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Price Competition in Korean Retail Gasoline Market: Focusing on Spatial Effects*
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Abstract

Pumpose — This study conducts an empirical analysis on gasoline pricing of Korean retail gas stations focusing on spatial
effects. Unlike previous studies, the study uses an official land price for a proxy of the importance of location, and also
allows the spatial effects from other competing gas stations as well.

Research design, data, and methodology - In collection of data, we obtain more abundant data than those of previous
studies. The gasoline prices used in the study are 909,084 observations as daily data from January 1 to July 31 of the
year 2016. A proxy for the land price is collected by linking official public land price data with address information on each
gas station. For the estimation, the study employs the Panel Spatial Dubin Model to make the best use of the collected

location information.

Results - As expected, spatial properties of gas stations have significant effects on the gasoline price. As the price per
square meter increases by 100 thousands won, the price of gasoline rises 9 won per liter. Among other characteristics, the
price increases by 16 won per liter if the station has a convenience store, and about 5 won if it has a car wash service.
Gasoline price in Singapore accounted for 26% of variations in domestic gasoline prices. SK Energy and GS Caltex are the
top brands in terms of price. The study also finds prices and other important properties of competing gas stations have
significant effects on others' prices. Prices of competing gas station have a positive relationship with those of others. If a
competing gas station raises the price, the gas station also raises the price, and lowering the price lower the price. Among
brands, GS Caltex has the greatest downward pressure on nearby gas stations.

Conclusions - The study confirms that location value of gas stations affect their gasoline prices, and the prices of the
competing gas stations also have a significant effects on their prices. It suggests that the prices in the competing retail

areas tend to be synchronized with each other.

Keywords: Gasoline, Retail Gas Stations, Price Competitions, Spatial Durbin Model.

JEL Classifications: C21, D4, L11, Q41.

1. N2

ettt HERE s k=2

7ol BT SKOLAK|, GSZEA,

A3, SOil, 474o] Aol ofsf MAE(0 AT) = 8
S=t) 0)F Y2 SS 37 95 Xl f2lEe B4 X
SAz WOjED YeE MU HE Fesz HojEict
20174 3% 7|E, HE AOjTHOl FRAS 5 oF 85% Of4
2 o HeA ABE S8 % AgsiEo] HeA Foa

* This study was supported by 2015 Research Grant from
Kangwon National University(No. 520150016).

** Assistant Professor, Division of Economics and Information
Statistics, Kangwon National University. Korea.
Tel: +82-33-250-6122, E-mail: khg@kangwon.ac.kr

FE FOf Aor2 WCh OHIINE A TR
S 3 o 10%2 ARSHe YEFSA %Al BY| oS S
= $QE TIWEC) Mo 22|ket 2Lg
of =oftHe Aol a7 Aol o) ZWEC dajn I
QA ZH2Eo| Mg MrtEa Algel #2otHo| A
g £1 St oz Yeid olrt 22 ISAMC 33
e 47 A IUAELE 5 Crdt 3
A el gge o
JHE2 AR $ESHE 20|
B2 ofHs| AtEE AlFel HE7H
=0i0] 9lck

SPR|H AOATIAQl FQa0] JIAANE 18| Ee| o
C} 20174 38 7|&, M= 2 12,500740 &

25 NWEH2= Xob 3G 2F LHo|A CHdet

= |

Ok
rr
ol
o]
b
mn
X rlo &



84 Hyung-Gun Kim / Journal of Distribution Science 16-4 (2018) 83-88

ZdS oA Eth BE¥E, 3Y FRAS, g, 6 &
7t MAME|A S CiYet Al a0 SEHCl 43 HEiS
= Yoot ol Sdff 2FE 7t42 ChE o &2 20)
JtAEC CHYet HAE HOA| L. 24, S8 AHAAME

o
I BEE FRASE2 BF OE 7HHZEE S
b BMAHRI7F 1km2t & E[X| R Y EME FRRA 7L
Aoz BF 2 X0|E 20l 42k ULt
[A0| 2R T4 CHE U 420 Hisl
48 EOl7|= sict & J|7t S 7142
HEENe B2l TR0 YR JtAR FYXte| mTtof
2 A2 HEYA EIC
TR 7H Moot VAP TAEL 2 Tty HEd2 OE
UBLE Ol MEO| AMYH 2t B™RELL JHHZA™EE Oldlst
EH= =20| & £ UCL WE0| Faa 2t 71323380 2/
F 7t4e| Z2¥R0l2 [t of MEHCIE CHsh ZHEOA
oo o7t XISE|of 2tCHYoon & Lee, 2008; Nahm & Oh,
2010; Kim & Kim, 2010; Kim, 2016, and etc.). 12|11 %t=
I QA 20IAEE JIXID Y TR T4 3RO
IHAAY A QU 7|7t st HTE|0f ATHBorenstein,
1991; Slade, 1992; Hastings, 2004; Noel, 2007; Lewis, 2008;
Contin-pilart et al., 2009; Lewis & Noel, 2011; Zimmerman,
2012; Gautier & Saout, 2015, and etc.).
XISTXe] S0 CtH, H|E, EE, 2OjAlE, MH[A
S Ciot @S0 FRAQ| 7t IS OKl= AR
F™ECHL J2|0 oich=o| Ao S2lstn A= F8 29
StLts FRA0| YX[O|C CHE A0 Al DRREZEX|ZX|
Arsitel 2dS Sl AHIE oA e LR T
X7t 45| st JeS O0/X[A ot 28, L0
= &7t oA Tojels 28t AESo| 7t Z™ae O
2520| Uk YHE 47F LHe| B0 CisiAM+= Quan and
oun(2016), Lyu(2018) S #t15}7| HEEtCE
o120 fIX|3t 4 FRA9| 7HA2 FrA 7HH0| HEst
(o]

r 9 r|r r=2 off

<

oo TTIr = T TT —

ks O/E 7590l ALt X[ U™z FRA9 Y
Aot el B3d FRa0 tieh 2= 80| oEci= o

—_ =

7b Aot Mo Y SHHE EF XY o AFE Helstn
= 7t40] Chot FRa 2X|Q dgs Hes| BtISHK| X3t
A ECh RELEE LG A0AEel AT 0= Kim and
Lee(2014)Q} Jung et al.(2016)0] B5 £EH K| ZQA0
HAA™E ez S| HEA S of HIF ULk & A0
Me X9 W FF40 YXE SU7HEEE(spatial weighting
matrix)2 P11 O|E 37t H2Ho| MEBStQCt SHX[L, Of
= d7e 25 JER JtH0 e FRA0 S I it
Mol 2FE RFI|ECE 7HEEE A FHO| Ao EF FH
AZ2EH 7|2 £ Us HOQ 7tsdE HA35H7| /5
S| HE AFBSIYICE 2 ER o|F T E &l 2Lw 7t
0| Cigt S7te] Fek2 MENo=Z motsty|ofl= 283 o
A7t ALE

2 AFoM= Ol 9F0M =3 § Liot7t T4 749
7t 20 4o Aol 7HY a3t s¢taN0| £2ES %
= ASEME Staxt 3ick 0| I8 2 dAF0ME M &
Xol ZREe UElstke FF49 X|HE &ttt FRA9|
X|the 7t40 gt geko| 7ta 2ot AX[e] ZadE f
2g = A= QAO0|CL SHX|B, Xtz £=Ho| stA =2 QI8 X
S| HAATFOM= O HHHSHK| ZSIRALCE X|CH= 2
L7140 Cist St 07 HIEUL A0 B 8Y F&

=te| 7HAZEO AN XY FYHS LEIYZ| = of
ot Xro|tt 2 AF0ME FRraC FAE 08510
BEESAMA|7IE SRR, 7HAZE0| gt O
2T MLt 22|18 XHE =gt 8 F
Al GPS zEE &3 HHM HE| SUIEHE
=0 HFISIRACE EB = A= 249 e
TRAZ SYOSIALHE HOA Mot XHES
| A=SHRAE 23 XY WMol S2ts|H= Ef
BiFe| Fraol HiNZ 23 38 =R
g2 Nt FFotE AE 7KK AU
= L2t 2ot 24, Chg 280M d3=
Qe AteY EEI AHE At=Of CHs) 2FStn 3ToA
S 2%t Jd2(1 OXge= 4F0M o L&
Seote] 222 U2l A7l shAof CHsf 2.

b~ >t jo p o I:JIH N B
o o B 1o
lo " A l I|-<>:’ M
o 0240
02 > 1o mn o@ ook k>
00t 2 oo qjo lo
[o
L'y
rr

rr Hu 19
HI_III
e m
4 1o
1o

08 N

ot
0 njo

mo 4% 1x
0 mjo

N

1=

i

>

2 7ol Fr SH2 FRA0| JH4ZF0 O/X|= X9
ggolct. OZEE 2 AF0AMe ZYe iidstrHEY
=, 4 TR0 7H4, dY FRA0| £, J21 ¥ F
fAetel AHZ|M g & ETV|0 |23t 1Y 32tH
HI 2 3(Spatial Durbin Model; SDM)2 ARSI 0X} SHCE M,
Xt 2o UEAQl HEf= of2iet 20| EHEIC

[y

p=X0 +pte, M

71N pyi | FRAC t ATHOMY THoE =1,
0T t=1,.,70Ick X, & Fo4 SHO| ek B 1<k
@HE(OlCE G Olof Thet A2 kx 1 #Efolct 12|
£ ohH| 2ol HE®OE JPYHCL ¢ & xRt O 2
o Fu FoAS2uEo NS WS J1YS Uz
I 9ICh T8 FQASEUEo AHS U] 9t Ijd
2RO flol BHE Cheat 2o| MR,

-
=

0|._| _O'_I- 0%

N N
p:azl pa + XB + X%mj)gt7+ui+g 2
1= J=

07N ZviE BES
AW Foo jolo
H2lel g7t & WEHeA w,jjzl/diji Folsta, o|me|
dy= FRa 7 GPS ZtEY HMZ|Z2 YOSt X|HY,
SUtEdE 2782 HHY 82 Drukker et al.(2013)S
HIok7| Higlth FRA ZH AH2|7F 10kmE EDSHE BRE
S2E ol it 7HgSIInh. 10kmes AOIM 22z
o 2|0tk ddHez Fia ZH HUHE|PF 10kmE =0t
St dR0ls 3 FRLAckd 27| ofgntn EESHRACE B
CH2 10km W FR2 Ztol= AH2(0f et g2 7HSX|7t
Sote|7] ME0 Fgols EM7E Stk 2 MM FIHE o
o & 44 B FRa 2 7L FRra EE22FEH9)

gste A Et

W] 0|-J
S
N
off Hr



Hyung-Gun Kim / Journal of Distribution Science 16-4 (2018) 83-88 85

22. Xtz 8l 7| =EAF

2 GRoM ASE FRAC| XEE [ifR HTHRTA
2 S8 +F=olct FRA0) Cff SYo=L mAc, Fa

MAFE, ZAXH|, Ho|d™, MIZzQA0| MX| ojo|n F{A
o fIXIof Chst GPS XEE =Zedtn UL =T AFIAL
Me FQAE0 EZO| Cist AIEE 2| Sl (www.opinet.co.kr)
= S0l 3745t UG A2 Hilel=s HARI=zetE EHE
FQA SO Ofgt R2s YW VIS £1 TR Y
Ch = oAM= 2015 28 8E Xt=2E AESitt 7t
2= 2016E 18 10N 78 3NN =HE L A=

£ A8l 7tF Afmet FRa &Y ARl 8 (70| Tt

27) Y20 7t X7 5 FR4 S0l EXfelA| L F
94 S42 XD YL JHo| EXeix ek ZRoE

25 AFOAM HiMSIACE 2822 2 AFoAM= 7|2 J0
AZo| TYSHALE ElEE FRAS2 25 HIMERCD &
- M2|go] EOX[AL L7 FEIt
FEE FRracs 25 240N BiFSHRICE. J2|0 OfX|gte
2 FR2 BESAXZIE mEUNSFet o=aERol
o

245 BESMIAZIA 22|0/(www.realtyprice.kr)E E5|
+TEl9n Wb Ale 20164 1g 19 |FOCh HI

42687110 =QA 2139 XIRE2 £ TEIO| == 4,268 X
213 = 909,084 7[0|C}.

<Table 1>} Z0|, BM0| A3t FR HEE2| 7|X& A
2 HOEH, A2t Fo HE LRIt
1,393/ 22 2 MO, SAIX|[7t= MSZ0[EE 2f 1308t
H HeQoh O2|n YItEE AIFe| B 2Es 742 @
22 8o 3R HIIE I B 2(HT 373R0(AUCL
J2|3 iy FRAE F, TR HH0| 3l HEFRF
7|, ZEHIMH|A, HOIH, MAEE 7HK|1 e FHRAQ| H
=2 Zkz2t 22%, 15%, 11%, 54%2 MXEHE 71K Qe F
Fa7t 71 B2 Aoz HQICL

BHedE 22 0, gRe B 70|
A= SKO|HX|0|1, CH20| GSZEIA, S-Oil, ST 9|
=02 LIEGCE d2ln YEFRAE ANFYEFRrD
(Economical)7} 2|E{E 1,364.38¥22 J}E
(NH Economical), EX(EX Economical)?| =92 & 7I4&
LIESCE EH#ETL gl FEFRAL 71E2 LEFFAL
HHE FRA0| Bt HEQl AHOR LIEMRICE BEZS =&
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Gaspline Value Of Gasol_ine Price Self-Pump Mainter]anoe Convenience Car Wash
Price Land In Singapore Dummy Service Store
variables gas rent ron92 self maint cvs wash
unit won/liter won/m2 won/liter 0or1 0 or1 0 or1 0or1
Mean 1,393.40 1,262,509 372.83 0.22 0.15 0.1 0.54
Std. Err. 0.085 2196 0.037 0.000 0.000 0.000 0.001
<Table 2> Average Price of Gasoline by Brand
Brand SK Energy | GS Caltex g’ﬁ:’;ﬁ S-Oil Independent Eoorrl\ﬂ-r'niwl Eoorliz(:r(nical Economical
# of obs. 323,121 179,133 165,714 130,995 62,835 9,585 26,625 11,076
gasoline price 1412.95 1402.22 1378.98 1379.73 1366.33 1330.43 1352.55 1364.38
standard deviation 96.79 90.86 53.44 59.71 41.99 46.13 46.12 53
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<Table 3> Estimated Results from Pooled OLS and Random Effect Models
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Variables Model 1: Pooled OLS |Model 2: Random Effect variables Model 1: Pooled OLS | Model 2: Random Effect
rent 0.00000908*** 0.00000908*** SK Ener 43.55*** 43.55***
(0.000000046) (0.000000624) oy (0.595) (8.134)
-45,99*** -45,99*** 32.02*** 32.02***
self (0.167) (2.285) GS Caltex (0.602) (8.233)
. -0.281 -0.281 . 12.63** 12.63
maint (0.192) (2.625) Hyundai Qilbank (0.603) (8.244)
ovs 16.08*** 16.08*** S-0il 19.21%%* 19.21*
(0.209) (2.853) (0.609) (8.323)
wash 4.970"* 4.970% Independent 5.525** 5.525
(0.150) (2.053) P (0.635) (8.679)
un 5.705"** 5.705* NH Economical -16.24*** -16.24
9 (0.189) (2.580) (0.862) (11.79)
u 7.430*** 7.430 EX Economical -4.037** -4.037
9 (0.591) (8.078) (0.696) (9.521)
- 0.269*** 0.269*** adjusted R 0.431 0.731
ron
(0.00371) (0.00134) observations 909,084 909,084

Note 1: parentheses indicate standard errors; ***, ** indicate the significance at 1%, 5% level respectively.
Note 2: The estimation includes regional and monthly dummies for the control purposes. Results for these dummies are omitted in the

table for given purposes of the study.

<Table 4> Estimated Results from Panel Spatial Durbin Model

Gasoline Own Effects Effects from Competitors
8 Coefficient Std. Err. P value g Coefficient Std. Err. P value
rent 0.00000903 0.00000631 0.000 rent 0.0000086 0.000090 0.924
self -45.907 2.269 0.000 self -1045.36 480.33 0.030
maint 0.316 2.618 0.904 maint 1519.01 510.39 0.003
cvs 15.839 2.832 0.000 cvs 526.34 574.94 0.360
wash 4.807 2.039 0.018 wash -122.82 479.30 0.798
gun 5.372 2.586 0.038 gun 577.41 485.28 0.234
gu 9.879 8.064 0.221 gu -1474.04 1369.79 0.282
ron92 0.255 0.002 0.000 ron92 0.049 0.112 0.661
SK 43.574 8.071 0.000 SK -7084.00 596.30 0.000
GS 32.074 8.168 0.000 GS -7640.78 663.72 0.000
Hyundai 12.094 8.175 0.139 Hyundai -5964.24 711.36 0.000
S-Oil 19.230 8.256 0.020 S-Oil -6069.53 697.18 0.000
Indent. 5.781 8.609 0.502 Indent. -5682.65 988.56 0.000
NH -17.251 11.689 0.140 NH -4576.18 2416.25 0.058
EX -2.906 9.455 0.759 EX -7283.95 1333.75 0.000
constant 1261.8 8.8 0.000
Spatial
o 4223 | 0.007 [ 0000 |

Note: The estimation includes regional and monthly dummies for the control purposes. Results for these dummies are omitted in the table

for given purposes of the study.
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