Resources Science

F478 124 2025412 H 2025,47(12) :2695-2706 Vol.47,No.12 Dec. ,2025

SIS TR, B/ B . N T B AR X I Sk T e 4 2 R ARy SR I s [J]. BEURFLE, 2025, 47(12): 2695-2706. [Shen
L, Chao X J. Impact of artificial intelligence technology on carbon total factor productivity in cities of Yellow River Basin[J]. Re-
sources Science, 2025, 47(12): 2695-2706.] DOI: 10.18402/resci.2025.12.11

ATEgEEAM EARBMHRERES
YA

A SR
(1. EAR KRR TR, 408 411201;2. B K FRFTE PR, L 710127,
3. A R g R T L AR AR kB 411201)

i EABMBERRA LR B AR R RSIR T % 2T F A Z R Hn, AA TR Z2F R THRER
FIRBIR T ERB A HE T O NFRIAL A AR BET AIFREART T RBIRTHALLEZ R
e AL, FFA) F 2006—2021 435 FTIA L K T8 AR T 4 W AR K IE AT a3 [ RIDA L& e R4 7%
TRBMTEAZHF AT RAARFNIERY , AERERIT— R BMERE A A ARSI EN AR, QA
IHMEE AR E Bl S TR e T LR R BERE R T TARRTHELALZ T LSS, QK
AR E R RAIRT , ARBUFRAR AL EZE S FREFTNER ADTARTSFREEERRTHORT,A
IHFMBEARANRALFTAZEFNRIMMRA LA RE ML IRIANTF AR ZTARBAT R EF A= FRET
FHEH AR ZAE, B A K B8 A Fe SRR T ) B AR AR 5 75 e B F AL EALEE R | e B 3 TR IR TARAE T #

RRE PRI

KRR ALHRBEA B LT AR 7 b MF AR R EACEE R TR

DOI: 10.18402/resci.2025.12.11

1 51§

202441 H 31 H , ik V- S i 7 vt v g B
IR R — R AR 2 B - S R SR R B
RIBNRA B LA AR SR ak a1, X
—EEISR I T HEsh &Pt & R sk e fb KRk
A2 S B O R R I OB, s AR AR R A
R B S, I A A A S
2% M, WE R T v ) A A O R o R 1Y)
TR DX I, S S P 2030 4R FiTR A 4 H bR YOG
HEHDAT o DRI, R RS 22 T a2 e R D sk v R )
Aoy 10, A B ol [ 4 A e 9 el vl el oslis B
o MK E TR AT R AR, R, H
T Y S T it I A R | DR AR M g

%% B #1: 2024-05-13; 11T H #7: 2024-08-24
E&M B BRSR 2234 55 H (25AIL010)

Pl A AR A RE S5 S B R S

N T e — R BRI A 8
FCAE AR A 25 U Bl L Sy B T 7 Sl ok i e
PRCHE | 138 0 TR 24 SRR 28 5 A (L B LB T T AL
o SR T R A IR AR Y, E N TR RE
BRE TR | o (0 PR PR S5 —HUBT A B 15 15 TR 5Lt
DX I8 B R 4 3l 9 O A 2 DR A R e e
B Ho, AT REEOR HAT SR i) 15 1 | P [A)
PRARFAE , 0T LA AE 55 28O T A o 00
TIER 15 GOR DL, F AT C B 20 O e 22 5 AR
R T B A A S R B R B R T Bl e
T2 o N T3 RE A X B {0 Yt Sl vy sk 4 22 3% A )™
FRI LML AT 7 AR R, a] RIS HEE T

YEE RN L, 5, TRCE N I FRI R 02 90 0 ) R BUE 4 B S e N 4 ) . E-mail: 2586823800@qg.com
BIAESE /N, 2 BV AR Tl k2, TR O o B e B S R i R R . E-mail: xdexj@nwu.edu.cn

https://www. cnki1. net

hittp://www.resci.cn



o ]

2696 ve W R ¥

B B A T A8 B T 0 3R Tl o €0 fRR i A R 2 AL B
WIRIEHBOR S %

BUA BT J2 2 RETRTH 2™ | L R JH™ 5258
18 F R 22 AU 5 54T B B ) Bl HE A ) A
e U HE O A 52 B AR s YA o A s Jms , ELAT
AW A ) AR PR ] ™ 20 A R e e HE A
AR e DR 3R 7 T, AR 28 BT A R00M) ™ e 52
3 3 i 5 R 22 P BT S [ A5 AL P4 DR 3R A iE
R0 B R 5 SRR R L N I R RE R T
b A R 2 R T R HE R ™A A B
e HIR TR R BB A R A 7 AR R e K R 5 T X
I SFE B = A ORISR R BT B ST
GEA BN AR 5K ) B HEOBCRHEK Y 3)
775 JH 5 SO HE— 2B 48 BT A FBIHT 4
SR AT LU 2 R TR RS s sS4
7 1 55 Ml A1 R D] -5 T Sk i HE O B
BEMEUBCR,

WA N T RES B —UE B R B L LN
T IR ST Sl 3R T e I HE P B B RE , /D ST 7 5%
TN TR RERARIE A 55 10 FH A 25 0 e 5719 BE L B
RS P A R (EE 738 DN - 852 N in=i3 - ()
UL SR T A ) BIF S R G R T . AR ML IX
AT ST 7R, TN T REBOR W A 7 1T, Liu 55093
EPANRINCE ) s & NIEI R & A R R ey iR
KB, N TR BEHOAR 3 BRI TR HEIR B o A
T REROR NI T I, © A WF 7R E 58 S FA T
b A A [] RUBE TR BJESE T N A BE N B AT B Dk
HEZROW M, 45 H BB 7l S5 H TR
AL P ] DT e AT AR TR RE I 1T 2 (IR e
TR S B AR, T BT BSR4 L N T BEAS K- $i
TR TP BIL 2 NS BB DAL O, O 1R A% 150
Li S50 1 BE Al B 2 B, Tk AL A R Bk AR 2
JLATAE XIS A7 57 T8O

) N 2 7 /N S U D N
i - DB A W BT AL GE A ™ 23X BT AL Sk
TRRHE RS2, SO ESE 5 S 58 T RO 220
X Y AL S A 2 PR A R e R A R R . R
N TR BEZ A MO HE ST 2% 6 4 R 1B 51 %, {3
PRI T RE B AR T AE B TR I Sk o 42 2 3R A

http://www.resci.ne, )
f] https: //[www. cnki1. net

47 5 128

FEARGETEEIETE AT Z BN BOR SO L BTN
TREBEBAR KRR , 63 75 30 T B HE SR BT
A AE T . @M TR BERAR MBI 1 BRI
IV | F I R S > R A SR ARRAE O A B
AT IAL SR T 0 4 A AR AT AR AL, LU
EA KT N TR RN B 42 23R 77 R
PRI T SR AL R AR A S — 9 DT HESE
3 it SRR

AN T REHA N AR 58— U B R &
JENEAEE T 7 ML B T A e BRI b 2R (B AL 5 Y
4 S [ LB ER R & S B N
AR, 77l 2 €8 A 2 TR0 DU L R TR 2803 e HE T 8k
ALy AR, e N TR REBORKRE T 3 [F)
1 B 3k T 28 B AR G e RS T 1) < R AR A
T AR ) TG S B 22 55 — A 2 7 BRI A SR AT L
HE AR TR AR A B A A BRI 7R
PRI EE AT HESL R, N TR REROR —J7 1l LA
H AV UR RS2 B ELER AT, DT 3 5 7
BT B B AR T BT AL SR T k4 B A A R
I3 —J7 i, N TR BEROAR AT DU 3T (4 5 J0R
A7 RS PR T D R AT RE M, DA T W BE B 7R
RO T B 4 R A 7 R o £ B TIA AR SR
TP BT A R g (LR R A HERE L R
235 1) o N TR R A X T O Sk i 4 R A
FEAR BRI o
3.1 PRl E AR B

7l B A TR R LU R R R 0 SR S
IR L5 AR R AR AT R G
Ay, T I L L AUR S S B B3 O U
A A OB EOR SRS T Bl g
Heo TN REBOAR AT L FR 58 P R AN (E B i
PN T7 TR S P A R . DFE RGP R 5
T, HATAR S TS A ) AR AR AN T e
ARV EE T AT AL A, 3d i A s —
e R T — A AR R I S ALK R —
B A5 BIFFFEEAA T "X — s A e, R e
AR LA A1 S A7 JEL R TR B 3 5202 e 5
PIMVE KL T 32 29 A 1 25 00 T8 1) T MR Y
A P8 L 2%, TR 22 1 22 18] 9 £ AN



RRE PRI

T AR N T BT B T A S Tl i 4 3K A 7 SR B R 2697

20254 12 H

PR P8 AR (R, BB BB S . Q7EHHE
B3 75 1, N T REHAR T B4 1 B s PRI AT LA
ey E2 N A BURC N E SRS AR I B i)
3 7 S, ki 5 B A BT AN RE N A B
BN, BT B ARIE S A A B R T 375 R 4
AR 7 M R DT SR AL G A 141K
B SR PR, R 7 ik B A 3B 3 Bl L A v AR A
FE R B R A P S B BRI

N T BE A JE s SR ) 72 Mk K07 A 5 1R
T AE U HE IR B 30k T 2 1 22 B A R P 5 I B T B
T el T B A R A AR (DI REIRAER B
— 7 T, RO AR R 477 b REJE T ORI O X
SR AE DAL | O SR IR 2R 7= Rl I S TH 94 3
PR IG5 B 1 3 I RE DR , B BE DL IE 15 7 35
A T IE ) 5 53— 7 10, G0 B A e R A 7l
A LA P DX B R HK IR0 52 AR T B 7 i 4 A i S
SRR AL T , (2 e bR AT M AR N e PR AR BR AR5
U 75 58 DT Wb o) R B s HE? . () DA A 3l 3 i 2
OARFF RN, —J7m, N TR REH AR AE i
i B AR B AR T B R SR IR AR R T I
RN el L R DL Ml B DX A ki it
Peih BT b A TR 5 95 — O i, N T e K&
PRI A | BRI R 5 B sl S =l AR
AIREF LSS G L W T WO SR A B R R
T3, P TTE 5 7 RSO £ T B4 7 SR T Al 4 AR
AFE R R, AR SR H DU B -

H1: N TR BEROARE i 7 b B A e B B T i
T S T Bl A B R A PR
3.2 PR L EE BRI

7 I gt 0 A T TR R 4 LA T R K T B A Ry A
O, 38 R SR AR A Bl ML A BRSO
Ty A G IRAT 2y FRBEAUE ARG P R 5 16
FeAs iy fE o TN T BE B A Y B [ P4 R AR A ER
S SRR Ik T LA B T B J5M) R A Ak A
T VAR WA i BE A 7 ke R . (DR
THEIEA AR A BT, N TR REEAR A by R 1k
FHAIE , —J7 T BE R A2 125 0 T T BB A A B4 A5
S ERN GBI E 5258 R HEs kg Gk
Bl T B — Al B8 IR B A D e 7l AR 2
W 245 1) 2R G PR F AL, R IR R B T ML 22 5 R LY

https://www. cnki1. net

G IR, S B AR  IUASE A 1) I 75 Dtk 5
R MES 2R OAC T T 55— D5 I, B
7l ) B [ T ek v T e A 4 o A
PR IZ AL BRI L = W Ik T G e R e
RE7 e, 37l 2k AL BT 2 . QMR AR
T MR , DI e HLA s . Tl
s AL AR AN T BB AR B PR Ok
FRAIE, 7T IAEREIRALSS A7 o B HEO S i A 5
PP RIHE A 00 Tl A = BREE 3fi sl BRAS Y] i Jm
(PRI AR ERAR T B W SC B Al B ) | ] B AR
BB H AR A G 7k 2k AR BT 1 R
JEAT BRI 5 5 RS Y | LA A 15 4 At 2
TS R A AR, DT A BT e 1 R L AR
S 45 W 5 e M) HE O A Bl A 7 o P Ak B 4
LEIT

N T BEHE A A R A 18 7 b 2 (8 AL 5 5l
i PV AA Ry 7 b A SRl B P ) A6 A R g
TS A AL A T 4 R A AR DML
AR AEBE KT, — T i, ol s (R RUAR BE T KUBE |
K BHRE A5 1 AE DRURHT RE DR7E A2 G987 Mk g 4
SR, ST RERAS A LA, A4 T2 it 4k
YT W 4 B AR A 7R R g — T i ol Ak (B A R R
S A PR BRI ) ol A A R S Sl AT
BJE AR AL TAF R YR | R R M A ST
SR RS I e (o A 7= 3R ARS8 1 2 1) e
SCARBR AT, DA T EA i T 0 SRk vy sk 4 2 3R A )™
o QI RYE R, 7l 2% (AL B R fE
BT I T AR U R AR SRR X BB AR X AR
I A s =l SR e R LR
Fih 152 it A5 A AR AR 7 A 3 e i ST PR s I TBAN 52
Oy EZSAMEEBL K B HE R A DA 52 Ak D Y
VIO BAS 8 Dl R B T AR TR A R A R
@M LB DI R AE BE R, 77 e (00 5 A 237 2l
B R A0 P BN Sl E P A
T AR A 7 M B, AR 42 Ml B i 5t JBE O 1
VAT SLSUN VAR Uk & NCE SR 81 B PR
1113 AR T B A S Tl 4 B AR R JiR I
ARSCHR LA B -

H2: N TR BERAE i 7 b 2% (AL e T HE T3
T R Tl 2 B B A R

hittp://www.resci.cn



2698 %O R

47 5 128

4 MRAE
4.1 1HEGE

R R 6 N T8 R AR X 8 YT it ek R i e 4
RA P RA R, BE TR AT

CTFP, = ay + a, Al + a, Xy + u; + 4, + &
P CTFP, 287 i 3k 7 1t Asf 300 8 YT 8 3k Tl ik 4
BRAT R AL RRAN TR BEAR KRBT X, #
TR ZR IS AR 5 oy 27N W B 5 o e AN A SCHR AT
KVE A% O R B 1 1) R 0, TR AR AR R Y R
By A e MOURER S 38T [ 22 8000 AT 163 181 2 %
I FIBEALE Sl
42 TEIRE

A SO R AR G TN R LR

R AR i . A R AR R R LA SR AN
RN B, FIHZ7 81 ) A RRIR SR A BRI
PRV 77 B e HE L B AR . AR SR % 8
A B ) SBIM AR TR 0 5 B YT 3t Bk i e 4
FA R (CTRP) IR HAE bl e it . A 151
A ZHhoc g R Crh 2 rp e 8] 55 B ¢ T 58 4%
YHE A 4 1 5310007 i 3L MU o ik W e v RN T A
(4 8 D) rh B B % 3228 H b, DA itk AR 351 sk PR T
P AR bR o — 5 T, 238 5 A B 57 GDP BEFE Al
CO, HE e 8 AR BE 1 5 53— D T, 4t a4k
w5 R LGSR R AE 1o Ut A AR AR L
R BASEPRE Bl A B Ak 2 [ B = 4%

A RE VR T AR B A R SRR R T U
Ji 1 GDP B A X SR Ak B 26 R AR IR ARy
P PR R CO,HEME FRAE . BLAM, A SCLL 2006 4F
SFEIT, 2R FH GDP $55I0R1 [ 72 9 7= 5 U ¢ 4 45 500
Bt GDP Jeb dg il Ak 23 181 52 B P B U AR A TP 0
T 32 K 22 A7 206 -80S 1 Ak 2 [
P A B AL R, P IH R 9.6%.

B R A . AR R AT
RERE AR QIR i (AD . B %8, MBS < N T8 g4
AR BEYIAHIE ) 14 A4 5 B TR 1 B2 | R sk 2
KRB — TR 5 Z A & S B AL
HMRBETE L R W SR 5, 74 B & R 2 R
Mo TEBEIERE I, DU T8 8 & & R B SR AE
N TR AR TR (AD ; I T B & 52
B SN TR SR MR AE N T8 e R
BRI (scale)?

el AR, AR AR R AT . O A%
£ (POP) , DL %5 km? B A FEUBCRAE ; @ A1 %A K-
(HUM) , LB S o7 W0 B0 S A L 3R AE ;B
FSERBE R BE (ININF) , LSO SIS 128 i AR Bk
fiF; @PE M 25 (1SU) |, PR == b 558 ==l
FRHZ L RAE ; &5 5 FF 3% (trade) , DA b ik
A8 i GDP (1 He 5 R A ; @ 3 85 ML K F (ER)
LB GDP (14 Tlb R /K HET . Tolk — AL B HE L
Tl A 22 HE S — e T A R 0 25 R R

x1 fRgt

Table 1 Results of benchmark regression
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Table 2 Descriptive statistics
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Table 3 Results of robustness test
Ik m%ﬁZ%mﬁéj%m& gl WRAY RECRRS S
Al 0.1384*** 0.1035*** 0.0343%** 0.0270* 0.0248%** 0.0235**
(6.81) (6.61) (5.14) (1.90) (5.71) (1.98)
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A3 1 72 R0 2 2 E E 2 2
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Table 4 Results of endogeneity test
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Table 5 Results of impact mechanism test
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Impact of artificial intelligence technology on carbon total
factor productivity in cities of Yellow River Basin

SHEN Lu"?® CHAO Xiaojing®
(1. School of Business, Hunan University of Science and Technology, Xiangtan 411201, China; 2. School of Economics and
Management, Northwest University, Xi’an 710127, China; 3. Hunan Provincial Research Institute of New Strategic Industries,
Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: [Objective] Exploring the impact of artificial intelligence technology on carbon total
factor productivity in cities of the Yellow River Basin is conducive to identifying the
transformation directions for promoting green and low-carbon development of cities in the Yellow
River Basin in the era of digital and intelligent economy. [Methods] This study systematically
elucidated the impact mechanism of artificial intelligence technology on carbon total factor
productivity in cities of the Yellow River Basin and conducted an empirical test using panel data
from 78 cities along the basin from 2006 to 2021. [Results] (1) Artificial intelligence technology
had a significant positive effect on improving carbon total factor productivity in cities of the Yellow
River Basin, and this finding remained robust after a series of robustness tests and endogeneity
tests. (2) Artificial intelligence technology mainly enhanced carbon total factor productivity in
cities of the Yellow River Basin through two channels: industrial digital transformation and
industrial green transformation. (3) The enhancing effect of artificial intelligence technology on
carbon total factor productivity was more pronounced in cities of urban agglomeration, non-
resource-based cities, and cities with high government attention to environmental protection,
substantial environmental protection investment, high levels of human capital, and high levels of
green consumption. [Conclusion] Artificial intelligence provides key technical support for
enhancing carbon total factor productivity in cities of the Yellow River Basin. Therefore, it is
necessary to increase investment in digital and intelligent transformation and environmental
protection, promote the digital and green transformation of traditional industries, and foster low-
carbon and sustainable development in cities along the Yellow River Basin.

Key words: artificial intelligence technology; carbon total factor productivity; industry; digital
transformation; green transformation; Yellow River Basin
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