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(1 (2) @) (4) ®) (6) (7

(1) A 1.000

(2) 9k 7HE -0.004 | 1.000

Q) A= -0.2037|-0.072°| 1.000

(4) ALEHTA -0.256"|-0.049°| 0.740" | 1.000

(6) BA7FsIT HlE |-0.1367 0.045 | 0.398" | 0.490" | 1.000

(6) 32+ AFAEAAE H & |-0.0607| 0.025 | 0.401" | 0.387° | 0.173" | 1.000

(7) HFuE o] & -0.138° -0.022 | 0.484" | 0.606" | 0.379" | 0.351" | 1.000

NOTE ** ™ * indicate significance at 1%, 5%, 10% levels
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<3 14> 20104, 20199 7] =E A =

W N | ®# | zzas| A2 | 49
718 (km)? 2,270 10.400 8.953 0 186.8
Sk
. 2,270 0.574 0.968 0 6
ARy 5
EAREY TNE 2,270 0.137 0.343 0 1
ATE e 2,268 0.016 0.014 0.001 0.057
2010
A7 e AT AlE 2,262 0.450 0.032 0.278 0.599
33 A4 E AR
2,262 0.79 0.183 0.09 0.998
I
Hs g o]-&E (%) 2,268 0.276 0.182 0.001 1.892
TEHEA 2,268 0.009 1.017 -1.495 2.086
&2 A2 (km)lo) 2,210 9610 7.768 0 1771
SR
. 2,270 0.918 1.202 0 9
ARy 5
EAREY TNE 2,270 0.137 0.343 0 1
JTEE 2,268 0.015 0.013 0.001 0.052
2019
BA7Fs 1T vl 2,262 0.431 0.054 0.103 0.600
33 A FAA
2,262 0.808 0.176 0.143 0.999
e
s iLE o]-§E(%) 2,268 0.275 0.136 0.001 0.840
g 2,268 -0.010 0.983 -1.496 1.989
9) 7% A AT, A7E A A 49, Bl 0
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<E 16> =AHAEY JhEo] A A= 4
FEd 24| A ks 371 %
oy 2) 3 4
Treat (GAH1E) -0.428 0.067 -5.315™ -0.031
(0.382) (0.248) (2.550) (0.337)
Year -0.931"" 0.124 -2.269" -1.456™"
(0.161) (0.081) (0.951) (0.220)
Treat (GAHNE) #Year 0.698™ -0.045 2.164™ 1.007
(0.235) (0.214) (1.027) (0.350)
Cluster effect Yes Yes Yes Yes
Constant 10.493™ 8307 14.963™ 11.163™
(0.319) (0.078) (2.486) (0.196)
Observations 4538 1,696 600 2,242
R-Squared 0.003 0.001 0.010 0.034
Model F 12.09 0.853 2.357 17.75
R_obust standard errors in parentheses
™ p<0.01, "p<0.05, p<0.1
a
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s A4 Ae Sk B
(1) (2) 3) (4)
Treat (FAHE) -0.921" 0.124 -2.269 -1.435™
(0.186) (0.094) (1.097) (0.253)
Treat (A7) #Year | 0.683" -0.045 2.164° 0.985™
(0.271) (0.247) (1.185) (0.403)
Cluster effect Yes Yes Yes Yes
Constant 104117 8317 135827 11.148™
(0.078) (0.043) (0.410) (0.107)
Observations 4538 1,696 600 2,242
R-Squared 0913 0.744 0.950 0.599
Model F 12.95 0.937 2.169 17.14
prust standard errors in parentheses
“* p<0.01, “p<0.05, p<0.1
3]
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<3E 19> AFE]-AAl B aEedl w4 B A
T=d AA Me A=A 37 =
1) 2) 3) (4)
Year -0.621"" 0.088 -2.063" -0.937"
(0.199) (0.114) (0.990) (0.261)
Treat (GAHNE) #Year 0.540™ -0.110 2.033° 0.659°
(0.267) (0.239) (1.083) (0.396)
TEE 8.673 -7.590 -30.834 -34.696
(22.3711) (25.147) (79.285) (45.045)
BA7Fs Q1T Hl& 157119™ 6.729" 18417 16.598™
(4.308) (2.500) (21.999) (6.042)
32k A EARAL v & 3.895 1.866 2.293 3.783
(2.897) (1.181) (9.549) (4.162)
Qs o] &E 0.086 0.615° -1.965 -0.079
(0.449) (0.325) (2.312) (0.609)
ILEHIA -2.052 -2.026 0.960 3.093
(1.310) (1.477) (5.743) (2.080)
Cluster effect Yes Yes Yes Yes
Constant 0.083 5516™ 4.283 3.330
(3.128) (1.817) (13.861) (5.217)
Observations 4526 1,696 600 2,230
R-Squared 0.918 0.753 0.951 0.624
Model F 4.943 2.163 1.296 7.404
prust Sta_r_ldard errors in parentheses
™ p<0.01, "p<0.05, p<0.1
2
- 79 -



ol

-

A A

1

]
yal

7o
i
N

—

NI

e

)A

0

M

e

w g 2]

ol M

o=

1

oLz
°F 3

¥ ohuje}

Fed, 2011

<]

k)

Aol A ow 7k A

1
o

bl ot

°

37 et

—_
fiTe)

il

el

G

N
NJo
ol
o
o
) .#O

~

{r

G

¢+

=
T
B
X
i)

]

(a4,

1
T

MAE Ao v

2018), =AlA A 2]

5

il
—_

Njo

93} 9

A

| EH =22

= E=AEE Y

11

& ]

- TH

5
{ i

Mol New
2] S

o

R

_80_

CAYG W e dE



2010 3 2019

[e)

L

A 2ol A

o

T

3y

el
o
g

o<
I~
0

doll A WstE ®olA

M
o

_,AO
o

ol up

o
=

<A 7t

=

et

=

A7t 3

=

of Aldge] uhe}

2]
=E

13

&
LS

A=A

=
=

o] JHEH FFENA

ol
=2

el

Aglel A4

]

I
fus

Age] A7 Aeloly mHozel ¢

)|

I
fus

o

T qloll A

1
o

7

R

el
;OO

jgase)

il
%)

X

7}

o

=

AL drebst o AEell A 4

<A

S

=

[}

}

k<]
R4

o

A% Aol A F2
ZRR= PUIRY

b

7}3

so} A4 2 e

7} ANEAA EANRAS JEe adt A

= 22797

445 ZF-olA

3

.l

o

i

1
T

0 53 AselA =AAAY AEo] v

‘_wm.o

1k

=T

2] <

_81_



B
i

~L
™

Hl gl A A5 7] o

th=

2 3

<

3

=z B9
TE=2

= Zl
T h

AR o} FAA o we|sho] u}

1
T

|

<AYE SRR

3} A

7]

ol =

e

B
O 1

TFAA E

o] BEO
dF=

Njo

ol
Ho

o
N

3

T
)

B

~
fi%e)

—_—

file}

M
il

uy
]

—

<P

0]
s

3 5o

3

S

ol el Anpgom EoAele] Fhe: of

&

S

o

sl

B

s},

o] FoxoF g3 A}

17 e

o

2 ol

0

Aol A A

o

X

-

3

u ol 7]

Apdo] vl o] B )

Rleh

PN
9

ols Al e

yAO

=

juze)

11

5
-

_82_

- T}

2] S



—~
fi%e)

Bl

B
i

o A &=

TH
Y
)

—

v g9 Z7k,

3L L
o H

e}

2 oA &, 9

E 1
O 1

o] M= ojsktt. A

w_

H

6
N

el
0

e

T

2 3

A

k<]
«

A7

2.

fi%e)
o]
Il

1 gho]

HA A

<)
-

ke
T

g 98 et

A

O/D &3

1
T

s O/D

Ao B2 A WaA

A At o

- -
T -

e At

—(:51_

PHE ke WA b

ok

o]
e

o

0
o

o

W
E

I

-DdlolH

R4

3 O

ATl AR

7

=
=

of EwAet =HATE FAA

=]
RUS

o Y Fuols] u

Aehal B7)= o]Hu FE

)
file)

pyl

B

A g} FAAE

X
R

Xo

~I

A1l #d o

MIEEEE

0:4
o1 5

e

9]

A eF FAA L MaE o Fol o

=
=

:F.

) H ol B =

ki3

olEl7} arET. ey ol

u g o] ]

1A= eolE st wE}

_83_



o 7]

NN

I

5] o

2}
2)

3
« H

I 9l tH(Han

et

al,, 2023). ¥

. Znhdd

d dleje

]

[

O~

o] ;q—r
7]»7{;_31 e
=
e
ol A

15

[

39

i
?_A]Tﬁ
X_;ELl
W _ao_/i
ﬂﬁﬁ.koﬁ
ﬂﬁﬂwﬂruﬂx o
Emagu EM@Q
& M- Y oy WE o = B S
%kOM ]}]] T
ﬂge 1o° o7®1w1umﬂ
Lﬂi@% nogﬂzgﬂquﬂ1
T o Q.%]Mﬂ%ﬂxﬂo
) 0
z.e ™N #;oL ;&E 0 l ]AL 21_1_. <
%ﬂfm.z ggﬁLqEZT;nﬁ
g @lg - B Eourmﬁeﬂéqu
To o ojy W X o T -~ m <
I A&ﬁmxm}ﬂﬂl
HT Lﬁmo o 110.” o:ﬁ H.I _ Yy < ‘..,ﬂo._ ‘Wl HT 7
?u%%ﬁ JMog ;uemf =
ol xﬁg mer H%Mu%amx_. mﬁﬂ
“_nno_ﬂm.vHE < OO. _,.Ll. 2
EmcrogoEoA ?Ur];@;a%.m@fm,_
ﬂo - 5 | ﬂHJI ME#I = ~ T o
© 5 R EL1 _
®e Hﬁmﬂom meo E ‘Olﬂnm*l‘wlﬁl MT,%
arﬁf_faﬁu z:gwﬂw guw
g1ﬂ@ﬁ aﬂogﬁ1z,}m¢
tER ﬁ__f;iifn
AT%AAi 1_1% gﬁﬂly
L Nro B = 0 ,W kﬁ.oloo#r mEMcT
MﬂﬁhrﬂplWLEo Em.ﬁrez Eowﬂlﬂ@:]
LT aawmw&aqm
ﬂ&L - Zoza N o
r —
wé%%? i@mlw@%%w
“._.ﬁ _L ,ﬂl\‘AIL: M_ = E,._,UFE# X Eo ﬂwo.v‘._
Xo&ﬁolﬂlwmqquQJﬂudﬂ:LHA
"B Surﬂ@rﬁﬁnmogomog
ﬂmﬂ_ T ) U o o ﬁm o .
F‘._ ﬂyﬁ@]fquLMEog_l}
%%ﬂﬁ?wﬂﬂs
OEQE% ﬂlﬁ
_%drgﬁdww.g@
qaioo
d_ﬂ;é-
H

- 84 -



A A

31(3):

T,

K

AlE e A €]

343-365.

A]

g0l

Al
f=

gi"

Al
i

=2 =
= 3

Al 2000-2018 A+ A" ZE Aol

=]
o

a3

<

“o]Z A A Pre trend testd HAH #I A|EHolA

AXRA (2021).

&l

12(1): 77-91.

A5 (2023). 7] A&

o]
2

o

ol

ol

195-202.

3] 12(1): 55-70.

b A A A 8

3
-

O = ”
3%

A% GIS % ks efakel %l

FE

’

Mz A) EAAGY ola]. 4 :

T EZAIAEEE] et al. (2014).

?l_

o

~
ze}

1
T

o] A4 A olTE 7Ad) A

1
d]

_85_



oA ey = —
o Ng R —
~ 1H [N 0 ™ = ..
g S T P
ey B0 4r - = = 70 o S 1)
B °© 7 o % q wjr Zo 0 ~
gy P be w8 % b i mﬁ o F
Nd ~ % S < = T R or o o
AL = =3 = o Mo oKl 8 10°
~ fin -y e = A o
e =" = = oE 5 5 i
N B N ° = W T 7 ° AN k2
i iy Mo 0 <] zo o g w B 5 x°
AR FoLOT p =2 - F
—_ _ LT %) ~ -~
M - il 2w i
L ¢ T F o s | < Xop®rR o
) i Y o o EL W NG Nlo
&O vﬁ B < ﬂi\_ PR ™ ﬂ ° = OE o ‘_mv.ﬁ &o
P olrprzieis < L FETT 7
{%%ﬂ%mwﬁﬂ T %4@%2
o RO &1 i oF S . e = W
W R e o= B & = EECS m
= 5 oW g — X T 5 NS | PR R T & M
: B Moo X oE o T M k! = = o M SUNCS
do L Hom T oA e T o X , 7o 0D ol o
T G PR %M&).QES%@@ X%
maﬁ,mmi“WWW%QX%%%%M%%% ﬂmﬁ
o ~ N . % - O =y
ﬂ%mﬁf@m%Aomamﬂi9%ﬂ¥mﬂ5%5% % A
M ~ < o N ET - _.I ~ OW hy v 0
) o =y [ ey BN N G o= oK ~ M < B M Rr
: mn@ﬁﬂzf?”xﬂaﬁ_ﬂewdﬁ%ﬁ =
= ~ X mh w8 = oo X TS
3 N =T oy B B i oo WX Mo o mo N o0
= ,.m_uL o 0 o l” ﬂ . - 1_PI — ol = = E,.* = Onﬂ %0 | ~ E-w 50
S = < W = I = I T o= % " : A
= ok B M oo me S = % 2 x 8 < < % - -
B oW 5 3 = < X N M = © X 2o S o
! ) o T M_ R = w ur B ° N . o
© R @@(Wm@mnM1
ol 2T o o B o} — =) DS T
ol T T0 {Jo <Jo I = o = o]
~ A4 4 XY R = A <
41 o = mT o
oF

- 86 -

A

“

Sk
22(2): T7-102.
. glo

A

ol A 9 (2021



O;

A

@I

23

1)

Ma A= 7 FA0lE

T EA S, 52(5): 27-45.

5+3]#] 13(3): 5-17.

Tt (2016). "R A olE THe FANA

2|9 32(1): 83-103.
-A714d (2014).

15 Wk R =

glo
I

T

AEA

3]#] 43(4): 561-579.

8
(2019). "EAAE JEo] Bt

[

g
'S 5

TEAE 41(2): 43-56.
rEd gode 4% 9

(2017).

o

A&

]

o]+ (2006).

1L

T EAE 49(2): 259-275.

A9 AT 32(1): 67-82.
oA (2020).

241-263.

b

ol A% -
A
A

o]

) o
0y EX
= =
= =)
I 0 B
o
5 % x°
Sk o NjJ
~ o}
N o =
5 N %
SoEE
20]
= X
o ,_ﬁo 1.|L
o TH N
;O~l
L.E ZT \m._i
Fal~ —
= " X
Br ﬂw )
X =3
e =
o) o
x Eo G_O Eo
. —_
il PR
o T &
e} 2 m ~
T o)
— X T =
T S 38
O I
8o < B
Jom o
KXo wmo 11
= - B
< ay
o =
" O

e - LA A 8

FAom”
Tl

_87_

=

=

3]#] 13(2): 103-116.
MatEA Y

1.
AldT+ 11(1): 101-128.
Z3d (2022). 371 AZ=A9} =

[
=k

A A 2]
9 (2021).

141-153.

i

o]
R4

s}

3

=z



AgAe] A s B4, AL QUL AAS R
2672 Q08). AR we EoEd 54 0 dFnEdgd Tded
AL FHoE, ALl et HAeel R
Agel - Aded (15, CASEL  nsPTH Wt AL

2

DE&FAA LU E Wl vX= " Journal of Korea Planning
Association 51(1): 111.
7ol 9 (2017). "AeAl ARRIEe] SEAIY dE" FEAE 52(2):

99-116.

ALl 9 (013). “Trd EAEA Wl wE o7t B 247
TEAF 48(7): T1-91.

Shaal s Qb (2022). "2021 tF e @ SFEAF HalA 379,

A AERE 8 BrEAe FAA bE

i)
o
ko
ro
Sha
1%
=
o
1
i
k1
>
X
oty
Lot
tote
w
L
@
o
©
3
w

Aguilera, A. and D. Mignot (2004). "Urban sprawl, polycentrism and
commuting. A comparison of seven French urban areas.” Urban Public
Economics Review(1): 93-113.

Alonso, W. (1964). Location and land use: toward a general theory of land
rent, Harvard university press.

Ambarwati, L., et al. (2014). "Controlling Urban Sprawl with Integrated
Approach of Space-transport Development Strategies.” Procedia -
Social and Behavioral Sciences 138! 679-694.

Axisa, Jj., D. M. Scott and K. B. Newbold (2012). “Factors influencing

commute distance: a case study of Toronto’s commuter shed.” Journal

_ 88 _ .-_:l'x : _'H.I_-I_ -I_-]i .-"_l ;



of Transport Geography 24: 123-129.

Batty Michae. (1976). “Urban modelling : algorithms, calibrations, predictions”

Baum-Snow, N. (2007). "Did Highways Cause Suburbanization?.” The
Quarterly Journal of Economics 122(2): 775-805.

Cervero, R. (1996). "Jobs—-Housing Balance Revisited: Trends and Impacts in
the San Francisco Bay Area.” Journal of the American Planning
Association 62(4): 492-511.

Donaldson, D. and R. Hornbeck (2016). “Railroads and American economic
growth: A “market access” approach.” The Quartely Journal of
Economics 131(2): 799-858.

Frank, L. D. (1994). An analysis of relationships between urban form
(density, mix, and jobs: housing balance) and travel behavior (mode
choice, trip generation, trip length and travel time), University of
Washington.

Garcia-Lopez, M.-A., et al. (2015). "Suburbanization and highways in Spain
when the Romans and the Bourbons still shape its cities.” Journal of
Urban Economics 85: 52-67.

Gibbons, S. and S. Machin (2005). “Valuing rail access using transport
innovations.” Journal of Urban Economics 57(1): 148-169.

Giuliano, G. (1991). "Is jobs-housing balance a transportation issue?”.

Giuliano, G. and K. A. Small (1993). "Is the journey to work explained by
urban structure?” Urban Studies 30(9): 1485-1500.

Giuliano, G., Redfearn, C., Agarwal. A., and He, S. “Network Accessibility
and Employment Centre”, Urban Studies, 49(1): 77-95.

Han, L., et al. (2023). "The Effect of Commuting Time on Quality of Life:
Evidence from China.” International journal of environmental research
and public health 20(1): 573.

Heuermann, D. F. and J. F. Schmieder (2019). “The effect of infrastructure

- 89 - ] 2-1



on worker mobility: evidence from high-speed rail expansion in
Gemany.” Journal of economic geography 19(2): 335-372.

Islam, M.R. and J.-D. M. Saphores (2022). “An L.A. story: The impact of
housing costs on commuting.” Journal of Transport Geography 98:
103266.

Jin, J. and D. Kim (2018). "Expansion of the subway network and spatial
distribution of population and employment in the Seoul metropolitan
area.” Urban Studies 55(11): 2499-2521.

Jun, M.-J. (2020). "The effects of polycentric evolution on commute times in
a polycentric compact city: A case of the Seoul Metropolitan Area.”
Cities 98 102587.

Kim, D.S. (2007), “Changes in commuting patterns and determinants of
commuting time:Seven Korean cities, The Korea Spatial Planning
Review 53:223-240.

Kim, K. and M. W. Horner (2021). "Examining the impacts of the Great
Recession on the commuting dynamics and jobs—housing balance of
public and private sector workers.” Journal of Transport Geography 90:
102933.

Kim, H. and S. Sultana (2015). “The impacts of high-speed rail extensions
on accessibility and spatial equity changes in South Korea from 2004
to 2018.” Journal of Transport Geography 45: 48-61.

Koo, D. H. (2002). "The Socio—economic Condition of Middle—class
Suburbanization.” = 22| 2]8}3] 2] 36(3): 191-204.

Liu, C. and E. Bardaka (2021). "The suburbanization of poverty and changes
in access to public transportation in the Triangle Region, NC.” Journal
of Transport Geography 90: 102930.

Masoumi, H. E. (2020). “Urban Commute Travel Distances in Tehran,
Istanbul, and Cariro: Weighted Lesat Square Models.

- 90 - ] 2-1



Mercado, R. G. and A. Paez (2009). “Determinants of distance traveled with
a focus on the elderly: a multilevel analysis in the Hamilton CMA,
Canada.” Journal of Transport Geography 17: 65-76.

Miller, C. (2022). "When Work Moves: Job Suburbanization and Black
Employment.” The Review of Economics and Statistics: 1-45.

Niedercorn, J. H. and J. F.

(1963). Suburbanization of Employment and Population 1948-1975, RAND
CORP SANTA MONICA CA.

Papa, E. and L. Bertolini (2015). “Accessibility and Transit-Oriented
Development in European metropolitan areas.” Journal of Transport
Geography 47: 70-83.

Schwanen, T., M. Dijst and F. M. Dieleman (2002). “A microlevel analysis of
residential context and travel time.” Environment and Planning A
34(8): 1487-1507.

Severen, C. (2021). “Commuting, labor, and housing market effects of mass
transportaion: Welfare and identification.” Review of Economics and
Statistics: 1-99.

Sultana, S. (2002). "Job/Housing Imbalance and Commuting Time in the
Atlanta Metropolitan Area: Exploration of Causes of Longer
Commuting Time.” Urban Geography 23(8): 728-749.

Tim, S., et al. (2002). “A microlevel analysis of residential context and travel
time.” Environment anc Planning A 2002, 34: 1487-1507.

Viguié, V., et al. (2023). "Can public transport improve accessibility for the
poor over the long term? Empirical evidence in Paris, 1968 - 2010.”
Journal of Transport Geography 106: 103473.

Xu, C. et al. (2017). "Investigating the relationship between jobs-housing
balance and traffic safety.” Accident Analysis & Prevention 107
126-136.

- 91 - ] 2-1



Zhang, P., J. Zhou and T. Zhang (2017). “Quantifying and visualizing
jobs—housing balance with big data: A case study of Shanghai.” Cities
66: 10-22.

o 2 2] ST B



A

]

_93_

=

3l

<HE 1> A

S B S
T || | 3 o 0| | o 3| | 0| B | © ©
o SEEEESE TS 8 s
,,U7H [@N] [aNEEaN| [aNERaNREaN|
—_
™
% ot P e e e e g 2
| P[0 oo | < | | S | Mo | B |4 m.ﬁ
rn) B 1o
° R0\ 23| 9| 7o oin 2142 i i o o o o, o e | 22| 45 o |32 |25
i ] =4 .
gy it ~ —_ —
s | ,nnm Ry ;umm 0O |y | T | M B Ro| =% 7| %O | < M,_ Jo| o | < | =0 || ==
| B e o o | %2 o o S
=| ™| o 7 2| 20 [ o | o | T =
,A‘.u%o)A I/ |0 Engdl ol i)
oF
) T\ T W% 5
;O._ D.r| EO ﬁo »A‘._ dAIL M_ud JIL JIL JIL
=2 B ok | mE e e e e N
~ olor =R %7 H| | H = (3
R (R | ™| O e | | < 9| O = |t o
T | | | R Ry | < ot | RO [ofa |2 703 |42 M2 o |ufo i io o, i | i | 72| 2243 o 23 2
N o |0 || e | B | o | = |5 E el [ g o ey S [T = |
S i | i e R e - o A A et e R
P |doloplom | ERGGG N ] I o Tl e o B N R K e e e
< || oo || = |2
C3ES = [
wo e fals T A =
o g R E< et el I z %
(%) ﬁﬂiﬁﬂ?ﬂOO?NGGG E.fl _:_I zmt %
* ofF |7 W




1Ho
5 | (5|
R =
Eom.#_mﬂoﬂoio =y
~ RiciniE -
Ho| o | o | o | Lo [ Ho | o 1o | o to Ho ,Wo ias Ho 1rm %ﬁm o
i o e e o o et o M
—_—= o oF | 00| AR | =X | K il 0 | 'R | T | 09 |~ ™ | PO % | | SIEK| | BRI —_
%%%%%%%%%%%%%%%%ﬂ%%%ﬂ%&@%%%ﬁ%%ﬂq%%%W%%m%% =
otﬂwlmxﬂwﬂﬂ K
«| TO L
cnﬁz&o,m. o
3 =
M o oo
1Ho
o e P ] o e T P R T R ) @%%%@@@%%%%@%1%%%&%%%%%%%
|| 03| < | M0 Mo | B\ | = | | = i o 1 |0 2| | ) | %o e
ol N ik Y T PO R o L e A ) e o i g e o e ol o d W sl g e ey o
calkakaescdicaics N A i e e e e s el el e ] oo g I o R

i

_94_




_95_

T o T
N o
¥R
i
1o
o 4 .
olMo| AT E
5.@05041 005
Hﬂ@%%%% w%mmmwﬂ%qo
ﬁn : . = 917122.1.6.0
m_xmwizﬁﬁmeoﬂ %%%%%% 131%@&%%&%%7&%%793
.oJxﬂa T e Mo HHH~ 18%3% ob%M?..oo.S.S
;%gu . 21 : b e e 4| s aed [l IS NI s A
— yiozgo T g = Rl syl 4&%%%71%@ .
Hio%mﬁlﬁ%a < =k | k| 5k | X | 5 11T |
> ¥ i AEMMEO X o | o | bo o K| Bk [ =
Nlo o o || B° ﬂowwﬂZ%% 5
- A B o i
o | i3l
i ﬂ%aﬂ&6%%%
&ﬂ25ﬂ12%% 2l
liﬂéﬂmoa%io%% |22
o %%iﬂ%%ﬁi R
e Ace A Sl
B ﬂzﬂéﬂoﬁ e
i %%%%ﬂﬂaﬂ@
5 ﬂm ¢ T || o
10
— | om = .
Dozl X
2|7 || g ;
5 Gl ,me Mww — &M o Eoc%o Ho | o N jul7] =
Y =z 7 ||| bl i
i Eﬁﬂukodu% E
| < ol T o ) e
B q o|fm oo EoﬂLn% _,__l
|7
ﬂ ioEo M_M
e
mfﬂ S
® "
i :
i )
Vi




LIQ NN QS| RN OO MLO ISR — DN © | MO RIQIRN R RNDRO OO OO — L0 O M| oQ
e R EEEE R R EE R EEEEE B EEE R e EEE R EEEE
O || N[ NN AN NN NN MDD < NN NN O[O | === — | — [ —
o/ bo| bho oo |42 ko uio ko uio | uio | | ie o | o | o | o | uto o |uo] . |uo o o] . |sko o | ko o | ko | io ko io | o e bo
arllteliaN] lﬁ._io}123441412124122&022150£L£L11311142£m501

0 nt ) NI | —
| | mo%wmmnzéééEnumnum%%%@ﬂ@nm%moﬂﬂﬂ%%ém%%%wr%%%wf%ﬁ
(| QOB | 2| T | (T T mo o W | <R |<m| |\ BT || T o || < || e | o 67 (R o o 7| | el

TR

L

T 0 (9

- - T+ e 2

ik T X = " ol oo i -

5o 1Ho T N o o 3n WAU Wo Wo
T | o o

]
A=

_96_




AE 2% 19638.7
A HYs 16953.1
<H-2 4> 20199 1§ A

T I18EE
AR E 40978.0

7135 23625.2

221234715 45003.3

2T 2 5671% 40569.9
o5} 21921.0

AN 1% 19160.5

%91 2% 192384

ATE 67992.7

S| §l % 50329.1

s 113907.5

4% 15301.6

F3% 493434

=T SARE 578155
A g5E 55666.8

s 16309.2

TH8E 152774

Al 55666.8

thaks 181425

e A AER1E 16774.3
= AE171%E 22907.8
A5 271 % 152745
HE27¥3% 50160.5

BPEY T93% 15840.0
A1 15071.3

SET 415 17360.5
= FA2E 16357.5
AMdET sd5 21480.1
7% 23552.7

o H?L% 339384
T3t 264765

95 17373.1

SE1% 23657.9

AR 5E3% 177539
7HE3E 150733

T2 3% 83584.0

T2 T2 5% 24647.8
TRE 16195.2

FAA e 67910.7

_97_



|m|nllo|lts|m M| <t m||ay| ;|| oy 0| —| <t ooy~ |n
REIRE 1270.7,2..00.6,L5.2.5.5.7.6,......9.0@58.6.219.154122.4645.6.65
wmmmM%M%%M%%@mmmmm%%wW%%@Mﬂ%@%%%ﬁ%%%%%mmw%%%m%
TINS|IDN|DRQAQ D[R [D|S|© BIR|IE|S|% 8|88 =S8R N
s el lee! el fa Do |lS|n 6|60 |
— S S e e R I e e e e et et Kl LSS RS R PN S S b oS IS ey S =] [ bl o =] B
o | Ho | o CnﬁoEoEoEo o | Ho | o | Ho o [ 1o | o | Ho | 1o
cmwllwz ol [ %4?%&? cm_lcﬁcnﬁcﬂﬁcnﬁ c%:.ﬁ&o c‘ﬁc‘ﬁwﬁ to o Mo Ho
—~ iy = g P
B e e e P e e e e e g e e e
o = % X% 2|0 | 40 | M| <3| % 5 || B | b | 1 || || | 2| M| {5 || =0 A
. in
I t t + iy
no M i = F o i
X jais
go Ho ~ o o Uruwu ,W
n

Il

el

_98_




|| — | |O
NI D= || O
=N NS
57%81
— | — O
o 40 o uio | 43
N = | = | =
i e
2) ;O*WOQE

=3

"

o+

T
i

-u”ﬁ}ﬂ

]
- |
—

A -

_99_



Abstract

The Effects of the Metropolitan Railway
Expansion on Commuting Distance in the

Seoul Metropolitan Area

Advised by

Prof. Song, Jae Min

August, 2023

submitted by

Han, Yeon Su

Department of Environmental Planning Graduate

School of Environmental Studies

Seoul National University



This study started with the problem that improving accessibility
through a metropolitan public transportation system that connects
within and between cities to solve transportation problems in the
metropolitan area may be a conflicting concept with conflicting goals.
Improved access to public transportation can shorten travel times and
free people from time constraints. Commuters on the outskirts of the
city may have more option for jobs further away than those near
their residence and less pressure to travel long distance, which may
increase the likelihood of suburbanization. Therefore, it is necessary
to clearly distinguish the relationship between transportation
accessibility and jobs-housing balance and how these two issues
affect each other and to further analyze the changes in jobs—housing
balance and commuting patterns due to public transportation

expansion.

Therefore, this study aims to empirically analyze the impact of
the opening and expansion of the metropolitan railway system on
commuting distance. The change in commuting distance is measured
as the difference between before and after the opening of a
metropolitan railway station. To this end, the change in commuting
distance is analyzed before and after the opening of the metropolitan
railway system using difference-in-differences, and then the
differential impact of the opening and expansion of the metropolitan

rail system is analyzed by region.

To summarize the main findings of this study, first, the analysis
of commuting traffic amount and average commuting distance
between the Seoul, Gyeongi, and Incheon shows that the total

commuting traffic amount between the metropolitan areas has
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increased. It can be interpreted that the urban rail network, which is
organically connected to the wider region due to the opening and
expansion of new metropolitan rail station, is responsible for the
increase 1in total traffic amount between Seoul, Incheon, and
Gyeonggi—do. In addition, the average commute distance was found to
decrease over time in the entire metropolitan area and in Incheon and
Gyeonggi—do, but the average commute distance was found to
increase due to the expansion of the metropolitan area’s urban
railroad. This indicates that the metropolitan railway expansion has
contributed to the increase in commuting distance. Second, it is found
that commuting distance increased with the addition of new
metropolitan rail stations. While commuting distances decreased in
administrative districts without a metropolitan rail station, commuting
distances increased in administrative districts with a new station.
This suggests that improved access to suburban areas through
metropolitan rail expansion has had a positive impact on the choice of
distance residence and working locations, and that spatial mismatch
has accelerated as suburbanization and long-distance commuting
become more feasible. Third, the impact of the opening of
metropolitan rail stations on commuting distance was differentiated by
region. The increase in commuting distance was more pronounced in
Incheon and Gyeonggi-do than in Seoul. This implies that the
gradually expanding metropolitan transportation network will have a
significant impact on deepening regional disparities in commuting
distances.

This research suggests that addressing transportation issues In

the metropolitan area and jobs—housing balance strategies must be

integrated. Based on the fact the increasing commuting distances are
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a major cause of spatial mismatch, it is necessary to establish urban
spatial policies and transportation policies that can alleviate
transportation problems in the metropolitan area by improving
accessibility, while also addressing spatial mismatch that comes with
urban sprawl. In addition, the fact that commuting occurs throughout
a metropolitan area and the impact can vary by region means that it
1s i1mportant to identify the socioeconomic characteristics of the
affected areas and plan for various strategies that take into account
their spatial distribution. Finally, it suggests that policy efforts should
focus on whether to prioritize the implementation of jobs—housing
balance of transport accessibility and how to reduce both commuting

distance and commuting time.

€ Key words : metropolitan railway, commuting distance,

jobs—housing balance, difference-in-differences

€ Student Number : 2021-25674
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