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Fig. 1 Mechanism of new quality factors driving industrial transformation in resource-based cities
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Table I Measurement framework for industrial transformation GTFP of resource-based cities
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Table 2 Descriptive statistics of variables
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Fig. 2 Spatio-temporal evolution of industrial transformation level in resource-based cities in China
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Table 5 Baseline regression results
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Table 6 Robustness test results
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Table 7 Estimation results of the influence mechanisms
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Fig. 3 Schematic diagram of policy instrument moderating effect

A S A Z M55 TAEGE AR AR, ki T B R B R R B A, Bl
AR PS5 LM LA D3 2 IR S B0y B RO o T AR S o5 WP B L)y 3k
AR B G AE S HESh B AL AR | Sk (LRI A SE AR T G e FURR Y Bl 72
T B A AR BRSAS . TFRE I 5, AR AR K i Ak 17l 36 T 4 sh R e Ak
$e Tt (B TR B b TR A s S AR A, Al FTRERE A A R e T
W AEPT A LB AR, /Ml T RE A ik = B A SCRF l B8 G g5 o af DL i Tk AL
o A TS B gk, gE TR i B e 2 I S . EA R R, R RS
AU A BT 7K ¥ 38 1 570 Aol ) A AR I S % RUOR G i R E AR, (H A5
B ARSI EOR | SR BIHACE SRR G BOR M LU 4 0 IE, R AL EOR &
IR A RS 19 L T30 oMl 9 B AR Ak, RECR BRI T S R, e —E R
S v g ) o PH ST G BORE i AN A OO 2 R BRI XURS: S e A o (R
PEEF==A A X, R A R0k S QU R PRI T4 Sl R A

TEA8 0T I B R A0 e 7y R S A R R AR v, BB AR B AN BOR T
HEE X — . AR, SR ECRE . RO, fEshis Jeilkii
W R, B PR S T s a], SR BRI, 8 R Al R e A
ARGEHEA, BERRAKCF R d s, PHEEBORNE D “BOREE” SRR
W R AR 3L ==, AT DL 35 BRI 24 Al YA SRIBUSAS Al (e 488 1 A8 il
TR R 1] v PR B2k o AT o R A sl R R b, R SR A A U
TR — 7, Gl fEE Lk BRI R AT RS AR AR S L A S, Al TR
A5 A XSSP AN BB 5 5 —J5 T, 7RV PR B R AR T X, Al 3R
RS LTI REST 5 T MLas AT, S 20A sh AL 587 Al 3 K544
DR LM 0 T AL e A 2 3 2 T i vy s A 20 7 L Ay 8 2 B 07 re W s 1 P o R B8 <
IR T BORAUHT X AR A SO S TR R BEAE T, Bl S VR
LR R R AR A ST ORAS , BRI HOR ER A 5 sk
AL TR AL R RE T 38 T
3.5 MRERWNF R T BN F RS

RERFEHN R R UK G YRR T P e A S v, AR R R A (4
FEL 8 PR R T T R R A (2013—20204F) ) X R M B iR 43 . WA TKF i (IR
iy RS X B PR R T AT o LI (3R 8) o WRTEACER, B URUAR AR v 7™ Ml A TR i A [ %
BRYE . RIRH B TS IR E R B 3L & 7k, B0k 1 B 4.

HE, BRI F Gl R A R R R A, BEm R sl i



320 H % % B ¥ W 41%
#8 RRMEMITHER
Table 8 Heterogeneous estimation results
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Fig. 4 Operational mechanism for new quality factors facilitating industrial transformation in Chinese resource-based cities
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Mechanisms and pathways of industrial transformation in
resource-based cities driven by new quality factors
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Abstract: New quality productive forces (NQPF), which integrates new factors, models, and ef-
ficiency gains, emerges as a new paradigm for resolving the developmental challenges faced by
resource-based cities. This study employs a Super-SBM model incorporating undesirable out-
puts to measure the industrial transformation level of China's resource-based cities from 2008
to 2023, using green development efficiency as the core indicator. Utilizing a panel regression
model, it investigates the mechanisms through which new quality factors—such as technologi-
cal innovation, high-quality talent, and intelligent equipment—drive industrial transformation
in these cities. The research findings reveal that: (1) New quality factors drive industrial trans-
formation through dual pathways: revitalizing existing industries and fostering substitute indus-
tries, with the latter demonstrating a stronger effect. (2) Factor-driven empowerment exhibits
significant heterogeneity: coal-dependent cities prioritize talent-driven strategies, while low-in-
come cities rely more heavily on technological innovation. (3) Both pollution case penalties
and technical funding support can regulate the mechanism by which new quality factors indi-
rectly affect industrial transformation. Based on these findings, the study proposes three path-
ways for resource-based cities to leverage new quality factors: expanding the penetration scope
of highly versatile factors, dismantling barriers to highly specialized factors, and establishing
tailored factor empowerment strategies. This research provides a scientific foundation and poli-
cy references for tailoring new quality elements to local conditions to advance industrial trans-
formation.

Keywords: new quality factors; green development efficiency; industrial transformation; in-

fluence mechanisms; resource-based cities



