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Evaluation of Energy Saving and Carbon Reduction Effect of Ali‘ Pollution Preventlon
and Control Action Plan and Innovatlon Intermedlary Effect b F

LI Shao-lin, WANG 'Ql-(ILll ‘ "w___,--"'; /& | &

(Center for Industnal and Busmes% Organization, Dongbei Umerqﬂ.‘v of Fmanr’e and Economics, Dalian 116025 China)

Abstract: [n order to evaluale the effect and mechanism of enelgy saving dnd carbon reduction of the AirPoll udon Pre\emlon énd Control Action Plan (the Policy) , oni‘the
basis of‘measuring (the energy consumption and CO, emissionis of' GDP pér unit area in 281 prefecture-leyel cities' and above from 2003 to 2017, the influence, intefediary
effect of i innovation, and uthah heterogeneity of the Policy on energy“saving and carbon reduction were explored by uSing a difference-in-difference model. The results showed
that, @ the };olicy promoted a sigfiificant reduction of 17. 60% in thefcnerg_y:.gons'ﬁmplion intensity and 19.99% in the carbon emission intensity in the whole sample city.
Based ¢n a series of-fobustness tests, such as the parallel trend test, ouxiercqmed.end'a-g;enous and placebo, dynamic time window and counterfactual, difference-in-difference-in-
differences , jand PSM-DID"estimation,, the above conclusions were still valid. 2 Mechanism analysis showed that the Policy achieved energy saving and carbon reduction
through the'direct innovation intermediary effect of green invention patents as the carrier, and the indirect innovation mediation effect of the industrial structure upgrading effect
caused by innovation achieved an energy-saving effect. () Heterogeneity analysis showed that the energy saving and carbon reduction rate of the Policy for coal-consuming
provinces was 0. 86% and 3.25% higher than that of non-coal-consuming provinces. The carbon reduction in the old industrial base city was 36.43% higher than that in the
non-old industrial base, but the energy saving effect was 8.93% lower than that of the non-old industrial base. The range of energy saving and carbon reduction in non-
resource-hased cities was 31.30% and 74.95% higher than that in resource-based cities , respectively. @) The results showed that it was necessary to strengthen the innovation
investment and industrial structure upgrading in key areas such as big coal-consumption provinces, old industrial base cities, and resource-hased cities, so as to give full play
to the energy saving and carbon reduction effect of the Policy.

Key words: Air Pollution Prevention and Control Action Plan; energy saving and carbon reduction; intermediary effect of innovation; green development; difference-in-

difference model
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Table 1 Descriptive statistics of main variables

AR YR SFEH i /M Hr %k NI

IngdpCO, 4215 -3.6892 0.6287 -6.3662 -3.6900 -1.5303
Ingdpenergy 4215 0.1743 0.8393 -1.8068 0.1283 4.1374
Incyrs 4214 3.4918 0.8115 1.3987 3.4144 6.894 5
Inpeople 4209 5.8649 0.6912 2.7954 5.9160 8.1292
industry2 4210 0.486 4 0.108 8 0.026 6 0.489 1 0.909 7
Ingdp 4215 6.5918 1.0487 3.4467 6.524 4 9.9700
Ingdzc 4215 16.195 8 1.3938 12.0622 16.3177 20. 0800
Inqy 4206 6.4535 1.1184 2.9957 6.398 6 9.8412
strsq 4145 0.9427 0.660 5 0.0308 0.7928 17.1412
strpub 4207 0.074 2 0.056 8 0.0107 0.0622 1.7050
Inindgdp 4215 0.3156 0.6710 -4.0030 0.4189 3.2067
Inpeoplemidu 4210 5.707 8 0.8919 1.6809 5.8327 7.8887
Inpgdp 4215 8.4616 0.7509 6.0667 8.4649 13.8228
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Table 5 Difference-in-difference-in-differences model estimation results
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Table 10 Heterogeneity of industrial base
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