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280 W 4 T B R AT AR A 1 T R T ) A8 b AR 0 X (6) HE AT A v A Ak B R Y Ik i R
i D HE V7 4 B R B

I, =pl, +o0l, (7)

o 1, S Sl R U HE TS 00 48 85 1, S T BRIV 8 A, S 2030 45 45 3 T A 7E U
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Study on Carbon Peak of Urban Clusters based on Analysis of

Influencing Factors of Carbon Emissions

GAO Guo-li' ,WEN Yang’, WANG Li*,XU Rui-ning’

(1. The China Center for Urban Development, Beijing, 100038, China;
2. Institute of Spatial Planning & Regional Economy,Chinese Academy of Macroeconomic Research,Beijing,100038,China;
3. School of Urban Economics and Public Administration, Capital University of Economics and Business,Beijing,100070,China)
Abstract ;In 2014, China proposed to achieve carbon peak around 2030 for the first time, and then strengthened the target to
strive to achieve carbon peak before 2030. As the representative of the most advanced level of regional social and economic
development, the urban clusters undertake the task of taking lead to carbon peak and providing demonstration experience for
other regions.

Based on the STIRPAT model, this paper analyzed the impacts of population scale, social and economic development
level and technological level on carbon emissions of urban clusters. Firstly, the stationarity test is conducted on the
unbalanced panel data,and all variables pass the test, which indicates that the panel data can be used for the regression
analysis. After the regression analysis, the Hausman test is conducted on the STIRPAT model, and the fixed effect model was
selected to analyze according to the test result,the model results pass the robustness test. Then, four different scenarios were
set,and the carbon emissions during 2022 to 2035 and carbon peak time of each urban cluster were predicated under four
scenarios based on the regression results of STIRPAT model. Finally, the pressure, potential and driving force index were
constructed to calculate the carbon peak pressure, carbon mitigation potential and driving force of emission mitigation to
carbon peak of each urban cluster,respectively.

Our research finds that population scales, affluence, technological level and urbanization level can significantly affect
the total carbon emissions of urban cluster. The Harbin-Changchun,the Yangtze River Delta,the Beijing-Tianjin-Hebei and
the Pearl River Delta urban clusters can reach the carbon peak before 2030 under four scenarios. The middle reaches of the
Yangtze River,the Chengdu-Chongqing, the Central Plains, the Beibu Bay, the Guanzhong Plains and the Lanzhou-Xining
urban clusters can reach carbon peak during 2025-2028 under the low growth,slow consumption reduction and low growth,
fast consumption reduction scenarios, while they cannot reach the carbon peak before 2030 under the high growth, slow
consumption reduction and high growth, fast consumption reduction scenarios. The Hohhot-Baotou-Ordos-Yulin urban cluster
will fail to reach carbon peak before 2030 under the four scenarios. The research points out that it is less difficult for the
Yangtze River Delta,the Beijing-Tianjin-Hebei and the Pearl River Delta urban clusters to be the first to reach carbon peak.
It is necessary to strengthen the leadership of scientific and technological innovation and research,reduce emissions in all
areas, including construction, transportation and living, support other regions to achieve carbon peak as soon as possible
through technological spillover effect. The middle reaches of the Yangtze River,the Chengdu-Chongqing and the Beibu Bay
urban clusters need to speed up the transformation of industries into low-carbon and high quality industries, and upgrade the
level of industrial electrification. The Lanzhou-Xining and the Central Plains urban clusters can promote the construction of a
modern energy system based on wind power,solar power and stored energy,and strengthen carbon neutral storage. The Hohhot-
Baotou-Ordos-Yulin and the Guanzhong Plains urban clusters can actively introduce advanced technologies to promote green
and low-carbon reform of the ‘two high’ industries. The social and economic development of Harbin-Changchun urban cluster
is slowing down gradually. Even if it does not adopt any measures,it can also achieve carbon peak fastest.

The contribution of this paper is as followfirstly ,the STIRPAT model is used to analyze the influencing factors of the
total carbon emission of urban clusters. Secondly, unlike the existing studies those focus on the path and mode of carbon
peak at the provincial level, this paper predicts the period of carbon peak in each region and analyzes the difficulty of
different regions to achieve carbon peak first from the perspective of urban cluster, identifies the key areas of emission
reduction in each urban cluster. Thirdly,unlike the existing studies,which mainly analyzed the carbon mitigation potential,
this paper constructed the pressure index to achieve carbon peak and the potential index to carbon mitigation considering
fairness and efficiency of urban cluster. Then,the pressure and potential index was combined to construct the driving force
index of urban cluster to achieve carbon peak through carbon mitigation. A differentiated carbon peak path model was
proposed.
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