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Abstract

Between 2020 and 2022, several businesses in Thailand had deficits and wound up due to the government
declarations for controlling the epidemic situation with large number of COVID-19 casualties. In this way, it is
essential to analyze the impact on such businesses and prepare for the outbreak that may occur in the future.
This research aimed to study the effects of businesses in Vadhana district of Bangkok, Thailand, using foot traffic
data obtained by anonymized cell phone GPS location. The goals of this research are to study and differentiate
foot traffic patterns of business types by percent difference condition between average foot traffic ratio of the
group and the place. Moreover, foot traffic can evaluate the impact of government declaration and business
recovery during the sample periods using statistical methods, Kolmogorov-Smirnov and Wilcoxon Signed-Rank,
which performed to analyze foot traffic amounts. The study indicates that foot traffic pattern of each business
type related to the number of foot traffic average per day. The results of the number of sample places which
passed condition/total sample places are bars and night club 130/204, medical center and hospital 143/204, office
building 199/282, restaurant 304/480, and retail shop and department store 145/180. Specifically, the government
declarations, emergency decree, curfew, and preventing foreign tourists from entering the country, caused foot
traffic reduction at the lowest level of enforcement periods. The second measure of closing bars and entertainment
venues resulted in foot traffic slowly decreased to low level for two months and peaked in some period of this
reduction that went against declaration’s objectives. Finally, foot traffic statistical analyses in October 2022 showed

that all business types had not yet recovered from pre-pandemic period.

Keywords: Business in Vadhana district, Business recovery from COVID-19, COVID-19 declaration, Foot traffic pattern,
Impact from COVID-19
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More than 100 traffic/day (Office Building)

JUT 10 : UkuuMsdRyasiaewingsiveimsdtine (n) nguuunadn () nauuwaivg

Less than 10 traffic/day (Restaurant)

More than 10 traffic/day (Restaurant)

MON

WED

FRI

UM 11 : gUnuunsdiyasiieingsiadue s (n) nguuuadin (1) nguuweivey

An51991 5 : mansiUSeuisumeldeuly

Number Number of pass condition
Business Total Total
Group of Mon- Tue- Wed- Thu- Fri- Sat-
Type pass Sample
sample Tue Wed Thu Fri Sat Sun
Small ( < 10 traffic/day) 20 13 12 15 9 12 12 73 120
Bar & Night
b Medium (10 -100 traffic/day) 12 8 7 8 8 8 7 a6 72
Clu
Large ( > 100 traffic/day) 2 2 2 2 2 1 2 11 12
Total pass/total sample of Bar & Night Club = 130/204
Medical Small ( < 10 traffic/day) 26 17 15 21 19 11 14 97 156
Center & Medium (10 -100 traffic/day) 4 4 4 4 4 4 q 24 24
Hospital Large (> 100 traffic/day) 4 4 4 4 4 3 3 22 24
Total pass/total sample of Medical Center & Hospital = 143/204
Office Small ( < 100 traffic/day) 25 17 21 21 22 6 12 99 150
Building Large (> 100 traffic/day) 22 22 22 22 21 4 12 100 132
Total pass/total sample of Office Building = 199/282
Small ( < 10 traffic/day) 61 36 39 38 37 33 34 217 366
Restaurant
Large ( > 10 traffic/day) 19 12 18 15 15 13 14 87 114
Total pass/total sample of Restaurant = 304/480
Retail Shop Small ( < 100 traffic/day) 22 19 16 19 21 12 16 103 132
& Medium (100 - 1000
6 5 6 6 5 3 5 30 36
Department traffic/day)
Store Large (> 1000 traffic/day) 2 2 2 2 2 2 2 12 12

Total pass/total sample of Retail Shop & Department Store = 145/180
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P19°99 6 : ARABNTEYAIIBWIRTUTBILAAY YIS

Period Mon Tue Wed Thu Fri Sat Sun Average

1 598.25 596.14 714.59 705.93 545.44 551.34 503.49 602.17

Bar & Night Club 2 392.38 445.69 496.51 501.56 543.60 564.27 366.54 472.94

3 358.80 384.80 389.74 353.43 369.11 351.92 286.23 356.29

1 736.47 673.12 753.24 742.18 851.94 742.41 649.59 735.56

Restaurant 2 448.35 473.27 466.96 459.08 480.42 444.89 403.38 453.76

3 485.05 497.20 458.20 456.32 481.00 412.74 380.90 453.06

1 3903.18 | 4615.82 | 5421.06 | 4799.59 | 4169.59 | 4515.94 | 4086.35 | 4501.65

Retail Shop & Department

2 3279.69 | 3195.46 | 3331.85 | 3217.96 | 3263.15 | 3219.58 | 2871.15 | 3196.98

Store 3 2959.15 | 2991.10 | 2848.30 | 2683.70 | 3116.79 | 2864.79 | 2692.32 | 2879.45

1 4552.76 | 4366.18 | 4575.29 | 4644.76 | 4869.88 | 1932.24 | 1406.76 | 3763.98

Office Building 2 4156.96 | 4634.23 | 4684.50 | 4910.58 | 4285.92 | 1880.59 | 1234.42 | 3683.89

3 3742.10 | 3828.15 | 3795.95 | 3120.05 | 3005.89 | 1411.00 | 1066.10 | 2852.75

1 1910.35 | 1844.41 | 1900.94 | 1887.82 | 1952.06 | 1700.06 | 1480.47 | 1810.87

Medical Center & Hospital 2 1855.04 | 2066.35 | 2027.62 | 2070.42 | 1866.15 | 1727.41 | 1543.19 | 1879.45
3 1476.25 | 1591.45 | 151395 | 1293.47 | 1299.11 | 1238.95 | 1155.10 | 1366.90

A9 7 : HanSVIR@eUME Wilcoxon Signed-Rank

Mean Wilcoxon Signed-Rank Test (P value)

Bar & Night Club Apr2019 | Apr2020 | Apr2021 | Oct2022 | Apr2019 - Apr2020 | Apr2019- Apr2021 | Apr2019- Oct2022 | Apr2020- Apr2021 | Apr2020- Oct2022 | Apr2021- Oct2022
Week 1 118.63 2 44.19 22.88 0.002 0.002 0.002 0.004 0.002 0.033
Week 2 83.29 2.3 10.93 13.14 <.001 <.001 <.001 <.001 <.001 0.805
Week 3 89.11 2.27 6.23 13.14 <.001 <.001 <.001 <.001 <.001 <.001
Week 4 94.41 2.43 6.23 14.27 <.001 <.001 <.001 <.001 <.001 <.001
Week 5 95.81 1.63 1.25 13.88 0.008 0.008 0.008 0.414 0.007 0.007

Overall mean 91.86 2.25 10.19 13.48

Oct2022 recovery (%) | -85.33% | 499.11% | 32.29% -

Office Building
Week 1 173.23 25.32 85.82 48.68 <.001 0.003 <.001 0.042 <.001 0.289
Week 2 587.42 85.03 280.35 88.38 <.001 <.001 <.001 <.001 0.465 <.001
Week 3 535.88 86.87 68.51 68.92 <.001 <.001 <.001 0.048 <.001 0.855
Week 4 1029.32 | 108.57 | 159.42 | 78.92 <.001 <.001 <.001 0.038 <.001 0.016
Week 5 1401.68 | 160.41 43.68 58.59 <.001 <.001 <.001 <.001 <.001 0.198

Overall mean 728.73 93.39 152.68 | 74.72
Oct2022 recovery (%) | -89.75% | -19.99% | -51.06% -
Medical Center &

Hospital
1st-7th 132.3 32.67 75.23 31.74 <.001 <.001 <.001 <.001 0.462 <.001
8th -14th 124.607 | 30.625 42.006 | 21.0357 <.001 <.001 <.001 0.154 <.001 0.002
15th - 21st 135.149 | 30.3988 | 78.5417 | 23.125 <.001 <.001 <.001 <.001 <.001 <.001
22nd -30th 164.125 | 39.1944 | 12.7407 | 19.7454 <.001 <.001 <.001 <.001 <.001 <.001
Overall 140.72 33.62 49.5 23.63
Oct2022 recovery (%) | -83.21% | -29.71% | -52.26% -
Restaurant
1st-7th 59.3 13.29 32.8 23.19 <.001 <.001 <.001 <.001 <.001 0.347
8th -14th 57.49 9.68 19.52 18.59 <.001 <.001 <.001 <.001 <.001 0.676
15th - 21st 61.95 9.33 32.45 18.18 <.001 <.001 <.001 <.001 <.001 <.001
22nd -30th 70.72 13.45 8.24 15.98 <.001 <.001 <.001 <.001 <.001 <.001
Overall mean 62.92 11.57 22.25 18.79
Oct2022 recovery (%) | -70.14% | 62.40% | -15.55% -
Retail Shop &
Department Store
1st-7th 705.56 48.41 235.3 139.71 <.001 <.001 <.001 <.001 <.001 <.001
8th -14th 661.09 49.56 122.89 | 121.35 <.001 <.001 <.001 <.001 <.001 0.913
15th - 21st 660.43 51.7 201.73 | 109.9 <.001 <.001 <.001 <.001 <.001 <.001
22nd -30th 832.21 58.08 29.81 | 106.19 <.001 <.001 <.001 <.001 <.001 <.001

Overall mean 722.65 52.35 139.59 | 11841
Oct2022 recovery (%) | -83.61% | 126.19% | -15.17% -
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