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A Study on the Re-examination of Parking Requirements for
Discount Stores and the Utilization Plan of Parking Space

ABSTRACT

This study conducted parking demand-supply analysis of 13 big discount stores’ in Busan using qualitative and quantitative
methodologies. Based on the analysis, we reexamined the parking requirements in discount stores and suggested effective use
plan of established parking lots. We found that all big discount stores in the study had more parking spaces than actual
parking demands. Also, there are differences of parking occupancy rate by their location types. Third, even if the minimum
standard for parking provision in the stores is reduced by up to 20%, they would be adequate to respond current parking
demands. Thus, we suggest to consider different parking standards depending on location types. Finally, in order to utilize
surplus parking spaces, this study suggests to examine whether parking with various purposes besides shopping is permitted
or not.
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Fig. 2. Total Floor Area-The Number of Parking Spaces

Table 1. Location Property of Discount Stores

Stores Location Property
Subway area Land use Housing type

Al O SR.A, CA. APT, S
A2 x SRA,CA,SLA. APT
A3 O SR.A,CA. APT
A4 O SRA. APT, S
A5 x SRA., CA. APT
Bl O SR.A,CA. APT, S
B2 O SR.A,S.ILA. S
B3 O SRA, CA. APT
C1 O S.RA,SIA, CA. APT
C2 O S.R.A,B.A, CA. APT, S
C3 O SRA, CA. APT
C4 O S.R.A, P.O. APT, S
C5 O SRA, CA. APT

note C.A. is Commercial Area, S.R.A. is Semi-Residental Area, S.I.A.
is Semi-Industrial Area, B.A. is Business area, P.O is Public Officer, S
is Single house.
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Table 2. Result of Simulation by Average Arrival Time Interval

Stores AVerage of Maxim}lm of Occurrence of
occupation(%) | occupation(%o) queue
Al 51.81 64.63 N
A2 26.05 37.69 N
A3 41.87 51.82 X
A4 30.59 4021 <
AS 32.45 4732 <
Bl 26.66 35.05 <
B2 23.46 3131 <
B3 3026 39.89 <
Cl 29.68 36.48 N
2 28.64 36.40 N
3 41.60 52.75 N
C4 2426 3122 N
Cs 4024 4828 N

note x means that it does not occur queue
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Table 3. Result of Simulation by Peak Hour’s Arrival Time Interval

Stores AVerage of Maxim}lm of Occurrence of
occupation(%) | occupation(%) queue
Al 65.91 79.30 N
A2 58.00 76.01 N
A3 60.77 72.94 N
A4 35.70 45.87 N
AS 59.65 78.19 N
Bl 46.93 57.01 N
B2 26.71 3492 N
B3 3625 4172 N
Cl 5397 54.21 N
2 4330 53.58 N
3 54.96 65.81 N
4 31.40 37.46 N
Cs 52.36 65.11 N

note x means that it does not occur queue
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Table 4. Difference of Actual Data and Simulation Value

. By Non-homogeneous
By Poisson process* Y . &
Stores Poisson process

AV. | SV. |[AV-SV.| AV. | SV. |AV.-SV.
Al | 6888 | 6322 | 566 | 6,888 | 6912 | -24
A2 | 1,136 | 1,050 86 1,136 | 1,183 | -47
A3 | 6243 | 5620 | 623 | 6243 | 6257 | -14
A4 | 2,608 | 2,567 | 4l 2,608 | 2,494 | 114
AS | 1452 | 1244 | 208 | 1452 | 1418 34
Bl | 2,181 | 2,086 | 324 | 2,181 | 2231 | -28
B2 | 2,953 | 2,629 95 2,953 | 2981 | -50
B3 | 2218 | 2,127 91 2218 | 2267 | -49
Cl | 3,775 | 3438 | 337 | 3775 | 3811 | -36
C2 | 35560 | 3,067 | 493 | 3,560 | 3,589 | -29
C3 | 3305 | 3,093 | 212 | 3305 | 3334 | -29
C4 | 3044 | 2913 | 131 | 3,044 | 3067 | -23
C5 | 4494 | 4248 | 246 | 4,494 | 4498 -4

note * depend on arrival time interval A.V. is Actual Value, S.V. is
Simulation Value

o

Nk

Table 5. Result of Simulation by Non-homogeneous Poisson

Process
The number | Reduction | Average of | Maximum of | Occur-
Stores | of parking ratio | occupation | occupation |rence of
space (%) (%) (%) queue

947 0 57.71 71.70 X

Al 758 20 72.10 89.58 X
663 30 8247 100.00 0

1,042 0 47.37 65.64 X

A3 730 30 67.61 93.7 X
626 40 78.15 100.00 0

298 0 36.16 62.08 X

AS 209 30 51.56 88.52 X
179 40 61.45 100.00 0

582 0 44.17 59.11 X

C3 350 40 73.45 98.29 X
291 50 87.31 100.00 0

814 0 43.18 56.27 X

C5 489 40 71.87 93.66 X
407 50 84.95 100.00 0

321 0 28.12 56.07 X

A2 193 40 46.77 93.26 X
161 50 55.13 100.00 0

756 0 36.98 51.85 X

Bl 454 40 61.57 86.34 X
378 50 75.18 100.00 0

838 0 32.55 47.73 X

C2 419 50 65.11 95.47 X
336 60 80.46 100.00 0

891 0 33.48 47.70 X

C1 446 50 66.89 95.29 X
357 60 84.09 100.00 0

549 0 32.17 42.81 X

B3 275 50 64.22 85.45 X
220 60 80.11 100.00 0

654 0 28.52 38.69 X

A4 262 60 71.19 96.56 X
197 70 86.42 100.00 0

929 0 25.40 34.88 X

C4 372 60 63.42 87.10 X
279 70 82.56 100.00 0

693 0 20.73 28.72 X

B2 208 70 69.05 95.67 X
139 80 92.17 100.00 0

note X means that it does not occur queue o means that it occur queue
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Table 6. Survey Overview

Consciousness survey of discount stores' attached

Purposes .
P parking lot user

Survey object User of discount stores' parking lot in Busan
2013.11.18. ~ 2013.11.25.

73.3%(242 recovery of 330)

Survey date

Recovery rate

Table 7. Inconvenience by Parking with Purposes Other Than
Shopping by Amount of Parking Space

Inconvenience by parking with
Classify purposes other than shopping Total
Much Some A few
Oversunpl 1 16 34 51
PPY | 2.0%) | (31.4%) | (66.7%) | (21.1%)
o?ma(r)lzzlt Adequac; 14 44 ol 149
parking| ACCqUaATY | 9 40%) | (29.5%) | (61.1%) | (61.6%)
space
Shortage 17 21 4 42
£ 1 40.5%) | (50.0%) | (9.5%) | (17.3%)
32 81 129 242
Total
(13.2%) | (33.5%) | (53.3%) | (100.0%)




Table 8. Opinion of Parking with Purposes Other Than Shopping
by Amount of Parking Space

Opinion of Parking with
Classify purposes other than shopping Total
Agree Disagree
25 16 41
Oversupply | 61 005) (39.0%) | (22.4%)
?m‘r’]f:: d 61 50 111
orparking| ACqUACY | 55, 00%) 45.0%) | (60.7%)
space
Short 17 14 31
ortage (54.8%) 452%) | (16.9%)
Total 103 80 183
o (56.3%) 43.7%) | (100.0%)
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Table 9. Result of Quantification Analysis

Items Category |Frequency| Value | Range A
Parking with agree 103 -0.49466 Corelation ratio :
purposes other 031504
than shopping* disagree 80 0.63688
1h 53 -0.36910
Time for 1h~1h30m 81 -0.089981.12141|0.23274
shopping 1h30m~2h 39 0.49558 | (3) “
over 2h 10 0.75231
1~2 57 -0.09589
Frequency of |3 4 96 | 0.21243 |0.86547(0.17838
visit 5) )
during a month 6 20 -0.65360
over 7 10 -0.18668
many 59 -0.43098
B some 57 0.20244 |1.15517(0.26903
few 33 0.72419| (@) 3)
don't know 34 -0.29440
much 26 -0.30151
1.02373]0.29707
C some 68 0.63026
“ ()]
a few 89 -0.39347
often 14 -0.39954
D sometimes 97 -0.58380 1448011041108
O] 1
never 72 0.86420
big 43 0.18033
0.48689(0.11566
E small 98 0.05226
(6) (6)
none 42 -0.30656
male 83 0.17396 |0.31834/0.10285
Gender
female 100 |-0.14438| (7) (7
under 30s 50 0.04350
0.1224410.03713
Age 40s 78 0.06632
£ © | ©
50s 48 -0.05612
apartment 144 |-0.01632
Housing type |single house 22 -0.07108 0'3((;31 O'O(Z()WO
row house 17 0.23023

note * is external criterion, A is partial correlation coefficient, B is ratio
of parking with purposes other than shopping (others), C is experience of
harm by parking with purposes other than shopping, D is frequency of
using attached parking lot with purposes other than shopping(own), E is
reduction effect of parking with purposes other than shopping by
fee-charging

9] Ao % o}gshe A sh8she A vl <& gtk AL
SHE A9 ALtk

Table 95 R “27 | 87 F3} FWPolel= 9% 715
tiek AFH)E= 03150402 =0 AEs Jeh)= Zlog By
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