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Research on carbon reduction effect of China’ s energy structure adjustment based on semi-parametric models//
WANG Zhijing"*, WANG Hongrui’, ZHANG Li*, LI Yiyang’( 1. School of Mathematical Sciences, Shanghai Jiao Tong
University, Shanghai 200240, China; 2. College of Water Sciences, Beijing Normal University, Beijing 100875, China)
Abstract: Based on panel data from 30 provinces, municipalities, and autonomous regions in China from 2008 to 2019,
considering the pivotal role of energy structure adjustment in carbon emission control, this study utilizes the Kaya identity
and its extensions, combined with the SCAD ( smoothly clipped absolute deviation) method for index selection, to construct
a detailed assessment system and analyze the contribution of various elements to carbon reduction. By further incorporating
a semi-parametric model, the dynamic relationship between energy structure adjustments and regional carbon emissions is
revealed. The research indicates that controlling power generation and adjusting the energy structure are the two most
effective methods for contributing to carbon reduction. Furthermore, optimizing the energy structure by increasing the
proportion of hydropower significantly facilitates carbon reduction. The hydropower proportions of 8% , 38% , and 76% are
identified as critical thresholds impacting carbon reduction significantly. Additionally, through an analysis of regional
heterogeneity, differentiated strategies for adjusting energy structures are proposed.
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reduction effect of energy structure using

semi-parametric models
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Table 4 Trends of carbon emissions changes in different regions

P RHECE /T ¢ - R/ T
ARALHIX RS tpERHLIX PEERHLIX AALHIX  RESHIX ALK PEERHLIX
2008 32779.74 34956. 65 38871.91 21620. 12 2014 39 866. 46 43413.91 50637.57 32267.59
2009 34 140. 61 36480.92 40789.03 23465. 26 2015 37099. 48 44558.07 52390.76 31280.95
2010 37308.57 39987.28 44717.71 25708. 65 2016 36739.77 44704. 83 52970. 45 31928.48
2011 40610.79 43922. 80 48862.5 29296. 74 2017 37157. 14 45031.53 54607.23 33240.71
2012 41530. 69 44350.51 49011.23 31327.64 2018 37853.03 44 648. 98 57456. 60 35054. 57
2013 40041.94 43681. 56 49054. 27 31682.73 2019 39570. 07 45020. 74 58454.22 37800. 00
x5 ARREEFEREATH
Table 5 Changes in energy structure in different regions
i KA R T/ % K I3RS L/ %

A ZRAtHb X RV IX R b X DY X ZRAtHbIX. R IX b X VYT HbIX.
2008 89.04 86.51 73.77 64.84 4.70 6.77 24.27 32.77
2009 93.15 89. 65 78.51 65.74 4.21 4.74 21.23 32.25
2010 89. 19 88. 14 78.58 64. 84 6.43 6.09 20.90 32.28
2011 90. 02 90. 08 82.24 66. 89 3.83 4.15 17.33 29.87
2012 88.79 87.74 78.57 63.57 4.04 5.40 20.57 32.90
2013 84.45 88.28 82.31 62. 69 6.62 4.83 16.97 32.84
2014 83.37 86.73 79.50 58.75 4.04 4.90 18. 62 35.92
2015 83.95 85.34 79.07 56.21 3.29 5.22 19.26 37.66
2016 81.28 83.48 77. 65 55.32 4.25 5.98 19.59 36.56
2017 80.30 83.95 77.29 54.44 3.23 4.14 18.42 35.77
2018 77.06 82.51 77.81 54.47 3.16 3.19 16.13 34.63
2019 75.37 79.08 77. 60 55.07 3.34 4.19 15.40 33.53
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