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Environmental Trading Program and Reallocation of Green Patents
YUAN Li', ZHOU Zheng’
(1. Business School, Hunan Normal University ;

2. School of Economics & Trade, Hunan University)

Abstract: Technology trading is conducive to achieving the carbon peaking and carbon neutrality
goals because of its capability of reallocating green patents between heterogeneous firms. However, the
environmental trading program (ETP), which induces changes in heterogeneous firms’ green R&D and
trading decisions by releasing price signals through market mechanisms, has not been noticed for its
fundamental role in guiding the reallocation of green patents. Therefore, this paper takes a systematical
examination of ETP’s impact on the reallocation of green patents among heterogeneous firms.

Exploiting the pilot of emissions trading policy (PETP) as a quasi— experiment and using a firm—
level panel data from the Annual Survey of Industrial Firms (ASIF) and patent data from 1998 to 2013,
we conduct a time—varying difference—in—differences (DID) identification to investigate how the PETP
affects the reallocation of green patents among green, mixed, and non—green innovative firms. The
classification is distinguished by the historical trajectory and comparative advantage of green innovation.
The findings are as follows. The PETP, for one thing, can consolidate the producer role of green
innovative firms and increase green patents transferring and licensing. For another, it leads to an increase
in green patents transferred and licensed for mixed innovative firms, and green patents licensed for non—
green innovative firms, two of which become consumers of green patents. Thus, the reallocation of green
patents among heterogeneous firms is realized. Further, considering the PETP targets at SO, emitters, this
paper performs regressions by groups of SO, emitters and non—SO, emitters. We find that the effect only
applies among SO, emitters. The above findings still hold after a series of robusiness tests such as event
study method, C-S DID estimator, interaction—weighted estimator, and placebo test, combined with two—
stage least squares and instrumental variable exogeneity test to mitigate the endogeneity problem brought
by the choice of pilot regions. On this basis, we further test whether the reallocation effect achieves
pollution reduction, which is proved to be yes. Then, we explore the conditions where the PETP exerts
the reallocation effect of green patents, and find that the effect is more obvious in regions with better
developed technology trading markets and higher degree of intellectual property protection.

This paper contributes to existing literature from the following aspects. First, we analyze the impact
of PETP on the reallocation of green patent of heterogeneous firms, shed light on firms’ green technology
trading decisions effect of ETP. Second, we interpret the green patent reallocation from the perspective of
green R&D paths. Extrapolating the guiding role from the technological to the environmental factor
market, this paper provides a theoretical basis for making use of the ETP to reallocate green innovation
resources. Third, we examine whether the reallocation of green patents brings a pollution reduction effect.
Exploring the condition of creating synergy between the policy and technology factor market, we provide
empirical support for the improvement of the carbon market—based ETP and the construction of a market—
oriented green technology innovation system.

Keywords: emissions trading policy; green technology innovation; patent trading; reallocation
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