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Abstract

The objective of this study is to analyze the travel behaviors of customers accessing to three different types of
shopping facilities - traditional markets(TM), hyper markets(HM), and super supermarkets(SSM) - and also to find
out the most desirable location for each type of shopping facilities that encourage sustainable transportation and
smart urban growth. It also demonstrates what mode has the highest percentage of modal split and what is the
access distance for public transport mode by each shopping facilities (SSM: 84.5% walking and 667m, TM: 20.1%
bus and 1.6km, HM : 46.2% private car and 4.2km). Among TM, HM, and SSM, statistically significant
differences are found in terms of mode choices and other associated travel behaviors. The research findings are
expected to contribute to finding future urban planning and transportation solutions that promote walking and
public transit uses for shopping trips and thus help support green transportation and sustainable urban growth.
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Table 1. Number of samples obtained by shopping facility type

Classification N. %

SSM GS Supermarket (Maetan) 150 16.6
Lotte Mart (Ingye) 173 19.2

Subtotal 323 358

™ Gumaetan TM 150 16.6
Motgol T™M 152 17.0

Subtotal 303 336

HM Home Plus (Dongsuwon) 140 15.5
Home Plus (Youngtong) 135 15.0

Subtotal 275 30.5

Total 901 100

Note. SSM: Super Supermarket, TM: Traditional Market, HM: Hyper Market
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Table 2. Summary of variables

Variable Data Type
Personal  Gender Discrete
Char. Age Continuous
Marital Status Discrete
Household Dual Career Status Discrete
Char. Gross Annual Income Continuous
Housing Type Discrete
N. of Vehicles Continuous
Shopping  Type of Facility(SSM, TM, HM) Discrete
Char. Convenience in terms of Trip Discrete
Purchase Item Discrete
Purchase Cost(per 1 trip) Continuous
N. of Shopping Trips(per 1 week)  Continuous
Trip Access Mode Discrete
Char. Type of Departure Discrete
Type of Trip(Single or Complex) Discrete
Access Time Continuous
Access Distance Continuous
Type of Parking Lot Discrete
Parking Time Continuous

Walking Distance from Parking Lot Continuous
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Table 3. Comparison of personal and household characteristics

of users by shopping facility type (unit : %)
Classification SSM ™ HM
Gender Non-response 0.0 0.0 04
Male 204 238 15.6
Female 79.6 76.2 84.0
Age Non-response 0.0 0.0 0.4
10s 9.0 23 22
20s 16.4 12.2 222
30s 32.8 13.5 40.0
40s 22.0 22.8 236
50s 12.4 25.4 76
More 60s 1.4 238 4.0
Marital Non-response 0.0 23 0.4
Status Married 73.7 80.9 66.9
Singles 26.3 16.9 327
Dual Career Non-response 1.5 3.0 0.0
Status Dual Income 26,6 333 218
Single Income 71.8 63.7 78.2
Gross Non-response 46 53 2.2
Annual 2 million won 9.9 17.5 19.6
Income 3 million won 16.7 2.1 185
More then 68.8 55.2 59.7
4 million won
Housing Non-response 03 03 1.1
Type Detached House 53 304 10.9
APT 923 52.5 65.8
Mixed House 0.0 1.0 44
Row-House 1.5 15.2 14.5
Others 0.6 0.7 33
N. of None 9.6 271 20.0
Vehidles One 70.0 63.0 58.2
More then 2 20.4 9.9 21.9
FHAde AF] A3l AL B, BAA
02T Fogk 2o (p(0.05)7} YE Aoz BTt
HZ ARIAAIE A7) gl wte g A &
dsle] Hagdo] diFsa i, Table 49 Aol
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Table 4. Homogeneity analysis of shopping facility type and

housing type
Detached APT  Mixed Row- Others Total
House House  House

SSM 53% 922% 0.0% 1.7% 08%  100%
™ 303% 525% 09% 151% 09%  100%
HM 109% 658% 43% 145% 43%  100%
Total 154% 708% 1.7% 10.1% 20%  100%
Result XZZ 17139, p— value: 0.000 (p<0.05)
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Table 5. Comparison of shopping characteristics of users by

shopping facility type (unit : %)
Classification SSM ™ HM
Purchase  Non-response 15 2.6 0.0
Cost s 10,000won 155 116 40
(per 1:1110) 14,000-30,000won 536 637 153
30,000-50,000won 24.2 17.8 28.0
50,000-70,000won 53 43 52.7
Total 100 100 100
N. of Non-response 12 26 0.4
shopping 1 time 208 195 524
(Tg'eprs1 2 times 30 264 342
week) 3 times 29.7 20.5 9.1
More than 4 times 133 31.0 40
Total 100 100 100
Purchase  Non-response 03 13 0.0
Item Fresh Food 399 858 389
Processed Food 47.7 33 26.9
Industrial Goods 1.5 36 29.5
Others 0.6 5.9 47
Total 100 100 100
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Table 6. Comparison of travel characteristics of users by

shopping facility type (unit : %)
Classification SSM ™M HM
Departure Home 746 805 724
Company 167 109 193
Other 8.4 83 8.4
Non-Response 03 03 0.0
Subtotal 100 100 100
Access Mode Car 10.2 43 462
Bus 40 201 145
Taxi 0.3 0.7 6.2
Bike 0.6 13 1.5
Walk 845 729 298
Others 0.3 0.7 1.1
Non-Response 0.0 0.0 0.7
Type of Trip Subtotal 100 100 100
(Single Trip Single-Purpose 759 825 644
or Complex  Complex-Purpose 220 152 265
Trip) (On Routing)
Complex-Purpose 1.2 2.0 84
(Change of Routing)
Non-Response 0.9 03 0.7
Subtotal 100 100 100

Convenience  Accessibility of Walking ~ 89.2 733 396

in terms of  Convenience of Parking 5.6 03 316
Trip Convenience 40 208 233
of Public Trans.
Delivery Service 0.6 0.0 29
Non-Response 0.6 5.6 2.6
Subtotal 100 100 100
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Table 7. Homogeneity analysis of shopping facility type and
access mode

Car Bus Taxi Bike  Walk  Total

SSM 103% 42% 03% 06% 847% 100%
™ 45% 202% 06% 12% 733% 100%
HM 472% 149% 63% 13% 304% 100%
Total 195% 128% 22% 1.1% 644% 100%
Result x%: 29339, p— value: 0.000 (p<0.05)

Table 8. Comparison of the access distances by shopping facility
type

SSM ™ HM Total
Mean 1,262m 2,415m 4,846m 2,718m
75%ile 667m 2,000m 7,500m 4,167m
Std. 2,669m 3,745m 4,189m 3,832m
N. 311 282 253 846

Table 9. ANOVA of the access distances by shopping facility type

Sum of S df Mean S. F  Sig.
Between Groups 183110797 2 915553985 72 .000
Within Groups 10581608448 843 12552323
Total 12412716419 845
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Table 10. Cumulative probability distribution function of the
access distance by shopping facility type

Model R2 F Sio.
M exp(o.oosfo-‘:’ri) 0939 7,69  0.00
™ exp(70.0187—0'wﬁ) 0933 6945 000
HM  0.168+0.087-0.0029x 0970 5374  0.00
+0.000029z°

F 100%
; 0%
g 0% 3T
£ o
% 60% HM
D
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Access Distance (m)

Figure 1. Cumulative probability distribution of the access distance
by shopping facility type
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Table 11. Comparison of the access distances for public transport
mode by shopping facility type

Table 13. Cumulative probability distribution function of the
access distance for public transport mode by shopping facility type

SSM ™ HM Total Model R2 F Sig.
Mean 604m  2,069m  2762m  1,570m SSM p(0.027 0344 0908 2450  0.00
75%ile 667m 1,583m 4,167m 1,000m x
Std. 992m  332m  3320m  2743m ™ exp(-0.038— 2447, 0349 4630 000
N 260 268 15 663 M 0286+0.1212-0007: 0306 792 000
Table 12, ANOVA of the access distances for public transport
mode by shopping facility type F100%

Sum of S df Mean S.  F Sig. 2 o™ ssMm
Between Groups 491544174 2 245772087 36 .000 :g 80
Within Groups 4493264724 660 6807976 § Zz GLY
Total 4984808899 662 g
3 o
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Figure 2. Cumulative probability distribution of the access
distance for public transport mode by shopping facility type

Table 14. Comparison of the access distances for walk/bicycle by
shopping facility type

SSM ™ HM Total
Mean 456m 662m 913m 601m
75%ile 667m 667m 1,333m 667m
Std. 321m 491m 518m 450m
N. 272 218 83 573
ol gdY S BA% A= Table 149 2t} o] dY
< A2AE 9 Thpercentile® AAE 7%, SSMI} A
PAAS 667Tm, HFrFEE 1.3km= YERITH

Cervero(2007)= GA1H H$l(catchment) & 1/2
mile(805m) 2 Ek=H], SSMF AfAle] o] &dY
2 1 A9} 3 ol Shas Bl Stk UiE
ntEd| gt FEE ] o] &G SSM E AlA]
2 vma] o 2w F= Bl Ao Uehghed], og
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Table 15. ANOVA of the access distances for walk/bicycle by
shopping facility type

Sum of S df Mean S. F  Sig.
Between Groups 25951816 2 12975908 29 .000
Within Groups 247353232 570 433953
Total 273305049 572

Table 16. Cumulative probability distribution function of the
access walk/bicycle distance by shopping facility type

Model R2 F Sig.
SSM exp(0.164 — 0<i68> 0.921 443 0.00
™ exp(0.122 — 0-147) 0.953 766 0.00
HM -0.176+1.0012-0.2922° 0.982 654 0.00
+0.0282°
gmo%
; 90%
3 sox
2 0% M
—% 60%
2 so%
3 %
30%
20%
10%
0%
3,000 6,000 9,000 12,000 15,000

Access Distance (m)
Figure 3. Cumulative probability distribution of the access
walk/bicycle distance by shopping facility type
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Figure 4. Comparison of the distances to the three types of
Korean shopping facilities and the walking distances to transit
stations measured in the U.S.
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