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Abstract

As a market-oriented environmental regulatory tool, carbon trading serves as a key policy lever
for China to achieve its “dual carbon” strategic goals and constitutes a major institutional inno-
vation for advancing regional low-carbon transition. Based on panel data of 30 Chinese prov-
inces and municipalities from 2005 to 2022, this study employs a multi-period difference-in-dif-
ferences (DID) model to systematically and empirically examine the carbon emission reduction
effects and underlying mechanisms of pilot carbon trading markets. The results indicate that
pilot carbon trading markets have significantly reduced regional carbon dioxide emissions.
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Mechanism analysis reveals that carbon trading markets achieve emission reduction through
three pathways: first, it constrains the scale of energy consumption through the total amount
control effect; second, it drives the low-carbon transition of energy consumption and reduces
the use of high-carbon energy sources through the structural optimization effect; third, it en-
courages green technology innovation through the innovation incentive effect. This research
clarifies the emission reduction mechanisms and policy effectiveness of pilot carbon trading
markets, providing theoretical support and practical reference for the construction of the na-
tional carbon emission trading market.
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Table 1. Variable definitions for carbon emission reduction effects
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Table 2. Descriptive statistics of variables for carbon emission reduction effects
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Figure 1. Mechanism of carbon emission reduction effects
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Table 3. Baseline regression results of carbon emission reduction effects
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Figure 2. Parallel trend test results of carbon emission reduction effects
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Table 4. Temporal placebo test of carbon emission reduction effects
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Table 5. Robustness test results of carbon emission reduction effects (replacing indicators, adding variables)
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Table 6. Regression results of carbon emissions on total energy consumption and energy consumption structure
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Table 7. Regression results of total energy consumption and energy consumption structure
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Table 8. Regression results of technological innovation
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Table 9. Regression results of carbon emission trading after incorporating technological innovation
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