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Summary: On June 30 2015 China promoted its Intended Nationally Determined Contributions ( INDC)  which
reiterated the independent goal of achieving peak CO, emissions by 2030 and increasing the proportion of nonossil energy
in primary energy consumption to 20% . This is a great challenge for China in the processes of industrialization and
urbanization as China’s overall situation with regard to reducing emissions is still very serious. Thus this paper attempts
to answer the following questions. 1. What are the main factors influencing the reduction of CO, emissions in China and
how do they work? 2. What is the real reduction in CO, emissions induced by technological progress in China given the
existence of the rebound effect?

Previous studies mainly adopt index decomposition analysis ( IDA) and production theory decomposition analysis
( PDA; Wang 2007) to explore the factors affecting CO, emissions. As these methods have shortcomings this paper
innovatively introduces a comprehensive framework based on the two methods proposed by Lin & Du (2014) to explain the
change in CO, emission intensity. As a result the decomposition of CO, emission changes is extended to five dimensions:
the energy structure effect the factor substitution effect the efficiency change effect the technological progress effect and
the economic structure effect.

The findings of the decomposition confirm the key role of technological progress in the process of CO, emission
reduction. At the same time technological progress has a direct and indirect rebound effect on CO, emissions by affecting
the price of effective energy services and promoting economic growth resulting in increased energy consumption or
increased demand. Considering the existence of the rebound effect which can make the emission reduction effect driven by
technological progress uncertain this paper also constructs a consistent theoretical framework for the rebound effect of CO2
emissions at the macro level in China. Compared with previous studies the framework improves the accuracy of the
measurement of technological progress resolves the inconsistency of the connotation of technological progress and can thus
calculate the specific value of the rebound effect of CO, emissions at the macro level in China.

The main conclusions are drawn from data from 3 industries in 30 provinces in mainland China from 2005 to 2015.
(1) Between 2005 and 2015 the reduction of CO, emissions mainly relied on technological progress whose reduction rate
was 5.66% . (2) The average rebound effect of China’s CO, emission reduction at the macro level was 62% during the
study period and the actual reduction rate was about 2. 1% . (3) There were clear regional differences in the rebound
effect of China’s CO, emissions but these differences are gradually converging. (4) The reduction effect of technological
progress was greatly affected by fluctuations in the macroeconomic environment and policy guidance.

This paper offers the following recommendations to better achieve the emission reduction targets. (1) China’ s
emission reduction mainly depends on technological progress and the effect of energy structure adjustment and efficiency
improvement on CO, emission reduction is not significant. Therefore this paper suggests that low—-carbon policies such as
the carbon trading market can be used to improve the overall efficiency of the energy market. Then the income from
these policies can be used to subsidize the development of new energy and accelerate the adjustment of the energy
structure. (2) The gradual transfer of high-energy consumption and emission-intensive industries from eastern China to
western China has worsened the emission reduction situation in western China. Therefore China should support research
and development ( R&D) on basic technologies in eastern China and R&D on applied technologies in central and western
China to improve the spillover effect of low-carbon technology.

Keywords: Decomposition Analysis; Technological Progress; CO, Emissions; Rebound Effect
JEL Classification: Q50 Q54 Q55
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