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4 max, (traf, ) # min, (traf, VA, R = (10) -

traf, = min(traf, )

ntraf, = X[ nmax — nmin | + nmin (10)

max, (trafi,m.t ) - mint (trafi‘m,t )

%/[ max, (trafi,m,l ) = min[ (trafi,m,l ) HTJ‘ ’ %Fﬁﬁ( 1 1 ) :

traf. . — min. (traf.
,m,t L.I( L,m,I) X [nmax _ nmin] + nmin (11)

ntraf, ==
i,m,t maX,’,‘ ( traf,‘,m,t ) - mini,‘ ( traf,-’ mt )

Trand,, = M X mean,, (ntraf, ,, )

Hopei=1,2, e IFORIRTHT ,m = 1,2, -+, M FIRZCE B AR 11=2006,2007, -++++, 2019 %
INFEAIH N B ERAE 0y o traf,, 878 VAR { 0T m A0 BERT B HY 2 (5% )18 &t ntraf, , 78 t4F i I
1 m A2 38 FE At it TC & N ALFE AR , max, (traf, ) Fl min, (traf, )79 537 25 S0 Y 4 3l o 41 42 38 Fik
Bl It 48 A 1) S5 KB A AR /IMEL L [ nomin , nomax 102 FUE 19328 BEAH B TR bR A BUE T . A SR
SR Pl T )2 1 5 62 428 7K B R R ELA T g 7 i DX P d i AR (InTrand ) AOAC RS &
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SRCELPARSE B 23 500 0 DX PN 368 280 A AR X o a8 Ay A A2 A5 M A SR SOV ) B AR AT R 8 o R BB
IR A8 T T, A S Sl L ) R 3 R (P ) BBORH R0 BEAT i 5 6 N ) BE A K P Al i 5 T, 8 T
e AL B AL AR OT ) " AR &5 7855 8l i sh 07 T, ASSCR AN i 8= 445 7 41
N H = EARFAE N H = H AR R AR L CHAE T ARG R A S A 5 1 807 i, %

P Haris ™ S8 5 T 5538 0 iR BRI E M, = SO0+ ODPe afe ot i 2 g 2

i*j i

B d, 8 ORI R B AR < d, = %/ areafm , ot avea, S i BT X TR, B %
H AT H A SR AR HE

4. AR e

SH A MG AR GRS T — 4T gER M Pl AR R BB AR & (D T (InGDP) , 4%
SCHEBRATR 2 L 2006 45 SEH 9 SEBR GDP IO ST k5 (2) BURF RS (Ingov ) , AR SCHE HUBUR 3
R BOGH B A 7 A 5 (3) 38T 48 198 (Inwage ) , AR SCRE UM T -3 T 98 BOG B4 7 i 5 (4) 70 .
AT (InFDL) , A8 SCHEHAI i BLHEAR 0 OBV E AR B A

(=) B skiE

BT BOE BY AT ARG , AR SCHE I 2006—2019 4 2724 T B 1T A0 T ARSI A M BFEREARS . A
SR B 5 R A4 1 b IR T B8 3149568 ) L B S 38 1T AH R AR 403 1) G T AR SE MG T H A i
ZOAEPRNAS AL A AT bl A I A 7= B BUR — A JE I S Y 3T S BT T A
P LR A o ATk ELRR A Bt ke 1 95 0T R A B 0 gl AR . e R S ok 1 v L
HEO B BE e (CEADs ) o 1R S R0 = b A I8 3 AR A8 =l Ay il Ak o o B TR Aol 7t
B, I A A A fin s 20X 3k T R T D i B AR T R A B A T R, X T ik
PAG B Z W T AN B 4347

g SRR S

(—) &R

SRR X P A ) A T DX s s i A AR A B ol S RN, AR SCR R (1) 2 (4) ST TR 5
FUEZE R MR 2 i, 2280 (1) FF(3) %48 T DX P 3 B R AR 6] 77 b £ 5 AR A=l B2 R A5CR 11
SO, 25 5L R DX PN 38 B AR (1 R B O TE R R A T Kl AL R AL, I 5
BEPE P AT ARSIk — G5 IE T % H1o 78 X BRiz i B 1 52 7 T, 51 (2) 45 5 R
R IR E 2 IE, ORI 2 A 1, W10 R B 77 b 4R R ABAE AR “ U™ IE 52 5 91) (4) 25
SR B X 7l SR R ACRAFAEIE U T e &R o E— 25 (5 25 Lind Al Mehlum ' 5772 , i ] Utest
HATAELR AR K . R IR45 R w51 (2) X Pz i AR R B T BERFR R 0.037 7, A REHER
H-0.083 0, P=0. 0013, B {H 5 L FLAE 8. 309 1, V& AE X Priz i A [ 5. 5872, 14. 2930 ] X 6] N , 6 41F
TAEUTTE RN AFAE 5 51 (4) X Bz i sl As R A T AR -0, 031 6, B AREH0.040 1, P=
0. 0006, i {E . HH BLAE 9. 427 9, b F 748 o BB X 0] PN, B8 4IE T 15 “ U JE AN, BOAR SCH T 52 15
H3 R3S, 7RSI [, AR 3Gl a6 2019 47 X Bz i oA A8 b A T Had PR ge i T & B (A
A 8.364 3, BV IX Bz $i A X 7 Ml A8 5 AR5 el %) 5 5B /IN T XA 0L, 171 HE X 7™ b 4 BRI 852 il (1Y)
PSR T, 10 BH Y w43 3k 7 A A X Bz iy A R AR S HE Bl =l 1) AN 7% (BG4 T
® 2021 F 2 A Je 04 (F B IR T Gt %) R BT AT Ak 69 A5 Ak AT B, B AR 2020 4 TF 44 % A 54T Ak 6 B IR, B e R SR 4R IR
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PO AR AT SR A B B . FLARR 5 3T, 22 5 A A ik iy rhoC oy b s B TN
DUVEIRAE , X P iz i AR 7 Ml A SRR 5 4 SRR B M B 2 A T 83 s A 0, BERH 7™l 5 A 1]
SN B4 B T Z M Nt A LAl 25 1l i By i i ST IR BC B8R o 4Bk K kit anJa
L AR HE 2245, Xof 7 Ml A SR HUASE A 4 SR AL B 5 R 4 Ak T 453 k5 2, 3 W 58 i A e A B T 12
BV R EXTECR A S THE A IR tesh, Joss BRI 75 8 25 AR AR A 2 30T, WAL T X PR
T A AR AR A 7 M 1 A B R B AR THAS R X ]

&2 HAEMDEPER

. 7=k 4R 7% (agg) =l 4R T A5 (eff)
==
(1) (2) (3) (4)
InTrani 0.011 0™ 0.03257
(3.716 8) (16.239 4)
lnTrand 0.1152 -0.0776™
(3.766 2) (-3.548 7)
(InTrand ! -0.006 9" 0.004 17
a (-4.202 5) (3.495 8)
InGDP -0.032 8" -0.0225 0.138 4™ 0.154 3™
(-1.9312) (-1.330 6) (11.637 0) (12.5415)
| -0.256 6 -0.3555" -1.1149™ -1.306 3"
ngov (-1.3758) (-1.913 1) (-8.692 8) (-9.855 3)
lnwage 0.031 8’ 0.024 0 -0.016 6 -0.036 7"
8 (1.648 0) (1.2528) (-1.2572) (-2.695 7)
InFDI -0.006 0" -0.006 0" -0.007 3™ -0.006 8"
(-3.247 3) (-3.2520) (-5.7127) (-5.1228)
- 1.367 0™ 1.090 7° 2.156 0™ 2.9277
i F IR
i 3R (3.012 1) (2.354 2) (6.945 2) (8.908 9)
YL A 3808 3808 3752 3752
W B A bl bl 7 i
Fhr B 2 A P e 7 e
Utest P=0.0013 P=0.000 6
B EAE 8.309 1 9.4279
R 0.025 1 0.028 6 0.564 7 0.533 3
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A ORAR SC BN S5 SR 0 m] SR, 78 AR AR BT T, 4T DX A S 0 AR R X Bz i Sl A 1 F 4
B B8 I 2B A T REAC IR T FH [ 303 2 4 B 5 | A , AR SR T — 301 B0y DX Al B A | IX oz i Jl AR — 1K
T R DX iz i JSAR R TR DAy Ao il TR A e AT [0 UL By whe et R ) AL AR PR DR [, 2% pE )
AZ I LR A 1 77 b AR TR 2 T A7 A L) PR 2R B0 5 2R, i M B B A A s , K A el 1t
A Jm — oy T RAR R SR - Be T A AR BRI T H— R . AR PR 30 )5 T, AN SCR A
R e e R A e RS S (B M0 LA B B Lo 3T B8 22k, 0 DX oA 80 A A X iz i A 22 £
X 77 b R SRR B S AT R SR AR 0, ARG [ U1 2 2R 4% 5 o ] ) 25 SR — 2, B AR SO
HE DRSS R EA — e iR e
@ TR E KRN AR AR R e %R, B A G R T R R b, R R AL B 0 R A
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(Z)BRES R

1. 3T S ot

(1) 38 DX A7 S5 ok o

F ] 2R A DX 55 v XA B AR R N T B A RO A5 7 T A AR AR 22 5 , PR e 5 3 kA
TRt T XoF DX P 3 A0 A T X s 3 i AR ) S e FE AN () 1 X e B 25 e . AR SCKEIF SRR AR 53
AR BRI T A b P FR AT, AT b PR D, S BT S, BN ZE R SR 3 P . 25 R o, 15, FRAIRIX
DA 368 580 BC AR P AT 1 Ml A SR A I AR S R L AERT AR T A S AN B R X AT BB 1Y)
Jir PRI 2 S b DX 174 52 388 HE Al 5 it ) EL AL, 14— 20 el B A W5 I B A i B 28 o 2 9 3
GU BRI, DX PN 38 B A 0 7 M B SR AR A B T AR SN v PG SR T ] S 2R R R R
FIE I SE o HU, DX B iz fi A 1 B ATOOE 2R Bl i 1240 72 v 8 3R LASE Fh £ R A3 1Y) 5% Wi 5 N A ¢
TE RN, PRI HEA T G BT AR 56, 45 53R W R AT DX s i A R % o 35 B2 T 2 Al i g 7 M
RACE A WS b 1 SN R S A2 AR B, AH R, DX BRIS Hi AR R AR OxT A oG 3 i i)
FEL AR R UL 2, X Pl B R AR R IE U IE R . Utest K 3045 2R W , RN 7E
H P T 1Y) X d A A B T P S 3, PAE /N T 0. 05, 18 B B PR DX s az B B AR F v P 8 3k
T8 7 Ml B RSN 7 Ml AR JRBORAEAE —USE RN, o 7 IR [, A 2019 4F A IS8 A A B0
AT HEARYEGE T oA A B, v P BRI T DX B o i AR 62 85K 8. 164 9 AT 77 Mk A2 R FLSE B 431 U B
AR TR IE U T D3 s5UEL, R W ICER 3 v PG A 0 T A7 Ak T B3 A1 DX s o A 4 8 7 M 4R SR AHAR
FIT A R AR BL

*3 MERMRHRESTHEALER

R T o 8 ER T
£ LR 7 RE FRER 7 S R
(1) (2) (3) (4) (5) (6) (7) (8)
e 0.001 8 0.030 8" 0.027 6™ 0.036 5
(0.639 8) (16.826 3) (2.728 1) (5.260 3)
InTrand 0.080 2 0.059 9 0.099 9 ~0.162 4
(1.5377) (1.607 1) (2.6312) (-6.075 6)
(InTrand) -0.0048° -0.0023 -0.0058" 0.0080™"
(-1.6770) (-1.1373) (-2.8452) (5.6166)
s -0.4871 | -06106 | 4.7284™ | 48879 | 12746~ | 08586 06961 | 1.1459°
A (-0.708 0) | (-0.8544) | (10.5728) | (9.5736) | (2.0316) | (1.3342) | (1.5878) | (2.5597)
AL A 1 400 1 400 1400 1400 2 408 2 408 2352 2352
EHEZ P 2 P 2 FE P b 2
B e e @A P P P P S S S .
Fhr B 2R P P bl 5 P bl bl 2
Utest P=0.013 1 P=0.000 0
3 AR 8.602 1 10.091 3
R 0.090 8 0.093 3 0.701 4 0.640 3 0.037 8 0.038 8 0.503 9 0.507 7
(2) 3T #E S ok

SR TS RRE R A% TR T 5T S I Ay 814 22 SR T R 54, L 3ol T R A JR i e 2 T
LA Z U RN S Tl Sk . S 2 BR 4 1 T AT A B R T BT A R A AN [R]3eT

X FR3E Sy i A T AR BT~ Ak £ 69 w102 25 3R -0.006 4(P=0.299) , X FRi5 4y sk A ST R SRIR T 7k E B F =)L R 4 0.017 87
(P=0.0000),
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I Sk 110 388 B AR 3 i AR R ATORT 77 Ml B SR FABE AT 7= Iy £ SR 4503 14 5 Wil A, W] 8 PRI 3k ol A 45 4
AR A 225 AR SCLL 8 T BEE IR 583 420 A S %1 2 i g 72 B 5 vk il
1 IT5 2006—2019 4 H [ 45 35 T 43 (81X Dl B B 7 RIS 43 A AR AiE , Sk S Bl vl o ) B 8 22
H R, AR A AT .

ln(light)w. =C - g, ln(Rank)ivj (12)

K (12) i FoRRTT ;R I HE, light 2R IR TT 09 T RLAT Y6 80dE , Rank 7R 0T 7 A9 KT 42
JEETE IR T 9 B HEIY , P03 SR8 A T B E N KT s JE R T sl R BN BRI I, AT 20 (12) 1)
M A5 2R g (B (B, FIZIR T B A IR R S8 o ZEAS SO 8 g < T3
TR 2 D E5H L g = 1 B3 T AR U S B rb O 5 4, LG o 308 T R 255 ) 5% g R4 B v i 2 v
S N IS A S gy T N YN A BT ) N A TS 2 (R T ) e N T (1851 2 A SN A ]
BEPE VAR B T AE B PO T A R RS B I DX PN B AR e 7 L R AR A R W A R e 25 (]
SE AR P ST A PP B R I T FE TR A B 25 5 o A X Bz i AR B2 ) T [l U 5 SRk
BH , DX iz i g A X 72 M 5 SRR 1) 5 Wi 7 22 P 3T B 2 45 UV TE A 3, HL Utest Kz 30285 51 .7 £
FAETEX Priz AR [ 6. 272,12. 0516 [ XTI o AL L3 T A v, IX PRz i sAS X 7l 42 5%
T 52 ANAFAEAR UV TR o S TR P2l 2 RACR I 52, B 25 5 2 Utest K 56 7R, B HG
38 T RRE 1 DX B a3 AR A7 AR A3 U TR 0L, T 22 Lo I T R DO V8 A RN o iE— 25 X 2019 455K
PEFEATRIRVEGE T3 AT A, TV I 22 U 38 T A 3 S B v 38 T A 114) 48 DR 2 3k i 407 497 A
(B ZE M, 22 B S H O 3R T T o 22 B0 T Ak 7 R AT B AR AS R T T 7= b B SRR M B, 22 H0 3
A P R0 3k i Ak 7 R ARz i A A R T SR R B

F4 HHBBRESTHELRLER

% PSR AR o R T B
Rl AR JE ok S R AR AR 7ok S R A F
(1) (2) (3) 4) (5) (6) (7) (8)
InTrani 0.012 2" 0.046 3™ 0.003 0 0.026 9™
(2.134 6) (11.924 4) (0.902 0) (16.700 7)
InTrand 0.193 1" -0.042 3 0.0127 0.088 6™
(3.536 6) (-1.097 7) (0.178 2) (2.018 3)
(InTrand) -0.010 6™ 0.002 3 -0.003 1 ~0.004 4°
(-3.5179) (1.096 4) (-0.830 7) (~1.8859)
# $R 1.1395° 0.645 8 22708 | 33649 | 55592 | 6.230 1" | 1.8473" | 3.4258™
' (1.7062) | (0.9371) | (5.0055) | (6.9298) | (43276) | (5.0193) | (2.9485) | (4.4832)
ML AL 2142 2142 2114 2114 588 588 588 588
EHRHEZ 5 P P Sz P bl bl P
W E) TR 2 P b P 2 2 bl 2
- B B 2 P P P 2 2 b P
Utest P=0.000 4 P=0.144 0 P=0.990 0 P=0.059 7
E R 9.0712 10.128 0
R 0.028 8 0.0327 0.599 2 0.570 1 0.1479 0.190 3 0.758 3 0.634 1
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32 i AR A TR W) (01 45 2R 7S DX 3 il AR %o P 2K 7 Ml A TR AR A 52 W) AN A 7 W
AIE “UTIE BB U IE e 3, 9 — 2D EAT MG B0 5 R B, DX iz i AR AR AE 8 1 25 42 T
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iR 5 R A = b BEEERF L
%% (knowledge—agg) (information—agg)
(1) (2) (3) 4) (5) (6)
- -0.024 3" 0.053 1"
(-2.357 1) (6.365 8)
leTeand 0.079 2 -0.077 6™ -0.0372 -0.025 3"
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PGB S RSV PO 5 PR B B0 ASFE | (nTrandy 0904 ST
P 95 3 1T P ot 4 SRR L O U TR S R G s
%ofﬁﬂ# T T 18 8 AR R A T I Trand 0.695 3 ~0.711 8
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Intra-regional commuting costs, inter—regional transportation costs and

industrial agglomeration effects: Theoretical analysis and empirical evidence
He Xionglang, Wang Shiyu
(School of Economics, Southwest Minzu University , Chengdu 610225, P. R. China)

Abstract: Transportation infrastructure construction can effectively reduce commuting costs and



76 TR E A (G A BRI 2026 4R 32 455 11

transportation costs, which plays an important role in optimizing industrial layout and advancing high—quality
economic development. Based on identifying the overall effects of intra—regional commuting costs and inter—
regional transportation costs on industrial agglomeration, this paper analyzes the heterogeneity of cities and
industries in terms of geographic location, urban cluster spatial structure and the way of industrial factor
concentration, and explores their mechanisms in terms of innovation level, talent attraction, market potential
and labor mobility. It is found that the reduction of intra—regional commuting cost helps to promote industrial
agglomeration and significantly improves industrial agglomeration efficiency; while the reduction of inter—
regional transportation cost has an inverted U—shaped relationship with industrial agglomeration scale and a
positive U-shaped relationship with industrial agglomeration efficiency. That is to say, when the transportation
cost is reduced to a critical value, although it will prompt the industry to spread outward, it can improve the
agglomeration efficiency. These effects exhibit heterogeneity across cities and industries. At the city level, the
reduction of commuting cost is more significant for the industrial agglomeration scale of central and western
regions and multi—center city clusters, and there is a positive U-shaped relationship between the transportation
cost and the agglomeration efficiency of central and western cities. At the industrial level, the reduction of
commuting cost favors the agglomeration of information—intensive industries, but has no significant effect on
their agglomeration efficiency, while knowledge—intensive industries are more likely to spread outward. The
reduction of inter-regional transportation cost helps to improve the agglomeration efficiency of knowledge—
intensive industries, but the effect on information—intensive industries is not obvious. Mechanism test results
show that the reduction of intra-regional commuting costs attracts talents to agglomerate, thus enhancing
industrial agglomeration scale and efficiency. The inverted U-shaped effect of inter-regional transportation
cost reduction on agglomeration scale is mainly realized by boosting urban market potential, and the positive U-
shaped effect on agglomeration efficiency is realized by enhancing labor force mobility. It is further found that
the impact of lower inter—regional transportation costs on the industrial agglomeration effect in neighboring
areas does not show a clear U-shaped characteristic. The article concludes that it is necessary to promote the
construction of transportation infrastructure according to local conditions, optimize industrial spatial
distribution, and improve resource allocation efficiency. The eastern region and big cities can rely on the
existing transportation network to promote the orderly transfer of industries; the central and western regions and
small and medium-sized cities should strengthen the internal and external transportation connections and
actively undertake industrial transfers; single—center city clusters need to reasonably guide the investment to
avoid duplicated construction; multi—center city clusters should improve the nodal transportation system and
promote regional synergistic development. In view of different industrial characteristics, it is necessary to focus
on reducing commuting costs in promoting information—intensive industrial agglomeration, and strengthening
inter—city transportation links in promoting knowledge—intensive industrial agglomeration. Finally, through
differentiated transportation infrastructure construction and industrial layout optimization, China’s coordinated
regional development will be promoted to a higher level, and sustained momentum will be injected into China’s
high—quality economic development.

Key words: transportation infrastructure; commuting costs; transportation costs; industrial agglomeration

scale; industrial agglomeration efficiency
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