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2006 | 0.120 | 0.118 | 1.016 | # sk 4 | 0.557 | 0.187 | 2.979 |# %K faff4y| 0.413 | 0.125 | 3.307 |¥ % # 4
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Effectiveness Evaluation of Carbon Emission Reduction in China,

Identification of Backward Areas and Path Optimization

TIAN Yun,CHEN Chi-bo

(School of Business Administration,Zhongnan University of Economics and Law, Wuhan, Hubei, 430073, China)
Abstract : The paper comprehensively evaluates the carbon emission reduction in China and its 30 provinces. On this basis,
the “backward regions” of emission reduction are accurately identified and their emission reduction paths are adjusted and
optimized by means of decoupling model and shadow price model. The results show that:

By 2016, China has already achieved the 2020 carbon emission reduction target promised by the government ahead of
schedule. If the current rate is maintained, China should be able to achieve the 2030 carbon emission reduction target ahead
of schedule. However, there are obvious differences in specific provinces. Among them,judging from the achievement of the
carbon emission reduction target in 2020,15 places such as Beijing, Tianjin and Jilin have been fully realized,and 3 places
such as Anhui will soon be realized. Further analysis on the achievement of 2030 carbon emission reduction targets in 18
regions shows that except Guangxi and Shandong, the other 16 regions have the ability to complete the expected emission
reduction targets ahead of schedule or on time. However, the remaining 14 provinces represented by Hainan and Hebei will
face certain challenges in future emission reduction work,which are potential “backward areas” for emission reduction.

Through systematic screening, Shanxi, Inner Mongolia, Hainan, Guizhou, Shaanxi, Gansu, Qinghai, Ningxia and
Xinjiang are identified as “backward areas” for emission reduction. From the perspective of geographical distribution, the
western provinces are the main ones. In order to better optimize the path of emission reduction, the relationship between their
carbon emissions and economic development is discussed. It is found that their decoupling types show certain differences.
Among them ,Shanxi and Guizhou are in the same category,basically consisting of weak decoupling and strong decoupling.
Inner Mongolia, Shaanxi, Gansu and Ningxia belong to the second category,with multiple decoupling types coexisting in the
early stage of expansion negative decoupling, expansion connection and weak decoupling, and gradually evolving into weak
decoupling and strong decoupling in the later stage. Hainan, Qinghai and Xinjiang belong to the third category. During the
whole investigation period,there are many types of decoupling coexisting,and there is no obvious stage characteristic.

For the nine “backward regions” with emission reduction,on the basis of taking into account the average rate of decline
in carbon emission intensity and marginal carbon emission reduction cost (shadow price) in the whole region and in the past
five years,and in combination with the change track of decoupling types between carbon emission and economic growth, their
carbon emission reduction targets are scientifically set and the practical path is optimized. Among them, Guizhou, Gansu,
Hainan and other three places are still subject to the original constraint target (i. e. target 1) ,i. e. the carbon emission per unit
of Gross Domestic Product in 2030 is 65% lower than that in 2005 ,but the emission reduction rate should be increased. Inner
Mongolia is subject to target II,that is,carbon emissions per unit in Gross Domestic Product will be reduced by 70% in 2035
compared with 2005 ,and the emission reduction rate needs to be greatly increased. Shanxi,Shaanxi, Ningxia, Qinghai, Xinjiang
and other five places are subject to target III,that is,the carbon emission per unit of Gross Domestic Product will be reduced
by 75% in 2040 compared with 2005 ,and the emission reduction rate is required to be greatly increased.

The research conclusion reveals that China should be able to achieve the expected emission reduction targets promised
by the government,but there are obvious differences in specific provincial administrative regions. Among them,21 regions
have already achieved or have the potential to achieve the carbon reduction targets ahead of schedule, while the other 9
regions are “ backward regions” in emission reduction. The existence of the above-mentioned problems requires the
government not only to make overall plans for the formulation of relevant policies,but also to base itself on local conditions
to ensure its pertinence.

On the basis of clarifying the effect of carbon emission reduction in China and its provinces, this study identified
“backward regions” in carbon emission reduction and completed the adjustment and optimization of their respective
emission reduction targets and paths, which provided important data support and theoretical basis for continuously improving
carbon emission reduction strategies and earnestly implementing the concept of green development.
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