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Abstract

Based on the panel threshold model, using the provincial panel data of China’s pilot carbon trad-
ing market from 2014 to 2021, this paper empirically tests that there are two thresholds for the
impact of carbon price on low-carbon technological innovation, that is, the promotion of carbon
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price on low-carbon technological innovation is different in three stages, that is, the impact of
carbon price on low-carbon technological innovation is positively correlated to varying degrees
with the change of green equity. When green rights are low, carbon prices have a strong promot-
ing effect on low-carbon technological innovation; when green rights are at a moderate level, the
promoting effect of carbon prices on low-carbon technological innovation weakens; when green
rights are at a high level, carbon prices have the strongest promoting effect on low-carbon tech-
nological innovation.
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1. 51§

H T ar bR, Sk 2ER - HESHENES. 25, SREANERMX 2 2s1T
WA Gk RIS —E MR . BIRAE 2021 AR & T (BBRIE R SRR AN ) , R EE @ ARG
A BB AR LI A, IF HLAE 2021 4R E N BIBRHEICE Z) 7k R VU BL[1]; SEEAE 2007 - S0
WicHEBOE W, HAR I AR FH B R B A SRR R F0 H bR[2]. 2015 AR E7E (& e ) RAR ki,
F 2030 £E, fALIEHAEIRELE EL 2005 EBRMK 60%~65%, FEH & CO, HERUEGAE 2030 A A HEH R
IRENEME . SEF R e T 2020 45 9 B, TEBCEE RS Bt FUE AR T ELE 2060 R SLHUK AT
Hbr. IR, “Mr” HirCEBR NSRS 5 ZR 2R G AL L. AE RS E iR
HEAHEZN 0 K R B @ AT, IR ST R AR AR, ATLURIFIFRIE Hatg—hini A
KRR, TN A2 5 2 W IRBRE AR QT E T — A1 BRI Uk 1] B8 P4 2 S o
2. MEkERIR

B A BRHETSOCE 5y 1k R AN 58 2 B T 34 50 1 R AR, B A st B s R IT 7 = & a5t
Porter and Linde (1995)8& i T “UARER L, A RIE MIREE R 2 (A0 A b SR BB R UK B BT AT Sk 4t
B SEILE RIFIIR R RUR[3] 0 o FLAEZE(2017) [4]MBRBE S ARBREA G B AN R BHE B AE &) = FhEk
Bed THNTF, RGBSR B T VA g T BUR AT AL ) (¥ 2R, T ST R ) 5 A DA+
ARBIHAT NI AL - Kai Tang 55 A (2020) [51°KH Super-SBM DEA BLAUR T AL T o B 5 & 5 i
& (CCR)M ML Z- (0 B 5 S R I BEI . b4, Wang (2011) [6]1 5T 58 T By B U X A MV AR RS 1) 38 ) 54,
JEFLER I TR BRI B HE R ) E FE . B S, Meltzer (2014) [7]BASEE BT 5T T AT
DMEEN B BRI S E R, LLBCRRB [ bR 52 2 (52, AF 7045 R B BBl 2 e sh st ta iR
QIFT E IR,

LR LRTIR, BRAS G A b EE  HLEBAE F CAF 2) T B0 2R, BB, PRI SR
KB E ARG BA — MR, A S LI E B FRRE T N EE T ST B, 4k
V0 PRl A F5 I BRHE SO AT LR, (H H TR s A S B BT B R SR I SO BN B L, RAE 5
FLIE MR ML I A B2 2R g . Rk, A UL E R s 5 g a i v, #orl]

DOI: 10.12677/mos.2023.124322 3507 e RSE TR


https://doi.org/10.12677/mos.2023.124322
http://creativecommons.org/licenses/by/4.0/

BiCTE 46

LAY, AARZR AR I i 2 1) A 2 ST T I R A A R R A 77 3K A 0 R BR A A SR IEAT E 9T, DUAGLIG B 1 %
BB BT TR IR A RIS HE I

3. BRI ESTEER
3.1. EAE

£ Hansen G2 H TR ILRE b, R FUBRAN SHIRBRFCOR BB I AE A SC &R, A SCABRAMN PR iz O
A B, SREAAE T IHEAR R, M =N FrR T .
InLCTL, = g + 8, InGDP + 8, TECH + B,STR + 8,EDU + Gl
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+BER + B, InCP, - 1(GR, <7)+ B, InCP, -1(GR,, > ) +¢, M

Hrp, i RoRE G, ¢ RoRFEA, InLCTI NBERAR & InCP NAZ O R &E; GR NI A &; InGDP.
TECH. STR. EDU. GI. ER RN#EHl%&E; B ANRE: u NWRBAE T Z 0 ZFIREE;: ¢, ABENLIL
B,
32. TEWE
3.2.1. HRBTE

RAREARAHT K F(InLCTI), ASCEI T — B ARRRIR A = R T RE LR . PR B Ry e
FEHILR . ATBURE R T RS 5 LR, DA R A AR R B AR AT
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AN (InCP): A SCIEHAE I REE . Bl WA ZRIZ TR S0 5 T e a5t
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R G W R B 52 5 I AFAE A Bt T AL T A AR S Bt , R FF TN e B, &
% KNN AR, WA IAE 25 H 7N H B R IA TS S R B

3.23. [THTE

SOAAI(GR): RoRGEORGEE R B MIIRE, —J7H n LLE T 135 B R AL P RRC &, LS I nT #F
SRR EGESEE, B AR5 KRR ] SEE AR R Ak B AR S5 T R HT . A SR BAS
Gy HBEREE 5« HESRUEE 5 SRR T 3758 5 A b E R A

3.24. FHITE

G0 R EKF(InGDP), — MNERAGFAIL, AT AR G A4S R aF i 5 at, kAL
By NI A AR P R B, R B AKE(TECH), R & R K E SRR BB AR B % — E BRI .
DR L A S 3 B AR T 37 A 40 5 [ N A 7 S B A e B R T s Pk S5 MK TH(STR), H T 48 — b e
BRI AR, R SGEREUE — 0 54 P B i bR R 2 E(EDU), 28 A,
AR IR, B A S UZE S+ AN D @R FERE AN S1ZE ND W E R E, GaRE
(G), ASCHIAEGSGEEE 5 GDP (WL E R & FREEMHI(ER), AR 0 10 10 2 7 BURT T AR
&R O “ARBR 7 SRR AT ST R =

3.3. BUEKIR

ASCHIBAE S RIR T B 2 Bt e . (PESEHFEE) (EXSHRD) . BAEE K E Incopat & A
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4. SCIES T
4.1. R4S
i#Id statal6 AT ATIS, TR ERMES TR 1 .

Table 1. Variable descriptive statistics

F* 1. TEMRMRITR

A Rk it B/ME BAME
InLCTI 7.472 0.795 5.900 8.691
InGDP 4.662 0.027 4.569 4.734
TECH 0.054 0.053 0.006 0.175

STR 0.336 0.100 0.160 0.468

EDU 8.210 0.255 7.765 8.600

GI 0.067 0.006 0.059 0.078
ER 0.004 0.001 0.002 0.006
InCP 3.345 0.545 2.333 4.467
GR 0.067 0.006 0.057 0.078

4.2. SR NEE

WIS R L 2 Fox, HEENEGR)NI T ER, F SGit&Esn MM —E ik, P
H¥/NT 0.1, BIZEDIE 10%HEE/KFENEE. E=E[MF, PEN0.735 KT 0.1, WERFEE.
FHE, FRATATCAAS A, MR p AR AN T TR, R A SO B X TR AR R TR AT A0 #T o

Table 2. Threshold effect test
< 2. RIS LE

N N - s FHAE K
I THEAN 44 F &it= P 1A
10% 5% 1%
B 9.870 0.060 8.828 10.186 15.038
XU R 12.590 0.038 8.441 11.005 16.622
ZEM 4.660 0.735 26.592 31.320 42.992
43. N E/HER
FIHEE B 45 A BE X RN 3 Frs.
Table 3. Threshold estimates and confidence intervals
%= 3. NHEEITHEREEXE
W RAT & IR 2 [T E 95%I1) B 17 X [A]
0.0661 (0.0661, 0.0689)
InLCTI GR
0.0716 (0.0716, 0.0723)
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Figure 1. Threshold significance test
L T REE MR

4.5. IERBLER

R4, [THIRRISE R R 4 s BEKRE, A (InCP)XHIRBREOR BIFT A B2 e stE A, HAZ
HEVE I BE A 2% L35 (GR)FE BE 3R T S 0855 o i

FHZE RN, MR AT BAR KPR GR < 0.066 1), BRAN (InCP)XH A b AR B8 B 2E 1
PR, 2mRECN 0.067, RIBRNMEIZTE 1%, (RERHEEARBE B2 0.067%. 7T A8 F 2 BT 2R AL
RS RN TR AR, B B A MV AR A AR B R i F5 WA R RAE I BUE T, @i 45 B SR AT Ak
HeRCH A, Al 7 BB A BCE 2 R0 — 2 (5 TR A Al — 5 Tl 2 i i 338 nBHE A R
GRS, SR i HARBR AR Q3T & e LLSCEBE IR I vl Rl R e b e s Al it s 73—
T, @ ARER G B ARRAT LB A, ERRAS S i b “S2hR” SRSFRAFESRIE .

LR (GR)AE T 125K F(ED 0.0661 < GR < 0.0716) , BT (InCP)XHE 5% 352 AR B L BV E A
FTiskss, s2mRECN 0.002, RIERNEFIZTE 1%, (RERFEABIEIE N 0.002%. 7T 68 IR F 2 B Sk AL K
PRI T, B AR SE S RN AR A SRR AR B R SR T oK, kB T2 3 TR A 20
BRI 4 T 51 B EE R R 01, 2R T BIF IR 7 TH AR 2=, T S BURBR B AR BIRKF 1 R B,
S BT BANY R A R IR o

4R R (GR)AE T H = /K F(BI GR > 0.0716)i, BN (InCP)XHE AR F2 A A1 37 0 (e B0 F Ao, 52
W RN 0.088, BB EFIET 1%, (RBREAQIHTH 2 0.088%. 1T A 5 A 2 8 i £ (4 A 3 SR (e 1 5%
V5B AT 2B P BRSO 2 2, B AR LR M (i 4 58 3, Ak I B AR B = IR R R N B A &)
I, P DLRGIS B 0 0 A MV A B B AR BT R R R VR F RO R R, A VAR AR BB — Pl
ERTREER R R TTE, SRIRARK A = A, DA T3 36 4 IRl R SR 53
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Table 4. Estimation results of panel threshold model

3% 4. ERIEERBG TSR

B FHALHE briELRZE i P>t
InGDP -3.298 0.980 —3.360 0.002
TECH —6.126 1.137 —5.390 0.000
STR —7.411 1.747 —4.240 0.000
EDU 1.331 0.451 2.950 0.007
GI —6.365 7.349 —0.870 0.000
ER 116.853 39.386 2.970 0.006
InCP (GR <0.0661) 0.067 0.077 0.860 0.001
InCP (0.0661 < GR <0.0716) 0.002 0.078 0.020 0.000
InCP (GR > 0.0716) 0.088 0.081 1.100 0.001

5. G 5itie

AL T E R, BT AR IR, SRA 2014~2021 45 rb [EHR RUBREE 5 T 348 SRR 20
SCUEAS 3 7 B 0 R BOR QUBT IO AR R o . S5 R EoR: USROG TR BN, BR U X IR AR
R Z AL = BAR BERE FEAS R IEA SR R &R

BT U ELS, ASCR R B A, BRI R, 78725 AN R 2R AL T BAE A Rl X
REPE, A EBOHRN T R4 A, VISR R iTp b i scRE: S m AT SR s KR, Ik
RO RSN EE N, NEE EBTHRAS, ERBRSOR QU E A Rk e i e —; X
BEPA ST A2 M) iy 2R i T S B R P A, BRI R AR A5 5, A RS 51 S AL RS 5 2 5
T EHBEE IR BT A, A MEARBR S AR BT, B0 ATV SR G SN i HE T M S G
JEMIFETY, PR D PRIETS G RN SCREARIBNZE D A e s WU AT LI ISl B2 &) 7 37 (¥ B 5 2 34
FEATEMA T3 R G R I AT IE T AT BAZ 7 48 SO, JCH R BT Yl AT 52 5 it i 5 22 PR 1
BSR4 9, JBAESLREAT QIR St T DASKEL REDRFHE B bR TR, RSO RR A Xt
RBRA AR BIFT R R RBEATHI S, UG T — 284518, (ERMTHAEAR, moalm R EERER, )
AL — L8 i R B — P T AL

Sk
[1] Dong, H.J., Dai, H.C., Dong, L., et al. (2015) Pursuing Air Pollutant Co-Benefits of CO, Mitigation in China: A Pro-
vincial Leveled Analysis. Applied Energy, 144, 165-174. https://doi.org/10.1016/j.apenergy.2015.02.020

[2] Rypdal, K., Rive, N., Astrom, S., et al. (2007) Nordic Air Quality Co-Benefits from European Post-2012 Climate Poli-
cies. Energy Policy, 35, 6309-6322. https://doi.org/10.1016/j.enpol.2007.07.022

[31 Michael, E. (1995) Porter and Claas van der Linde. Toward a New Conception of the Environment-Competitiveness
Relationship. The Journal of Economic Perspectives, 9, 97-118. https://doi.org/10.1257/jep.9.4.97

[4]  F LA, EoK. BRI AR BR AR B AT N IS LA 7T 0], B0, 2017, 36(1): 74-80.

[5S1 Kai, T., Yuan, Q. and Di, Z. (2020) Does Command-and-Control Regulation Promote Green Innovation Performance?
Evidence from China’s Industrial Enterprises. Science of the Total Environment, 712, 136362.

[6] Wang, L. (2011) Carbon Tax Policy and Technological Innovation for Low-Carbon Emission. 2011 International Con-
ference on Management and Service Science, Wuhan, 12-14 August 2011, 1-4.
https://doi.org/10.1109/ICMSS.2011.5998649

[7] Joshua, M. (2014) A Carbon Tax as a Driver of Green Technology Innovation and the Implications for International
Trade. Energy Law Journal, 35, 45-69.

DOI: 10.12677/m0s.2023.124322 3511 e RSE TR


https://doi.org/10.12677/mos.2023.124322
https://doi.org/10.1016/j.apenergy.2015.02.020
https://doi.org/10.1016/j.enpol.2007.07.022
https://doi.org/10.1257/jep.9.4.97
https://doi.org/10.1109/ICMSS.2011.5998649

	碳价是否有效？基于中国碳价对低碳技术创新的门槛效应研究
	摘  要
	关键词
	Is Carbon Price Effective? Research on the Threshold Effect of China’s Carbon Price on Low Carbon Technology Innovation
	Abstract
	Keywords
	1. 引言
	2. 文献综述
	3. 模型设定与变量选取
	3.1. 模型构建
	3.2. 变量设定
	3.2.1. 被解释变量
	3.2.2. 核心解释变量
	3.2.3. 门槛变量
	3.2.4. 控制变量

	3.3. 数据来源

	4. 实证分析
	4.1. 描述性统计
	4.2. 门槛效应检验
	4.3. 门槛值估计结果
	4.4. 门槛显著性检验
	4.5. 门槛模型结果

	5. 结论与讨论
	参考文献

