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Driving forces of carbon dioxide emission for China’s cities: empirical analysis
based on extended STIRPAT Model

CHEN Zhan-ming' WU Shi-mei' MA Wen-bo' LIU Xiao-man® CAI Bofeng® LIU Jing-wen®
JIA Xiaoping® ZHANG Ming® CHEN Yang' XU Li=iao® ZHAO Jing® WANG Si-i°

(1. School of Economics Renmin University of China Beijing 100872 China; 2. Institute of Atmospheric Physics
Chinese Academy of Sciences Beijing 100029 China; 3. Chinese Academy for Environmental Planning Ministry of
Environmental Protection Beijing 100012 China; 4. College of Engineering Northeastern University Boston 02115
USA; 5. Qingdao University of Science and Technology Qingdao Shandong 266000 China; 6. School of Management
China University of Mining and Technology Xuzhou Jiangsu 221116 China; 7. School of Urban and Regional Science

Shanghai University of Finance and Economics Shanghai 200433 China; 8. School of Statistics Beijing Normal

University Beijing 100875 China; 9. School of Finance & Economics Jiangsu University Zhenjiang Jiangsu 212013  China)

Abstract There are great differences in development stage economic structure climatic conditions and population structure for cities
in China. Therefore the driving forces and the degree of impact on carbon dioxide emissions are also different. Based on the latest
urban scale CO, emission database CHRED and CHRED2. 0 this paper extended the traditional STIRPAT model by adding factors such
as industrial structure urbanization and climate differences and investigates the driving forces of carbon dioxide emissions in cities
above prefecture level in China. The results show that the growth of population size output share of the secondary industry and heating
demand will significantly increase a city” s carbon dioxide emissions while some cities” carbon dioxide emissions will increase first and
then decrease with the increase of wealth but impact of the urbanization rate change on carbon dioxide emissions has an uncertainty.

For the national sample it found that the impact of changes in population size on carbon emissions is steady in 2005 and 2012 around
0.7. The impact of changes in climate difference on carbon emissions has dropped from 0. 288 1 in 2005 to 0. 000 2 in 2012. The
impact of changes in the output share of the secondary industry rose from 0. 744 2 in 2005 to 0.979 5 in 2012. There is an inverted U-
shaped relationship of carbon emissions and per capita GDP in 2005 but it was not significant in 2012. In addition to the analysis of
the national scale by categorizing the cities based on population size and exploring the quantile regression the three groups show
heterogeneity in terms of their driving forces of carbon dioxide emission. In the future in the process of formulating urban energy
conservation and emission reduction policies for the management of urban carbon dioxide emissions policymakers need to adapt to the
local characteristics and differentiate them according to the characteristics of the city on the premise of grasping the key impact factors.

Key words city carbon dioxide emission; impact factor; city size; STIRPAT
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