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Cognitive Synergy Characteristics and Improvement Paths of Industrial Chain
Subjects in Rural Waste Resource Utilization Industrial Chain: An Empirical
Analysis Based on 770 Questionnaires from 17 Provinces in Eastern,

Central and Western China

ZHAO Guofu, ZHANG Shuai, ZHANG Qing, CHAO Jinyan, DU Yilin
(School of Business, Zhengzhou University of Technology. Zhengzhou 450044, China)

Abstract: To solve the governance challenge of insufficient inter-subject synergy in rural waste resource utilization and to promote rural
ecological revitalization and the realization of the “dual carbon” goals, a three-dimensional cognitive framework of attitude-subjective norm-
perceived behavioral control was constructed based on the theory of planned behavior(TPB). Using 770 valid questionnaires collected from 17
provinces in eastern, central and western China, the cognitive consistency among six types of industrial chain subjects was measured with the
intraclass correlation coefficient ICC(2,1). A cognitive synergy index(CSI) was built by combining the consistency rate(CR). One-way analysis
of variance CANOVA) and ordinary least squares (OLS) regression were then employed to systematically analyze the characteristics and
influencing factors of cognitive synergy. Robustness checks were conducted using the ICC(3,1) model, the entropy weight method and quantile
regression. The findings are as follows. The overall cognitive synergy is at a medium level(CSI = 0. 693). Among the three dimensions, the
highest synergy is exhibited by subjective norms (CSI = 0. 764, high synergy) , followed by attitude(CSI = 0. 702, medium synergy) , whereas
the lowest synergy is shown by perceived behavioral control(CSI = 0. 613, medium synergy), all differences are highly significant. Regional
disparities are pronounced: the overall synergy in eastern China(CSI = 0. 762, high synergy) is significantly higher than that in central China
(CSI = 0. 687, medium synergy) and western China(CSI = 0. 623, medium synergy) (P <_ 0. 001) , and a clear gradient is presented. A “core
bond leading” pattern is demonstrated by the inter-subject synergy, with the strongest synergy being exhibited by cooperative members and
collectors/processors (ICC = 0. 846, good) and the weakest synergy being shown by farmers and environmental workers (ICC = 0. 564,
medium). Subjective norms are identified as the core driving factor of farmers’ cognitive synergy(f= 0. 156). Significant positive effects are
exerted by education level, years of participation, cooperative membership, and eastern regional location, while a significant negative effect is
exerted by age, these conclusions remain robust after a series of tests. Accordingly, policy suggestions are proposed, including the
strengthening of the guiding role of subjective norms, the implementation of differentiated human-capital empowerment, the highlighting of the
carrier function of cooperatives, and the advancement of regional synergy, so that empirical references and practical pathways are provided for
improving the collaborative governance level of rural waste resource utilization and for perfecting the multi-subject cognitive synergy evaluation
system.

Keywords: rural waste; resource utilization; industrial chain subjects; cognitive synergy; theory of planned behavior; intra-class

correlation coefficient
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