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Abstract

The low-carbon pilot policy is an important policy for urban low-carbon transformation launched
by our country. Urban green technology innovation, as an important driving force for urban low-
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carbon transformation, is closely related to the low-carbon pilot policy. Based on the data of 267
cities in China from 2005 to 2021, this paper conducts an empirical analysis to explore the relation-
ship between the two. The study shows that the low-carbon pilot policy can promote urban green
technology innovation, and it can exert its influence on urban green technology innovation through
two channels: government R&D investment and human capital level. The study also proves that the
promotion effect of the low-carbon pilot policy on urban green technology innovation exists re-
gional heterogeneity. The study not only provides evidence for the promotion of urban green tech-
nology innovation by low-carbon pilot policy, but also provides suggestions for subsequent policy
implementation.
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H#F AP R IR, ERTBUR BB BEA K REAT R B AR DT, IRV E M
DR BEAT R K

2. Bt SMRER/E

A ik R BRI H ) 5 B T 200 T3 AT (R AR, SAT ST IR A e (B AR A S
T B REAT AR RARER), DI Z R ORI TR SR OBARYE K ER - BUR A (4

Tk

DOI: 10.12677/jlce.2025.141015 138 (IRZN


https://doi.org/10.12677/jlce.2025.141015
http://creativecommons.org/licenses/by/4.0/

R, MR

ORAREFIER) & SCOVROBRIRHRIRFRRIEAE. BTG5, SeEAS, RItESHdEs. Sl
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HRER S OBRBHZ DI, 22K, BAAHEEN IR EES), I HX R
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I TR R R E B 2010 4F LUK AR 4R 9247 I = RERAR AR AU T 5 AR s T o BT AR TS sk
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K 1%~99% 7 hr 4 AL BE o A SCI T EARE RIFE T E ChE S HEE) M ChEIRTT G4 B
J B 72 %2 (CSMAR)HUE o It A0 0 B S s T o A8 N R A ] 18 5 60 R = A Jmg ARt 53R AR 7 L2 41
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Table 1. Related variables and indicators meaning table
1 HXTERIERE XE

Ak kb 4 ik i X
Ya BRI NS e i
WA BT GHR G Yaio BT 3 NS ) e i
Yisun R 3NS5 65 PR o i
BoU e fEGBR A BB did DA, 1)
- FHEBNKF X BURFRHEAEN 5 — OV B Hh 1 LA
AITBAACT: Xy HBIX A RS AR R E A I LA
ZHFHKAKT Xegp 15 GDP HUn $ab 2
ST IR FE Xop B 3 11 1R A X A7 B
Pl it SRR RACT Xia R SRR TR IR X A7
WAHALAKT Xor UL INEISE T INe
BT T iR Xy B B B HH I X A7 S A
4. SEUESTHT

4.1, fERtEgt

WA 2 W T AR AR B R RA O, (RS AR SRR R DU I AR . R PR T
JING I W R AR T 0 N St Se T £ R e/ MED 0, X ESEA PN, R 270
YRR I, 2R IIR 2 05 A T AN FE St A W L M B S ATE B FI IR 0L, R R/ IME
0. BEAh, IR IRUE (op) 5 BURF RHE I (sci) LA S B8 58 A (he) FE A% T i B/ MELDR 0, R EZLR T
B/ MBI /ME Statal6.00 hiAs b IciE R, BRI RG A SRSy 0, (HIX =W B LB/ MES AN 0.
HARARbR B PRI LA 2.

Table 2. Variable description statistics table
F* 2 WEEAMZEITER

A A A i ff 2 NI H/MA
Yy 4539 1.055 2.588 45.713 0.002
Yyiip 4539 0.503 1.368 24.810 0
Y gium 4539 0.514 0.985 5.997 0
did 4539 0.258 0.438 1 0
X 4539 10.453 0.743 11.979 8.309
Xop 4539 0.019 0.019 0.104 0.
X 4539 2.291 1.099 6.422 0.876
X, 4539 0.173 0.083 0.477 0.056
X 4539 0.524 0.169 1 0.114
X 4539 0.015 0.016 0.207 0
X 4539 0.018 0.024 0.104 0
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4.2. ZEHERE

RN L (A RAFAE 2 FOILE R R, ™ ER R (B VA Z5 R A v, RLGAE [ SIIE A 75 220022
Bt T 2 BT, DMERTNERE R VIF %, IRAZER VIF KT 10 WK HE &
LRI, — BT 5 UM NIER, S99 3 Pos, P& i) VIF (H5/0 T 10, MHEMAFEZ E
LR, VIF BE VRS WL 3.

Table 3. Variable VIF test table
£3 TEVIFRER

Bl VIF & UVIF 18
Xor 3.00 0.333
X o 2.39 0.419
X 1.60 0.623
X, 1.28 0.783
Xop 1.13 0.886
Mean 1.88

4.3. @3

MG THEE R ARG, B FIEAZE SRR GINSE R B R4 R, TG R NI, 28 4
NFINFEHAS R G B RH SRR R, did 22 B0 B0 R BURIR R 215, I B 2 &1 R 407 17 th
REEWT ST HERF 1 A5 2 ZHINEE RS 1% LR FOVIE, AT BAEASCR B 1k
B, BB A RO I T 2% R BT A AE (R dE AR, AR R4 R R 4.

Table 4. Multistage DID regression test table
3 4. ZHIDID EYIRIER

A& Ygti Ygti
did 1.109" 0.896™*
(12.50) (10.52)
X 1.547™
odp (10.06)
1.207
Xop (6.54)
0.184"
Xl (2.87)
2.191™
Xur (7.64)
_ 11227
Xqi (9.78)
N 0.118 14171
BT
AT (1.30) (11.48)
N 4359 4539
R? 0.2749 0.5386
I [ e Yes Yes
7] [i] 5 Yes Yes

W FBEANUE, FEAMIES, “p<01, T p<0.05 "p<0.01L,
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4.4. REMRE

FECMERIBE T, ACIAT B THR IR RS, IR BB AT AR MR IS, AT AR M AR
36 E B AT A A AR

AT BT AR AR 2 DID, BT AT SRR R R E R, AT
R i) 2 B R A A B AR AR B T T i R B AR RS E R . AR EEYL 7T E%
Fads, WA YCAR LA DID RIBRBRDREATAT ST, B AR H2omt A A8 3 (] VA5 A Rk A4 47 19
REAAR & 55 Ab PR A AR S A FLI,  FFEAT RN MG T o RIS B S 4 BT AR A1 pre-+ 803K S it i 1Y)
L, BORSCHE R MIC Y post+BURSIE /S I8 JLAE, current S2 BURSEHERI 4, AHTFi0Y 2010
&, AAESH AT TR ERBUAAZR T, AT @SRRI T 1

————

————

He————

i i =
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A 1
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Bk A

Figure 1. Parallel trend test chart
B 1 TR E

MBI RT B AR Gl R BOR SE 2 A, [NV RO R o H 2 1, I R AR B A A 4
FEX —Br BUR A AR AR, WA IR 2R . SR, SRR S BOR TR St i I8 — 4 K 2 5
R R BOTIRZ B ES 0, IFAEBERSERIP G, IRARELE 0 KL b 28 LPTIR, BOHR S I 8] 5
EFRGEN, PTEBAR T A RIE.

Table 5. Variable substitution regression statistics table

5 TERBREESGR

AR5 Ygtiip Ygtium
did 0.510™" 0.318™"
(11.05) (10.81)
A Yes Yes
A 7(?086*; ) %1217.3;3*
N 4359 4359
R? 0.4892 0.6146
I [ 5E yes yes
I} A] [ 5E yes yes

FE: "p<0.1, “p<0.05 "p<0.01l.
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AR R AR [RIBUHTSC, ASCAER U b A DL 4 (% A F i B B N R A B T RE AL T 5 —
W, ST NS JR RE R L IR e R B M O SE R LA, s G AR
frESOERE “B” , HSOEAEIR MR EROLTRHE “8” , 20 —F AT 0 A eat
B, I A O R B Bl DT REHEAT BRI, [RAZ RV WK 5.

MIENASERKRTE, Tl AR Er 0 LA F G B B oSk (R W 6 A1) 1 B R 2 0 SE DR L 5 0 H i
&, FHRHOSE 1%/K°F ERFE NI, BHREAE 7ASCER B 1, BURER A EGE iT e dE i 2r e 5ok
QBT A -

4.5. RPN

SR RS AR = 20 5 ABURF R BRI T BEAK AR Dy g i, SR TR (2022) 25
PORBEATHRAE, TLREPI DR UAE =DM P B AR AN A, BRGNS0, MR ES
WRRREAL R E R H: 55 =00, XA RS th AR B MRA[16]. WREE — DA P RIAS R B
F o WL HIAFAE FPAY SR AR, B2 7 B AR AHE R LS SR LS W W g iR AR e 5 AR R Z TR SR &R
BURBHEZBAFI AT AIKP I RS R G I 6.

Table 6. Intermediate effect test table
6. PNYURITE

ﬁ% Ksci Xhe
did 0.023™" 0.018™"
(4.25) (5.34)
AR E Yes Yes
- e
N 4359 4359
R? 0.4815 0.6378
T yes yes
1] [i] 5 yes yes

F: "p<0.1, "p<0.05 "p<0.01.

MENWAZERKF, did ZZEINAREARSE 1%/ EIERRZE, JFHEEARCZRSCHRGI . TS
A RUNAEAE, FFE AR T, MR ol BOR T DU 5 = UG BSR4 KT 1)
J5 ARAE I T S B BB K e

4.6. RS

H 3 2 X3 T AR B R AT QBT RE 1 DL RSB (B PR S5 T AR 22 5, DRIAT L BT
SRR, CAMORARIH IR 12 B O AN () X I T R B i R RO B2 o AR ST 2R v e g vl (2 22
PR 3 I T 22 50 R BRSPS, K SR BORE AL 267 AN 40 100 ANARESIRTT, 94 ANrhiiR Al 73
ANVHERIR T, AR E RN LA E SRR, R A pa i A A#EAT 2 3] DID [R5, sl
LERVERGIA T,

FQ)~R)FNEE R HINAR IR AR AP A, A =31 did SC IR KT BLE Y, 97 1%
P B ENIE, GER] T DA, AE R ARAR B BRSO I St BoR BT AR LA , OF
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FLZR 3 52 21 B AR AR FH R DU IS TT K F rh T o 3K AT 82 DN AR B 10 K 22 RGBT - ki
A B ) SR A QR KCT T, DR RES B A 3t 52 B IR 1 n SR R A

Table 7. East-Central-West urban heterogeneity analysis regression table

® 7. FHRAMTRRESAEEE

A (1) Ygu (2) Ygi 3) Yt
did 0.567"" 0.503™" 0.531™"
(2.83) (6.08) (9.28)
iR & Yes Yes Yes
& i iy
N 4359 4359 4359
R2 0.5726 0.5874 0.6255
I i [E e yes yes yes
Ik 5] [ 5 yes yes yes

FE: "p<0.1, “p<0.05 “p<0.01l.

5. ARERRIIE

AT 267 ANk 2005 4E & 2021 A EHRE NPT N R, @ SHIES TR B il 5
=, ARB ASBOR AT R T 2 B AR G A R ER . S8 ARG SBOR vT LA 12 = BUR R B
L N FT A RAL IR T SR AR B R B 26 = R S B  h Sp B AR A B 1 (2 ik
VER B XA o, AR 2808 o 5 3 X KT 1 sl [X K T P s X

SRR DUF X SR S — . BUN T Z R E AR 4 Aol i i BUR, e sih
AW AT e AL . O FIWF ARSI B R, AR S BUR S T s i s e R G B
RERIW, S X TR A ARG EE ARG HEIMTT TR SR R EENT . 2B EfFLK
Wi RUBUR AT IR R BURF IR RSN o BURAE i B 51 A0 AN 3, A e B R
e — B R BRI &S FE, ENHIR IR ORI, BUR RN TT DR I T SR B GRT,  MOBUR
FAZINRIS T AN T BE o B8 = RRHESEUESE Rl A, AR aUBOR T DOd 4 s AN ) 55 A K 7
SRALHES T SR AR QNHT R JE . BUR AT LT J5 SRR ma s T e, i N R AT S T N A B
fEiEs), HHS BREMMS, RGN DL CRHAERI” o “BRASEIR =" SEoNEUE,
SRAL PR AR, DRI s X R 6N ) B AR KT, DT B8 e it [X 4 B AR QBT R S

E&WmE

1. WL RH B KB H “Brh B AR T BE). LAl P78 =Ra g oo A4
5 (2022-jg04).
2. WV RH AR A R« 2 AR RCEE 12 W 5 MRV 78 (T RHRE-KJ-2023-178)

SE

[1] Dian, J, Song, T. and Li, S. (2024) Facilitating or Inhibiting? Spatial Effects of the Digital Economy Affecting Urban
Green Technology Innovation. Energy Economics, 129, Article ID: 107223.
https://doi.org/10.1016/j.eneco.2023.107223

[2] Li, C.,Wen, M., Jiang, S. and Wang, H. (2024) Assessing the Effect of Urban Digital Infrastructure on Green Innovation:
Mechanism Identification and Spatial-Temporal Characteristics. Humanities and Social Sciences Communications, 11,

DOI: 10.12677/jlce.2025.141015 145 RBRZ 5


https://doi.org/10.12677/jlce.2025.141015
https://doi.org/10.1016/j.eneco.2023.107223

R, MR

(3]

(4]
[5]

(6]
(7]

(8]
(0]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

Article No. 320. https://doi.org/10.1057/s41599-024-02787-y

Ma, S., Li, L., Zuo, J., Gao, F., Ma, X., Shen, X,, et al. (2024) Regional Integration Policies and Urban Green Innovation:
Fresh Evidence from Urban Agglomeration Expansion. Journal of Environmental Management, 354, Article ID: 120485.
https://doi.org/10.1016/j.jenvman.2024.120485

Grinblatt, M., Keloharju, M. and Linnainmaa, J. (2011) 1Q and Stock Market Participation. The Journal of Finance, 66,
2121-2164. https://doi.org/10.1111/j.1540-6261.2011.01701.x

Mufioz-Pascual, L., Curado, C. and Galende, J. (2019) How Does the Use of Information Technologies Affect the Adop-
tion of Environmental Practices in SMEs? A Mixed-Methods Approach. Review of Managerial Science, 15, 75-102.
https://doi.org/10.1007/s11846-019-00371-2

He, K., Chen, W. and Zhang, L. (2021) Senior Management’s Academic Experience and Corporate Green Innovation.
Technological Forecasting and Social Change, 166, Article ID: 120664. https://doi.org/10.1016/j.techfore.2021.120664
BROCuh, AR, SERTIE BT IE A2 SN VE QBT o —— 2 UL ML BRSO AR L BB R R [0]. 2 FRIT AL, 2016,
51(4): 60-73.

T2, T8 SOEREBCRIY SRR SR 2021, 37(6): 173-188, 11.

Jutf, S, R FREMRBOR S BCERTT 7T IH S OEARGIH K TF? [J]. TR, 2023, 43(10): 50-
60.

Hu, W. and Fan, Y. (2020) City Size and Energy Conservation: Do Large Cities in China Consume More Energy? Energy
Economics, 92, Article ID: 104943. https://doi.org/10.1016/j.eneco0.2020.104943

Wen, H., Liu, Y. and Huang, Y. (2023) Place-Based Policies and Carbon Emission Efficiency: Quasi-Experiment in
China’s Old Revolutionary Base Areas. International Journal of Environmental Research and Public Health, 20, Article
2677. https://doi.org/10.3390/ijerph20032677

Luo, Y., Salman, M. and Lu, Z. (2021) Heterogeneous Impacts of Environmental Regulations and Foreign Direct Invest-
ment on Green Innovation across Different Regions in China. Science of The Total Environment, 759, Article ID: 143744,
https://doi.org/10.1016/].scitotenv.2020.143744

Feng, Y., Wang, H., Liu, J. and Nie, C. (2023) The Effect of Information Infrastructure on Total Carbon Emissions and
Intensity: Evidence from a Quasi-Natural Experiment in China. Journal of Environmental Planning and Management,
67, 3310-3338. https://doi.org/10.1080/09640568.2023.2220898

Chen, J., Wang, L. and Li, Y. (2020) Natural Resources, Urbanization and Regional Innovation Capabilities. Resources
Policy, 66, Article ID: 101643. https://doi.org/10.1016/j.resourpol.2020.101643

Feng, Y., Li, Y. and Nie, C. (2023) The Effect of Place-Based Policy on Urban Land Green Use Efficiency: Evidence
from the Pilot Free-Trade Zone Establishment in China. Land, 12, Article 701. https://doi.org/10.3390/land12030701

VERE. DR SRAHEWT 22 30T 70 v i v A 20082 5 8 5 ZRE]. B T4 5, 2022(5): 100-120.

DOI: 10.12677/jlce.2025.141015 146 (IRZN


https://doi.org/10.12677/jlce.2025.141015
https://doi.org/10.1057/s41599-024-02787-y
https://doi.org/10.1016/j.jenvman.2024.120485
https://doi.org/10.1111/j.1540-6261.2011.01701.x
https://doi.org/10.1007/s11846-019-00371-2
https://doi.org/10.1016/j.techfore.2021.120664
https://doi.org/10.1016/j.eneco.2020.104943
https://doi.org/10.3390/ijerph20032677
https://doi.org/10.1016/j.scitotenv.2020.143744
https://doi.org/10.1080/09640568.2023.2220898
https://doi.org/10.1016/j.resourpol.2020.101643
https://doi.org/10.3390/land12030701

	低碳试点政策与城市绿色技术创新
	——基于中国267城市数据的实证分析
	摘  要
	关键词
	Low-Carbon Pilot Policies and Urban Green Technology Innovation
	—An Empirical Analysis Based on Data from 267 Cities in China
	Abstract
	Keywords
	1. 引言
	2. 理论分析与研究假设
	3. 研究设计
	3.1. 样本选择及数据来源
	3.2. 变量定义与模型构建

	4. 实证分析
	4.1. 描述性统计
	4.2. 多重共线检验
	4.3. 回归检验
	4.4. 稳健性检验
	4.5. 中介效应检验
	4.6. 异质性分析

	5. 研究结论及对策
	基金项目
	参考文献

