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A H o 754 2] 749 A H] A} w7}
7holef Jlom, AHxpo] A e Mt B FF
= Hreth TebA 5ok miA" HeEke =
o)A 2] 9 oo, L) o) s} Sof F
56F Ut o 5 by 7]2o] Zehde] okt
AHZZF AL FAE e Ao F55te] o &
A utA"S B2, nAHR] = Qls) o F--5o]
ol 2] th= & 2etsto] n M| S-E 5=
iAo 2 FHSE7|E gttt o]+ nA|HA|, 7]
v e R Qe FEksto] wjEd
A3t ] & o] fIgt Zolet & 4= ok

olH T F-5 U2 TEI HE o] L o] AH|A
Ao dF2 F= o4 4 allef Tt A7t
Chp o] ol 2| 2L Qlrt. A&B|z} Ao FFe& =
QA g ajlol= AR Tk, SR, =
T, Z%) 5°] 212 ™ (Ruan et al., 2020), 42} ¢

o] AHALe] FujEol YFS mA= e w
H2A I =199} 7}373 ol itk 5ol e

A= A2 Thofelh o] 7 &F Fof, & 41, o
3y, JAHHRJIHE, o7, Ag=, dAEY 59 &

ja}

Joll 432 1] tH(Deschénes & Greenstone, 2007;
Murray, Muro, Finn, & Popkowski, 2010; Mirasgedis,
Georgopoulou, Sarafidis, Papagiannaki, & Lalas, 2014;
Day, Chin, Sydnor, & Cherkauer, 2013; Steinker &
Hoberg, 2014; Bertrand & Parnaudeau, 2019).
YA 53 719 Bk ohiet Aol BE 41

FH
Lo

olele o2 a9 o] 52 400] whel o
7085 e o] £qu ek HPATE
e JFRAL YA BH, HEUAT 5 AT E
4, Guet 22 IR B 4 52 ANt
AFAE BAG AT 2 WeE AGH

oA g aglolzt & 4= Qlrh. &, 71do] A
T = FAQ A Aol APAFo A 9
A dHalle F=2 uAHA, A5, 712, 5
5ol AAE = oAt 2 H4-E Telstod
&S FHielstal o] &5 S7HA1717] 9t &5 =
INE Y, B G AIR o2t Sttt mlAH
Ao tigt ¥l o] ot 3718471, vkAA, 4F
A, A2 = 59 grjgo] S7tst=d], o9t &
o] 714} 83& FAat MR QIASH AP &

4-5}7] & 3Hth(Byun and Joo 2020)
T3 H XN, Heet E2 W2 Aard 5ol of
A AH|2L] A e E RSHA| 7] 2L i HE
otel

I A B AN A o1 derat
(Korea Marketing Association 2017).

DA} QIzke] 48] BE T} T ole] 1] %)
2 714, 715 Bl mHE B ws) 2
o 4 ]‘jr(Lee et al. 2014). o]} TAH ATEE=
AE 7R E 9FE F+= 71448 ¢ (Harrison,
1992), 714F 3} wi &< o] TA|(Shin et al., 2008), 7
3o 45 & ulAE JH(Lee et al. 2014)

o] le}. gk o] whet qlzke] Al 9 Aol
shsto] fzelo] getAInky AR A7} ek
(Parsons, 2001; Murray, Muro, Finn, & Leszczyc,
2010; Pilcher et al., 2002; Denissen et al., 2008;
Spasova, 2011; Kenz, Thorsson, and Eliasson, 2009).

o, Wlzau 299 g2 fFa3lo] &
4t mlAl= Pkl BRE A= Moon and
Han(2016)¢] A% gl v A 2|7} Ala 2] H
g g2 o F &5S Adthes A7 ETE 9l
THRuan et al., 2020).
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IS Ak Qlrk. & WA A4S 5o mE 7 oha ik 2ok o] 7 2 8 9l Sl A & 7]
T, HA R oF 22 97 gH75 o] WS} AFetof A FTET 22 A= e E5] 2
o) A2 @ oA e WetE BASII ek & Al WgE ded
2 WA AT 52 9 g 8919 Ws} of Koo et al.(2020):> 7|31 LiHz}o] =]
Zojo] nAE dFe £ A7 ZANE Bgeinl o] dhs) A @ 2lo] thEole] nj A
et olF FHoE AYPAT TF HAuEH Astilon, A4y} H4r| 22 wE
<E1> 0§29 Q3R0l Bl HueT 23t 20
A R 2EA oM | &2
by |52 8a es A | G ey g BT eem | e |70
z|Zl =ot
Koo et al. (2020) mazpo|= + - )
Byun and MIE
Joo(2020) AMEIA7 S
Kim and Lee(2016) - X - +
Hong and ME n #=¢
Shin(2015) ©) ()
M 30+ =82
Rho et al. (2019) sS4 X Ut
=2
Lee et al. (2011) o= - - ( )E
chasarely
Lee and Cho (O|CLE, .
(2007) RO[OLE,
gE22)
. =R
S b
| o -
0on(2012) (SSM) ™
a7l, +
Kim and Lee nEec2 24, | (FAH,
(2013) FAA g8 | A
+) |22
) 2 A} LY olg
=2 = o
Kl;{“;‘g?gBae AE2/9)0] + ol
(2018) Mol *)
Woo et al. (2011) cHdgeld
. I HA =
Chang and Lim (OlM, ) ) )
(2003) L)
Ooo=.
Seong et al. (2017) Alez o + X - X +
Murray et al. N O
AH|ZF AL
(2010) bl ° e
Parsons (2001) AH|Z} AT O @)

AR JdHATFE F 50 A2} e
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UEFETE Lee etal. 2011)= 95F AE7] 9] 671
FRTA|(A&, F4F di, 1A, F5, tid) 9] o
AE g GAdR o] 1 d7Fu|E AR et G, 7| AR R

>

TAE EASH 21 o 5, 2%, Fe= o] 4
2 JFL u|x]+= Q910 ltt. Seong et al.(2017)
Aga gl mjEe JFS vA = 71FELSS 714
SOl B, B 45, AR A
AR, AF ) E FEskeH, d Hat
7|0] £, Fhe HEFE wjEo] A5ote A
© 2 et} Chang and Lim(2003)2 A A&
VA A 180] S, SO 284S,
A
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ﬂ-}d’l:]— 1 ﬂ ak(;d-u]-)o]
= JF(Lee etal. 2014), &
=Y Jdade
o

1ﬂﬂﬂﬂ
B4 d(Lee and Kim2017),

F= A= Ao YT

A oof nlAz|et TESA, mlAH=Z
7b F7FsHA AR Frfdlo] SRt
th(Kim 2016). E3t 0|A|HZA] T 7} Z7)6H3
Ad, W5 mejgre] SRt AFE ot

(Beaumont 2011). ‘GH7} EX] O H wjZo] T+A

]
izl E‘r—# 2. ZWH J o] ujEHof| m]
= dFQalo|t}. Park et al.(2013)= FHF A (A
i FAAIZE Ao A=A A mfEde] FF=
0]2]= 7o 2 Rt} Shin and Moon(2012)-2
SsMo| mjEl e clE EAsk e, Ao
1 AAo] WEas ujEdo] FItot= AoR
UEH T 152 3 g e A Yo wif mjE o
FFLJE EAt AN el EL #
o] W= mj&Eo] 5715 th(Shin and Moon

2012, Kim and Baek 2018). ©]4}o] A A5 Q oF
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A=stol 14 Wste] UAG &S B 28
£2 Befsh] ol Al dold 4

(DA PO S =

o) 45 2 1RE A} AT A4 7|2 A
2ro]gtal e & 4= Qlth(Bertrand & Parnaudeau 2019).

L

DA S 714 AL, A, W, §5, B
55 BE A3 Qo] /195 IBEF A Bl B
0E BBAA AFH JAFERE ot Folet.
AP & 0.2 Bao] ufet o Eo] F
7 AATAOR AEE Aol AoAE
A A2 5ol /bssiet. S5 ke 45 A,
AEE W5 olelot duete] AANS He
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32. 24Xtz

= A7= W17 Al e ZEel £F
A o] ol mxl e FAstE Aol
& A 240 81 AtaE tE g 2,
TEHSE oy} qigrtES] dd, A
Zdjolr}. of7]oflA HPutE S ek
Al 2 ARE, o7 S A4F 3=
& wishs FHAMAE nishA, WatHe o
A Z3AAStel w2 ] 3,000m o] el L, F
o HgEEel v vig o 72 H wrjAld
& ZF3 R/, 7, Aus, HeE 5 AT EE
& FPH R Aol HEE o =4, 2T
Hes e ggad] By AYATE Edg
I, 71, WA A B, HEs, IRH9E 2
ot & Aol 289 BE Ame FAE
(KOSIS)®] g, A|9E A= E ol83ser, &

=g A 1770 A=9] 2015E 19 ~ 20204 5
A7t2) o] U A&}l A AE Ab= o 2F A 2t
= Jotd 2tm7 Aot sjiddolH 2 4 & of
AT

o rlo
2
91(‘
d
=)
lu
o M2 ug

BN

G2 B ATE A% 17 O RS oR 3
02 A2 1, A2 172 eyt 29 n
MHZA] sk, HE2EA Z|IZHHEA A 7)170=1), 2
219 7129 A 7|7=1), 71, 212
A5 77} wisz et
St Tt A = S5 S I BAEA
v, e vl o, w1} v o) e vt
ERgow, ol §E ] Aol thet tiante, )
YO wjEH ot o] =2 A= Fht
AR ACE HoZit 11 9] ulNHA] F, H=
2 71ZF, A 219 713, 712, )19 A=
Sohth Bamaot Anuso Aue] £ Q7
ot f-E59 wjEd o] JiTATo] =2 AoR
Ut AEus 7 oE AL g Ao
= ot}
<H 2>Hf 7|28
Variable Obs Mean i Min Max
Dev.
ors 1,170 | 5.289 | 0.572 | 4.041 | 6.775
gy T T
ek 0 3 0 4388 | 6.4
R 1,17 5311 535 . 471
A 1,170 | 2017.2 | 1.577 | 2015 | 2020
k= 1,170 | 6.231 | 3.469 1 12
Ad 1,170 | 9.556 | 5.286 1 187
OJMEH 2|
i 1,157 | 42.881 | 11.905 20 88
HEA
Lt 7| 7} 1,170 | 0.123 | 0.329 0 1
IZ2LH19
Bre 7|7 1,170 | 0.038 | 0.192 0 1
|2 1,170 | 13.200 | 7.523 -6.8 29.9
ol(20) 1,170 | 14.720 | 1.123 | 11.994 | 17.764




&g

Holyt ool RESME tHEHo O/Xl= S | 39

<H 3> HpZh Akt
1 2 3 4 5 6
CisniE .
Ofz0 =)
UH%_E(% 09823*| 1
OMIZR| S | 00834 | 00887 | 1
HEA B[P 00158 | 00124 | 0088 | 1
DELERETZH] 00217 | 0.0251 | 0.0648 |-0.0774] 1
e 20,0382 | 0.0313 | 0.1116 | 0.0609 |-0.1127| 1
OFX2TT) | 09206 | 09728 | 0.1042 |-0.0072|-0.0293|-0.0289

ez DR

(Hausman test)
459 A%

e

H
(Hausman, 1978). &, pat©] 0.
|

Sl

o
of
ol
k
o
ol
B
H

0152 1%014 57140

sH) =,
7hde Agel

<H 4> SS20 A A3}

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained
from xtreg

Test: Ho: difference in coefficients not systematic
chi2(4) = (b-B)'[(V_b-V_B)*(-1)](b-B) = 167.6
Prob>chi2 = 0.0000

EEEEEDEEREREEESEEEY
BAEe gebd 4 i A9 IAH A=
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E7HA L @5 E D B¢ 2H BRG]
A otslth(Park and Kim 2014). gt ojuzt &84
WNH o] fFRste et 59 #EEHA] 2 /E R
H(individual effect)”} 2§ H4=9F T &l o] Ql=2]
of gk At A7 gle ¢, FE NEEA
At Aol ghelo] glote 7Hd2 Ui 4
7ol Br VAR Y-S dutH o g ARG
CTHKim and Jeon 2019). =3+ AW H(#2) A= 1L
qavraol dggo] SEant o] vlo o =
2 Ao = eyt meba 2 Ao sk
9 AA Ao mEt Y Aa RS FHeE &
A A5 Ay sttt
A2 e mfEH 2480 24 2dl
< To7E 1%04 EAHEo] FAZAC R {9
Shith T3 A A] B2 B I 29+ Fol
T 1%1A wiEde] ()2 = nA=Aer
LHERRTE M Q9= o9 1%014] tHERtE
mjEodo] (o] FFe vlx= AR et
HYgol AgsE AWHEY] 9t me HNHA
(Overall) 727} A & 0] 98.04% % LEFHLE.
=0 = Mol v E A Q1S A 2dl
= ol 1%l A 24 Rdo] SA A2 {79

shedeh. FAHOR MARA BEE O15E 1%
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Arm H 7] $1%F r2= HHEA (Overall)

%
R27} AA| o] 84.14%2 LrEFITE

<H5> Modell : C{H0LE D& A0l 2 A

g DYDY | EERNZY
OMEHZ| 5= -0.001 *** -0.001 ***
o= A BHAl 7|2t 0.001 -0.001
2L 19 gl 7| 2¢ -0.024 *** -0.023 ***
|2 0.000 0.000
ol 0.989 *** 0.493 ***
Constant -9.478 *** -2.094 ***
Sigma u 0.769 0.066
Sigma e 0.042 0.042
rho 0.997 0.713
Within 0.5082 0.4801
R’ Between 0.9805 0.9809
Overall 0.9804 0.9804
corr(u_i, Xb) -0.9961 *** O(assumed)
Number of obs 757
Prob > chi2 0.000***
Hausman Z2Z& &1} [0.000]

_$_ KKK ***E 10%, 5%,

1%9] Ro|&=F2 2|0t

[ 1= Hausman 22| R9|4%8 o|0|&t.

<H 6> Model2 : B3} OfEol A0l 2

M 4 g | =
O|MHZ| 5= 0.001 **x 0.001 ***
o2 A gH 7| 2F 0.005 0.004
IZLH9 g2l 7|2t -0.079 *** -0.078 ***
7|2 0.000 *** 0.000 ***
ol 0.232 0.443 ***
Constant 1.760 -1.502
Sigma u 0.362 0.224 *
Sigma e 0.054 0.054
rho 0.978 0.945
Within 0.1309 0.1295
R? Between 0.8170 0.8252
Overall 0.8414 0.8456
corr(u_i, Xb) -0.9546%** O(assumed)
Number of obs 757
Prob > chi2 0.000***
Hausman Z42& &1} [0.000]

= . = Oo|ARS 35
2o e ek 0%, 5%, 1%2] 990|482 S o|0|E

[ ]= Hausman A329| R2

ol+F2 2|0lE.
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Impact of Environmental Changes on Offline Distribution
Channel Sales

Sang-Lin Han", Jihyo Moon™

ABSTRACT

In the distribution industry, uncontrollable factors such as unpredictable weather factors and epidemics, as well
as competition among companies, have caused companies to face difficulties in establishing strategies in
inventory, production, and sales management.

Compared to online shopping, which can be accessed easily anytime, anywhere, offline distribution channels
that consumers have to visit and consume directly are more easily exposed to changes in the psychological state
and behavior of consumers due to external environmental factors. Because of these characteristics, this study
focuses on representative offline distribution channels such as hypermarkets and department stores in estimating
the impact of external environmental changes on distribution channel sales. The study also includes monthly sales
and regional and monthly fine dust concentrations, temperature, population, MERS, and Covid- 19 events in 17
major metropolitan and provincial department stores nationwide.

The purpose of this study is to estimate the influence factors of sales of hypermarkets and department stores as
offline distribution channels. The factors affecting sales are limited to external environmental factors, and are
intended to include fine dust concentration, temperature, local population, MERS, and Covid-19.

In order to achieve the research objectives, we estimated the sales of major marts and department stores
monthly, from 2015 to 2020, by 17 metropolitan cities and provinces, and their impact factors as an offline
distribution channel. First, as a result of the Hauzman test, the fixed effect model was found to be significant in

both models, and accordingly, the research results were analyzed with the fixed effect model as the center.

* Professor of Marketing, School of Business, Hanyang University
** Ph.D, Graduate, Hanyang University



s

—

Byt o2kl RSME =0 OXl= S

=1
o

| 49

Table 1. Summary of results of previous studies related to factors affecting sales

Avera Preci Day Metr onu The
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shinand | L .
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L i t
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store
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(2017) .
industry
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Table 2. Hausman test results

Model Hausman test results
b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg
Total model

Test: Ho: difference in coefficients not systematic

chi2(4) = (b-B)[(V_b-V_B)*(-1)](b-B) =

Prob>chi2 = 0.0000

167.6

As aresult of the analysis, both Model 1, which estimates the influence factors of hypermarket sales, and Model

2, which estimates the influence factors of department store sales, were statistically significant at the significance

level of 1%, but there was a difference between the impact factors. First, in Model 1, which estimated the effect of

hypermarket sales, fine dust and Covid- 19 had a negative effect on hypermarket sales, but the population had a

positive (+) effect. Next, in model 2, which estimated the effect of department store sales, fine dust and

temperature had a positive (+) effect on sales, while Covid- 19 had a negative (-) effect.

Table 3. Modell : Analysis of factors affecting sales of hypermarkets

variable Fixed Effect Model Random Effect Model
Fine dust concentration -0.001 *** -0.001 ***
MERS 0.001 -0.001
Covid-19 -0.024 *** -0.023 ***
Temperatures 0.000 0.000
Population 0.989 *** 0.493 ***
Constant -9.478 *** -2.094 ***
Sigma u 0.769 0.066
Sigma e 0.042 0.042
rho 0.997 0.713
Within 0.5082 0.4801
R? Between 0.9805 0.9809
Overall 0.9804 0.9804
corr(u_i, Xb) -0.9961 *** O(assumed)

Number of obs

757
Prob > chi2 0.000***
Hausman Test [0.000]

Note: *, **, *** means significance level of 10%, 5%, 1%. [ ] Means the significance level of the Hausman test.



g Hopt 229l RSME =0 0jX= dL | 51

Table 4. Model 2 : Department store sales impact analysis

variable Fixed Effect Model Random Effect Model
Fine dust concentration 0.001 **x* 0.001 **x*
MERS 0.005 0.004
Covid-19 -0.079 *** -0.078 *x
Temperatures 0.000 *** 0.000 ***
Population 0.232 0.443 ***
Constant 1.760 -1.502
Sigma u 0.362 0.224 *
Sigma_e 0.054 0.054
rho 0.978 0.945
Within 0.1309 0.1295
R? Between 0.8170 0.8252
Overall 0.8414 0.8456
corr(u_i, Xb) -0.9546%** O(assumed)
Number of obs 757
Prob > chi2 0.000%**
Hausman Test [0.000]

Note: *, **, *** means significance level of 10%, 5%, 1%. [ ] Means the significance level of the Hausman test.

A common influence factor in both models was an epidemic called Covid-19. MERS showed no effect factor in
both models. From the monthly or daily data, epidemics such as MERS and Covid-19 may be seen as factors that
decrease sales, but statistical significance was found only in Covid-19 when viewed as time series data of 17
metropolitan cities, that is, panel data. These results can be seen as a factor that directly affected Covid- 19's sales
to offline retailers more than MERS.

In addition, the increase in the concentration of fine dust had a negative effect on sales at hypermarkets, but it
was found to have a positive effect on department store sales. These results mean that if the fine dust gets worse,
the sales of hypermarkets decrease, but the department store sales increase. In addition to the results of these
previous studies, this study is significant in that it examined more comprehensively, including infectious diseases

such as MERS and Covid- 19, population, and fine dust as factors affecting sales.

Keywords: Distribution Industry, Distribution Industry Sales, Offline Distribution Channel, Fixed Effect Model,
Random Effect Model






