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Abstract

Since the reform and opening-up, China's economy has developed rapidly.
However, the previous extensive economic growth model has led to various problems
and exacerbated environmental burdens. Currently, as China's economy enters a "new
normal" and pursues high-quality development, the unsustainable extensive economic
growth pattern associated with massive energy consumption in the past is no longer
tenable. Against the backdrop of climate change, strengthening energy conservation,
emission reduction, and carbon reduction has become an urgent challenge for the
international community. In the process of China's high-quality economic development,
transforming the traditional consumption-oriented development model into a new green
and low-carbon economic development model is crucial. Therefore, it is necessary to
comprehensively study the impact of technological innovation capability on carbon
emission intensity.

Based on the theories of low-carbon economy, innovation, and sustainable
development, this paper constructs a theoretical analysis framework to study the impact
of technological innovation capacity on carbon emission intensity, using energy
structure as an intermediary variable to analyze the indirect effects. Using panel data
from 30 provinces in China from 2010 to 2021, the study employs a bidirectional fixed
effects model and a mediation effects model for empirical testing. The findings are as
follows: (1) Enhancing technological innovation capacity effectively suppresses carbon
emission intensity. (2) The inhibitory effect of technological innovation on carbon
emission intensity is more significant in economically developed regions, while it is not
significant in moderately developed and underdeveloped regions, suggesting that
policymakers should formulate differentiated policies based on regional characteristics.
(3) Technological innovation not only has a direct effect on reducing emissions but also
plays an important indirect role by promoting the optimization of energy structure,
although the indirect effect is relatively small compared to the more pronounced direct
effect.

Based on the empirical conclusions, this paper proposes the following policy
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recommendations: enhance support for technological innovation, encourage R&D
investment, and improve innovation capabilities; promote green and low-carbon
development by fostering the use of renewable energy and low-carbon technologies;
optimize the energy structure to reduce dependence on high-carbon energy sources;
formulate differentiated energy-saving and emission-reduction policies tailored to the
economic and industrial characteristics of different regions; and strengthen regional
cooperation and exchange to share technology and experience, thereby improving

overall carbon reduction levels.

Key Words: Carbon emission intensity; Technological innovation capability; Energy

structure; Mediation effect



BT BB ESEN e 1
BT THFFUET T IR M et 1
o T T T B s 1
Ty BRIBTE M e 2
T IR M 2
BT T TE I ZE oo 2
BT TR ER G TTTE s 3
T T TE TR o 3
o T TE T I s 5
FEVUTT AT I oottt 5
FE WEGEIRSIERHLEI DT oo, 6
BT AL T T oo s 6
oy BT RBUITHE T oo 6
T TRHETBUIREE oo 7
AT SCBREEIE oo 8
oy BRI T FIA T TC v 8
T TRHETBII I SEIT TT oo 10
= FARAHTRE ST S BRHEBRE I RIRITTE oo 12
DU SERRTTIR vttt 13
BEEAT ASRHIABIER oo 14
o BB BT EETR oot 14
Ty BBTEEIR e 15
T AR B IR oo 16
VU BOREIHTRE S BRI IHLE AT 17
= FREIHTRE TR ARSI BT oo 17
v BRI RE 7 5 M BRHE R ) BEVR S5 T A SN o 19

B T R BB /N oo e e et 21



BT FARCIHRENSHHBCRERNE SR T o 23

BT BERBIFTAE I oo 23
o TR BBIE R oo 23
T BRI RGTE oo 23
B BRBIHIIR I oo 24
o BB RTEIEFIZAUIIAR oot 24
v B ERTTIDZE GVEIIIR oo 25
= EERBIFTBETTIUIR oo e 26
A WRHEBGREEDRIIHT oo 28
FEUUTT  RBEZINGE oo 30
FBE FACIFTEE NN RHERBGERE RIS T oo 32
T T T oo 32
Ty BRI T oo e 32
Tn BB e 33
T BRI S IR TEGTTT 20 HT oo 34
BT HORGIHTRE 0 B B RN RN R SRS R T 35
= FREIE SZEHT AL oo e 35
T A E R RSN AEI [ U5 ST oo 36
o BRI ERT IR oo 37
UL I T 2T oo 39
) BERIHT AN ZIHT oo 40
CHURE) $a$% .................................................................................................. 41
FBHE BILEI cooooeeoeeeeeeeeeeeeeeeeeeeereenrn 42
AT HFTEZETL oo 42
BT B oo e 43
e = vl O 44



F—% AAETHEL

F—T MREZREEX

AR, A BRRARA A B 2™ 5, % [ 9y Sy R AU It AR — B
TR AR R AR HE IR 22—, o LT BE SRR A 52 R I T T o B K T
JIAIHk . B BCEITIRLICR, R LGS T RE A, (R o 2 AR
T R REAR A SR DAL R AR, S EC T E AT R R IRIR 2. Oy 1M
XX L[], HEE R AR, 2 R A% G R R e T 0 R s A B ] i 8
RIEMRIRE G SULRIN, SORBIH0 2 Ay HEsh 2 5 6 R T R S
It K e S

BORBEBAE ST LT 2R b BHIFIR 9% LA LA SR i BEIR SR TT R AN
Jith, BANCREE R B @ EOR B, AT RURR m e TR AR,
BEAR A P A P REDR T AE AT S B HEG I SEILEE 5F 18 1K 5 A ARG B XUt
CAT BT SR B BOR BF X BRHE T — % B3I, (E H BAR B2 w47 7 4k
BARTT, R BORBSHT W@ REIR AE X — T A R R i GR I, I T
Bt ARG SLEWT I .

REVR A M A 45— A [ X Bt X RE R TH 2 P A R BE TR SR 1 EL 4 1o DAL E
PREE R, BIBGNTE T B YR AN AT A RS KA B9, /b I 2 S5 v i HIE TR RE U
RS, A B A R P 1) B A% . BOR QBT A BB B B i vl R U4
AREVRFEABIH, I BEE T $R % Gt REER I &, /b BEVRIR 9%, [l it g
IREH A . DRIIE, SRR SOR QI 0 A BEIR 45 A4 12 1M 0 1 ok TS i ) i
2, MR BEAFBOR BB E B R A P B 2 3

AT TR B s T SR G BE IR i HE RO P A RN, 3 e g 2 o A 3
R, PR REIRSS LI — M R T I TR AR R X — W FER (R 5 2 i
PR AR 52 SR AT AL AT, TR 0 r ) 1 5 A 2019 RE SRR R A HE B 205 4
AR AL R 2 R



—. HitEX

HIEFE ARG B8 5 M R TR0 2 ) 38 = N T

(—) B PRBA KRR A SOBR BB QBB 7 AHE R 2 A1)
K F o WKW H AR AT RE S BRSO RE (4 B, 2% R AR 45 44 7E
HH AT BESIE IR A R e BT R AT, A B R B ) P B AR AL B 2
SIS BEA

() HESh QIR IS 5B g & BRI iR A 7 HOR AT RE 1 W fer 52 ik
HETSCR B FNE SR AN 7 i o BB 0T, A B RE S IR NERIT H AR G 5 e
TR AR, R H P R AT OGS R R . IX LS BRI SO BUR I UK L 4
A FF AR AL T 48 S AL Rl

= PBxLEX

COsm AR QH G AT : BEEEUR IR e 277 R HESD B i eV A
DAL M 25 A AN 5 M I 5 8 PR 3, ERBRARRRHE ORI ;s B i A 1
ARFLZ SR EIEAM R, B PR BGREE RN 2 i REIR AR K
J&, WRHE SRR BEIR . AL, Bl QIRna el E TR, et
g ARBR AR R, D SRR X 25 B U R . B AT Re e At
AR R R BRSO 5 B B B 0 A R R HE G R BGR, #E—
BEARRR A5

() ORI SRR R s IR T RBOR G BRI 20, ] Dy ]
JE A R BB S AR 2 A, FEh Al 1 2 (R A e B Y, (e it is vt g
PSRBT N S AT S B HE SO > A P A I Uik, Dy o B e H AR H ot
Bk o

F-H ARAR

AT HTEL R L QT EIR 5 AT RS0k IR, #5E 1 ER T HELE,
454 2010-2021 £F 30 M RSS20 AT 18I DB IOGR BE N 2 22 5
A FH O [ 78 RONAR AR, PRI TE 1 SR B3 RE 0 BRI o BE R s o Pk —

2



BoE IAERSEX

TR IR A5 R TE B BHTRE JJ AN BIHE TSR B 00 R (B R AR o £ BTN
R

(—) HARELA K EE M AL 247

ASCEIS FRAR AT, IRANFZIE ARG RE S S IRHE R E Z R N TE R R,
Poos 38 LI SE ML o BRIR 7 A K 45 S EOR BB RE I IME S, IR AHIAT o0t
B HE T R B2 () AT RESE MR B A o I BB, i — AR SOIE R M TR, @
SEBREARE S A, SR BRI S B R T SR 1

(=) BIARBIHRE TS5 BHE R E I JEE 5 DR 43 #r

FIFH SFA B, b RGUHRE AT, E—5 2 b v [ % FE R AR
HORIBSHE BT TH A BRI A o S ot H AR QI B8 AR HE O3 1 43 #, AR SC
oo 7 E E RO AP ORIscHE 7 TH R 3 Rt R T R R A
A B YR 225 P45 5 T AT BCE A 13, DAHE B Bk 23 O SR R I 3 71, S T o s
ARSI R R B AR

(=) BIARBIHTRE 7752 W B HE TR JEE 1 208 53 Hr

AR SR A 1) ] 7 AN, AR FE B AR B8 R 700 BicHE R P 1) 5
I E AT R R R BUR R AR R, (R U R RURIERBE LRy o i o 52
UELERIHT, B F 2 MM, Foir RS B KR, hoh, &
BIF 52 R FH AR A SRS BT E 4B o 1 B BT I8 B Y 45 4% [ B2 5 0 B HIR T8 P
I BR AT o

B=T WMRBBSHE

RN ﬁﬁ%l%ﬂ%

AL E AW TCHTER BT HE 775200 b FE B HEGR E RON 5 #AR . B,
I SCHERIIE T WA 1 SR BT BE 0 AR RSO L B IR, 5 S PR A BB HESE,
7R T A B AT BER AR SR AT . BEJS, AR TT ik bk d 1 ik
B HB LGSR %, 454 2010-2021 4E 30 MEIEME, M T ATE 1)
D EE TR ARAR R BOR BIHTRE JT#EAT ML, T M BOR BT HE 77 -5 BRI E 1 B
o B, 38R A A ]2 RN R, IRABIETE T B GUHTE 0 i HE o

3



B W

dr
e

X

i=A
SR

purd

e B, DL XSRS i P22 5, e B i 1 BOR BT BE o0 B HE i 1
15 B RE MR RN o B AR A SN SR TE 1 SR BT RE 0 38 1oL RE I 45 A4 0] BRI
SRR MG DL, R, GG SHERT TR, JRH 1R i B 2 5 R R B i
W, & E TR BOR BIHTRE S0 BRHEIIGR L AR ], e Brml 1k R Fe gt
HARTE AR

BB 28 AE LN T -
= = ] [ ==
1&51;!’&5% ]—»[ e | » FmmE
il s SIEA N B IR R |
P AEEATE R e B e
z SIERAISTH L ;
I | [ e P
. B b !
i R SRR D S | BN i D OAEERS
5 DESEMESTE | 1 1z SFA |
=" o : L ‘J i pooBEE
f,b;; i Mk SRR T T A |
| [ramen e P |
R ISR i S =
: | WEEE |
pmEENEeRy | l T Them |
SRR
| FREFRE | ! : i
i eraers I L
e I e FEEE | | weEew |
BRI SATRS S i A Ihﬂ—: RpiER i
! | | rieE |
| e || e
T i N [R———
EmsmmEEEY | ¥ | i
N s BERE :
HE=a s b ;
el i S C et g i

1.1 FAREELE



—\ MRFZE

AHFIORM T 22U B GEH Ty, B8O R AT A 24
BN EETA,

() PRI HAR QU7 0 B R E 0 SR . 5006 A5 2
AL AR [ L0002, S 1A 5 R O R 7, 45
BT 2 H R QU7 A TR RGBS R TR IR, oA RO B
T HR QU7 A7 RS H R BRI 10 IR B R , JF 4T 32
5.

(=) s L AR AR T (5, A5 SCRH R SARAEAT T PR
RAT, IR R R AR PR 1%

ML R TR £, A5 B AR SR OS R M OB RN
HEHE TR Y T 6 5 4 0 AT AR 1R S 3095 , IR R 0
B L L AU F R BRI ) BT S

BT gFET=

SR REAFAE ATt 5 BB U0 F «

() SCRREER AL, AT BT FU 8t A Sk O BOR BT TR S i o 25
JE& B GEEOR QIR R RE X B HE ORI BAT A B BAL R E A, R X R Al
AN BT KRR AR R (L I SR A R IO B R C BT T4
EATAM I TR B0, 15 B EOR . B S ER NS i HlE SR N
fer 1 REIRAI R A P R RS B B, AT BAR 1 B Hh BRSO i
AL B AERT TR A MIBOR BT RE S BRHE R )32 i3 4

(=) O SCHRECE B TR BUHTXT BEIRSS I RO, Bl F 7T RER 45 M X
BRI N, A SR GEHU X DI 4 Sk, i o AR R,
PRI EAE, o T BRI A OE T B A d A, kil ek sed
LERIX — R AR R A AR



PLEAB AR SRR TS, AW RSB —FEHNE.
BERREER4A, BiA: https://d. book118. com/18813310003
2007007



https://d.book118.com/188133100032007007
https://d.book118.com/188133100032007007

