboration performance measurement items were 0.898, 0.880, 0.826, and 0.940, respectively, which were more significant than 0.8, indicating that the measurement items had good validity.




4.2. Overall Regression Analysis


It can be seen from Table 5 that the Durbin–Watson value of each variable was close to 2, indicating that the autocorrelation of variables was not apparent. According to the collinearity test, the VIF of each variable was less than 10, so there was no multicollinearity. The positive influence coefficients of resource allocation effect, capitalization effect, and correlation effect on the consortium collaboration performance were 0.093, 0.588, and 0.282, respectively, which were significant at the statistical levels of 5% and 1%, respectively. It can be seen that the three effects produced by the benefit linkage have a significant positive impact on consortium collaboration performance, so Hypothesis 1, Hypothesis 2 and Hypothesis 3 are verified. Through benefit linkage, the members of the consortium integrate and optimize internal resources, bring resource allocation advantages, reasonably allocate interests, mobilize the enthusiasm of all subjects to participate, improve production efficiency and quality, and at the same time, tighten the links between members to promote industrial integration and development, which have a positive impact on consortium collaboration performance.




4.3. Grouping Regression Analysis


This study used the method of grouping regression analysis to test whether there are differences between joint-stock and non-joint-stock consortia in terms of the impact of resource allocation effect, capitalization effect, and correlation effect of benefit linkage on the collaboration performance of consortia.



It can be seen from Table 6 that the F values in regression models (1) and (2) were significant. According to models (1) and (2), the resource allocation effect, capitalization effect, and correlation effect of non-joint-stock consortium benefit linkage have a significant impact on the collaboration performance at the statistical levels of 1% and 5%, respectively, which shows that the benefit linkage effect of a non-joint-stock consortium is fully reflected. However, the resource allocation effect has no significant impact on the collaboration performance of the joint-stock consortium. The capitalization effect has a significant impact on the collaboration performance at the 1% statistical level with a coefficient of 0.476, which is significantly lower than that of the non-joint-stock consortium (the coefficient of capitalization effect on collaboration performance under a non-joint-stock consortium is 0.630). The impact of the correlation effect on collaboration performance is significant at the 1% statistical level, and the coefficient is 0.475, which is significantly higher than that of the non-joint-stock consortium (the coefficient of the correlation effect on collaboration performance under a non-joint-stock consortium is 0.170). Therefore, Hypothesis 4, Hypothesis 5 and Hypothesis 6 are verified.




4.4. Interpretation of Regression Results


In a non-joint-stock consortium, usually the strongest body in the consortium, such as a company or cooperative society or co-operative, leads the operation of the consortium and establishes the benefit linkage through certain contractual methods, with different bodies dividing the work and collaborating, and each member having a clear functional orientation. According to the market demand, resources such as capital, technology, brand, information, etc. are reasonably deployed, and the free flow and integration of factors within the consortium promote standardized production and large-scale supply, form capital and brand linkages, develop new varieties and cultivate high-quality brands, enhance the intrinsic value of products, bring about the obvious effect of resource allocation, capitalization and correlation, and promote the complementary needs and functional integration among the subjects. It enhances the collaboration performance. However, the cooperation structure among the subjects in a non-joint-stock consortium is unreasonable, especially the composition norms. Although the non-joint-stock consortium has a common constitution and management norms, it is not an independent legal person, the property rights relationships of each member remain unchanged, the independence of each subject in the consortium is strong, the organizational structure is not close-knit enough, the stability of the benefit linkage is not strong, and joining or withdrawing from the consortium is relatively free [35]. Therefore, the non-joint-stock consortium is not very stable.



In the process of consortium development, some members form joint-stock consortia through different shareholdings, forming a stable asset linkage and enhancing the stability of the consortium. The joint-stock consortium is generally an independent legal entity, which establishes a more strict management system and strengthens the effective supervision and unified management of the operation process, and the members are more stable and have a stronger identity with the joint-stock consortium, so the correlation effect on collaboration performance under the joint-stock consortium is significantly higher than that of the non-joint-stock consortium. From the resource allocation effect, the various resources provided by members’ shareholdings are fixed, and it is impossible for members to increase or decrease their factor inputs to the consortium. This model restricts the inflow or outflow of the consortium’s factors, and the corporatized organizational structure and management norms also restrict the free flow of factors, so the resource allocation effect is weakened, and the resource allocation effect under the joint-stock consortium is not significant. From the perspective of the capitalization effect, with enterprises as the major shareholders and farmers as minority shareholders, there may be a situation that “major shareholders control generally and minority shareholders have low returns”, and farmers are exploited by large enterprises because of capital disadvantage [36]. The unsound distribution of benefits reduces farmers’ motivation to work, affects the overall productivity and product quality of the consortium, and inhibits the capitalization effect. In practice, the benefits of shareholding cooperation are not precisely quantified for individuals, and farm households do not fully share the dividends brought by large-scale land management and consolidation of collective operating assets into shares [37]. In addition, some enterprises only seek to obtain preferential policies given to the consortium by the government, and it is difficult to implement actual policies and projects for smaller-scale operating entities [10], which is even more detrimental to the capitalization effect of benefit linkages.





5. Conclusions and Suggestions


5.1. Conclusions


The benefit linkage affects the collaboration performance of the consortium, and the resource allocation effect, capitalization effect, and correlation effect produced by the benefit linkage have a positive impact on the collaboration performance of the consortium. However, there are differences in the impact of the resource allocation, capitalization, and correlation effects on the collaboration performance of consortia with different organizational structures. From the perspective of the correlation effect, joint-stock consortia utilize shareholding and other means so that the benefits of the upper, middle and lower reaches of the agricultural industry chain are more closely linked and more conducive to promoting the development and integration of primary, secondary, and tertiary industries. From the resource allocation effect and capitalization effect, non-joint-stock consortia are more conducive to promoting the flow of factors inside and outside the consortia, attracting farmers to join the consortia, and improving the enthusiasm of farmers to join the operation of the consortia. Therefore, according to its establishment purpose and collaboration objectives, a consortium with different types of organizational structures should be established to effectively improve its collaboration performance.




5.2. Suggestions


First, different types of consortia should establish stable and sustainable benefit linkages, including financial linkages, technical linkages, brand linkages, service linkages, etc., to achieve reasonable benefit distribution and form a community of benefit, so as to better bring into play the benefit linkage effect and promote their own collaboration performance.



Second, there are gaps in the benefit linkage of different organizational structures of consortia, which have different degrees of influence on collaboration performance; thus, the choice of the organizational structure of the consortium should be based on the needs and purposes of collaboration to maximize its collaboration performance.








Author Contributions


Conceptualization, Q.J. and C.L.; Methodology, Q.J.; Data curation, C.L.; Writing—original draft, C.L.; Writing—review & editing, C.L. and T.M.; Supervision, Q.J. and T.M.; Funding acquisition, Q.J. All authors have read and agreed to the published version of the manuscript.




Funding


This research was funded by “China National Social Science Fund Project” Study on dynamic Optimization of urban Main and non-staple food reserve and supply system under abnormal conditions” (22BGL274) and Modern Agricultural Industrial Technology System Construction Project (CARS-46).




Data Availability Statement


Data can be provided upon contacting the authors.




Acknowledgments


The authors would like to express their gratitude for the financial support from “China National Social Science Fund Project” Study on dynamic Optimization of urban Main and non-staple food reserve and supply system under abnormal conditions” (22BGL274) and Modern Agricultural Industrial Technology System Construction Project (CARS-46).




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Shang, X.D.; Ye, Y. United Entities of Agricultural industrialization: Organizational innovation, organizational alienation, subject distorted behavior and selection for supporting policies. Rural Econ. 2020, 3, 1–9. [Google Scholar]

	



Wang, L.; Ma, Y.; Ma, J. The development of agricultural industrialization consortium in metropolitan areas—A case study of Pudong new area, Shanghai. Chin. Agric. Sci. Bull. 2022, 38, 139–146. [Google Scholar]

	



Wang, Z.G.; Yu, B.T. The conceptual connotation, organizational boundary and synergistic mechanism of agricultural industrialization union: Evidence from Anhui Province. Chin. Rural Econ. 2019, 2, 60–80. [Google Scholar]

	



Oliveira, E.; De-Carli, R. Studies in Agro-Industrial Complexes: Analysis of Literature Indexed on the Web of Science 1945–2020. Open J. Bus. Manag. 2021, 9, 1121–1132. [Google Scholar] [CrossRef]

	



Semin, A.N.; Kondratenko, I.S. Trends of the Agroindustrial Complex in the Context of New Industrialization. In Proceedings of the 2nd International Scientific Conference on New Industrialization—Global, National, Regional Dimension (SICNI), Ekaterinburg, Russia, 4–5 December 2018; Silin, Y., Animitsa, Y., Dvoryadkina, E., Blaginin, V., Eds.; Atlantis Press: Paris, France, 2019; pp. 545–548. [Google Scholar]

	



Aleksandrov, I.; Rasskazova, O.; Popazova, O.; Petrov, M.; Chekhovskikh, I. Economic potential of agroindustrial enterprises and their impact on the environment. In E3S Web of Conferences; EDP Sciences: Les Ulis, France, 2020; Volume 217, p. 09003. [Google Scholar]

	



Bogomolova, I.P.; Slepokurova, Y.I.; Vasilenko, I.N.; Shatohina, N.M.; Bogomolov, A.V.; Urazova, O.A. Mechanisms for Diversification Management of Russian Agro-Industrial Enterprises. In Proceedings of the Russian Conference on Digital Economy and Knowledge Management (RuDEcK 2020), Voronezh, Russia, 27–29 February 2020; p. 148. [Google Scholar]

	



Xuan, Y.Q.; Wang, S.L.; Lu, Q.W. Agricultural industrialization consortium is an effective model of rural industrial integration--Anhui investigation and reflection. Rural Bus. Manag. 2016, 7, 15–17. [Google Scholar]

	



Tang, W.H. Empirical study on performance of joint mechanism of agricultural industrialization consortium—Based on survey date of agricultural industrialization consortiums in Hebei, Anhui and Jiangxi provinces. Jiangsu Agric. Sci. 2021, 49, 7–12. [Google Scholar]

	



Liu, J.J. Innovation of organization mode in modern agricultural industrialization. J. Shanxi Agric. Univ. (Soc. Sci. Ed.) 2017, 16, 28–32+42. [Google Scholar]

	



Dou, X.M.; Chen, C.; Peng, L. Discussion on the Typical Mode of Promoting the Integration and Development of the First, Second and Third Industries in the Countryside—Taking Suzhou Modern Agriculture Industrialization Association of Anhui Province as An Example. J. Shaanxi Acad. Gov. 2018, 32, 106–110. [Google Scholar]

	



Zhang, Q.; Guo, H.D. Agricultural industrialization complex: Innovation of modern agricultural management system -- Based on the survey of Suzhou, Anhui Province. Xinjiang State Farms Econ. 2017, 1, 1–8. [Google Scholar]

	



Zhang, G.D. In the Context of Rural Revitalization: Analysis of the Impact of the Internet on the Stability of Farmers’ Interest Connection Mechanism. Int. J. Front. Sociol. 2022, 40, 95–100. [Google Scholar]

	



Huang, C.P.; Li, X.; Chen, W.J.; Wang, M. The impact of environmental uncertainty on Inter Organizational collaboration performance of brand alliance. J. Commer. Econ. 2020, 7, 82–84. [Google Scholar]

	



Chen, W.; Zhang, X.M.; Jin, L. An Empirical Study on the Relationship between Organization Learning Capability and Cooperation Performance in Supply Chain. In Proceedings of the 2009 International Conference of Management Science and Information System, Jiaozuo, China, 28–30 September 2009; Zeng, Q., Marinov, M., Johnson, N., Yang, C., Eds.; Science & Technical Development Inc.: Flushing, NY, USA, 2009; pp. 810–814. [Google Scholar]

	



Zhang, J.; Ding, X.; Hu, D.; Guo, B.; Jiang, Y. Performance Evaluation of Enterprise Collaboration Based on an Improved Elman Neural Network and AHP-EW. Appl. Sci. 2022, 12, 5941. [Google Scholar] [CrossRef]

	



Zhang, H.Y.; Wang, Y.; Sun, S.W. Research on the relationship between supply chain collaboration trust and cooperative performance based on meta-analysis. West Forum Econ. Manag. 2019, 30, 87–96. [Google Scholar]

	



Zaridis, A.; Vlachos, I.; Bourlakis, M. SMEs strategy and scale constraints impact on agri-food supply chain collaboration and firm performance. Prod. Plan. Control 2020, 32, 1165–1178. [Google Scholar] [CrossRef]

	



Gou, K.M.; Xu, M.Z. Game research on income distribution of agricultural industrialization consortium. Fresenius Environ. Bull. 2020, 29, 9694–9707. [Google Scholar]

	



Ye, L.L. Research on the Linking Mechanism of Interests between Leading Enterprises and Farm Households from the Perspective of Rural Industry Integration. Master’s Thesis, Chinese Academy of Agricultural Sciences, Beijing, China, 2020. [Google Scholar]

	



Tang, J.J.; Qi, Z.Y.; Li, X.G. Dynamic evolution analysis of agricultural industrialization organization model. Rural Econ. 2019, 1, 52–59. [Google Scholar]

	



Li, C.; Xue, X.L. Research of sharing farms: Benefit linkage mechanism, profit model and profit allocation. Issues Agric. Econ. 2019, 9, 54–63. [Google Scholar]

	



Xiao, J.W.; Feng, M.L. Interaction and co-development of benefit connection and production factors. Financ. Econ. 2020, 9, 64–78. [Google Scholar]

	



Li, J. An Analysis of the Benefit Joint Mechanism of the Dairy Industry in the Mode of “Enterprises and Dairy Farmers”. In Proceedings of the 2011 7th International Conference on Public Administration, Chengdu, China, 19–20 October 2011; Zhu, X.N., Zhao, S.R., Eds.; University Electronic Science and Technology China Press: Chengdu, China, 2011; pp. 911–916. [Google Scholar]

	



Lu, Q.W. The mechanisms and theories of rural industrial convergence: A case study of modern agricultural industrialized union in Anhui Province. J. Shanxi Agric. Univ. (Soc. Sci. Ed.) 2017, 16, 24–29. [Google Scholar]

	



Nha Trang, N.T.; Nguyen, T.-T.; Pham, H.V.; Anh Cao, T.T.; Trinh Thi, T.H.; Shahreki, J. Impacts of Collaborative Partnership on the Performance of Cold Supply Chains of Agriculture and Foods: Literature Review. Sustainability 2022, 14, 6462. [Google Scholar] [CrossRef]

	



Sun, Y.F. A Research on the Benefit Mechanism of Farmers’ Specialization Cooperatives in China. In Proceedings of the International Conference on Economics and Management Engineering (ICEME), Hangzhou, China, 18–19 October 2014; Destech Publications: Lancaster, PA, USA, 2014; pp. 303–306. [Google Scholar]

	



Guo, X.M.; Liao, Z.J.; Fu, R. Comparison of three agricultural industrialization modes: Leading enterprise driven, intermediary organization linkage and cooperative integration—An analysis from the perspective of Institutional Economics. Chin. Rural Econ. 2007, 4, 40–47. [Google Scholar]

	



Kyriakopoulos, K.; Meulenberg, M.; Nilsson, J. The impact of cooperative structure and firm culture on market orientation and performance. Agribusiness 2004, 20, 379–396. [Google Scholar] [CrossRef]

	



Ruiga, I.R.; Kovzunova, E.S.; Teterin, Y.A.; Bugaeva, S.V.; Burmenko, T.A. Assessment of the cluster structures functioning effectiveness in the agro-industrial complex: A methodological approach, practical implementation. In IOP Conference Series: Earth and Environmental Science; IOP Publishing: Bristol, UK, 2021; Volume 677, p. 022057. [Google Scholar]

	



Li, F.; Hendrikse, G.W.J. Chain interdependencies, measurement problems and efficient governance structure: Cooperatives versus publicly listed firms. Eur. Rev. Agric. Econ. 2012, 39, 241–255. [Google Scholar]

	



Hu, Y.X. Agribusiness firm and farmer household: Transaction characteristics, governance mechanism and cooperative performance. Issues Agric. Econ. 2013, 34, 83–89+111. [Google Scholar]

	



Pan, W.A.; Zhang, H. An empirical study of the effects of trust and relationship commitment of supply chain partners on cooperative performance. J. Psychol. Sci. 2006, 6, 1502–1506. [Google Scholar]

	



Simonin, B.L. The Importance of Collaborative Know-How: An Empirical Test of the Learning Organization. Acad. Manag. J. 1997, 40, 1150–1174. [Google Scholar] [CrossRef]

	



Sun, Z.D. An analysis of modern agricultural industrialization union’s operating benefits—A basic analytical framwork and empirical study. East China Econ. Manag. 2015, 29, 108–112. [Google Scholar]

	



Zhong, Z.; Jiang, W.Y.; Zhao, Z.J. Main forms and operating mechanisms of agro-industrial alliance—Based on research on three typical cases. Study Explor. 2021, 2, 91–101+176+2. [Google Scholar]

	



Xu, T.T. Rural industrial integration from the perspective of rural revitalization: Internal logic, development trend and countermeasures. J. Xinxiang Univ. 2021, 38, 36–39. [Google Scholar]








[image: Table] 





Table 1. Statistical characteristics of sample.






Table 1. Statistical characteristics of sample.





	
Category

	
Options

	
Number of Samples/pc

	
Percentage/%






	
Roles in the consortium

	
Farmers

	
27

	
11.2




	
Family farm

	
60

	
24.9




	
Cooperatives

	
118

	
48.9




	
Leading companies

	
25

	
10.4




	
Village council

	
11

	
4.6




	
The years of consortium establishment

	
Within one year

	
44

	
18.3




	
One to two years

	
46

	
19.1




	
Two to three years

	
30

	
12.4




	
More than three years

	
121

	
50.2




	
The scale of consortium land

	
Within 20 hectares

	
139

	
57.7




	
20–40 hectares

	
40

	
16.6




	
40–60 hectares

	
7

	
2.9




	
60–80 hectares

	
15

	
6.2




	
80–100 hectares

	
3

	
1.2




	
More than 100 hectares

	
37

	
15.4




	
The types of products provided by consortium

	
Cereals and oils

	
146

	
60.6




	
Animal husbandry

	
17

	
7.1




	
Fruits and vegetables

	
120

	
49.8




	
Fisheries

	
21

	
8.7




	
Leisure experience

	
27

	
11.2




	
Others

	
15

	
6.2




	
Consortium organizational structure

	
Joint-stock consortium

	
179

	
74.3




	
Non-joint-stock consortium

	
62

	
25.7
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Table 2. Index system of consortium collaboration performance.






Table 2. Index system of consortium collaboration performance.





	
Target Layer

	

	
Level 1 Indicators

	
Primary Index Weight

	
Level 2 Indicators

	
Secondary Index Weight






	
Collaboration performance

	
Subjective collaboration performance

	
Satisfied with the collaboration process

	
0.2385

	
After joining the consortium, I became more and more satisfied, and the cooperation between the subjects was pleasant

	
0.5332




	
With the increase in consortium members, the collaboration effect of the consortium is more obvious, and the individual value is realized in the process of collaboration

	
0.4668




	
Willingness to continue collaboration

	
0.2626

	
Willing to maintain cooperative relationship in the consortium and create greater value through the Consortium

	
0.4914




	
The consortium is willing to continue cooperation and jointly formulate the development strategy of the Consortium

	
0.5086




	
Objective collaboration performance

	
Collaboration goal achievement

	
0.2581

	
The consortium has achieved the expected results

	
0.4815




	
The consortium has achieved the cooperation goal

	
0.5185




	
Increased collaboration benefits

	
0.2408

	
Cost reduction of your consortium in recent 3 years

	
0.5457




	
The sales revenue of your consortium has increased in recent 3 years

	
0.4543
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Table 3. Index system of benefit linkage effect.






Table 3. Index system of benefit linkage effect.





	
Target Layer

	
   Index Layer

	
Index Weight






	
Resource allocation effect

	
Benefit linkage helps to make rational use of funds

	
0.2248




	
Benefit linkage is helpful for rational land use

	
0.1910




	
Benefit linkage helps to make rational use of labor force

	
0.2013




	
Benefit linkage helps to make rational use of technology

	
0.1979




	
Benefit linkage helps to make rational use of talents

	
0.1851




	
Capitalization effect

	
Benefit linkage promotes technological progress and innovation

	
0.1795




	
Benefit linkage improves production efficiency

	
0.2107




	
Benefit linkage improves product quality

	
0.2066




	
Benefit linkage increases the brand value of products

	
0.2136




	
Benefit linkage improves the comprehensive competitiveness of products

	
0.1896




	
Correlation effect

	
Benefit linkage is conducive to the joint operation of the consortium members

	
0.2434




	
Benefit linkage promotes closer relationships between the members of the consortium

	
0.2287




	
Benefit linkage extends the agricultural industrial chain

	
0.2499




	
Benefit linkage promotes the integrated development of industries

	
0.2781
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Table 4. Variable definitions.






Table 4. Variable definitions.





	Variable Name
	   Variable Meaning and Assignment





	Consortium organizational structure
	Non-joint-stock consortium = 0; joint-stock consortium = 1



	Benefit linkage effect
	Three dimensions, including resource allocation effect, capitalization effect and correlation effect, are designed to be measured on a 7-point Likert scale.



	Collaboration performance
	The four level 1 indicators of subjective and objective collaboration performance were weighted, and the four level 1 indicators were measured on a 7-point Likert scale with different question designs.



	Years of consortium establishment
	One year and below = 1; 1–2 years = 2; 2–3 years = 3; more than 3 years = 4



	Scale of consortium land
	20 hectares and below = 1; 20–40 hectares = 2; 40–60 hectares = 3; 60–80 hectares = 4; 80–100 hectares = 5; 100 hectares and above = 6
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Table 5. Regression analysis test and results.
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Non-Standardized Coefficient

	
Standardized Coefficient

	
t

	
Sig.

	
Collinearity Statistics




	
B

	
Standard Error

	
β

	
Tolerance

	
VIF






	
Control variables

(Adjusted R2 = 0.012

D-W = 1.730

F = 2.430

Sig. = 0.090)

	
Constant

	
5.227

	
0.281

	

	
18.631

	
0.000

	

	




	
Years of consortium establishment

	
−0.026

	
0.077

	
−0.022

	
−0.334

	
0.739

	
0.962

	
1.040




	
Scale of consortium land

	
0.088

	
0.043

	
0.136

	
2.072

	
0.039

	
0.962

	
1.040




	
Explanatory variables

(Adjusted R2 = 0.907

D-W = 1.896

F = 784.819

Sig. = 0.000)

	
Constant

	
0.192

	
0.112

	

	
1.723

	
0.086

	

	




	
Resource allocation effect

	
0.094

	
0.039

	
0.099

	
2.409

	
0.017

	
0.230

	
4.344




	
Capitalization effect

	
0.585

	
0.059

	
0.598

	
9.969

	
0.000

	
0.107

	
9.314




	
Correlation effect

	
0.284

	
0.059

	
0.280

	
4.847

	
0.000

	
0.116

	
8.655




	
Control variable+ Explanatory variables

(Adjusted R2 = 0.907

D-W = 1.895

F = 467.095

Sig. = 0.000)

	
Constant

	
0.170

	
0.137

	

	
1.245

	
0.215

	

	




	
Years of consortium establishment

	
0.007

	
0.024

	
0.006

	
0.282

	
0.779

	
0.929

	
1.077




	
Scale of consortium land

	
0.001

	
0.013

	
0.002

	
0.103

	
0.918

	
0.917

	
1.091




	
Resource allocation effect

	
0.093

	
0.039

	
0.097

	
2.350

	
0.020

	
0.227

	
4.403




	
Capitalization effect

	
0.588

	
0.060

	
0.601

	
9.775

	
0.000

	
0.103

	
9.717




	
Correlation effect

	
0.282

	
0.060

	
0.278

	
4.711

	
0.000

	
0.112

	
8.946
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Table 6. Grouping regression results of consortium organizational structure between benefit linkage effect and collaboration performance.
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Variable

	
Dependent Variable (Consortium Collaboration Performance)




	
Non-Joint-Stock Consortium

	
Joint-Stock Consortium




	

	
Model (1)

	
Model (2)






	
Constant

	
0.275 *

(0.161)

	
−0.240

(0.245)




	
Years of consortium establishment

	
0.006

(0.029)

	
0.034

(0.044)




	
Scale of consortium land

	
−0.007

(0.017)

	
0.016

(0.021)




	
Resource allocation effect

	
0.153 ***

(0.057)

	
0.057

(0.048)




	
Capitalization effect

	
0.630 ***

(0.073)

	
0.476 ***

(0.098)




	
Correlation effect

	
0.170 **

(0.078)

	
0.475 ***

(0.090)




	
Sample size

	
179

	
62




	
R2

	
0.901

	
0.945




	
Adjusted R2

	
0.898

	
0.940




	
F statistic

	
315.101 ***

	
192.216 ***








Note: *, ** and *** represent significance at the significance levels of 10%, 5% and 1%, respectively; standard error in brackets.
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