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Does the Road Transport Infrastructure Still Matter for Urban Economy?
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Abstract

This study empirically identifies whether road transport infrastructure still plays an
important role in vitalizing urban economy upon the stabilization era of advanced economy.
While some studies have demonstrated that its effects still matter at the regional level in
Korea, few studies have not found its empirical evidence at the urban spatial level. Employing
multiple linear regression models on the size and growth rate of GRDP at the urban spatial
level as the production function, our research results draw such conclusions as follow. First,
the study identifies that road transport infrastructure is still, to a certain degree, important
but much weaker than the impacts of labor and capital input elements. Second, it is found
that its role in urban economy more significantly works in both the Korean capital region
and big-cities than non-capital provincial areas. Third, it is emphasized that the investment of
road transport infrastructure should be targeted to the improvement of spatial accessibility,
especially, travel time network connectivity, for the capital region and big cities. Fourth,
non-capital provincial areas need to be more focused on inducing labor and capital stock
than directly investing road transport infrastructure in order to vitalize urban economy.
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Fig 1. Structural relationship between transport

infrastructure investment and economic growth
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PNE: L =X
Measures Descriptions Sources
CIEH Z=ANAF <AIOH
=M A | (Gross Regional Domestic =
(GRDP) Product, Estimated money | ' ©
. Each sido
of total production
SRS | AR TE BAKE SAE
(employ) No. employees KOSIS
PN
DIz AR S7%
. Private capital stock KOSIS
(invest)
mE=l,
Al 4 | AItY 584 7IE ME2|8F | KTDB(own
(pcu-km/ | Passenger Car Unitkm per hour | estimation)
hr)
S | S¥op7|Et 2Lt =& F
4 X % | ¥ey KTDB(own
(Accessibi | Accessibility index by O/D | estimation)
lity) matrix




EZWE 7|WAIE0] EAZHY ofH5| SR8

ANz AEE 2 AREstAL 7REsto] AREstalAt
ST AR AuE AfRol et AWy EXE
Qorsto] FelehH 919 ¥ 13t Atk

A EMAKH(Gross  Regional  Domestic
Product, GRDP)2 X|9Er?] Zx g ujelrat
T A= STFENRBOICHATE ¢, 2017). & ¢
Tolx= SAFIA FEst 89 GRDPE 2 Al
TOIA ZIERRIHA Helz ARE oz 46 AL

£ E8ohIAr st AgAle X ARl
GRDP AI=E &ishil QX 2ok, AES| (2010)
9] FHHE F8olo] AESILE o] A= Al
10t ZIEARITR] AIQHollA AHEA A4
F|E ALEEQ1 RSkt AHIA BI7P7ER]
SIS sE 9, 2017).

O8] 32 SeiLit AlE 2014¥ GRDP(
)3k 20108 THH] 20148 GRDPO| Zaio] =7t
A BExelE HOIFN AUt FEFE 02 GRDPO)
S Be A9 Sl SEH IEAY,
T2l tHEA]l 2 ARIEA] A9Qde & 4= QU
Jela, 29 58 YRR, Fefde R
2 AQlslile RS R0kl GRDP= S7Fst
KoM, 53] Fed AR ed QAN oIA

9] 7Pt FEede &+ Utk

—= S
s0s o

Fig. 3. Distribution of GRDP and its difference
between 2010 and 2014

it
=
s
o
3
1©

BAR(abon e BRIES FAZ A
s FYQaoH, BREY KL Tl
TR (capital, K) S0tk 2 o
0] & RES AU SdLkdlo] dgks nixl=
NQRIOE A&stalA}t SHt.

H doNe E2WE ZIHAES] BT KR
L7V 24 (spatial  accessibility) I} WEZF ARls
gg o = e AR S8R 5549, 0
T RES ARSsIIAL st 2 ok Qb
OF F8H0] & L=us 7[8RE FAF B A
o RuZ RAZME (anekm)S ARSSIA] &=
Ol 9ol USE=29 3 5 598t 559
=2t slete ARt AASEY tEd 5
gt TEAT VIECET wEAe| 820 T2
ROtk ES-A71Yl, 2013 |58 9, 2017).
IHEE s8A et Ael&&km  (PCUkn
/hr, Passenger Car Unitkm per hour, O|G}
PCU-km/hn)E F&310] = 4 wse Ao
sH1t ZgE dEe sAlol Hidsk= Zi0] XY
4 ERWS ZERES] AHEE KO Agkeirial
g 4 Atk
o] A= T2 R4 usy Ao 8 tt
olo] 2 Zgge KUt geetA 5851 9
ot 207 T8 ] A2t ARSE, 8
RIAR oletE gl Agstiol Ul AIRE 5
7ksst 88e #oISH A0I0h I AEEAle RAH
9, o7IMe g RIREIGUWOIAL St 9] Rf=
fl\‘(lcmesi)Q]' 8]']% '—rL?_]_'Q—] E%@(ﬂ%ﬁ, =L,
AE, SEIIANE-Al- e, )E 1REE 8
()9 F9] ©A gtozm A2t 2ol 331 +

QAL

02

PCU— km/hrj = i (lcmesl.j x C;‘]) )

i=1

CeERdd AZY S84 7IE uSkld] 8¢
2 22k BE A9 oHIEfgd ZAF 35

Journal of Korea Planning Association Vol.53 No.3 (2018) | 43



0x

et

rh
z
o

AR (EH=7RIT1Y, 2008:p.288) AFES A E3IA
Ck.

O8] 4= 20149 71E PCU-Kn/hr(EHQ} At
47 29| HHSKoll thst Al STHE
X5 HOF QU L2373 AHIAE F2, £k
A AR R T st 28A AY, e
A BAREO] iKY Bl ARVEEE ARA|

oA Cha =2 BxE HQITE J2]al 0]9

Ph FEEAE e AZ0IA T Eofdl K|
oSl +EA KT S0l QS Ao Sof
A w2 gFo] A 482 Kr} o] o|RoEe

g % % At

Fig. 4. Distribution of PCU-Km/hr and its
difference between 2010 and 2014

ST Aie AHHEER sd@d)et 18
(E2fA] S8, JPal At A2l(SHARDE
et SHEY AFoIH, theat 22 Alg Sot
of AET & Tk

Y
A, =];(Di > ij) ®3)
Al (304 Ae X990l HY K40lH, =2
(0, origin®t ZZ(D, destination), |11 A

(d, distance)o OJ5l0] EZ0| 7Kssit) 2 ol
oM AAl Q0 JaE?l Ext SdE} ul

44 | T2EAZ, X533 3= (2019)

EQa SAAKRIS 018010 AFEESIRICE

TARCE R4tE wtEe AmEH, R0
g, OPVIMe B3 SdEQ D, iAY9 Q,
o7IMe & s8Rl o, J8lal iKYt jRIY
ZF ARl d, o7Me ERUHEYA FERARE
SR FOECE A, FHARRE AZI(AZH
ol Agzte Flotse=n XAt Agl(RRH7E 7+
7heEe) XLS4E 1 o] drke= AlZlst Al
HES BASHIRL SIEE O] Alee FREYS
g7t Hers Fodol Bt ggoithal g
RACEL ESH O] RIgeoflA] HOF M ARl Ei= 11 Al
{10l QU= ANoIA9] EaFEdE0] HALE 1
U= 7Pk X0lM9] Eaksdligo] ey &
EEEe 2 sl @ 4 Atk Q9
s VIRt FIAE AQSh HE =4
SHHOITE

J8 5= 20144 VIE HIE Ao SHEE
&het 2010 thH] J719] HslKPES HOJFAl
ACEL ZIFEEE A9t Hit gsst A9 T
H A9t tieA] Aels & 4+ don, I
=4 A5 HsloA HOF gsstoldl A9t e
SIAl B2 RY9] F7be] ROl £=5ist afHe |
OJA] &l ATk

TEWE JHAES BRIl £ AE SoIA Al

=59

A
Lo

)
e o

Fig. 5. Distribution of spatial accessibility index
and its difference between 2010 and 2014



F2w

S 71120 =AZHof 05|

2371

g A8Y SEXIRMING(PCU-Knv/hr)= g
RIol|A1e] E20E 7IHAE0 AHIA 528 9
nJSich giHo| 22t J2d K= siERISollA
TEWE VHRAIE TR A SRR ofLet
CIE R0l 7IHAE FAE gheltls o HHV\
9 HEE e Sdcke AEEAC 9
SHA itk & RS K4
TJ8AF S3Kshadow effects) = HHA
- UCk

T 7HRE FAI9]
I Kset &

T 7R 7¥dg ABsh] e BAAEE VIR
REAERIC] GRDP Abg 50| 7hssh F29] Al
7191 2014E10IC} I2]31 GRDPQ} EE2WE AHIA
T, WA AR 2 MR ggs £ 4 Qs
UM (endogenicity)0] Q171 miEo] E&AI719] &
tH BAog QlRAE ulefslr] ot metal
2 oFojke 20108 AFRE F716101, 20106 T
Hl WsHIE(E718= GroP,,,/GRDP,,,)01 T2

s B4 4 QEE si= BEE IR =
SIAC.

Eoogoldo] 201069 sjEdEo] AEie
20088 7F2 O|SHE AR AHZfie] HYIA]

AERZ QIst ZAl 1% Sk Hidlsh| flst
L} o] AR Q151 S%a]l,}a}h 20083 2009
212t 2.83%2} 0.711%9] W2 AMddes st
QAL wea] O] AR ﬁil'é HiRlsh F2e] &
AAEE 2010E0] ECt

ESt FHRoR & AFoAE wasat AR, O
glal EEWE VA BXeF E7E RES O
Qlof F7HEo2 LUt MEYS AR Higs
F7FStalAL BTt Ol 27t At SARRE HIEO] =
£ AAEAIS] GRDP ggke EAloh] fIst Ao

Z10]

=

Hdels ARdEHE 7R ZIERRIEA ]
T} JHE2 EHAQL LA RERITE 2129
A Roos Ragm, 49 Ay 71 0KF =
9] A= ol AlZ %.‘5101 AF=7t ?L:El
A "ok J2la BA7RE Soll dET9] Wkt
OIFOI MIBAIRH E2uE9] 7IHIE KF A&
O] BAglet ARl 284, 43k, AlFE S
2 BAUEoIA FQIEIICE fEivihs 20149
71E & 26209 AR OIF0A QoL 219
Uge Bz & d0s & 2207171 24t

EARge S8 09 ] AK|EE(GRDP, SAKIE,

719 R
BRI oﬂEHE Hﬂa}o}ﬂ Qlsto]l 21 Heklog
transformation)stal, E7He RNEES x“ﬁv‘i‘-&? =
EIE 7IKIa Q0] 1 AR FYslo] B8s
SICE I8 62 20149 7|&E GRDPO| 21

IS¥eY

J“

ri%

1 GRDP —7@:@301:2014/@30132010) o] #xy
EE HojFal Uk
2d l M A= Aldet FAIE thog 2
HelE RDPQ} At 48710 E7keg 0185

71 g
of Agslfede FHohl OlF Sofo] 7M1
(“BAl OPd3L AN T2 wE9] Z|RtAldo]
TAIZA] folst deks RIRIK] AL ArteiH
2t nE Zoy) e ASotalA Stk 1 olF
A=g EdHY HISEHECR, T80 thEAIQ H]
EAlEATADZ TiEHsto] 21219] BEs 5ot
AL STk Ol M 2(HHEAl T 2l A9
9] WE 7|9 EAIRF ZK0] s Ze
SATA] Aol Hit ZA| et dao] Hrt
Q¢ gge & Zoy)9 A& ISt Zolth
O8] 72 A= Al BRI 20149 Ve JEFR
Al 715E SdEe S9UE T2UEYIO BiE
okal, I Al L2 Holg 7EsRlel A

Journal of Korea Planning Association Vol.53 No.3 (2018) | 45



rh
z
o

a0

a

Freque ngy

10

13 14 15 16 17 18
Log G ROP)

(@) Log-transformed GRDP in 2014

Sl T T T

2 4
increasing rate of in-between GRDP

(b) Increasing rate of in-between GRDP

Fig. 6. Distribution of two GRDP dependent variables

A WSEOPIMe A AHIA $£FS
FESh Z0lth AHIA =F Aie S0/
£ 82HK(Vehicle/Capacity, V/O)& A&3lo] 574
S8OE FESIALL A= V/C7Y 02018 BE 0.2
O} 0478 C= 04014 061EL D= 06014
080Tk, E= 080letg QuIsitt. v/C7t Eol 717t
45 WESY £FE0] B0, Al TVeSE
Jarwol Hiol] AA S0l Fof AHlA 4=
Fol Erh= Zig goith 19 79 Zis HH,
ORE IEed +50] 4146 E 552 F2 Al
2 Tt 52 HIES OiEAQ e Y
of FEL UAse & & AUtk

JHEgE 2 oSoAls A9 TRE S
0] =& X901 A JGHA £ X199l
Sed, 2217 7 tiEAl X193 HITHEAIR Y
2 ZjZb ES X9 s Esio] 2kl
AL Sith ol Soto] EXsh Ryt JeloiR] &
£ AYolA9] E2WS 7|90l EAIAA] 1
Ae AR dgks Eatalt stk

AEog 2 Aok 209 SSHsEE
B, e, HIEH, tHEA], HICHEAIGEATAD
HE 21210 BEg F15010] HIWGHHA 2719] 7}
g ASSH ©rk olg Rgol RYus S5

o]

™

[0 = My

46 | T2EAZ, X533 3= (2019)

S0 AHsof thot QOFEARFS AAIGHH I 2
o} Atk

HA 20149 2T7HE GRDP
(Log(GRDP),,,,) KBS HH, FQEOF HlsEH
HOF= =@l R190], HIREAIECR= tHEEA] R

=

Fig. 7. Spatial distribution of road traffic
congestion level by the Sigungu unit



EZWE 7|WAIE0] EAZHY ofH5| SR8

oAl B0l =t HhHol|, At 4E8710] G
7te(a,GroP)2 1 W] 4
%, AT GRDP E71e2 B w, sEdn
TAl Kb Hieedl} 54
A7} Bot 27 JEsiies & o+ Atk
AEdHs S X139 20108 71E HRIKRE
(Log(Capital),,,,) A= S=EH0] Hls==dol Hla}
0], tHEAIHCR= HIHEA] K99 ARO] w52
& 5= QUUh TR BAKKR(Log(Labor ), )= T
A tHEA] R]Sj0] THE HIul A9o]l HIsto] ATh
Fog Aol =52 & 5 Atk E5 A
Aol §49] gilE SAlekalAt ot 2AF 419 &
AFRKE HIE(R, Labor,,, )2 @} THEA] AJ9R
Ch= TFE Hi T A10] =3& Holal Uk
URIRE(A, Capita) Tt =5, & BAKRE:
(A, Labor) B7F8 TS WEER £F0] W Hl

= A SAEAOMC] E7HE0] edil

H
N
o
o8
i)
Mg
3o U
o oo

TA] Ko] HIslo] BuEoR Ege HoFA
Ut 531, SAK E7ke2 seda tiEAl Al
92 @8l BuEeE 29 F7kes Holil

Table 2. Summary Statistics

Ck

Ol L1} A0 REES EAISH Aol
TE0E 7HRAE0] TATEA] PR geks 1t
olsy] Qo AW 2% wet ® 20108

e AR d3e AsAE S38"
(Log(PCU— Kim/hr )y, ,) 1t LS S| YNES

(Log(Accessibility),y,,), 12|11l OlF Z}2t9] A3
E7Fe KR (A, PCU- Km/hr, A, Accessibility)OICE.

o RIRAUoIA S weAel8Y, & “23T
FEg UEME  Log(PCU— Km/hr)y, = =@
(1275)ETH=  HIFE#H  R9(13.03)0],  THEA]
(12.38) HTR= A S4TAI(13.23)0] BiEoz
HC} Bo] Zggo] gs & & Ak

Jelal o9t 5, ARFUEIE Jest &
B K5 (Log(Accessibility) )= 5
(6.75)0] HFEEAUINETE =11, AHEATA]
(4.24)HCH= tHEAI(G.83)7 HIF =58 QoFEA

g2 HOIFN Qltt S Az e o,

rr

H=Al A de HOEC

Sub-regional Models

Ent(l;e_ 2h£|(c)))del Capital Region No;e—;zr;ltal Big-City Non-big City

Model(n=64) Model(n=156) Model(n=72) Model(n=148)

Mean ;:i Mean ;:\j/ Mean ;:/ Mean ;:i Mean ;:i
Log(GRDP),,, 15.11 1.08 | 1587 0.83 | 14.80 1.02 | 1576 0.70 | 14.79 1.09
A, GRDP 123 0.46 1.18 0.13 1.24 0.54 1.16 0.13 1.26 0.55
Log(Capital )y, 12.85 205 | 13.16 1.89 | 1273 2.11 12.57 215 | 12,99 2.00
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A, PCU—Km/hr 1.19 0.15 1.19 0.17 1.19 0.15 1.17 0.15 1.19 0.16
A Accessibility 1.01 0.05 1.02 0.06 1.01 0.05 1.02 0.06 1.01 0.05
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Table 3. Analysis Results for the Entire Country

Log(GRDP),,,, 28 A, GRDP BH "
Coef. t Beta Coef. t Beta

Log(Capital ), 0.103  **+ 5.71 0.195 -0.046 * -1.92 -0.204 | 370
Log(Labor )y, 0.851 **+ 27.58 0.865 0080 * 1.95 0.191 | 3.12
R, Labor,, , -0.030 -0.15 -0.004 0743 2.75 0247 | 264
A, Capital 0.004 0.71 0013 0064 * 7.99 0462 | 1.09
A, Labor 0632 272 0.060 1.012 3.29 0.225 | 153
A, 2" Labor -0.017 -0.12 -0.002 -0.021 -0.1 -0.006 | 1.24
Log(PCU— Km/hr )y, -0.012 -0.33 -0.009 -0087 * -1.83 -0.146 | 2.10
Log(Accessibility)y, -0.007 -0.23 -0.007 -0.047 -1.19 -0.108 | 270
A, PCU— Km/hr -0.019 -0.14 -0.003 0.059 0.33 0020 | 1.14
A, Accessibility 0791 ** 2.06 0.037 -0.071 -0.14 -0.008 | 1.02
Constant 3428 5.33 0.923 1.08
Model F-value 296.71 11.82
Statistics | Adj. R 0.931 0.3306

Note: * p<0.05, ** p<0.01, *** p<0.001
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Table 4. Analysis Results for Individual Regions

Capital Region vs. Non-Capital Region Big City vs. Non-Big City

Capital Region Model Non-Capital Region Model BigCity Non-Big city
Coef. t Beta Coef. t Beta Coef. t Beta Coef. t Beta
Log(Capital )y 0072 *=* 284 0.162 0.111 5.19 0.231 0.061 ** 2.34 0.189 0127 ** 509 0.231
Log(Labor ), 0.980 *** 1823 0.965 0.815 ** 2308 0.814 1.094 **=*  14.28 0.959 0794 ** 1994 0.776
L R, Labor,,, -0653 ** -238 -0.118 0.357 139 0.054 0.259 0.83 0.060 0.038 0.15 0.005
o | A Capital 0.044 0.51 0.016 0.003 044 0.011 0.017 0.21 0.009 0.005 0.81 0.019
% A, Labor 0.541 1.48 0.061 0515 * 1.86 0.053 1.183 = 327 0.183 0483 1.59 0.043
R | A 2"Labor -0.125 -057  -0.021 0.017 0.09 0.002 0.002 0.01 0.000 0.030 0.16 0.004
E Log(PCU— Km/hr)yy,,|  -0.049 -093  -0.048 | -0.013 -030 -0010| -0.117 = -1.97  -0.130 0.011 0.21 0.006
% Log(Accessibility) -0.066 -1.05  -0.063 | -0.055 -1.51  -0.047 || -0.086 -149  -0.094 | -0.021 -0.53  -0.014
< A, PCU— Km/hr 0.047 0.27 0.009 0.099 0.60 0.015 0.163 0.70 0.035 | -0.049 -029  -0.007
A, Accessibility 0.644 1.46 0.043 0.666 133 0.032 1503 **=* 293 0.127 0.148 0.27 0.006

Constant 3548 *** 401 . 3914 *** 4.65 . 1.306 1.32 . 4244  *** 445

Adj. R 0.952 0.916 0.887 0.925

Log(Capital )y, 0.001 0.12 0021 | -0.059 * -1.84  -0233 || -0.014 -124  -0235 | -0.044 -121  -0.160
Log(Labor )y, 0.007 0.28 0.044 0101 = 1.89 0.190 || -0.002 -006  -0.010 0115 * 197 0.224
R, Laboryy,, -0.074 -059  -0.086 1.067 **= 2.76 0.304 || -0.051 -037  -0.064 0989 ** 2.56 0.257
A, | A Capital 0.017 044 0.042 0.063 *** 6.50 0.451 0.064 * 1.80 0.184 0063 ** 651 0.454
E A, Labor 1162 *** 690 0.847 0828 * 1.98 0.162 0.686 *** 436 0.574 1.053 ** 237 0.185
P | A 2" Labor -0343 **  -338  -0.369 0.109 040 0.028 || -0.103 -099  -0.112 0.031 0.11 0.008
% Log(PCU— Km/hr)yy,,| -0057 **  -236 -0.359 | -0.103 -156  -0143 || 0059 ** 228 0353 | -0256 *** -317  -0.281
& | Log(Accessibility)y,, -0.028 -096  -0.171 | -0.060 -1.09  -0.096 0.023 0.93 0.138 | -0.010 -0.17  -0.013
A, PCU—~ Km/hr 0.143 * 177 0.185 0.067 0.27 0.019 0.073 0.72 0.085 | -0.020 -0.08  -0.006
A, Accessibility -0.683 *** -335  -0.296 0.132 0.18 0.012 || -0.163 -0.73  -0.074 | -0.358 -044  -0.030

Constant 1505 *** 369 . 0.953 0.75 .| -0.150 -0.35 . 2870 ** 2.05

Adj. R? 0.571 0.325 0.379 0.364

Note: * p<0.05, ** p<0.01, *** p<0.001
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