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Empirical Study on Spatial Justice through the Analysis of Transportation
Accessibility of Seoul
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Abstract

As social welfare has become important throughout all urban issues, spatial justice, which
is a combined concept of social justice and space, has gotten a momentum in the field of
urban planning. Since the concept of spatial justice was introduced by Harvey in 1973, its
implications for planning have been discussed from the diverse spectrum in the U.S. and
Europe. Particularly, the issue of spacial justice has been in the center of transit policies
because an unfair distribution of transport services directly affect everyday life of the
disadvantaged group. However, few empirical studies have tried to investigate the extent to
spatial justice in Korea. The purpose of this paper is to examine spatial justice of Seoul
through analyzing the relationship between transit accessibility and the location of the
disadvantaged. After calculating the accessibility indices, Gini coefficient and Lorenz curve are
employed to measure the inequality of the indices with respect to the distribution of the
disadvantaged. The results show that the spatial justice in terms of transit accessibility appear
differently by the type of the disadvantaged group, including people with age 65 or over,
renters, and people with poverty, providing policy implications for transit investment.
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Table 1. Methods of Accessibility Measure

Classification Methods of Accessibility Measure Researcher
Number of busstop or subwgy station Cho et al.
Area or Population (2012)
Statistical 3 . . Kim et al.
P Public transportation division of rate(%) (2013)
5 - . y Sung
Reflected dummy variable(L: within 10 minutes, 0: over 10 minutes) 2012)
The number of centroid of administrative district within service areas Jeon et al.
Space - - standard of service area: bus(400m), subway(500m) (2012)
Geometric Sum of thiessen polygon (GIS)
Methods ; S : P Park
Density of distribution of bus stop via Kernel estimation (GIS)
o . ) . (2008)
Estimation of service area via network analysis (GIS)
n
Accessibility = Mif j(d)
i
4 d—dy _ Y Jang et al.
fld) = 7[1 —tanh ) ] 4 =2[1+tanh(dy/d,)]? 2011)
- standard of service area: bus(400m), subway(1000m)
- weighting by number of vehicles passing at peak hour
Accessibility= Y, ( Wx service level )
il i Delbosc(2011)
Comprehensive N= number of stop within service area Curie(2010)
Methods - standard of service area: bus and tram(400m), trail(1000m)
- standard of service level: number of public transportation arrived per week
Accessibility =Y ,(1.3189¢~ %) Welch
N
x: Connectivity index by Mishra (2013)
Accessibility, = Y jw Sf(dys)
T Cho
k: type of transportation, r,: route of k, Sf: service level of 7, (2014)
F(d,,): distance decay function
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Figure 1. Method of accessibility measure
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Table 2. Classification of Vulnerable People

Classification List
RESINER] Low-income people
Vulnerability RRE

Housing Public rental
Characteristics apartment
Elderly(over 65)
Minor(under 19)

Demographic
Characteristics
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Figure 3. Distribution of bus accessibility

[ Lerge Living Area

[] Administrative
Boundary(Gu)

Accessibility of Subway
[ tower 20%
Il top 20%

Figure 4. Distribution of subway accessibility
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Figure 5. Distribution of transportation
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Table 3. Distribution of bus accessibility

Nu.m .ber qf Ratio of district
administrative il :
S within region
Region district
lower top lower top
20% 20% 20% 20%
L | = 2 19% 19%
ek 5 13 11% 28%
center 13 15 27% 31%
£ 18 30 14% 23%
o= | @ 4 32% 5%
Table 4. Distribution of subway accessibility
Nu.m ‘ber O.f Ratio of district
administrative Al .
e within region
Region district
lower top lower top
20% 20% 20% 20%
i 34 1 29% 9%
ﬁ’g;th 7 12 15% 26%
center 6 24 12% 49%
i 31 20 24% 16%
Se;‘j:h 6 18 7% 21%
Table 5. Distribution of transportation
accessibility
Nu.m ‘ber o_f Ratio of district
administrative e .
i within region
Region district
lower top lower top
20% 20% 20% 20%
U 37 20 32% 17%
i 8 10 17% 2%
center 9 22 18% 45%
i 4 20 2% 16% 19%
Se:j:h 10 8 2% | 10%
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Table 6. Descriptive Statistics of Accessibility

Standard
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Table 7. Correlation analysis of variables

Classification Bus Subway
g bus 1 409+
E:r subway A409*+* 1
total -.081* -160***
§' apartment -.066 -051
® public rental 004 042
apartment
‘8: total -.080* =197
§ economic =
2 | wulnerable group 041 -092
g total -.098** 222G
;T under 19 =115 -. 246>
g over 65 0.010 -195**
% p-value=0.01, ** : p-value=0.05, * : p-value=0.1
2. iIZnE HIE ARH FHeA
5 710] 7% Yo 24
1) OEsns Y241 ARE FHAAS
20| TR 2
HENE HI2EQ 38 28 AHE 2
o A H HeE AYoA] =2 FILE 2
0|1 e LR|Ho| U HZHES LiEh
= A BT % ARk olok FA Al
FOASIO] HTIAE EI517] 218K Pearson
SERAES HAIBIIT
A HAGH RoHd FA2ERe AdAdes

0409(p-value=000)2 LIEIL} BAXECZ {9
B O] ATEAE TR Aoz BT
HAQ Het 7 AdkY 23 & FH, & 7}
T & Y, 194 ol5t 97t BAECE [{9
ot 29 ATEIAE TR Aes BT
I} ABAS0] 37171 001 BEZ LERL
AEEAQ g== 3R]

Zl

il 4

Bis A=
Alotast A 7 AREs 2% & 59, &
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Table 8. Gini-index for Bus Accessibility

2 FHESIRACL
B4 An WA XolE 2T FQT Hrt
1941 oI5t A7t AUA+7F FA LERL} 28
& B ZO% UEROm, 6541 Ol Q7=
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A7 tisiie Sd@d0] EBET 28 U}
ERi Tk

re 4

0

7] fletd &
Heog TR
B4 Za 2 FIgolMe 7128gea3At

Classification Seoul west-south | west-north center east-north | east-south
observation 424 117 46 49 128 &4
4 total* 0.341484 0.30160 0.39113 0.54043 0.27716 0.26682
[a]
%_. over 65 age 0.305965 0.28107 0.38197 0.53817 0.23000 0.27427
& under 19 age 0.35288 0.31804 0.39977 0.56688 0.29237 0.25117
é— total* 0.335836 0.29073 0.33444 0.52324 0.27465 0.27372
174]
] :
3 i gl 0.268029 0.25423 042141 0.37489 019071 0.35064
o vulnerable group
total 0.338126 0.31658 0.38717 0.54427 0.25637 0.23618
gr apartment™ 0.346137 0.31454 0.32941 0.55886 0.27744 0.19726
7]
a :
pulilis reptal 0306783 | 045016 0.34308 061450 015220 | 0.01899D)
apartment
: over 0.01 compared to the comparison group, * : comparison group
80 | TZEAZ, A50# 4% (2015)
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Table 9. Gini-index for Subway Accessibility
Classification Seoul west-south | west-north center east-north | east-south
observation 424 117 46 49 128 84
z total* 0.529995 0.52031 0.51576 0.53935 0.50274 0.29984
0
[}
é over 65 age 0.525624 0.50476 0.51858 046065 049311 0.31788
& under 19 age 0.545993 0.54204 0.52715 0.56967 0.52653 0.29702
§ total* 0.52153 0.51577 0.50719 0.51937 0.48850 0.29761
& -
3 s 0536629 | 0.54609 0.55094 0.33499 049201 033722
a vulnerable group
total 0.519162 0.50475 0.50534 0.54906 0.51066 0.28082
=
e apartment* 0494188 046589 045477 0.52095 049978 0.24656
& =
publiE el 0561138 | 051730 054135 0.38633 037113 0.73957
apartment
: over 0.01 compared to the comparison group, * : comparison group
100%
90% Y C::Zssliatiivie poefrceur;tage of 100% ' )
I i e sox - ¥ Ukt pentge o
70% 80%
60% 70%
50% —equality 60%

- —-west-south 50% —equality
1% ---west-north 20% — west-south
30% —center N ----west-north
20% east-south 30% —center
10% X : Cumulative percentage of ~~~e€ast-north 20% east:south

% Population 10% Xs Cpumullatt_xve percentage of ~~east-north
0% 20% 40% 60% 80% 100% 0% =

Figure 6. Lorenz curve of Bus Accessibility
for the total population
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Figure 7. Lorenz curve of Subway Accessibility
for the total population
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Table 10. Spatial Equality of Transportation Accessibility for the socially vulnerable group

Seoul west-south west-north center east-north east-south
Classification
Sub Sub Sub Sub
Bus way Bus way Bus Bus way Bus way Bus

over 65 age

under 19 age

economically
vulnerable group

public rental
apartment

+ : equality with the comparison group, x : inequality compared to the comparison group
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