69
i HH***

~

o

- A

J**

-
~

o

Al F2119

>
s

o]

] v o

o
Twead

12

o
=]

69-91

<

18}

o

EARE M 701 M4
10.22841/kjes.2022.70.4.003

DOI :

T

%

| 2ELH9=Z

| 187t= A2 E 083

=
=2

<+

o o
SEIERNES

Hof| b

H0lM ATHX o2 IA| LERGT) siE SSiE0| BItHH ME|A H|

Fe

iAE

1

oj
rHo

AAFEE FMiSElch.

Sofl thet R

Heflg) cf

E]

MHr
Kl
Ok
Hl

T

o)

?.

AR 2™ UXE 2022, 12, 2.

A A FA=H YT
swlee95 @sogang. ac. kr

hchun @sogang. ac. kr

=

=

Aetz} AR, e-mail:

AAL S X XL 2022, 11. 22,
WAL AZFd e AA S 2, e-mail:

22121 S4] g MH[A, Z2LH9, SAFY

IESSE FHEF: L81, L83

=

o Aol mge F4 el AR

Xk 2022, 11. 6.

=
i

Sl
o
=
H
©

CTOES TVE
X



70 AR A T0F A4z

[.A &
29 AT 3 B4 w] Sla) AN L8R AelEr) AAe Al

5o 053} U BFE A AFAA 28] A5 AR 1F s BN
o} (Barrero et al., 2020; Gourinchas et al., 2022; Bloom et al, 2021; Goolsbee,
2021). FH= 229 98I ARSA AelFr] FAow Qg dEele] de
o t-&3sk7] 918l At 21 a3t 2029 o] /Fe] 2igh A IR L FE Xl%f?}"j‘ﬂr(”%
& -kl 20215 Woo ef al, 2022). FAlO] OAE 7]&S &8¢ thaket vl
Arl o] S7hE TRE okl A2y FACR QI3 delE Eole ‘—’%%‘—g 3
T} (Bacher-Hicks et al, 2021; Barrero et al, 2021; Bloom et al, 2021; Chang
and Meyerhoefer, 2021; Bounie et al., 2022).
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88 ZHaA7)3 (Barrero et al, 2020), AFAAZS #DAF71™ (Gourinchas et al.,
2022), 7199 EF% AFAIA (Fairlie, 2020) AAE A5A7= o= deiA
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(Table 1) Summary Statistics

Mean S.D Min Max P10 P90 Obs

Panel A
Monthly sales (ten thousand KRW)

All 701 1,089 2 55,725 67 1,615 147,015
Restaurant 698 1,115 3 46,187 68 1,593 115,549
Fast food 818 1,129 9 15,200 107 1,723 14,992
Beverage 613 824 2 9,182 42 1,638 16,474

Panel B
Share of OFDS restaurants

All 0.23  0.42 0 1 0 1 147,015
Restaurant 0.21  0.41 0 1 0 1 115, 549
Fast food 0.68 0.46 0 1 0 1 14,992
Beverage 0.13  0.33 0 1 0 1 16,474

Share of online sales

(OFDS restaurants only)

All 0.42  0.26 0.001 1 0.05 0.78 37,526
Restaurant 0.42  0.27 0.005 1 0.08 0.80 25,047
Fast food 0.45 0.22 0.001 1 0.15 0.75 10,287
Beverage 0.22 0.24 0.002 1 0.02  0.63 1,900

Panel C
Population 20,057 17,665 3,473 77,603 4,638 40,118 198
Number of restaurants 129 179 1 1, 346 3 365 198

Notes: Monthly sales of restaurants are in ten thousand KRW from Nov. 2019 to Apr. 2020.
The dummy of online food delivery service (OFDS) takes a value of 1 if restaurants use
online food delivery platforms and O otherwise. The share of online sales refers to the
ratio of OFDS sales to the total sales of OFDS restaurants. All restaurants are classified
into three industries of restaurant, fast food, and beverage. Population and the number
of restaurants are measured in neighborhoods (eup-myeon-dong).
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(Figure 1) COVID-19 and Restaurant Sales
Lo ]
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month
OFDS: smenas Mon-OFDS

Notes: Solid blue line presents the average monthly sales of restaurants that use online food
delivery services while the dotted red line presents those that do not use OFDS. Monthly
sales are ten thousand KRW.
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(Table 2) Difference-in-Differences (DID) Estimate

(1) Control (2) Treatment (3) Difference
(Non-OFDS) (OFDS)
(a) Before 786, 1 9143 (2a) - (1a)
(Nov. 2019 to Jan. 2020) ’ o 128, 2*** (15.49)
(b) After 5010 0.7 (2b) - (1b)
(Feb. 2020 to Apr. 2020) ' ’ 266.6*** (11.61)
. (1b)-(1a) (2b) - (2a) DID
(©) Difference 282,07 -143.6%** 138, 4%** (7.99)

Notes: Numbers are the means of monthly sales of restaurants. The number in the bottom right

cell is a difference-in-differences estimate. Numbers in parentheses for column (3) and

row (c) are restaurant-clustered standard errors. *, **, and *** indicate significance at

the 10%, 5%, and 1% levels, respectively.

(Figure 1)3} (Table 2)= WiE= o] 8at= JA7F 222 22 JA| vl of
Zol 7t Zo| 2Hgo] wa) vjgglo] IRHY9 2240 2 RE 84

© A7)
L= = |
R Eam} a2y A Agke ¢4 TR 5497 A 54 5

O

log (Sales); ; = By + B, COVID, + ,COVID, X OFDS; + i, + ¢, (1

21 (1) oA SRR log (Sales), , & =24 9 +9 & (W) o =gk

olty. COVID, 9 7% 20201 2€el th7tellA g 219 AHEE Y=
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ey 28 A (8,) oItk a8 FEA= 2z 713t wiEs)

(Table 3) Regression Results: Effects of COVID-19 on Sales of Restaurants with and
without Online Food Delivery Services

o 2) (3) (4)
COVID -0. 385%** -0.451*** -0.332%** -0. 398***
(0.003) (0.004) (0. 003) (0. 004)
COVID < OFDS 0.251*** 0. 258***
(0.007) (0.007)
Restaurant fixed effects Yes Yes Yes Yes
Controls No No Yes Yes
No. of restaurants 29,614 29,614 29,614 29,614
Obs. 147,015 147,015 147,015 147,015

Notes: The dependent variable is the log monthly sales of restaurants from Nov. 2019 to Apr.
2020 in Daegu. COVID is a dummy variable that has 1 if a period belongs to Feb. to
Apr. 2020 and O otherwise. The OFDS variable takes a value of 1 if restaurants use
online food delivery platforms and 0 otherwise. All regressions include restaurant fixed
effects. Controls include the population and the number of restaurants in each of the 198
neighborhoods (eup-myeon-dong). Standard errors in parentheses are restaurant-

clustered. *, **, and *** indicate significance at the 10, 5, and 1% levels, respectively.
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el 2k 80% S AFABkaL Qe B R (Table 4)9] LukS217 o] B4 Avl= (Table
el A 48 Azt fAks,
(Table 4) Regression Results by Industry
o)) ¥ (3) () (5) (6)
Restaurant Restaurant Fast Food Fast Food Beverage Beverage
COVID -0. 370 -0.422%**  -0.074*** -0.072*** -0.310*** -0.328***
(0.004) (0. 004) (0. 009) (0.021) (0. 010) (0.011)
COVID < OFDS 0. 246*** -0.002 0. 141***
(0. 00884) (0. 0234) (0. 0256)
Restaurant fixed effects Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes
No. of restaurants 23,557 23,557 2,822 2,822 3,235 3,235
Obs. 115, 549 115, 549 14,992 14,992 16, 474 16, 474

Notes: The dependent variable is the log monthly sales of restaurants in three industries
(restaurant, fast food, and beverage) from Nov. 2019 to Apr. 2020 in Daegu. COVID
is a dummy variable that has 1 if a period belongs to Feb. to Apr. 2020 and 0 otherwise.
The OFDS variable takes a value of 1 if restaurants use online food delivery platform and
0 otherwise. All regressions include restaurant fixed effects. Controls include the
population and the number of restaurants in each of 198 neighborhoods
(eup-myeon-dong). Standard errors in parentheses are restaurant-clustered. *, **, and
*** indicate significance at the 10, 5, and 1% levels, respectively.

(397 (1) Fe] Fohe AiEFE S4Y ERS BHY Aot H1EF
=] A 2292 Ig ]

o =7
o '6‘
@) @9 B35 m=hiosh WEd wAYe] A FPAE g gon Ao



B
ELR e
178 Zﬂ 70;& Zﬂ4 )

<

LR
;f‘g:(g‘

84

mmmo_a
o_aiﬂamnm iy
Ujo B 4 lo HAH ! oo B
- = o S A ™ W B T
Htﬂi @%ﬂu@eﬂﬂ]
. E@ oTﬁrqu o»mﬂumﬂ
ﬂ.mgh% x A oﬁuﬁ%ﬂomﬁ T )
ﬂourEd },1141er oﬁjwﬁﬁé
=0 o) o:.c o) O#E =g < ‘UI ~ O#D — - o [
Eix1u o A X o) 2o = o éVﬁﬁ
> o zusowﬂmi%ﬂé EpCIs ﬂ%mﬂﬁ
HimA% RN I o B ° o= oo I CICHC -
- T A E o_uE%wM]%,_rwAnDn ofﬁﬂ.ulﬁﬂJ‘n.mLfoTouAl
W_ﬂwwaﬂ 4,%%% ﬂmNﬂ %uwﬁimruurﬁﬁo.
omq;ﬁ ~ au.muq ﬂm_ﬁz_ﬁ]ot mayoko#mLiﬂmﬂ%W
w.i@9 1o#ﬁﬁ§1_\cf§%§id|%wu§ﬁno iﬂmumnaw]
urﬂ.oﬁmulr WuMz§o7AHgﬂn;ucuﬂourm@mﬂcEQM
iﬂ@.t ﬁﬂanunﬁ.ﬂ e El.xrkomAnunTo? !
Mot R g S omaﬁﬂo%@ﬂuryA%mEﬁﬂ%
o_.iuomui dbim/miﬂaﬂzgumuliﬁ%qﬂwuh%Aﬁﬂﬂa
ﬁoﬂmnﬁﬂnﬂrﬁow\u]él]ﬂrﬂﬁwaoeoe%muomHlﬂuuaMtoa
ﬂuu”uwﬂm%ﬁoa%%oﬁuﬂonﬁﬁ éEEyMJmEaruoa
o - =3 lwﬂ%@.1ﬂumM%imruun_uuHoA,oﬂaEaa
&o]&oﬂo qm%; %]ﬂlo&@}&o#uhﬁﬂu%mﬁc =
,maoMHW.UI.HoXuMLUWﬂHOwMi‘lLo#o7WﬂAM 2 HE,OIEB‘UF
= ﬁuogyuﬁlurﬂo71ﬂo14@m_wr]uai_.mﬂ%
g oE T Lo g aiurﬁﬁéoﬁiaeﬂw ﬁmﬂngﬂaﬁ
B o Ew&l Nﬁ%mﬁn_rmi _zTﬂHo_a Urn_Al,mMmm w.m],ﬁlﬂﬂ
Eaﬁifﬁg o oy oL G Hﬂo_xu_ﬂﬂJa
Auqeoﬁt%w%t&%a%oﬂ ﬂ%%ﬂmiJoné
m7ﬁ}ﬂﬁﬂuggﬂagwfeﬂ gﬂ%ﬂ}iﬁwgf
.v_%ﬂd%,@ﬂﬁq_&%i% G 0 mﬁao____
ﬂrww%@maﬂﬂ%tumbwrﬂm«mqé%@.me%%rwmmw%%
%Aajggggﬂpmg%ﬂ ﬁﬁ_gzwnﬂ = oo 2
R BT EEEen 5SS = B e ® 2 S B E -
— o 71r(% = wm PR Luauaieﬁﬂwﬂn_]r
Vﬂaudrmzﬂ %1@4% ﬂwuvgaeﬁﬁo dmnu__uiﬂV
zaﬂﬂi 2} ok%ogﬁq ﬂAﬂu&ﬁ T H e
o o]Oﬂ il ﬂ,_WLl:i = = qua_
7@%%W_wﬁm)aﬁﬁu owﬂna%oiﬁerurm%u%mﬂﬂo# "
ﬂu%%@%umumm%%malﬂHﬁ@@%m@ﬂn:oiyuwma_
ﬂ mwgiewﬂm{%%g@on:gﬂo@mral
LI L e om F wnwr.%zﬂoimq
A%ﬂﬁz Mﬁ fo <7 5 o Wl o LR T
_H%mﬁﬂ[w%%auogﬂ.owﬂ%%E
@&a:ﬁoma_gurﬁu.ﬁo
oﬂaoﬂau@@%y@@
HH_._H —
uazamti
K]



W) o83 A3 WiE Al ZE9 89E SHeR 85

2 AdAE BU Ao tate] m=hg AF AL AT @ mant
Gelas Ao 4 TP EAE FKE 2P AR we Wakshe AT 5
Z9) A9 89 9 2] B4S FAN A DPEAE 3718 nYe] ARE A
Ak Eg 229 ol F MR AR ol §51] AR SAHE Wi ol

=T B =S ey

Az aee F4 d3e AT vt A A4 dake dellA 2ol

(Table 5) Robustness Checks: Alternative Fixed Effects
(1) (2) (3) ()

COVID < OFDS 0. 260*** 0.249*** 0.198*** 0.192%**
(0.007) (0.007) (0.007) (0.007)
Restaurant fixed effects Yes Yes Yes Yes
Month Yes No No No
County X Month No Yes No Yes
Industry X Month No No Yes Yes
Controls Yes Yes Yes Yes
No. of restaurants 29,614 29,614 29,614 29,614
Obs. 147,015 147,015 147,015 147,015

Notes: The dependent variable is the log monthly sales of restaurants from Nov. 2019 to Apr.
2020 in Daegu. COVID is a dummy variable that has 1 if a period belongs to Feb. to
Apr. 2020 and 0 otherwise. The OFDS variable takes a value of 1 if restaurants use
online food delivery platform and 0 otherwise. All regressions include restaurant fixed
effects. Controls include the population and the number of restaurants in each of 198
neighborhoods (dong). Standard errors in parentheses are restaurant-clustered. *, **,
and *** indicate significance at the 10, 5, and 1% levels, respectively.
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dol A} wigs] nlo]&dA Hléﬂ 1£?3xﬂ—é oF 24%pe] =
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o A% UE gAS Stk B A7el A AAdlE 2 st drka 2
T §loem, (Table 3)& wjEs] o8& A B 337t 2 JAIE 1elskA] &2
How A Ede Sas FYsarka B 5 U
(Table 6) Robustness Checks: Alternative OFDS Measure
(1 (2) 3) )
COVID -0, 332%** -0. 450*** -0. 332%** -0. 455***
(0. 003) (0. 004) (0. 003) (0. 004)
COVID < OFDS 0.357*** 0.432%**
(0. 007) (0. 006)
Restaurant fixed effects Yes Yes Yes Yes
Controls Yes Yes Yes Yes
No. of restaurants 29,614 29, 614 29,614 29,614
Obs. 147,015 147,015 147,015 147,015

Notes: The dependent variable is the log monthly sales of restaurants from Nov. 2019 to Apr.
2020 in Daegu. The OFDS variable in columns (1)and (2) takes a value of 1 if
restaurants use online food delivery platforms for at least one month during the
six-month sample period and 0 otherwise. The OFDS variable in columns (3)and (4)
takes a value of 1 for observations only for the months in which the restaurant uses
online food delivery platforms and O otherwise. All regressions include restaurant fixed
effects. Controls include the population and the number of restaurants in each of 198

neighborhoods (dong). Standard errors in parentheses are restaurant-clustered. *, **,
and *** indicate significance at the 10, 5, and 1% levels, respectively.
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Online Food Delivery Platform and Restaurant Sales:
Evidence from a Local COVID-19 Outbreak*

Sangwon Lee** - Hyunbae Chun™***

Abstract

We examine the impact of COVID-19 on restaurant sales depending on the
use of online food delivery service (OFDS) platforms. Using data on credit card
transactions of restaurants in Daegu, we find that OFDS restaurants could cover
more than half of the lost sales driven by COVID-19. The sales loss covered
by OFDS was larger in restaurants than in fast food and coffee shops. Our
findings on the role of OFDS platforms in reducing the damage to restaurants
provide policy implications for future pandemic response.
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