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Analysis on the Structural Mediation Effects of Public Transit Use for Retail
Sales
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Abstract

Such characteristics as population, employment, and block are factors that can have effects
on both demand for public transportation use and retail sales. Therefore, the purpose of this
study is to demonstrate the structurely mediating effect of public transportation use between
retail sales and the neighborhood environment. For the purpose, factor analysis method and
the structural equation model are employed as the model for it. The major findings are
as follows: The mediating effects in the commercial area were not significant. And, it was
proved that there is an indirect effect of transit ridership caused by neighborhood
environment factors on the retail sales in the entire area as well as the residential area. It
was analyzed that retail sales are varied with about 9.2% median effect in the entire area and
about 55% in residential area by transit riders. In conclusion, this study empirically
demonstrates the important role of public transportation use on increasing retail sales in
the Seoul metropolitan area, especially in residental area. In addition, we confirmed that
the increase in public transportation use could lead to the revitalization of local
residential areas. Therefore, the result of this study suggests that the linkage of public
transit accessibility and commercial facilities is important for the economy of a region to
be activated.
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Table 1. Summary statistics

Entire Area Residential Area Commercial Area
Model Model Model
Mean Std.Dev Mean | Std.Dev Mean Std.Dev
3% FYEYHEY)
Dep. Var. On-Weekdays Sales (M-KRW) 38.81 294.05 27.68 70.7 64.65 524
tHS2E 7~9A SHAAE) 4,048 4,416 3,935 4,184 4,311 4,903
On-Ridership at 7-9 AM (0_0709) ' ! ! ' ' '
= EnE 7~9A| SHAHRIA(R)
C|
DIP_I; Off-Ridership at 7-9 AM (F 0709) 2,775 3,867 2,448 3,413 3,534 4,670
o HELE 14~16A1 SXFRIL(QD)
ol
El; On-Ridership at 14-16 (O_1416) 1,647 1,854 1,498 1,667 1,995 2,171
- EWE 14~16A SHEAFRIRI(Q)

RTJanS; Off-Ridership at 14-16 (F 1416) 1,623 1,801 1,487 1,646 1,942 2,087
IF Core HaE 20~24A SAEIAE) 2,751 4,173 2,358 3,579 3,661 5,187
actors | o Ridership at 20-24 (0_2024) ' ' ' ' ' '

EnE 20~24A] SEAHQIR(Ql)
Off-Ridership at 20-24 (F_2024) 3,568 3.944 3.385 3647 3.992 4533
=o|2 (0|
N “?.T(“) 181.02 1282 226 169| 153.81| 117.47
Total Population (T_pop)
20CH ofst eIkl
21Tt |Pop. less than 20s or equal (P_It20s) 35.23 29.87 394 363 34.88 21.2
£4d 20~50CH 21742l
Pop. Pop. from 20s to 50s (P_2050s) 118.04 88.02 14417 105.6 100.51 77.47
Factors 60CH Of& 2172l
Pop. over 60s (P_o60s) 32.73 24.04 42.07 30.2 28.43 21.28
=079
Flotating Population (F_pop) 1,230.1 1,085 965.87 886.95 1,480 1,045
4374 LT ALA==(7H)
a8 No. firms of 43 living business types| 68.09 168.11 46.03 118.96 119.28 239.3
£y (ch\_ ﬂrnls_43)
B Z AKX 7
Emp. SARETCH) 469 1,377 319.52| 1,111.64 815.88 1,806
No. total employees (T_emp)
Factors SALH =N
No. total firms (T firm) 77.96 168 55.27 119.21 130.56 237.7
=25 =537|(m)
ey Block Size (B_size) 5,349 6,663 4,843 | 5,306.18 6,522 8,951
Block =(7H)
Factors No. Buildings (Build) 778 204 752 197 8.35 21
No. Obs. 14,362 10,037 4,325
92 rZEAZ, H53A 5% (2018)
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Table 2. Analysis results on the Path-coefficients for measurement model and factor loading

PU9O| THEHEE
(Akaike

?‘Kﬂ S|

F 29 sithol 24 4

Entire Area Model Residential Area Model [Commercial Area Model
Path . Factor Z- . Factor | Z- s Factor | Z-
loading | Value loading | Value loading | Value
0O_0709+Transit Ridership Factors | 1.000| 0.639*** 1.000 | 0.853*** 1.000 | 0.583***
F_0709«Transit Ridership Factors | 1.732| 0.965***| 4229 | 1.287|0.969***| 96.51| 1.916|0.969***| 27.49
O_1416+Transit Ridership Factors | 1.456| 0.982***| 4296| 1.074| 0.98***| 104.8| 1.601|0.981***| 279
F_1416<Transit Ridership Factors | 1.429| 0.972***| 4309| 1.054|0.972***|10645| 1.598|0.976***| 28.07
0_2024«Transit Ridership Factors | 1794 | 0.994***| 4265| 1.319|0.991***| 97.64| 1.958|0.988***| 27.3
F 2024« Transit Ridership Factors 13| 0.89***| 4351 | 00981 ]0.905***|115.64 | 1.441|0.895***| 28.58
T_pop <+ Pop. Factors 1.000 | 0.982*** 1.000 | 0.988*** 1.000 | 0.979***
P_It20s <« Pop. Factors 0.991| 0.938***|390.16| 0.994| 0.93***|312.79 0.95 | 0.939*** | 195.28
P_2050s «+ Pop. Factors 0.965 | 0.961***|499.45 0.97 | 0.968*** | 404.18 | 0.969 | 0.945*** | 251.2
P_o60s «— Pop. Factors 0.947 | 0.974*** |466.69 | 0.938|0.966*** |357.16| 0.947 |0.983*** | 255.48
F_pop « Pop. Factors 0.626 | 0.199*** | 24.06| 1.127|0.344***| 36.18| 0.679|0.249*** | 16.82
No_firms_43 « Emp.Factors 1.000 | 0.9471*** 1.000 | 0.899*** 1.000 | 0.884***
T_emp « Emp. Factors 1.028 | 0.922*** 21769 | 1.147|0.963***| 57.15| 1.037[0.903***| 429
T_firm < Emp. Factors 0.807 | 0.999***|306.22 | 0.809 |0.947***| 81.77| 0.805|0.986***| 82.1
B_size « Block Factors 1.000 | 0.995*** 1.000 | 0.997*** 1.000 | 0.845***
Build < Block Factors 0.236 | 0.567*** | 46.84| 0.225|0.537***| 44.48| 0.291|0.568*** | 23.46
Model X (df; p-value<0.05) 6351.5 4626.4 3403.9
. CFl (>=0.9) 0.986 0.985 0.976
statistics ™ pVISEA (<=0.08) 0079 0076 0.104
on the SRMR (<=0.08) 0.035 0.03 0.049
goodness TU (>=09) 0976 0978 0.959
of fit AIC 245367 179355 -20076.1

Note: ***, ** *

B: Non-standardized coefficient
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Prob.<0.01, Prob.<0.05, Prob.<0.1 at significance level.
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