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R TS B Ak 0 R i Oy SR e RN R e R R R B OC B FLAE 2019 4F , [F 5K R B 2=
FHGREL & TOCTHEN MM OEARAFARNESEL), BRERBEUT SN
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A S H AR ) F LR 0, k(0 B AR BT R i T B AR N e A 2 T e e Oy A S B I
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FEFR W, BRI A 7 RE IR R B i B0 PR P BE R B8 , BE LI AE R R I, BURT X fiE
RIS 5 7 M B R A5 0 B T R, A L, RE PRUSCR AT AR T (SRS SE, 2017) ¢ A, =& AT
INEE 22 J A Al B A B 357 0 BE U A% 3R] BE A7 78 9 070 ) 52 0, TN B AR B8 32 21 [l 5500 7 (Li 55
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5 REIR AR Z A 09 RAFAERCN B 2% o BUA SCHR B AR BHE T BOR BIE X BE IR 19 22 05 T2 W
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F2 AR 55 3575 7 A TE 1) 19 23 18] 6k 8000, H 2l 48 3t DX S B A (8 R BIET 5 RE A% 7Y (Kang 4%
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AR 28 B 52 S 010 L DX, S T 2 400 7 08 G0 s IXC 2 40 5 A 1 S i Je) XS ] B 5 R G AT L R AR
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DX 22 07 K e MBS R B s R A . A BT R B A BER A AR AP AR e, 2 (0 B R
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PR 85 WA T 3G DX, SR T 9 3 MR SIS B 35 M A Ty X B S B 4 T BB ORI 28 B e T R e TR Y U
3t AR EE Oy 7273 (19 BRE 5 2 B0 ik 3 , BEAT BF 5 0 140 OR 2R 2 M LU A0 AS [ 288 R A 05 1 A8 O SKFE A
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[ 5 , P 5 22 0] n] RE A7 FE AR R M 52 C &R o
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F B AT W B IR R . — SR g R R QR AT BE 338 ok T AR R A BRI R AR
RRIRACE . BRI S B AR QB A 7= 8 & 34T TH 9k i, el A8 4% 22 R ™ A0, DU 42 T 4l
f49 A 7= B, AR R Hb 2 e RE TR 5 8%R) T (Chang A Hu, 2010) o 248 (5 5 R 18 T BE 23 38 i 5% i
FE VR AE A 77 05 2l v i) PG B R0R DT S e R IR SR (/NG L B T, 2015) o Ak AR PR B v,
SR H R T 2 s AR R R 0 I PR AR Al ) R 97 3h 1 AR AR A G R AIG  2E E EE R
A RE IR ZE R BN FRARERAL ™ B FE . — /2 BE & SR R AR KT 42 T, AR R A A% AH X R B8 UG
T EE R A € B R BT ) 28 R R IR RS L X B BUEk (6 F R B K 3R A i K PR
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XF RE VR R0 T BEAEAE B AR, XA M S S R RS R AR AWM . — 7 0, 4 28 K IAEAE
g (057 A QBT B AT RE VR ROCR P2 R A B4 X A OC R YR T [ 3L N 7 (Amjadi 4, 2018) . REVA
BOR YR = 23 51 R AR R RO, 24 2t €8 4L AR A8 B AR RE R 7 3 0 4 B, sl A6 1] T D g TR
BLER B H A RN B B AR 7 R CRRARAION ), DT 38 in B8 V5 7 2% & A1, B8 VR A50R 42 {15 o
AL BE PR A T R, 150 T R R A R U I 2 0 AR R QISR ) | 2 5 SB0RE VR T R R TR SR 9 8 n (Li
A, 2021) 0 55— J5 i, H o3 E AT I AR AT R A W R B B R A AR R R
[ IR AR, 2016) o X T4 @ F AR QUHR UL, A & R K, 30 Pl B 55 i 1 AN o o, IXfE — 8
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AEAE AL 2% 60,5 AR i 1 52 I, ¢ €5 5 R QIR o 40 451 50 b A7 i) Aol L 2338 5 1 B A Y LR G
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23 [B) Yk HH R, 3 3 2 HE 6 0 B B R AE DX B R BRI, R A AT bR T A A e B R 4]
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i — 20 ok 25 B S AT pl T S v R A A 2 () S RN B AL o BT B A 15 2 T 3 A [ s
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ko (1 = 8) + 1, For ke Sy i 3T 55 o 4F B0 181 5 B8 A A7 4, 1, Shy i BT 365 o 4 1) [ AR BB, 6 KR Y
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*1 B A G FXT 88 IR R
AR i (1) EE (2) EE (3) EE (4) EE (5) EE (6) EE
IR 0.016™ -0.085"" 0.006 -0.085"" -0.011" -0.054""
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Research on the Impact of Green Technology Innovation on Energy

Efficiency
WANG Junhao, XIE Qianying (Zhejiang University of Finance & Economics, 310018)
SHI Dan (Chinese Academy of Social Sciences, 100006)
Summary: China has entered a new stage of development where improving the quality of economic
development and promoting coordinated regional development become the themes of socioeconomic
development, and the transition to the green development model is crucial to high-quality economic
development. As an important part of technological innovation, green technology innovation is a key factor
in improving energy efficiency and transforming the model of economic development. Although existing

literature has discussed the multifaceted impact of technological innovation on energy efficiency, no
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consensus has been reached, and the specific working mechanisms and spatial effects of green technology

innovation on energy efficiency have not been clearly portrayed. In addition, which type of environmental
regulation can improve energy efficiency and promote high-quality economic development simultaneously is
also a practical issue that deserves in-depth study.

Based on the city-level panel data from 2007 to 2019, this paper finds a non-linear dynamic
relationship between green technology innovation and energy efficiency, which is characterized by the
inhibitory effect when the innovation level is low and the promotional effect when the innovation level is
high. In terms of spatial effect, when a region’s overall green technology innovation level is low, there is a
“siphoning effect” ; when the level of innovation is generally improved, green technology innovation will
have a positive spatial spillover effect on energy efficiency. Further analysis reveals that green technology
innovation mainly affects energy efficiency through two mechanisms: the structural optimization effect and
the factor allocation effect. Moderate command-and-control environmental regulation is conducive to
improving energy efficiency through green technology innovation, while excessive regulatory intensity will
have a hindering effect. The better the market-incentive environmental regulation is, the greater the
regulatory effectiveness.

The possible contribution of this paper is as follows. First, it analyzes the dynamic relationship
between green technology innovation and energy efficiency, which is “inhibitory first and then
promotional” , and further analyzes the working mechanism to find out the reasons for this non-linear
relationship. Secondly, a dynamic perspective is added to the analysis of spatial effects, and both the
“siphon effect” and the “positive spillover effect” are explored, reflecting the importance of a balanced
economic development level in promoting regional green synergistic development. Thirdly, it explores the
differences between command-and-control and market-incentive environmental regulation under different
regulatory intensities, and distinguishes the boundaries of different types of environmental regulatory
policies.

The policy implications are as follows. (1) The government should improve the efficiency of green
technology innovation and facilitate their diffusion among cities through cooperation, and emphasize
intercity environmental policy coordination. (2) The government should enhance core cities' innovation
capacity in green technology, and promote the optimization of the industrial structure and the energy
consumption structure as well as the rational allocation of production factors. (3) The government should
choose the optimal environmental regulatory policies and rationally utilize environmental regulatory tools.
Keywords: Green Technology Innovation, Energy Efficiency, Spatial Spillover Effects, Environmental
Regulation Intensity
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