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Overview

Chinese economic growth and industralization has been spectacular over the past thirty years. This growth has been fueled by energy use, especially from fossil fuels, which have had serious environmental impacts on both China and the world. China’s energy related environmental issues such as the emissions of carbon dioxide (CO2), sulfur dioxide (SO2), nitrogen oxides (NOx), and total suspended particulates (TSP), etc have attracted increasing concern in recent years. Questions arise as to what the optimal way will be to control the emissions and how China’s economic performance will be affected by the alternative policies. While there are a number of studies in the literature, most of them ignore the feedback effets of environmental damages on the economy or the benefits to the economy from environmental improvements. This paper is a first step at integrating environmental damages from energy use into a dynamic intertemporal general equilibrium model of the world (the G-Cubed model) with a focus on the Chinese economy. The goal of the paper is to estimate how the feedback effects affect the economic performance and to evaluate the economic and environmental impacts of various policies at sectoral and national level.
The paper is organised as follows: after an introduction of the energy-related environmental issues in China, the second section gives a brief survey of environmental CGE modeling applications of China. The third section describes the structure, the data used and parameter estimation of the modified G-cubed model with environmental feedback. The simulation results under different policy scenarios are presented and discussed in section four, followed by sensitivity analysis. The final section concludes.
Methods

Intertemporal General Equilibrium (CGE) Model which captures both sectoral and macroeconomic interactions.
Results

Under a business as usual projection, CO2, SO2 and TSP emissions caused by energy use in China and the related envionmental damages are estimated to continue to rise in the coming decades. 
Comparing the results of a projection that includes damages with that of a projection that does not take into account the effect of environmental damages on economic activities, it is found that total energy consumption is 3% lower and their associated emissions and health damages are also between 2-3% lower, while the effect on real GDP is much smaller.
In the carbon tax and emissions target scenario, it is found that whether to consider the feedback effects does change the simulation results under various environmental policies. The negative effects of lower investment and lower GDP due to a carbon tax policy are overestimated if feedback effects are neglected. To attain a certain carbon emissions target, the optimal carbon tax required is between 2-5% higher in various years in the feedback scenario than in the non feedback scenario. 
Conclusions

Environmental policy has important economy-wide general equilibrium effects that are ignored when only focussing on partial equilibrium effects. Whether to consider environmental damages on the economy and the economic benefits of pollution abatement or not does affect the prediction of economic variables under various environmental policies. Our results suggest that more stringent policies for pollution control can be beneficial for the Chinese economy. 
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