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Abstract

Against the dual strategic backdrop of the dual carbon goals and the ecological protection and high-
quality development of the Yellow River Basin, enhancing carbon emission efficiency in resource-
based cities is key to overcoming the dilemma of carbon emission reduction. This paper uses panel
data from 36 resource-based cities in the Yellow River Basin from 2010 to 2023 as a sample to con-
struct an evaluation index system for new quality productivity, employs the super-efficiency SBM
model to measure carbon emission efficiency, and empirically tests the impact and mechanism of
new quality productivity on carbon emission efficiency. The results show that new quality produc-
tivity significantly enhances the carbon emission efficiency of resource-based cities in the Yellow
River Basin, and this conclusion remains valid after robustness checks. Heterogeneity analysis re-
veals that the emission-reduction effect of new quality productivity is most pronounced in upstream
cities, followed by midstream cities, while downstream cities exhibit a negative effect, with only re-
generative cities showing significant improvement. Mechanism tests confirm that industrial struc-
ture upgrading and green technology innovation are important mediating paths. This study pro-
vides theoretical support and policy references for resource-based cities in the Yellow River Basin
to achieve green and low-carbon transformation relying on new quality productivity.
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Table 1. Meaning and measurement of carbon emission efficiency indicators
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Table 2. Evaluation index system for new quality productivity

= 2. FRE TN R E R

Y — R Fahr 7210 = AR XA 77 1]
B HEBN JiJt iE
R E o
S E AR A A iE
55 8% N A1) GDP 7t iE
SR PR R ) .
18 B HR P34 T % JG 1E
5B AR B E AHR A2 A iE
TR R
oS e B km 1E
FEhi 8 it
HERIX AT AR hm? iE
E Rl !
o Tl AR R = i i
15 e HE )
Tl g K HE T J3mg i
EEZIbIE APl DIE-INCS 531 % iE
BHEBN FHF N JiTt iE
HARAH g
BHE L RFAEL 7 iE
BEER o SEN AVE BTG T AL B A % iE
AL A HReL N T REA L A iE
Bt THEHL B A DO 574 B % iE

PEdlAR E . B AMT LS (OPEN), A LIUEL(POP), MEIFLHI(ER), BUMFT-TI(GOV), 15E16K
SEAINPWE NGRS, Horb, SN BOREEE (OPEN) I E B 1S40 5 3 X A 72 B A e A ke B, A 3

DOI: 10.12677/jlce.2026.152017 163 {RBR T


https://doi.org/10.12677/jlce.2026.152017

PR, Rt

FE(POP)FH A A B N B FOR i &, S HI(ER)H IR /- S o5 WG R ELEE R A 2, BURF T3
(GOV) I B o [ P 2B = B i b Bk T &, 15 B8 A /K- (INF) FH BB I 58 i 2 N O Bk fli &

R AR RIS THR(UIS), S RGTIENTNEE. H, Pl M T+ UIS)HZE =
PN IEIE 55 = 2 T s, S eaBR(GT)H St & RIS E K i & .
3.2. fiRAE

AT SR A R I SR B A 7= g Fa A, BT R R R

1. B br b b 22

IERERAR:

xl.j—min(x.)

_ J
Z, = max(xj)_min(x/)m.oom (1)

U CIE LA

7, - ()= 1+0.0001 @)
ij . .
max(xj ) —mln(xj )

Hrp, z NG AR AL B S AR E s x, i FEAS j 4R BRI B AR {8 max(xj)%j VLN ONIR
min(xj)?'ﬂ J TEbRI A/ IME
2. HEERLE

Z..
B = ®)
2.z,
Hor, PN FEAR jARIRIVELEE; n FEARKE.
3. IHEAE B
1 n
¢ ——Mg%ln(%) (4)
Forb, e, AHRARE A
4. HEEBRIIRIE
d;=l-e, )
Her, d, AEERITURE.
5. UFEARPRALE
d.
W= (6)
dj
Hor, w0 jARRRIORUE;  m RIS IEE
6. TR AE 1R
0, =27, ™

Hot, Q FRE i AR IE R A1

DOI: 10.12677/jlce.2026.152017 164 {RBR T


https://doi.org/10.12677/jlce.2026.152017

FARSE, R

33. ERGE

AW S RBEE3]HIWETE, AR AR 8™ R AR SBM A5 2R I P62 AR IRt 358 5% 0 20 3 T e
HesReR, BAREn T

£ =min —— ®)

1 Mgy Ny g
1+ i+ "
N +N, [»;yitnl Zlb‘t

Z : =12 o

S.t. t=1 i

K p ARCEME; M. Ny N, APRHRSEBRo N W H S54RI RSN G mEx N
BNy Fb G RE R SAE s sy sy sy 000 x oy FLb XERIIRASBAS B i A AR
WAEEAY, X, v, A0 B, P AIRFE 4 i MU BN ™ AN ™
JRBSIE BT IO A 7 55 BT AL O YR AR T R HE OGRS DUBT R AR T RO R R AR
B VAT I8 3 T R T I T B HE OO N R A AT SE A, O B G0 [ 5 SRR A
CEE, = a, +a,NOP, + a,Controls, + y, + 4, + &, (10)
A P RN, RORFEAN, CEE RRBRHEER, NOP KIR#Hi A= 71, Controls o — F 5135l
B, RN MEREE L, A, KRB RIFEE L, 6, RPN T, o LxEIHRE.
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Table 3. Descriptive statistical result of variables

3. LENREMRITER

B FEA%L HfE PRtz /ME BKE
CEE 504 0.457 0.182 0.128 1.073
NQP 504 0.168 0.103 0.043 0.678
ER 504 0.036 0.018 0 0.148
OPEN 504 0.064 0.122 0.001 1.222
GOV 504 0.211 0.089 0.070 0.541
POP 504 5.510 0.677 3.766 6.731
INF 504 6.218 0.882 3.738 8.143
UIs 504 0.913 0.487 0.152 3.525
GT 504 168.939 213.889 2 1444
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Table 4. Benchmark regression results

4. FERIFLER

o (D )
AR
CEE CEE
0.255™ 0.230™
NQP
(2.367) (2.003)
0.336™* 0.532
T A
(19.709) (0.705)
325 i) A% & &
P ) 3] yis &
AMAR[E 2 yis &
FEA 504 504
R2 0.374 0.425

TR e ek R ARIROR 1%, 5%, 10%HIEEMEKT, RSN tE, TERE.

4.2. REMRIE

DNBGAIESEAE A 25 R TS, ASCR YR R AC I AR R R SR A S P A A A . B
O R AR I 57 VAR R G0 GMM Al T DR T VA AT ARE MRS 30 (R 5)o FUARSRE, X HT A 7= Rk
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PAREGRIEE, BRI EERBERTTE 0380, 7 5%KTF L8, RUALPAFARKME—
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K BB, R ORI A I NE R R TR E: R RS GMM R RN AT S,
HRAEF A RECN 0.192, BAH T FBEETE 5% KT8, His — s aiciR 2808 5N
1E, RUATRHEBOSRAEAE IR AR A, AR AR (2) P {84 0.133. Hansen test P {54 0.729, i T 245 GMM
A 2k, T HARRE AR
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Table 5. Robustness test results

F 5. REMHREER

5H (6] (@) 3 “
Al \E
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0.269™ 0.380™ 0.055™*" 0.192"
NQP
(2.166) (2.378) (2.888) (2.330)
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L.CEE
(15.260)
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FEAE 504 396 504 468
R? 0.425 0.354 0.431
AR (1) P H 0.059
AR (2)P 18 0.133
Hansen test P 1 0.729
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Table 6. Heterogeneity analysis results of regional
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Table 7. Heterogeneity analysis results of life cycle
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/l \E:
AR EIERIETT CEE RV IE AT CEE SRRV EALTT CEE  Fi4E RV AT CEE
0.761 -0.101 -0.096 0.536"
NQP
(1.285) (-0.872) (-0.427) (1.993)
5 4.887" 5,115 —0.497 -2.932
i H I
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s 1) 25 P 2 P 7
P 1) [ 52 & & = =
N & & 2 e
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