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Carbon Emissions Trading System, Industrial Green Transition

and Externalities
SUN Chuanwang®’, CHEN Zhilong® and SUN Bowen®

(a: School of Economics, Xiamen University;
b: MOE Key Laboratory of Econometrics, Xiamen University;
c: Institute of Quantitative and Technological Economics, Chinese Academy of Social Sciences)
Summary: Green development constitutes the foundation of high-quality growth, and the green transformation of indus-
trial structures is essential for fostering and advancing new quality productive forces. The carbon emissions trading system
not only serves as an institutional guarantee for promoting green and low-carbon transition but also represents a new form
of production relations whichis aligned with the evolution of new quality productive forces. China’s pilot carbon emissions
trading program, launched in 2011, was designed to drive industrial green transformation. However, the externality effects
of the carbon emissions trading system on regional industrial green transformation, particularly in non-pilot areas surround-
ing the pilots, as well as the underlying mechanisms, remain insufficiently explored both empirically and theoretically.

This paper, through the construction of original indicators and a novel empirical design, finds that the pilot carbon
emissions trading system generates negative externalities for the low-carbon transformation of industrial structures in
neighboring non-pilot areas. Drawing on the China Tax Survey Database, the study develops a county-level index of low-
carbon industrial structure and applies a counterfactual difference-in-differences framework. The results indicate that the
carbon emissions trading system significantly impedes the low-carbon transformation of industrial structures in counties
located in adjacent provincial-level regions, with the strongest effects observed in those directly bordering pilot areas or
within a 50-kilometer radius. Moreover, the magnitude of this negative effect is shaped by the regulatory intensity of sur-
rounding regions and by carbon price levels in pilot markets.

Building on the development logic of new quality productive forces, the paper further uncovers three key mecha-
nisms underlying these externalities: industrial layout adjustment, resource allocation efficiency, and technological inno-
vation. To probe into the role of innovation, the study constructs low-carbon efficiency measures across industries and em-
ploys a triple-difference approach. The findings indicate that while the carbon emissions trading system enhances low-
carbon efficiency in high-tech regulated industries, it produces no significant changes in other regulated sectors.

By focusing on the externalities of the carbon emissions trading system in driving industrial green transformation,
this research provides both theoretical insights and empirical evidence to inform the expansion of China’s carbon market
from regional pilots to a nationwide system. It also offers valuable references for the construction of a unified national
ecological market, the cultivation of new quality productive forces, and the acceleration of China’s green transformation.

The marginal contributions and potential innovations of this paper lie in three main aspects. First, unlike existing lit-
erature that predominantly focuses on the local effects of carbon emissions trading pilots, this paper shifts attention to the
externalities on the low-carbon transformation of industrial structures in neighboring counties. This paper constructs a
low-carbon industrial structure index that incorporates both micro-level firm information and macro-level industrial evolu-
tion, thereby better capturing the substitution process of green and low-carbon industries for high-carbon ones. Second,
the paper draws on the logic of production relations and new quality productive forces, proposing that the externalities of
the pilot carbon emissions trading system emerge through three mechanisms: industrial layout, resource allocation, and
technological innovation. The findings suggest that while the carbon emissions trading system leads to industrial agglom-
eration in regulated sectors and reduced factor allocation efficiency in neighboring counties, it simultaneously stimulates
technological innovation. Third, this study introduces instrumental variables and optimizes the definition of “neighboring
regions” to enhance the reliability and precision of the main conclusions. Moreover, based on industry-level low-carbon
efficiency indicators, the results reveal that the pilot carbon emissions trading system significantly improves carbon emis-
sion efficiency in high-tech industries of neighboring regions, thereby confirming the role of technological innovation as
a core driving force of new quality productive forces.

Keywords: New Quality Productive Forces; Carbon Emissions Trading System; Industrial Green Transformation; Exter-
nality Effects
JEL Classification: Q58, Q54, 044
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