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Abstract

Based on panel data from 159 counties in the Sichuan-Chongqing region from 2013 to 2023, this
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study employs a two-way fixed-effects Spatial Dubin Model (SDM) to empirically analyze the spatial
effects of urban-rural factor flows, specifically for population, land, and capital on county-level eco-
nomic development, aiming to reveal their underlying mechanisms and optimize inter-regional fac-
tor allocation. The results indicate that county-level economic development exhibits significant spa-
tial dependence, characterized by “high-high” and “low-low” agglomeration patterns. Both popula-
tion and capital factors effectively promote local economic growth; however, their spatial spillover
effects differ markedly. Population movement demonstrates strong positive spillovers, whereas
capital investment generates a “beggar-thy-neighbor” competitive effect. The direct impact of land
factor is negative, suggesting that extensive land expansion inhibits local economic growth. Further-
more, interactions among factors reveal deeper mechanisms: the combination of population and
capital produces a powerful synergistic effect, generating significant positive spillovers to neigh-
boring areas when both factors flow simultaneously. The research conclusion emphasizes that
through the synergistic efforts of market mechanisms and government governance, factors can be
upgraded from “dispersed and inefficient” to “integrated and efficiently allocated”, ultimately
strengthening the intrinsic drive for high-quality regional development.
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A CEHE FESRIET 2013 4~2023 & (TUNAGIHERY (FERMSTESEY LETY)IE . BERT
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Ty et 2 g B R A S W AE AN D 2B, R A BRI AR IR [ 58 B 4R B eI 2 Bt
AN LRI, T AT AT US4 A P2 U R

S HAh 22 H ORI FU R, 45 AT DX ) B SR U Fi b R s A P A, AR S ™ b 2544
BURFT-FREE % 190 3 P LA T S AR Bt A2 B[ 18] BURFSCHH AT REfe b2 R K (A 3k i b4 51
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Table 1. Descriptive statistics of variables

= 1. TEmMARMRT

AR g iRe) 5E X HfH PRUEE  WLIE
BUFRIE eco GDP 5 £ N 2t xt 4 10.659 0.496 1749
UNEE:S /i) pop (FAEANE — FEEND)/ FHEANA 0.093 0.234 1749
TR S) land b bt T A/ A B St T AR 24.03 8.89 1749
PAE RN acc Aol B R RS E A AR 4.614 2.765 1749
Pk g ind FIEE S GDP 2t 0.438 0.123 1749
BURT PR gov BURN A LTSS 5 GDP 2t 0.211 0.137 1749
I D) 2 5 road FEARE R B S K i AR 2 B 1.013 2.29 1749
TR B market oM R E LS GDP 2 0.678 0.376 1749

3. SLIEE RO
3.1. FEHEXHRE

AT FE R B B A L B R i B R e R R LA R N L AN B A BEZCIRL B (K 52 2 4R 44191,
SERNAE 2. BREABERR M E I HAE D EEE IR A R AL, RS ER IS 22 e &R 1
W REARL, RUMAERZE AR WS RE, B KRN 2 ia 5 2 )
RS, (ERA R YIE, UL 1 B3 B e 52 2R AR X 0 1 ) 22 [R50 . 5 LRI
N BEACRI -3 B R B I 52 2 AR A R BBl T S, Bt 347 ok 1 et X 1y B = K EE A
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Table 2. Global Moran index
=2 2REZEH

econ pop land acc

A Moran’s | P{E Moran’s | P{E Moran’s | P1E Moran’s | P{E

2013 0.173 0.000 0.246 0.000 0.040 0.000 0.074 0.000
2014 0.167 0.000 0.208 0.000 0.040 0.000 0.066 0.000
2015 0.167 0.000 0.200 0.000 0.037 0.000 0.047 0.000
2016 0.163 0.000 0.179 0.000 0.036 0.000 0.070 0.000
2017 0.154 0.000 0.134 0.000 0.034 0.000 0.066 0.000
2018 0.156 0.000 0.177 0.000 0.033 0.000 0.059 0.000
2019 0.148 0.000 0.112 0.000 0.090 0.000 0.050 0.000
2020 0.136 0.000 0.128 0.000 0.090 0.000 0.018 0.0647
2021 0.131 0.000 0.088 0.000 0.089 0.000 0.021 0.0358
2022 0.129 0.000 0.138 0.000 0.091 0.000 0.026 0.0149
2023 0.1249 0.000 0.138 0.000 0.091 0.000 0.022 0.148

4 JR) B 2 FR BT R DX IR PR 23 [RIAH S, T JRD 38 5 22 48 B50nT DAL %2 24 3h [X fr) 4
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Figure 1. Local Moran index in 2023
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3.2.1. BEENERE

B4, AWFFTHEAT OLS Al LM AuS DUE ZF [AAL AR (SDM) 25 18] 3 A AL (SAR) 2% [A] 1% 2245
AU(SEM) e $iE T AR R 1T AR . Kk, SR Hausman 36 785 R840 F I [A] [5] 5€ RO . 7% [H]
] 7 28 3 A XL ] [ 5 RIS AY o B i, A8 LR RSBGPS AR 1 3 A (201

%3 Fin, LM R ge g BRI 0 55 AR B3R BN B A7 A8 2 [A] 1 22 RS AN 25 )i s 280 8E, 2R
PR RN AL SDM R EAR%EFE . Hausman #8656 45 W R S BOALA @I 1950 3% MG SR, Fa.48 /8 H pE
MUARSE P AR B, 3% A ] s R A 2R AR e . 454 LR RSG5 SR, ASHIF 7t 3d FH B 1) R 2 [A] X[ 52 3%
MR, ffE, LR fuiess R 1% R EEmi, KU SDM BAUA LB SAR il SEM 54,
W, AR SR FH BT IR0 2 )R 7 f) SDM. AR BSR4 T SIZIE 43

Table 3. Model validation
3. HEANIY

HAE L IRES it PfH
LM-Spatial error 5756.91 0.000
Robust LM-Spatial error 842.147 0.000
LM-Spatial lag 4955.50 0.000
pop Robust LM-Spatial lag 40.735 0.000
Hausman 19.05 0.000
LR-lag 75.270 0.000
LR-error 85.120 0.000
LM-Spatial error 5381.267 0.000
Robust LM-Spatial error 197.795 0.000
LM-Spatial lag 5380.019 0.000
land Robust LM-Spatial lag 196.547 0.000
Hausman 48.780 0.000
LR-lag 70.330 0.000
LR-error 44.270 0.000
LM-Spatial error 1280.912 0.000
Robust LM-Spatial error 1127.872 0.000
LM-Spatial lag 164.457 0.000
acc Robust LM-Spatial lag 11.418 0.000
Hausman 42.580 0.000
LR-lag 62.200 0.000
LR-error 49.470 0.000
3.2.2. ERER

% A4 BN ~G)MBN(4)~(6) 73 ) A T T S PR B A R A2 5 1 B P (0 el ) 5 2R . RS SR,
(A [ B R E p BIFE 1%/K°F LIR30 IE, ISR A e sk 7)1t (X B it K A7 AE B4 10 IE ) 2
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MR, B B A0 A 2 32 B A B 28 5% A J /KT ) IE [ 5 )

MEZR R AL G RIS G, AN 1 Z RSN (pop) M B A ELR SN (aco) ) R EHY B
FONIE. XRY], AMEN CHFRAR AL BTSN N, Ge08 B2 et A 2 5 K. TR
T sh(land)¥1 ZE09-0.001 HB3%, WA &R 5K Z00m /B8R, @B Abppuky 7k
(BRIl i A0 3 24 T B 2050 R AT P26 T MBI E A, X mr e S 1A by sk A S T 20

MIR 2 B 142 ()i Y AONOR T, S5 RE7R 790 2 R Eh H AR s BEAR DA X g 52 . 9%
KRN ERRB 2 ETEF RN . AERELEFEE T, w x ace BIRBUEFENT1(-0.069), FRFEAMX
RIBEARBINIGIN, 20 R AT 3 XA 22 50 A J ™ AR A S 8ot s DX R R SR AR 5] A7 72 W] S Y
SRR RGBT, wx pop B RBEZE NH(-0.046), BWREAXKINLRN, A5
AR A X Y 22 5 R Jee = A AR TSR, R AR 2 B A5 R AR HO B DX 2 T8, N R 4 <5 AR AE SE 5 o
w X land [ RBAEPIFFERE T AR E, Bl — DX R LA S AR, 0] I8 B 5 AR D [X
LB R B P AEARE I AT LI ) 25 R EE S

ORI TEAE R RIS, AN SR 28 T st B o 5 A B B B AR R A B0 45 R PR A Ik - AR 45 SR
B D~6)Frr, HIREREFHERERIM TR 8, RIS R A AR,

Table 4. Regression results

4. EALER
)] ) (3) C)) (%) (6)
S P B R R 2 B S
eco eco eco eco eco eco
0.205™* 0.209"
0,
pop (0.028) (0.029)
-0.001"* -0.001"
land
(0.000) (0.005)
0.020™ 0.020"
acc
(0.002) (0.003)
-0.006" —0.046"™
w X pop
(0.170) (0.030)
-0.000 0.0001
w X land
(0.003) (0.001)
-0.069™ -0.005™
w X acc
(0.021) (0.003)
0.745"* 0.750"** 0.765*** 0.724*** 0.714"* 0.737°**
rho
(0.062) (0.061) (0.059) 0.019) (0.020) (0.019)
N 1749 1749 1749 1749 1749 1749
R2 0.359 0.486 0.458 0.142 0.210 0.409

W FESHACE, VTN TR 10% 5% 1% EEKFE. THE.

3.2.3. B[EIM S R
SN SEAF-56] SDM (1 [R1 A 45 5L, ZAF 95 5% B Lesage F1 Pace $2 H IR G232 06 223 8] 28R HEAT 40 211,
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WiZE 5 Fin, pop WIEBERURL, A4 RN R A5 5128 0.2104 0.605 A1 0.816, 3@ 1% MhAs
B, AN R EUT K T B4R RS, TR T X 3B ) & R (9 IE it o AEAS v N VBl ) 2 4k
LUER SRR, 25 AN (B A8 BN, W2 RO O o WA XIS 2%k G, L E R AR F)
EARZ T NAEG T PR . BARBERA I EBRN W N IE, (HRAER R i, B4
by P E AR R 2250 R A BOG R X 1) 22 5% R Je = AR s ZU A E L, 7R T M IX (R A B AR T 4 o 25
A EES RN, BRI ANAE X2 AR R SRR, X3 5% G SR IR AR 1] REHC
T T A AR DTk -

Table 5. Spatial effect
5. TEHE

(1) 2) (3)
BN STk A R
0.210™" 0.605™ 0.816™
pop
(0.030) (0.756) (0.765)
-0.002"*" —-0.005" -0.007
land
(0.004) (0.012) (0.155)
0.018™ -0.250™ -0.232™
acc
(0.003) (0.115) (0.116)
N 1749 1749 1749
R? 0.150 0.217 0.192

3.3. A0 B RFEAER RN HE N

N RS N R B A 2 TR A A AR RN I 2 Bl (R RO, A SCAE AR TR v 23 ) 51N S8 HL I
popxland  popxacc land xacc . W7 6 iz, AFRERAENLZHANAENRER, FrEERA
BT R E P EIIG R T ) B I H T e A O

o, FEAMERSNZN, “THEEAR” W and x ace £ 1%H7KF LR NIE. K=k
F, FEARMIX AL, @B 5K S SRR I IR AL I R LR, SERMESE AR PR, (H
FEX LR IS . TR PR e b B AR A SR AT BEAE AT B AR, G SRR BN AN
AP Kaie AL, et R,

FLUR, A B R S R IR LA 2 (i R O, b, B3 g 2 A R o A O ) 2 5 [ o) o i b IX
Bz N OS5 B ARM BRI FEION . 5 AR f ) 2 RN . 22 B wx pop xace N ZRECN 0.164,
TE 1% K b e R 2 o ZR ] AR XA I R AR N RN BRGNS, 2] Ji 12 34 X A 48 35 K Je = A
ERRIE R H . X7 7 “NBEGRAE” 8 “BABZBAA” KERE s, BT RN 2R is)
AR R B XIS 4, T R e DX SR 2l 1 1Y G R R, S D P ) R I R B R A . AC HL I
wx land x acc W) RECH-0.003, [FIFETE 1%HKF ERZFNG . XK, RX L5 HEARERNLE,
0f A T DX 77 A A 2 AR RO o SRAR AT RE SR 7 — B X e e R . — N XGE IR B AR AT
Wie 2 A RIS i RIS 5 P RE 2 MR 32 s DXWBE A B I A | G AL 2%, TR I 3T “ et - B
PN RN 55 G BIHR 35 L3000 52 5 AR T e 8 2 S b DX AR N A R B 4, o) ) it IX P 8 5 1 0
73, NTIAE X A 2RI B ) A
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Table 6. Cooperative effect
3 6. WMHEINEL

ey (2) 3)
eco eco eco
0.032"
pop % land
(0.001)
—-0.006
pop x acc
(0.008)
0.001"*"
land % acc
(0.050)
0.010
w X pop x land
(0.009)
0.164™"
w X pop * acc
(0.036)
—0.003"*"
w X land X acc
(0.001)
0.750™"" 0.708™" 0.775™*
rho
0.061 0.069 0.057
N 1749 1749 1749
R? 0.069 0.263 0.102
3.4. AEMEREL IR
Table 7. Estimation results based on instrumental variable method (IV-SDM)
#7. EFTETEXRIV-SDM)EEITHER
1 Q)
eco eco
0.179* 0.205™"
pop
(0.074) (0.028)
0.018" 0.020™"
acc
(0.008) (0.002)
-0.016" —0.006"
w X pop
(0.194) (0.170)
0.006™ —0.069™""
w X acc
(0.011) (0.021)
0.868"" 0.745™"
rho
(0.038) (0.062)
N 1749 1749
R2 0.253 0.359
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ST BRI [ 1 [ 58 RN R BEAE — e AR e A ZE RIS, A S — 2D R A A A A TR AR
455 T AARRIL(IV-SDM), X WAEVESEATRSG, LB OR Al TH S5 30— Bk S TSt . ARSI 3 P
NBEARERFENN THRAR, BN ER, CEREMBELF, B ARG, HHERAA
Prse A GBS B 5 BT A S RO B S Dy N RS B TR AC S BRI i
PESN A AR, IR AR SRS N LR, EA S BEEIER T 525 ik 7 s, 510 R
TRARERA RSP QIS R L8 2P 303% T AL AR T 5

4. B EBERB R

ARSCEE T N S X 2 () T i, SRR 1 N - R - SR 3k 2 BRI AR Bk
R . G RRW] . BUsRR B R A AE 35 I S MR, AR X [A] 2 LT B (IR A1k R AT
F, NOSBEARBERAAMR MY REA UL GG, B a3 A1 OSBRI s &
Bl oR ZU A IR A TR T DX A R RAEIRIA ;. M BTSN A “ LAIREER” 1384 0,
XA X 28 5 A R Al . 3 BRI B O G, RIS b3 SR AR T A2 B
WK, HHAs (A N AN R 35 . BRI S AR a7 R Z A NS B & REhe 4k
SR PMFIRONE, —F [RIISRUNI,  2o0f R X = A B 28 IR RO AR, T OB [X 3 5 4 PR B fie 11t
TR IXLERIIRW], (R R AN BESOGE B— ZEER AN, A Z A X AR B ] AR AL
K, P E R LA BC BRI S A 20N, IO HESD e X I 2 il & K e R A R BOR R R
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