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Abstract: This paper selects China’s commercial banks and listed enterprises as research samples covering the pe—
riod from 2014 to 2023. We manually sort out 144237 individual corporate loan records to construct the bank—firm
credit linkage, and adopt machine learning algorithms to innovatively develop indicators for measuring bank—firm dig—
ital coupling and corporate greenwashing based on patent data and annual report texts of sampled entities. Built upon
an endogenous growth model incorporating banks, individual firms and supply chain systems, our empirical analysis
demonstrates that bank—firm digital coupling exerts a stronger restraining effect on corporate greenwashing compared
with the unilateral digital empowerment of either banks or enterprises, and such inhibition mainly arises when the
growth rate of corporate green practices outpaces that of green publicity. Moreover, this digital coupling curbs green—
washing behavior jointly by easing corporate financing constraints and mitigating management principal—agent prob—
lems. Further evidence indicates that the impact of bank—firm digital coupling presents a significant asymmetric spill—
over effect across supply chains. While bank—firm digital coupling can constrain greenwashing among upstream sup—
pliers via financing chains and agency chains, its inhibitory influence fails to extend to downstream customer enter—
prises. In terms of heterogeneity, the asymmetric supply chain spillover can be effectively alleviated when borrowing
firms’ downstream customers face severe financing constraints or operate in regions with stringent environmental reg—
ulations. Additionally, if borrowing firms hold leading positions and strong bargaining power within their supply
chains, not only will the asymmetric spillover be mitigated, but the overall supply chain transmission mechanism will
also be reinforced.

Keywords: Bank—Enterprise Digital Coupling; Corporate Greenwashing Behavior; Digital Patents; Supply Chain
Spillover; Asymmetry
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