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InU,
InD, 0.078#% 0.079%3 0.075%% 0.074%%5% 0.079%%
(4.71) (5.01) (4.80) (4.74) (5.15)
al 0.104%5% 0.107:%% 0.107:%% 0.100%*
(6.03) (6.22) (6.36) (5.76)
a2 0.032% 0.022 0.044
(1.82) (1.16) (2.44)
a3 -0.024 -0.021
(-1.64) (-1.52)
a4 ~0.043%
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PUNIE(ED 3,267 3,267 3,267 3,267 3,267
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AR AR (1) (2) (3) (4)
InU, InU, InU, InU,
InD, 0.078%#%** 0.0807%** 0.046%#* 0.344 %%
(4.96) (4.94) (2.94) (5.33)
al 0.097#%** 0.1007%** 0.084##* 0.1007%**
(6.34) (5.80) (5.06) (4.80)
a? 0.0437%* 0.041%* 0.023 0.021
(2.43) (2.22) (1.34) (1.08)
a3 -0.035* -0.022 -0.009 -0.015
(-1.85) (-1.53) (-1.17) (-1.53)
a4 -0.045%* —0.044#%* —0.054 %% —0.053##%*
(-2.30) (-3.60) (-6.03) (-5.65)
Constant =3.099##* =3.110%%** =3.150%%%* —2.422%%%
(-65.49) (-63.27) (~66.05) (-10.20)
Kleibergen—Paap rk 50.765
LM statistic [0.0000 |
Kleibergen—Paap 80.388
Wald rk F statistic {16.38}
Hansen J statistic 0.000
LI L 3267 3223 2970 3267
R-squared 0.968 0.966 0.970 0.715
id FE YES YES YES YES
year FE YES YES YES YES
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LS P A 2 a0 R i DD IR 2 6] PM2.5 5, TS/ IR £ 15 4%, S & Rl & e Bl 1 R
ARG, A TSI S U R . DAL, MO RIS AN U SGEIR 2 15 YK R R I & Bl I S
G S PR AUE I 3 1 AL
x4 HLEHIRRE
(1) (2) (3) (4) (5) (6) (7)

InU, M1 InU, M2 InU, M3 InU,
InD, 0.079%% -0.045% 0.072%% 0.066%# 0.063 % —2.246% 0.074%5%
(5.15) (-2.40) (4.93) (5.22) (4.30) (-5.15) (4.81)
M1 -0.162:%%
(-4.91)
M2 0.244 %55
(5.62)
M3 -0.002:% %
(-2.89)
al 0.100%3# -0.033 0.094 % 0.014 0.096% ~2.289:% s 0.0945%
(5.76) (-0.93) (6.09) (0.57) (5.04) (-3.21) (5.58)
a2 0.044% -0.32025% -0.008 0.132%% 0.012 -0.314 0.043
(2.44) (-10.11) (-0.39) (7.62) (0.64) (-0.52) (2.40)
a3 -0.021 0.100% -0.005 0.045%% -0.032% -0.094 -0.021
(-1.52) (2.01) (-0.61) (5.44) (-2.43) (-0.33) (-1.51)
a4 ~0.043% 0.007 ~0.042553 -0.010 ~0.0407% -0.750 ~0.045% %
(-3.94) (0.63) (-3.71) (-0.68) (-3.10) (-1.38) (-4.36)
Constant ~3.09 0.081 ~3.078sk 7.565%% —4.937#k% 34,954k ~3.005%
(-66.23) (1.44) (-68.22) (198.96) (-15.22) (26.51) (-52.78)
id FE YES YES YES YES YES YES YES
year FE YES YES YES YES YES YES YES
JURINIES 3267 3267 3267 3267 3267 3267 3267
R-squared 0.967 0.977 0.968 0.914 0.969 0.935 0.968
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AL 500 J7~1000 73 A 100 J3 ~500 J7 A5 10 T3 ~100 J3 A PUFR I AU, 35 T RS S Jo P B 435 2R fin ¢ 5 91
(D)~ IR o AREA S 38T, BT 3T N FFE 500 J7~1000 73 A5 100 73 ~500 T3 A A9 B HEfili 152
TR 2 BlA B BE R SEE . Hidt, A1 500 5 ~1000 7 AT, HAR SO S L ] e
W 1000 75 A LB AT 10 J5~100 3 A B3R T AR ARt 58/, JE vk AR 30 1 A 1 1T S 25 2 5 HL ekl 11 7
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(1)

(2)

(3)

(4)

(5)

(6)

(7)

InU,
InD, 0.074%5% 0.162%% 0.073%5# 0.063 0.069* 0.064%# -0.005
(3.41) (4.24) (2.94) (0.68) (1.79) (3.62) (-0.14)
al 0.031 0.094 % 0.159%5% 0.057 0.043 0.086%* 0.050
(1.31) (4.26) (5.92) (0.56) (1.35) (4.84) (0.90)
a2 0.042 0.011 0.056 0.155% 0.050 0.017 0.017
(1.41) (0.43) (1.60) (2.12) (1.06) (0.76) (0.30)
a3 0.004 -0.030 -0.023 0.070% -0.001 -0.036 -0.076%*
(0.19) (-1.26) (-1.24) (2.02) (-0.10) (~1.58) (-2.98)
a4 -0.08 1% 0.020% -0.027%* —0.201%5%  —0,059%k -0.007 0.019
(-4.82) (2.24) (-2.03) (-5.69) (-2.72) (~0.62) (0.58)
Constant ~2.548%% ~2.994 5% ~3.548%% —1.831%%k 2795wk 3 34Qukk 3 4O5Huk
(-41.95) (-25.86) (-43.95) (-9.59) (-24.91) (-60.60) (-34.92)
RURIIETED 1,111 1,133 1,023 154 825 2,145 143
R-squared 0.974 0.953 0.936 0.953 0.964 0.958 0.979
id FE YES YES YES YES YES YES YES
year FE YES YES YES YES YES YES YES
#6 DHMRHFFEMIZEFMMSMELRKT
Ag ik IRAR IR K FPR X PYHSIX 3K 500 J5~1000J7 A\ 100 J7~500 J7 A\
&= Ry 0.0823 0.0596 0.0513 0.0720 0.0535
b % BlE R R KT 0.0846 0.0370 0.0288 0.0650 0.0366
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WA Zoefb kR R H AR IR S TR AT AT, e, N =28 [-r2lk " 22 )2 1 2 28 ek 3 8h -
S8 FEZLE Y RBF R TE LT AL S IR AR £ B KR I AR

FELME S TP RN S8 2 mil & & R BT A DL R T 2 h T B el - R A, 2
T SR S AV IR 5. AR S G Regl ke HFR b S HESE , WAt 2 (0% MR 454
JEVEBOR SCHE bR , BE A I T 80 Sl it A 2 2 w5 e AL 23 (R UE PREE ARy I Y R R BR AR, SRS T 4K
FIRHBEEAE S T REs kR ) T R DL R RS & e Bbr Z B RE A . BRI & e ki
Jiti e 5 A2 1 2 AW R & J H AR SE 8L, 483K £ 15 Y47k IR & BE KT IR 2 i HE R B DL KR Z il
Ao BRUET DU AR FEAE AL (SDG3) MREE (SDG4) S M34T81 (SDG13) 514345 (SDG10) 25 Al #4548 &
Ji& Hbw . B mw fi A2 A 50 R it 15 it 3 o A (R A AL (SDG3) LR (SDG4) AU T3 (SDG13) %5
R R K R H AR B SE PR HESh IR 2 Al & o AT 58 & B BARhFVE R, ik 2 al & & IR I i ik 4%
W ST FRL K R AR 2 T i

25 LR 4R DU EE: (1) 20 X 3 n s 40 - St iR it A 15 o 45 i X N AR B 1 B4R 4, il 25 S Ak 2K
FIEA A VRS o AR X N B AR R BT SRS QT &, B B O A o R A
Wit , IR R F R AEIR S A& P I RTHT R , i — 2B 4203k £ Al & i v 1 5 i b D7 I s i S
Wt AR 1 (R, W B PR 2R £ B R S B R TR A B T U S Bl & & R A U612
I HFL AL A T 256, E— 25 L [ 50 At Rt X IR 2 Rl 45 2 8 1) A1 T D 5 R 0 b DX 5 o I e B
IR S AT AFI R 2, T R AR AR SR 15 B RE &2 5 BUBC 7 T I DG . DA R AR AT AT 2
WS A R (2) Ik E PR A VE SHesh T Fse & e . B Il iti/e (2 b £ fl & & i i rp, S
HEREALE(SDG3) LR ZE (SDG4) AT (SDG13) %5 LI 4 8 il 548 & B H bR (SDGs ) 8 e B A H.
e, AT L2 HARh e R Gt TR, AR TRESE & R H bn 2 (8 BEAE 76 1E 17 D [R50, Rl RE A
FERUBEVE o PRI, FEHE A SE Rt it % 53R 2 Al & & Rt B v, B R G BT B SE Rk Bt A E 22 9% 4t
o BRI D R S AU G R e 2 AT RS R R BARZ AR e 3R, DS R G AR AL 25 e
FEARFCEL IR R AR T IR 2 5 K- R, Se B eI 2 0 At 23 5 R 46 2 4 B 1 W] R R e B b, 4
Bl H AR D[R] i | 55 20 B i R AT RESL I S Al R R AR R

SE

(1] XUEZBE . b A 2 Bl 5 2 RHIR LT ] 324, 2018,73(04) : 637-650.

(2] BT, e, J5 G, 55 . 0 Vi Rl 0 B T L ] 2 TR A 5 DIl A e [0 ] BB 27412 , 2025, 80(02) : 272-287.

(3] XUEZBE, e AERE , 254 H . 423K £ WOCFBA N 5 A SO =R [ ] s B4 41, 2021, 76(12) : 2869-2884.

(4] FEIRIBT, X562 T 220U 1k & 56 R AL Be 7 [) ] B BERL AR JE , 2021, 40(08) : 1298-1309.

(5] BRIMAK, JEAERE . vh [ LT S X & Rl R R 2 e L) ). A AR BEUR 2741, 2019, 34(02) : 221-235.

(6] B, Ji T 5, SRMHEL 45 B A R G HNEAE AL S RL A L) ], A AR BRI 41, 2023, 38(09) : 2187-2200.

[7] WANG J L, LIU Y, WANG W L, et al. How does Digital Transformation Drive Green Total Factor Productivity? Evidence from
Chinese Listed Enterprises[]].]ournal of Cleaner Production,2023,406:136954.



10 UGS = 2 AW R/ S =) 2026 4

[8] ZHU Y H, XU Y Q, YIN S G. How does Digital Technology Innovation Drive Synergies Forreducing Pollution and Carbon
Emissions?[ J ].Sustainable Cities and Society,2024,116:105932.
[9]QINBT,YUY W,GE L M, et al. The Role of Digital Infrastructure Construction on Green City Transformation : Does Government
Governance Matters?[ ] |.Cities, 2024, 155:105462.
[10] LIAO K C, LIU J. Digital Infrastructure Empowerment and Urban Carbon Emissions : Evidence from China[]J]. Telecommunications
Policy,2024,48(06) : 102764.
[11]ZHOU F X, LI L, WEN H W. Regional Digital Infrastructure and Carbon Neutrality: A Technology—Structure—Efficiency
Perspectivel J ]. Energy Strategy Reviews,2024,56:101583.
[12] HEZ M,CHEN M L,GU D M. How Digital Village Construction Affects to the Effectiveness of Rural Governance? — Research
on the NCA and QCA Methods[ J]. Cities,2025,156:105514.
[13] KYRIAKOPOULOS P. Revisiting Research on Firm—Level Innovation in Rural Areas: A Systematic Literature Review and
Future Research Directions[ J]. Journal of Rural Studies,2024,111:103437.
[14] SCHAFER S, Henn S. Recruiting and Integrating International High—skilled Migrants—towards a Typology of Firms in Rural
Regions in Germany[J]. Journal of Rural Studies, 2023, 103:103094.
[15] CAO H, CHEN C, CHEN J L, et al. Differentiation of Urban—Rural Interface and its Driving Mechanism: A Case Study of
Nanjing,China[J]. Land Use Policy,2024,140:107090.
[16] CATTIVELLI V. Where is the City? Where is the Countryside? Assessing the Methods for the Classification of Urban, Rural, and
Intermediate Areas in Europe[]]. Journal of Rural Studies,2024,109:103288.
17 ] 5RO, 5K, LT, A5 AR S 36 O TT R IR 2 O¢ R AL A 12 () . B2k g, 2021, 40(05) - 883-896.
18] BUBEE AN, SROUAR, 25 IR 2 Rl RS0 - BILE FRE S A A AT B as AT AL 20 A [0 ). A SCHEE, 2023, 38(03) : 110, 68.
19] TR0, TR, ERRAR IR S Al G R LS T 74 £ AR M4 IR R [ ] ASCHE R, 2022,37(03) : 131-139.
20 FEARSR, A AR BT, ANl PR AL T BRI T R 2 RS S e O UL ] BB A R, 2024,
43(07):1337-1354.
(21 ] KRG, JeAERE . P IRk 2 Rl f R D P2 A S HLit st Jey [ ] M7 412, 2023, 78(08 ) - 1869-1887.
(22 ARME58, 5K I AR, 55 . & R 22 D) BE 14 2 18] DGI0E I 28 25 K R AiE S HEXTIR & il 2 i 19 52 i)
FIR VT4, 2023, 38(08) :2059-2075.
(23] 7, Y- WRIR e, 25 . o A ki 4 D 11 2 [ AL R BCHC 2 Rl 5 38 i [ ). 285 3, 2022, 42(08) : 103-111.
[24] XAk, W E , At s . SLBR AR £ 5 R BE IR S BT S HERRE [T ). M AT ST, 2023,42(06) : 1445-1464.
[25] ZHAN L Y,WANG S J,XIE S X, et al. Spatial Path to Achieve Urban—Rural Integration Development—Analytical Framework for
Coupling the Linkage and Coordination of Urban—Rural System Functions[]]. Habitat International ,2023,142:102953.
26 £, AR, TH% P DRI & SR 5 0K S Rl PRI AL Ko R R L) . IRk # i g ,2023,42(08 ) : 1468-1485.
27 ] JEIR AR BPOCER , AF L RTITREIR 2 Bl AR I BE VAT (BRAG DN R SRS N R () . MBS, 2023, 42(11) :2914-2939.
28 | FPEE, ASEE  RRMTT T H S IR S Rl A SR B I S R IR B RSB ) ] 28357 B, 2024,44(12) :62-T7 1.
29 TS HRWE TG L A5 R REBORAE T A3 T A 355 iR 55 (L DL IC R FE 0 Jog 5 e B2 () . b R "7 3E )8, 2023, 42(11)
2231-2241.
[30] B2 MOtk I8 & BTG & 25 e AL (1], i B4, 2023, 78(02) : 456-473.
[31] eI AUT AR B F 2T SIS Bl G A  BS AL 5 SRR [ ], 1 7 X BT 5 145 , 2024, 38(06) : 1-10.
[32] NDUBUISI G, OTIOMA C, TETTEH G K. Digital Infrastructure and Employment in Services: Evidence from Sub—Saharan
African Countries| ] ].Telecommunications Policy,2021,45:102153.
[33] LI X, YANG G, SHAO T H, et al. Does Digital Infrastructure Promote Individual Entrepreneurship? Evidence from a Quasi—
Natural Experiment on the “Broadband China” Strategy[J ]. Technological Forecasting and Social Change ,2024,206: 123555.
[34] SUN Y,MIAO Y L,XIE Z J, et al. Drivers and Barriers to Digital Transformation in Agriculture : An Evolutionary Game Analysis
based on the Experience of ChinalJ]. Agricultural Systems,2024,221:104136.
[35] Xt B AL HERR i 7 28 5 WA AC RO JL R ' A 2 SR LS SC LA [0 ] AR 2895, 2024, (04) :13-25.
[36] CORRADO I,ANGELO B,DANILO M, et al. Information and Communication Infrastructures and New Business Models in Rural
Areas: The Case of Molise Region in Italy[ﬂ.European Countryside,2019,11:2019-0027.
[37] XMEE , E MW B0 RER Bt 5 v B T i 2 TR A [ ). 2857 B, 2024, 44(04) : 55-63.
[38] ZHAO L,RAO X, LIN Q W. Study of the Impact of Digitization on the Carbon Emission Intensity of Agricultural Production in

[
[
[
[

VAT g8 R il ).

[
[
[
[



BAEM BT R IRGE TR G R A 09 % R BAR R AUE B R 11

Chinal J].Science of the Total Environment,2023,903: 166544,

[39] MA Z, ZHANG P D. Understanding how Digital Infrastructure Construction could Promote Sustainable Development (7.
Sustainable Cities and Society,2024,117:105977.

[40] 5%, TAIAl G50, 45 . By al it 2R i BACR S0 2 Rl G A e[ ] AL 5, 2024, (09) :67-77.

[41] AT, 3205 B, il 256 BCA HE B I & e & SR LRI BIFSE [ ] T R) 82, 2023, (12) : 16-28.

(42 ] Vo RiUE  JE T 5 , BRGE , A5 R Ti ll BOAS G IR A9 = A B0 20 5 00 288 3 728 AR 25 ) 9 e AT [0 ] N SCH B, 2024,
39(03):81-91,182.

(43 ] Eb /N, BREDE A, T aliif, 55 . B0 LA B0t 1505 7 D BE B —— 56T 7 M R R 52 8 0 858 i) S E A0 L ] B0 28 e 4
REVST,2024,41(11) : 112-131.

[44] NIU B,GE D Z,SUN J W, et al. Multi-scales Urban—Rural Integrated Development and Land-Use Transition: The Story of
Chinal J]. Habitat International , 2023, 132:102744.

[45] PAN W,WANG J,LI Y R, et al. Spatial Pattern of Urban—Rural Integration in China and the Impact of Geography[J]. Geography
and Sustainability,2023,4(04 ) : 404-413.

[46] EHate, sk, 220 BT 2 e R il oll ™= b 45 ¥4 T+ R s i AF 5

DL [ = R s # R 451 () 1. 3T [AD A, 2024, (01)

4-15.
[47] BBL, ZH AT AT 2 GG &R T 7——3L T [ 285 M g it i SSIEMF 52 [ ]. 854k SR e, 2023,
(03):27-39.

[48] NUNN N, QIAN N. US Food Aid and Civil Conflict[J]. The American Economic Review,2014,104:1630-1666.

[49] BEAT, XF12, 2 B 20 % 8 T 20 3k vl AE i A 78 ) s i) S A R SR L0 ] v LN T - B UR 5 3858, 2024, 34(06) : 56-64.

[50] ful 5L, BRR 4G, WA 5, 45 . 36 1 S [v) 3u 17 B0ARE 0 1 = s 01X PM2.5 Jot 1 ik J A Ak B s [R1 25 [T ). i BB} 2 2024,
44(08) : 1426-1436.

[S1] P, B0 4 FREAR v PHR I X 28 5% ki 5 s 1) DG o A B b e [ ). P BN 101 - B0 55 30 85, 2008, (03) : 54-57.

(527 J7 @tk v T 2 S 5 1 A T A R 4 S MRS A Jma [0 ). b BBIFSE, 2014, 33(04) : 674-6386.

Research on the Impact and Mechanisms of Digital Infrastructure

on Urban—Rural Integration
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Abstract: Digital economy is comprehensively reshaping the pattern of urban and rural development, and
digital infrastructure, as its key support, is of great significance in promoting urban—rural integration. As urban—
rural integration is an important element of sustainable development, exploring the role of digital infrastructure on
urban—rural integration provides new ideas for achieving sustainable urban—rural development. Therefore, based on
data from 297 Chinese cities from 2012 to 2022, a two—way fixed—effects model is applied to analyse the role of
digital infrastructure on urban—rural integration development. the role played by several SDGs, such as health and
well-being (SDG3) , quality education (SDG4) ,and climate action (SDG13) , in this process is also explored. The
results of the study show that digital infrastructure has a positive and significant impact on the process of urban—
rural integration; that the SDGs of health and well-being (SDG3) , quality education (SDG4) , and climate action
(SDG13) all contribute to the process of urban—rural integration; and that there are regional differences in the
contribution of digital infrastructure to urban—rural integration.

Keywords: Digital infrastructure; Urban—Rural integration; Sustainable development; Moderating role;

Spatial heterogeneity



