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Research on the Green Fiscal Policy of Carbon Emissions Governance in
China: Based on the E-DSGE Model of the Heterogeneous

Electricity Production System
LI Tianyu, YANG Qi, QI Yadong & WANG Baoling (Jilin University, 130012)
Summary: By constructing a DSGE model containing heterogeneous power production systems and
environmental factors, this paper compares and analyzes the transmission mechanism and the governance
effect of the carbon tax policy and the environmental public expenditure policy, and examines the regulation
mechanism of non-linear joint policy rules under the dual occasional tight constraints of maintaining growth

and controlling carbon emissions. The welfare analysis method was used to further reveal the setting law of
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the pegged coefficient of policy rules. The findings are as follows. First, the carbon tax policy and the

environmental public expenditure policy that focus on carbon emissions are effective in carbon emissions
governance. Second, the carbon tax policy reduces carbon emissions by stimulating power producers to
voluntarily cut carbon emissions, but at the cost of economic growth to a certain extent, while the
environmental public expenditure policy can control carbon emissions and stimulate aggregate demand at the
same time, but has less emissions reduction effect than the carbon tax policy. Third, the non-linear joint
policy rules with occasional tight constraints can effectively deal with the trade-off between maintaining
growth and controlling carbon emissions in the real economy and achieve reasonable economic regulation.
However, welfare analysis found that the policy rules should fully consider the interplay between the two
policies when setting the targeting coefficient, and their reasonable use can lead to better results.

This paper has the following three contributions. First, in terms of model construction, this paper
incorporates heterogeneous power production systems and environmental factors into the DSGE model,
divides the power production system into two parts: clean power and conventional power, and adds two
core mechanisms of independent governance of enterprises’ voluntary emissions reduction efforts and the
governance of environmental public expenditure to traditional power producers. Secondly, in the setting of
linear policy rules, the carbon tax policy and the environmental public expenditure policy are formulated to
target carbon emissions. Through numerical simulation analysis, the differences in the mechanism of action
between the two were compared and analyzed, which provided a new theoretical explanation for
understanding the internal logic and transmission path of these two policies to control carbon emissions.
Thirdly, in the setting of non-linear policy rules, combined with the actual situation of China, a joint policy
rule considering maintaining growth and controlling carbon emissions was constructed, and the regulatory
effect of non-linear joint policy rules investigated for the first time.

This paper has the following policy implications. First, in the context of China’s pilot implementation
of carbon emissions trading, a special carbon tax should be considered as a key carbon emissions policy,
which will facilitate the transformation and upgrading of thermal power technology and the research and
development of new energy. Secondly, the government should closely align the three goals of energy
conservation, efficiency improvement and carbon reduction in the power industry, and gradually shift from
the energy conservation policy to the carbon reduction policy, so as to facilitate the transformation and
development of the power industry. The results of this paper emphasize the importance of coordinating
carbon emissions policies.

Keywords: Carbon Emission, Green Fiscal Policy, Power Production System, DSGE Model
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