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Abstract
From the perspective of a green financial system, this paper focuses on China’s carbon emissions
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trading market (carbon market) and explores the risk spillover effect of its associated market vo-
latility on its market risk. Taking the carbon neutral bond market as an example, a Copula func-
tion is used to couple the yield series, to calculate and compare the CoVaR value of carbon neutral
bond market risk to different carbon market risks. The empirical results show that the correlation
between the market risk of China’s carbon pilot and the carbon bond index is positive, indicating
that there is a certain degree of correlation between the two markets. In the measure of the condi-
tional insured value of the carbon pilot market risk, there are some regional differences in the risk
spillover effect of market risk. In addition, the upside risk of market risk volatility due to corre-
lated market shocks is greater than the downside risk, which is also a cause for concern. This pa-
per deepens the theoretical understanding of the intrinsic logical relationship between the car-
bon-neutral debt market and carbon market volatility and provides empirical evidence for the re-
levant authorities to manage the risks of the carbon trading market, build an early warning me-
chanism, and issue carbon-neutral debt by high carbon enterprises.
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Table 1. Carbon bond index and ARMA-GARCH-G model parameter estimation results of carbon market risk
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Table 2. VaR value of upside and downside risk of China’s carbon market at 5% level

%= 2. 5% K E TR ERHIHME EITFATITA VaR &

g CB CEA SZEA GDEA HBEA
Upside VaR 0.000653 0.015786 0.264082 0.069411 0.036408
Downside VaR —0.000294 —0.015821 —0.268840 —0.116498 —0.039205
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Table 3. Kolmogorov-Smirnov test results
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Table 4. Carbon bond index and Copula model results of carbon market
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RN A Tawn type 2 1.44 0.03 0.02 0.03
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Table 5. CoVaR value of carbon bond index on carbon pilot market risk
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7| 0.003919 0.003212
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