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Abstract

This study empirically examines the impact of new quality productivity on carbon emission inten-
sity and its underlying mechanisms using panel data from 30 provinces in China from 2012 to 2021,
while also exploring the moderating effects of environmental regulations. The findings reveal: (1)
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New quality productivity effectively reduces carbon emission intensity; (2) New quality productiv-
ity can further reduce carbon emissions through indirect pathways such as stimulating technologi-
cal innovation, optimising industrial structure, and enhancing the supply of data elements; (3) En-
vironmental regulations exert a positive moderating effect on the relationship between New Quality
Productivity and carbon emission intensity, amplifying carbon reduction outcomes; (4) The impact
of new quality productivity on carbon emission intensity exhibits regional heterogeneity, with more
pronounced effects in western regions and key environmental protection cities. Based on this, this
paper proposes recommendations such as accelerating the cultivation of new quality productivity,
strengthening indirect pathways, improving environmental regulations, and implementing re-
gional differentiated policies to promote green and low-carbon transformation and support carbon
neutrality goals. The study enriches empirical research on the relationship between new quality
productivity and carbon emissions, providing theoretical basis and practical references for carbon
reduction policy formulation.
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b NN G U A N S K 7 7 AT /ANt 1 = [ RS B P XV RS X | W= R 5 iy =R S AP VA
TR HEBOR BE VPN [2] [3]. FERRHEBREE e R 7T, FARAIHT . SRlCE . @5k = A 2
T HE TR 9 5 1) B L R R [4] [5] e S T3 AL 7 0 (R 5 3 S, FL FE S 0 2 5 B IR 5 o 2K & i 55 [6]
WM ERAEFRHIRTTENE B B GORVRE B 57 s R=ANGERE, MR AR P M B AR AR, SRR
SRR SRR DRI EE T 2011 AR A 2022 SFEHT R A 1K, RILH 2 PR ERKESS . FIRM
FARIE[TINEARGIHT . BARZ R P = KRB R R @R = VM e b A R, IR E B
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BEANZEIR TR TE 1B A SR BRHETSOR S M R AR, X O S 8 AN SICIE £ 228 0 o A7 o T i HETR
SREERI RS T B SCRF[10]. TR FEANTK N TV PRl bt Bt , BFTER s o Pk &5k 7t
PO BRATIIREM,  RBUHR A T Pl K T G BT AT 28 5 AR HE s [ 11] -

gr b, BUA W I R BRI B P SR 2 B R BN, X T BB A g SRR HE TR FE 2 (8] I A
SRR, X R R I SHERT AN B o BB P T ARFER A A = B3, DU PRl
NEAE, BRETSRIAS BRAEIA, WIS T A ReR MG . B, B T
RN — IR ), WA A B E L. BT, ASCASHERIRIE T ERR, BT
WAL I BRHETBR A A — R, AT RIS I NI BRI AR, o0 i ek R A A
Rt SO0 EE A P X 2 8 [ g HR TSP B B o A SC PR S R AR 0 B o 2B 7 T SN AR SR SR g b, S
R FUH T A7 o B HE OO P R M S 5 e, [RIRDREET 2R 7 7. SABER ] S iHEBOR I Gt —
SPHTHESE, RS PSSR 76 T 5T A7 D00 B OO B R i P R 8. MR DR T A, B
HE IR E SR SAENE, EADRAL 1857 S0 BRHEBCR I, 3 i VR A )
MIRETEL A, B D3RI TR RBOR . A SO 1 PR SR L8 T8 1587 o A 7 77 5 el i ok &
MISCHRE A, DY B IBOR T RAE S U R I W) R SRR B BT AR . X — e T AR S TR AR
T SRRATSOR R I SIERT T, OB E St 1 3 R R B HE R 25 %

2. TR SR
2.1. FiBRAE = X ERHO R R

FOR A AT T RE P B 1, 3858 2R 7 s A PR B R K R RFEERI A o
Higbz e TR IEIE, HEEREFERMFEIR, FEAESAE R A BRI ] KRR
BE— P FEARBRHFTBOR S, SELZR TF R S B Ry IR A o 7 o A 7 0 R s GO R A AR I DY 75 1«
R AR, BB SRR AL T R R A FI, ANE A R FORIRE S, T TR St
REVRAEAT, Ren/afl; 2 madE, A /rmfe b arsr S5aH, b ERmCE D T & ShkaE
VIR s =R, BB B IE AR T AR B IR AT AR AR BE T G REUR AR,
MR PR ST 75 G AR R s DU AL, BT AE P S BRI A M, MR TR &R . FRit,
ARSCHR AT R

H1: RREHTG A )1 REA BB HE GRS .

2.2. FBRE = N3 RRAR B9 B R 2RIE 57

WA I IR S 2 YR A4 oA PR BRHE R EE , 2207 fr R L 4% 0 K e IR 22 PR[10] o

(1) BHXBIFERE

FRH i A SRE A B AR T BRI ) B 2L 5 B R A ) AT BRI S o, BARR
HESHTREIREIA . W REFARRR S S OHRA . B ap . T IR AT AT BRI B 47
WREARAL, EATWNFERSHERT “FARTT” , FUEDIBRBEIRIR S8 sk, AR R s e . [F
I, ARFEREE A I REIR TR SR T, 40 [F) gl eV I 2 ) 7 — IRk HE RS “ 3™, R Bh AR i
MRIREIRAE T, PRI A BRI MR o AR RE FL BN B, e R T T RT A AR AN 9 g
iEXAE S KFHRESFTR U REIRT IS 0B, B> 1 AT LI BRHES, uax REdUR TR 1) I
A
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PSR U SR A B 5 A I B AR A B BR AT o T BT A7 DU AR SR B A% Gt 7 Ml 2t e T 5

DOI: 10.12677/sa.2025.149257 72 gt 5N A


https://doi.org/10.12677/sa.2025.149257

FI5E, KR

W . BRI BOE R AL TR FERE T AT R T AR, BB RERE R PR, S
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ANWTEETE, M=l G546 2 RN BRIRHEE N T 58K 3N 77 - 2021 -3 EET REIRVR 4277 Sk 367.7 Ji 4, ¥ 2012
EHGKGRE 150 £, XA RIS K B B S) 1A AU AR OR R N B

(3) BRERTMUEE

B BRI IR TE W7 5 A7 7 B AR KB X% 0 i B AR i A 0 (M S s A 28K,
A R B R AR BB A . B T B & [ REVR T BLAE B R ZL(EMS)fg
SIS AR A I RSO, REHER BT BETE 0 i, AT B SR A J1 508 . IXERBEROR MR T T Bk
GBI, PG T SR OERHE A, kgt i 2 i SN i o p -

2.3. I BRI R B T DR R HE R A2 P AT R

AL J R e R SR R o, AR DR 32 A% 5 OB (R 45/ I, Huang Heping [12] (I
FoARH, PEAHEE QBRI 7 RS A Y AT BORGRT, REMES SR R BED, XA AE
IR LI A RUSAS, BRI T HTE IS . ST RHABORPANER — 4 00, HOBT AR S A
TRHLEH, PREGIBCRAE 51 S RSCRE R R A I AR R A A . BT S, PR AE
AR AR RE . V5 R IE MR IR Se it BOR, SEILSR T RRE JE, I 2K IR BR HE T
DRI, A5 A O BRHETSU) EL R AR 3ER2  , PASTR (D9 IR AR, Be il i O B BT,
fleitt 7t RO A 7. Rk, SR i R

H3: PREERI AL 06 8 587 57 A2 7 R B HE TR0 P R

3. Wit
3.1 TEIZEW

(1) BMRERR: TRHIBGREZ(C ). B R3], FRASE[14] W7, 542 GDP B~ AE 1) CO,
HEER R, AR X, CO, R —HALBHIE; E Foni K NHAER; 6 &ori ke
PR R HECRHL

€O, =YEd, )

(2) BORRERER: WA JI(NQP). 27 WA SCHR[15]-[19],  [RIE 25 B8 i A6 7= 7 (i G (A RFALE
A MEHE A2 7 SR IR AR = ) = AN T TR BB A P IR bR R R . o, SRk
P2V ELFE BEIR T L) BRI B A B A AR bR . SRR RS E T 1, R R EAS BRT R A
FE TR I

(3) FATE: WHIHIEE RN TF(DE). BHLOIHAF(PA) FAEEIKF(IN). o, 4%
EEMIWEFL[20] [21], BHEAIHTKFE ARG ERRAES E; PR S =8 =iy
IE A& HEE R KRR AL S BT &

(4) RAHTE: FENHI I (ER). B EMS22]MBF T, KA T 0 T IE K Tlkisgsa
PR 56 AR A A B AR AR AR . TH R, BRI = (k5 Jia B e sk ot + T
AP n{E) x 1000.

(5) BHITE: ARFEEN. SMABUA = ZEH. G52, 2HEREFEEKKTFEG). NO%E
(PD)~ TR F(UR) Bl & (IC)E vl A&, o, SPrKKFH GDP K& fi&E; A
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T3 W BB BOR S 53 DA 7 e LB A s 0T TURE R P 4t 75 W B — AR A S o GDP LE E R
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Table 1. Evaluation index system for new quality productivity
= L HMRE N ERRE R

— AR bR AR =R 5 7 5
S BIHT = 7) IFL FE Tk Al =0 ) 42 37 (T3 76)
HARAE= 7 R&D AR & H_E Tk Al R&D A Fi4xi 248 (h)
REVRTH 2 5 REVRYH 2 B/ P9 A 7= RUE (%)
e/ AL TV FKE Tl B KRR P9 A 7= R (%)
gk ) TV R g6 R &= b [ PR 25 ) e 7 AR (%)
Tk K HEL TP K HE E N AE P A (%)
BNy iRt
Tk SO HEiik Tk SO2 HEH/ E P A2 7= KE (%)
CERENIZ 9SS {5k 45 B (127T)
N Hepral =7y HIR T N 4 HLIEI) B e N ity 1B (T AN
LS LR K FEU LR K P /b X T AR
P BT T HLF 1 4541 5 A0 HLF 4 2541 5 (T 7T)
3.2. BIWFKFESHEE ST
Table 2. Descriptive statistics of relevant variables
2. EXTEMREAR NS T
B3 e BURIIEIER e L el i R/ME IZIN|
C BicHE R 300 50671.188 112444.927 5518.908 1906328.327
NQP WA ) 300 0.153 0.121 0.027 0.734
ER PR 300 0.010 0.003 0.004 0.019
DE R 300 8.111 3.632 -1.243 15.891
PA BHLAIHT 300 70552.813 109730.107 502.000 872209.000
IN Pk g 300 1.374 0.737 0.611 5.244
EG LRI KK 300 107.408 2.550 94.600 113.600
UR I A K 300 60.231 11.814 36.300 89.600
PD NEE: ) 300 478.000 713.715 8.000 3951.000
IC Rl 300 40.679 31.396 1.420 133.398
FD SRR K 300 3.436 1.079 1.784 7.578
GS BURRHE R 300 0.022 0.015 0.005 0.068
Gl BURF T TRAR 300 0.286 0.123 0.119 0.846
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AR ICLA 2012~2021 AL XN, I EL AT [E 30 A8 4 PR THIARCEICHE BIF 7080051 A6 7 7176 e FIk T 2 ) 5%
W HaEkE T (PESEE) ChEES RS CRE TS0 5%) (P ERE ST %)
(PEBEHOVELSY CPEMMEFERSIHES) CPERSRSIHES) ChEBETSRIES) (ERE
BAMHBGE AR (RIT)) o K 2 TSR RNRIR ST .

33 HEEE

3.3.1. EAEREIRE
AR 3 2 (2) el VAR AR BF T S 2R O B TR R LR . Hrh, Controly, DA il AR &)
PR s e 0 IR X [ 5 RO AL I 8] [ 5 RN 5 & NBEHLIRZN T
C, = a, + o, NQP, + a,Control, +v; +7, + &, (2)

3.3.2. MHIRIRE
AT TR AL RE[23] P9 25 AT UG 06, T BERE T — VR AE N vh W] BEAEAE N AR s, HLAE R A
FARFAAFAEB R W L, PIEAEORIESS RAMEVEN RN, AT S AR Mt Ko ASCH 2
Q@RI T o3 A7 i B S LR o e, My R Ui 223 (KT (DE) « RHEAIETKT
(PA). FAMEEEF(IN) =S /AR B (R G
M, = G, + BINQP, + p,Control, +v, +n, + &, 3)

3.3.3. EHVA
NI FEER SR ] DR 2R 78 5 A 7 e B HE TR e v R A s, A (4R, o, NQP, x ER,
NAEELIR, AR T AR P A IR ) S [ R R HE O AL I RIS 9, 43 ARV AT K
C, =6, +6,NQP, +6,NQP, x ER, +6,ER, +6,Control, +v, +7, +&, (4)

4, SCIFSGER
4.1, FiRE P O3 R E R M SOESE R

4.1.1. EEERTH

2 3 RImI X Q)HAT A R AL R R . Fodr, B R IEd AR R AT T, R )
X BcHE ORI , H1(2) 5l N Al AR & . 4 5(1) 5 () fh TH 45 S nT A, B AR 11 REUITE 1%
K ERENIE, HRBUERADR R R, RUF A 7T R M B BOREE . A 1A 8z il
ANTRV I SARIAS (5] 48 03 () 0 S S, 84 B ) T s R e X[ 2 35S 40 AT, AT A0 () T, 3T SR A 72 A (Al
TR %CN-0.1237, JEid 1 %REMERL, B A R B AN AR A PR 12.4%, OHE
TASE R HL. FEIRR, AE—Fh et A 7= s, B A= i s VARG s G4y
KA, B EARGF RSk T RRIRAEM R, LA RIS . FERRAE R A=,
11 W 70 AR HE SO, B R AP AR S .

Table 3. Benchmark regression results

3. FERIJFLER

1) 2 (3)
InC InC InC
—0.1354™ —0.0834™" —0.1237""
NQP
(0.5058) (0.2667) (0.4344)
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0.0047" 0.0055
EG
(0.0028) (0.0120)
0.0274"* 0.0093
UR
(0.0084) (0.0117)
0.0019™ 0.0032™
PD
(0.0009) (0.0015)
0.0017 0.0014
IC
(0.0017) (0.0018)
~0.0955 -0.1018
FD
(0.0715) (0.0684)
~3.2578 1.1550
GS
(2.3623) (3.2127)
5 0.2708 0.5525
[
(0.6532) (0.5076)
10.6161" 7.7720™ 8.1126™"
_cons
(0.0720) (0.6620) (1.2615)
N ][] 72 o o =
A 8 4 b &
N 360 360 360
R? 0.0240 0.9747 0.9076

e LT T RIMRERTE 10%. 5% 1%FIKF REE SR tE.

4.1.2. RERIRI

N TUEBA SRR, A HR A T & B R A A O AR AR B G ok A g ok 8% 2 I 2 3 DA %
Hn 4 AL = Rl VAT T R A

(1) B AREENMBOARTE

© HHpl R B ie bR . ULIBHER(PC)E B Fads & 42 5 (B HE R o 45 5 0L R 2= 41(1).
@ BB RAR R, S OB KA RGTFP) B HH A /1, 4R W TFEIIQ). hERTTH,
PEIEVE 45 R, R NQP [flit REME 5% R EMAKT LR, HFSHrHFREERN, REREME
[ V1 485 S LA R fe

(2) BIBRHAMRELR MBI

W LR A AP HF . N AR BR D A AN I S B o g, M 6 MR N HTRA
HiA. WA, /4. T ER X, HreEgs /R Bin X)mRER, HEFREKFS5NOLEETE
Ja AN, X AT BE A AT A P R B ORI e AR 2 S ik, A AR R I (X TN
FEARBATEIE, 25580 NEH(3). HERTH, NQP Fiffith RENI AN, 1E 5% EMH/KF LEZE, W
R ATIIRROT o

() B R

B b S E I X TGV BT, A SR RE AR B AT A A B 1% 4R AR FE . BT A 45 S L T R )
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(4). HFE 40T, AHELIEAERIASE R, NQP MGt RECN-1.2376, A CHF R4S KIH R,

Table 4. Endogeneity and robustness tests

® 4. REMSREMRE

By B x S 3% e 1A W 1% )2 Ab 7
InPC InC InC InC
NQP (35 1% 1y -1.0883** —0.0937** ~1.2690** ~1.2376**
GTFP) (0.5244) (0.0410) (0.5205) (0.4855)
0.0030 0.0047 0.0011 0.0079
=e (0.0085) (0.0050) (0.0138) (0.0084)
0.0076 0.0236* 0.0108 0.0122
VR (0.0074) (0.0121) (0.0127) (0.0090)
0.0002 0.0005 0.0032** 0.0030**
°o (0.0008) (0.0009) (0.0015) (0.0011)
0.0028 (0.0008) 0.0014 0.0012
= (0.0027) (0.0021) (0.0020) (0.0018)
—0.0972** (0.2809) (0.0214) (0.0741)
o (0.0452) (0.1879) (0.0598) (0.0526)
1.4244 (3.9894) 1.9179 (0.1347)
©s (2.3149) (2.7591) (3.1875) (2.2930)
0.7024 1.3187 0.6028 0.5185
¢! (0.5807) (1.1906) (0.4905) (0.4857)
0.2699 9.1108*** 7.8756%** 7.7516%**
~eons (1.1515) (1.0740) (1.4783) (1.0752)
N 300.0000 360.0000 240.0000 297.0000
R2 0.9703 0.9645 0.8842 0.9769

VR x, xR R RIRRTE 10%. 5%. 1%KL R, $ES N .

4.2. FBRAE = xR HERUE R M A SEESS R
ASCHEIE P ARSI, BAE T A Sl I R T O R ALK B GTET AT AL AE R i

KV, BEMES B 2 B % 5 ANLHTE I A R .

4.2.1. HIRBRLKFE

FIO) RS T LAEE B AR Th A 2SR G THE R B3 mT B s A 7= il R0 3.216,
i3 595 AR, UL WTET R AR ST RENEHE B A ZEE ALK, TR 2 A KT i i e A B A
HIS AR REIRAE  HEBNRRR ™ ML 5% R 25 22 P AR IE HES Bgcmll . 380 1 ASSCIR B H2a.

4.2.2. BEBIFAKE

@)kt T UBHL B ACHE A AR Al T4 R . AR R, BB il T R EC 0.192,
I 195 MEAR S, ULWTET AR T RENEHE SR BT R TR BB (K48 Rl L 1R T R
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TR A3 R P AR REVR R N < P Ak B IR T BEANHE SR AR B AR B0 & SEBUBIRHE « B 0IE T AR SCESE H2b.
4.2.3. FEgERIEIKFE

FI@)IRE T ARHLEIH AR A AR B 45 5. R0, B A7 St 280N 0.986,
I 5% 5 Z PRI, V6B TR AR RS TR A PR S M ALK, T PR G A AR KT SR AL PR A R
B = B AV R = b A& SE BRI HE H br o IRAE T A U % H2¢.

Table 5. Mechanism test results
= 5. HHKRIEER

(1) (2 (3)
HiRER B PNk EE R
3.2160™ 0.1924™* 0.9862™
NQP
(1.5336) (0.0426) (0.4563)
-0.0023 -0.0001 -0.0135™
EG
(0.0180) (0.0005) (0.0060)
0.0081 ~0.0043" 0.0028
UR
(0.0232) (0.0020) (0.0050)
-0.0007 0.0002" ~0.0028™"
PD
(0.0032) (0.0001) (0.0006)
~0.0085™ ~0.0003" 0.0001
IC
(0.0038) (0.0001) (0.0010)
-0.3839" ~0.0066 0.1300™
FD
(0.1806) (0.0052) (0.0501)
16.4255™ 0.2237 0.2583
GS
(7.7455) (0.2616) (1.2097)
~0.6190 -0.0070 1.1302"
e]
(1.3860) (0.0286) (0.3341)
7.0545™ 0.1913 1.8949™
_cons
(3.0857) (0.1483) (0.7607)
N 300 300 300
R2 0.9812 0.9293 0.9755

e UL TN TN BIRERAE 10%. 5% 1% KT REE: RS RN tE.

4.3. FHHEM

ISR H3, X (A)BEAT RN, SR 6. G5 5REIR, PREIUE] 5800 A 1 B 28 B0 Bk
JBCHREE (RN Z B 5 0, RIS R A i 26 7 0 3K R4 T B T b, Ul B A B R e
S o A 7 SR BR P (R D B HE T B MEBOR BT A A R A P BRI, BT
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B, MWL), ORI AR, B BEARBRHESR . BRI AR R, BHE RO B
i BEPE S A @R R —J7 L, BREN LA BRHAFBO A 55 17 37 55 B R T R 28 Briih 7 Bt
{803 VN PSS BRI R s 55— T3, AT RERARHE . 7= B L B VAIE S U 15, R EOR
QUB AT T A . B H3 13 DURIE.

Table 6. Results of moderation effect tests

6. WY WER

)] 2)
InC InC
—1.2370" —0.4891"
NQP
(0.4344) (0.2686)
-0.1192™
ER,
(0.0543)
—0.0479"
NQP, x ER;
(0.0170)
8.1126™" 9.6695"
_cons
(1.2615) (0.8287)
a2 Yes Yes
FEA & 300 300
A% R? 0.9076 0.9913
DX 3] 7 25N Yes Yes
o ] ] 5 8 Yes Yes

e UL TN TN BIMRERAE 10%. 5% 1%FIKT REE RS RN tE.

44, KERFRESTSHRTE

ARSCHE 30 MERIZ IR i PE=RIX, M REARREAT RN, SRR 7. AL AT, FEAR
DX, BB A T R EON-0.319, (EANEZE, BRI AL J s AR Bt DR HETSCR FEE PR 7 17 £ FH A
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