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Analysis of Digital-real Economy Integration Driving Green and Low-carbon Transition

in Resource-Based Cities
CHEN Yang, LIU Wen-ge*

(School of International Economics and International Relations, Liaoning University, Shenyang 110031, China)

Abstract: As pivotal pillars of China’s national energy securily strategy, resource-based cities can leverage the data-sharing capabilities, real-time transmission features, and low
marginal cost advantages inherent in digital-real integration to forge new pathways for overcoming the “resource curse” and “iransition inertia” dilemmas. Based on panel data of
China’s resource-based cities from 2011 to 2022, this study constructs a multidimensional econometric framework incorporating two-way fixed effects models, mediation and
moderation effect models, and threshold regression analysis to systematically deconstruct the operational impacts and mechanistic drivers of digital -real integration in propelling green
and low-carbon urban transitions. The resulis showed that: (D) Digital-real integration demonstrated statistically significant positive effects on green low-carbon transition in resource-
based cities, with robustness confirmed through multiple empirical tests. @ Mechanism tests revealed that digital-real integration significantly facilitated green and low-carbon
transition in resource-hased cities through innovation-driven effects and environmental regulation effects, whereas industrial optimization effects demonstrated no significant driving
force. Concurrently, government intervention exhibited a negative moderating effect on this transition process driven by digital -real integration. (3) Heterogeneity tests revealed
significant differential effects across three dimensions: typology of resource-based cities, economic development levels, and digital technology innovation capacities. @ Threshold
effect tests confirmed that higher digital economy policy supply levels intensified the green and low -carbon transition effects of digital-real integration.
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Fig. 1 Theoretical framework
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Table 1~ Evaluation indicator system for green

and low-carbon transition
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Table2 Descriptive statistics

A 2 5 RS MR WE iEE BME O RKE
B A R AR Glet 1308 0.086 0.056 0.008 0.495
fiff A8 Drl 1308 0.261 0.071 0.099 0.478
Tech 1308 3.990 1.320 0.000 7.659
Ris 1308 0.981 0490 0.175 3.758
Isl 1308 2271 0.119 1.831 2711
B AS 5 Is; 1308 6.147 0.790 4.109 9.134
Is, 1308 6.275 0.870 3.902 9.327
Ceg 1308 2332 0.748 0.000 4.196
Ger 1308 7.531 0.588 0.000 8.916
IR Gov 1308 0.075 0.024 0.026 0.188
Open 1308 0.076 0.096 0.000 0.815
Hum 1308 4.432 0.830 0526 6.660
Ster 1308 0.012 0.012 0.001 0.207
Pl A
Ur 1308 0.545 0.139 0.182 1.077
Pop 1308 0.322 0.254 0.009 1.039
Fin 1308 0.666 0258 0.204 5.613
[ Il AR Dige 1308 2364 0872 0.000 4.394
®3 BEEEFZER"
Table 3 Benchmark regression results
50 Glet
(1) (2)
Drl 0.2377(0.055) 0.23177(0.055)
Open -0.007(0.021)
Hum 0.003(0.003)
Ster 0.046(0.053)
Ur 0.015(0.020)
Pop -0.000(0.000)
Fin -0.001(0.005)
_cons 0.0247(0.014) 0.025(0.033)
1308 1308
R? 0.878 0.879
City_FE YES YES
Year_FE YES YES
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Table 4 Endogenous test

L Drl(1) Glet(2) Drl(1) Glet(2)

o (1) ) 3) 4)

Drl 0.289°(0.162) 0.3277(0.079)
V_1 0.22277(0.048)

V_2 0.005"7(0.000)

Control YES YES YES YES

Kleibergen-Paap rk LM 4t it =
Kleibergen-Paap rk Wald F 4 i1
N

City_FE

Year_FE

15.511[0.000]
22.360{16.38}

55.630[0.000]
147.834{16.38}

924 924 1308 1308
YES YES YES YES
YES YES YES YES

1)Kleibergen-Paap rk LM ¢ i1 4 FH DL 56 T H AR 5 26 iR 2 L [ T Wi 80 it 89 P ; Kleibergen-Paap rk Wald F 4148 H IR 56 T H.
A IS, | I Stock-Yogo K B8 1E 109% /K F- I B i Y14

Table 5 Robustness test

b 4r e Ak 38 BBl e R 1) 48 5y — 4003 38 LI 1] 5 R0 A A 1)
(1) (2) (3) (4)

Drl 0.23177°(0.054) -13.03577(1.719) 0.176"7(0.039) 0.12477°(0.033)

_cons 0.025(0.032) 4.39577(1.105) -0.017(0.020) 0.024(0.029)

Control YES YES YES YES

N 1308 1308 1308 872

R? 0.878 0.943 0.904 0.951

City_FE YES YES YES YES

Year_FE YES YES YES YES

7 2L RE AL T G5 =R, DX IURCT v 7 ] A
P 3 PiC i I T BAR Gk 240 SR, O R Rkl R e
VL5383 A R R A I O ST B AR I AR B AR A Bl
B e s B T HAR R T O e, sl AR
(LR BE TR 8l 7 Ml 45 049 i Ak, T ol i 52 Ak 1% ¢ 7
b AR AR L it 2R T 2 R R K X B
2E , S by BEL T 8 0 2R 3T 7 M G A 5 A P O
P B i 3 ARAT B ALK IE . 51 (6) A3 (7) D9 BRE5E

HLHH RO 4528 . 45 R R RS Rl A 2 2 3 Al 2 BUR
B R PR 0 R R A A S 5 B R B L . 3 RO
il 18 2ot i R BT AE B AR RS AL A L R RE MR A -
WCAE AR AU AR R, O B IR T 2k 0
BB e BRI AT 0y S L (R, S i ek i
RS 5 TSR BRG] I N RIHR T - SR T 175
W 57 ) e 5 B % 2 0 P o T 9 050 2R I T AR e e 7Y
PERR . R, B 4 45 2 Kk

Fo6 MK

Table 6 Mechanism test

5 H A7 9K 2l %80 P AL BT A 1 255 7
Tech(1) Ris(2) Is1(3) Is5(4) Is(5) Ger(6) Ceg(7)

Drl 3.949"7(0.936) -3.329"7(0.887)  -0.166(0.124) 4.91277°(0.575) 8.00477(0.770) 1.702°(0.917) 2.47177(0.882)

_cons 2.043"7°(0.450) 1.672777(0.253) 2.2557°(0.060)  4.67977(0.271) 4.07777(0.265)  6.97877(0.388)  0.580(0.357)

Control YES YES YES YES YES YES YES

N 1308 1308 1308 1308 1308 1308 1308

R? 0.930 0.815 0.878 0.955 0.948 0.463 0.861

city_FE YES YES YES YES YES YES YES

year_FE YES YES YES YES YES YES YES

3.3 WU A IR RO A 5

&7 Ay R T P TS 500 B A e 4 R L 4R W
AN B R A S U T TR A A I i 2 R B
¢ U] Ml 7 BOR T T 530S Rl 45 BIK B0 B 5 AR AT A 4
I e e 78 3 R v S 0 A A v YT RN B B U

r [ %71 Y
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Table7 Moderating effect test

st Glet

(1) (2)
Drl 0.26877(0.069) 0.26377(0.067)
Gov 0.0837(0.046) 0.077°(0.046)
DrlxGov -0.5317"(0.181) -0.504"7(0.176)
_cons 0.026(0.020) 0.037(0.032)
Control NO YES
N 1308 1308
R? 0.879 0.880
city_FE YES YES
year_FE YES YES
4 HRMESH

4.1 Stk

8 M F MR E LS R P B (1) ~(4) AR
AL GE R I T T S Rl A B Bl 9 IR R K T At e IR Ak
FERVI ] A 25 5 L RB S & B, T A AR IR AR i AR S
B B 2 WIS I T RE 5 A 80 A 4 T IR
MR 7% S5 7 B 1) A, ¢ €0 AR ik e Y 0 3 5 R AU A
B R T RO RS R BRI BT
P A R B R T, 28 WD SIS ek T B O R L S B
A, 47532 i T 5 U5AR S 563 BIF AR 2 e S 2800, ]
595 FHOY TR RS EMR T E N R IR
BRI T S Bl G R B ) R I BTN W
WY O 2 A T Y o B R A 0 R AN Y X
LY, R T 5B A% Gt B AR AR LA BT S A Y e
RBhe .

FI(5)FF (6) J AR 2855 K AKF ™ B ml &
9K By 5 5 R Ik T S € AT B B Y A Il I 25 R L AR
AR 28 T K Jre oK - b X B0 il 5 1Y) 4 £, 7 R 3807

TN R AT RE Y SR R RE AR M SRR A ok
(R 300 R el £ ) . T) B, B 45 i 2R R A 3 0 A )
B WA S R HLH . AT S A R R R A b
X 72 B T 5 M ) 4 €0 AT B 2 TS0

G (7) F1F1 (8) kg AN ) B4 7 B2 AR A K- £ s
il 9K B 9% 5 A8 I T S €0 AR Al 7 AR Y (] 0 2 2R L A
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i 2 RO ki
4.2 IR RO K 5

9 TR 10 4 1T 2800 K 3 45 L . 45 R Bk T
BT 28 B BRI 45 K B U TR AR AE , 2 B 4 5
B %t 25 7K F (Depsl) #5 855 — T4l (Depsl>1.609)
Jei o BS A 0 i R RO $E T 63% 5 8 5 T T A
(Depsl>2.197) J5 , BITFHG R IL 117%, 2 W Bh A5 3
FUEE 8% T BRI 4 8 o i B 4T 8 BT AR
P HCGE I 7R B X (Depsl<1.609) 32 B B 1% 57 7l
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5 2

(1) g B s il 5 B A7 ) 28 A 4 3h RO & e
2o 400 AR A e 8D b 1y SR B 0N L B )R TG 52 3 7l
5 Wt S AL A R ATl BE 425 T 3 )2 et
“5G+TTlk FLI P [ A7 Jry , 4T 3 4B 4% B0 A B
VB 5 BORJZ T H A R T REREALIL AL | IX B
ik 38 ) B Ay T A R R R A G BRI ME AL
fiR PR TT 5 RGBS Rl B 2 B B RE

(2) TR 5 92 B0 BRI Bk Bl 8 0z 7=l 18 Ak
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Table8 Heterogeneity analysis

o Vi SR LRI U BOR BT

- A A(1) B (2) IR A(3) A #(4) = KF(5) Ik F-(6) 1 KF(7) 7K (8)

Drl 0.2687°(0.095) 0.203"7°(0.075)  0.043(0.080) 0.4617°(0.168) 0.127°(0.072) 0.296"7(0.091) 0.242"°(0.092) 0.1427°(0.066)

_cons 0.026(0.087) —-0.011(0.043) 0.079(0.049) -0.141(0.112) 0.084(0.051) -0.012(0.040) 0.018(0.042) -0.000(0.052)

Control YES YES YES YES YES YES YES YES

N 168 696 276 168 657 651 655 653

R’ 0.962 0.741 0.900 0.960 0.955 0.797 0.951 0.797

City_FE YES YES YES YES YES YES YES YES

Year_FE YES YES YES YES YES YES YES YES
REHR https://www.cnki.net
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Table9 Threshold effect test

10% 5% 1%

GRS 5 FfE  PIH G R R

B TAE 135.0277 0.000 43.051  49.094  62.056
Depsl WEIHE 18577 0.064 17.040 19.161 26.486
=HE[M 1179 0.876 35.432 40369 52.262

F10 [THEATNEFKE

Table10 Threshold estimates and confidence intervals

B fF 72 Ak B

r [ %71 Y

Depsl<1.609 0.062"(0.017)
1.609<Depsl<2.197 0.10177(0.018)
Depsl>2.197 0.13577(0.018)

_cons 0.10077(0.018)
N 1308
Control YES
City_FE YES
Year_FE YES
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