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The Green Innovation Effects of Voluntary Environmental Regulation: Resource Crowding,
Agricultural Technology Spillover and the Reconstruction of Regulatory Mechanisms
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Abstract: Under the context of sustainable agricultural development and the "dual carbon" goals, agricultural
enterprises lack sufficient motivation for green transformation. Voluntary environmental regulation is regarded as a
key tool to drive green innovation, but its mechanism in the agricultural sector remains unclear. This study constructs
a "pressure-signal-policy coordination" triple mechanism framework based on the Porter Hypothesis and uses data
from A-share agricultural listed companies from 2010 to 2023, employing a negative binomial regression model
to empirically examine the impact of voluntary regulation on green innovation as well as the moderating effects of
innovation capability and digital transformation. The study finds that: (1) Voluntary regulation significantly promotes
green innovation through compliance pressure, market signals, and policy coordination, but its effect is highly context-
dependent; (2) Although innovation capability positively drives green innovation, due to the strong externality of
agricultural technology, path dependence, and conflicts between regulatory standardisation and regional Demand, it fails
to strengthen the regulatory effect, resulting in a "capability-regulation coordination failure"; (3) Digital transformation,
due to factors such as resource crowding and attention competition, suppresses green innovation in the short term and
significantly weakens the regulatory effect. The study provides micro-level evidence for agricultural enterprises to
simultaneously advance digitalisation and greening, and offers a theoretical basis for policy design.

Keywords: Voluntary participation regulation; Resource crowding-out; Agricultural technology spillover; Green
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