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Abstract

Purpose — This study compares the management efficiency of retailers in China, Korea and other global countries. China's
retail industry is experiencing a recession. In order to strengthen the competitiveness of retailers, it is necessary to manage
the efficiency. Therefore, we analyzed the management efficiency of Chinese retailers as well as Korea and global retailers
who are competing with Chinese retailers.

Research design, data, and methodology — The DEA(Data Envelopment Analysis) carried out for evaluating the relative
efficiency of multiple DMUs (decision making units) with homogeneity. Data were collected from the American Retail Trade
Association (2017). In those distributors’ data, 5 of China and 5 of Korea and 10 of other global countries’ analyzed. CCR
and BCC analysis were performed to determine the cause of the inefficiency of DMUs by measuring the technical efficiency,
pure technology efficiency and scale efficiency.

Result - Among the 20 retail distributors, Costco, Kroger (Global), Eland World, BGF(Korea) are operating efficiently. Chinese
retailers are operating inefficiently. Retailers' CRS status means the growth rate of input is equal to the growth rate of
output. In the case of DRS status, the ratio of output to input variable is much smaller. In order to improve inefficiency,
reducing input variables can be a solution. For the firms in IRS status, the rate of increase in output is relative greater than
the input. That means efficiency is good condition. The analysis result shows that most retailers are showing DRS status
especially Chinese retailers. Scale efficiency is a major cause of inefficiency rather than pure technology efficiency. It is
recommended for ineffective retailers to reduce inputs to become efficient retailers. Otherwise, retrain existing employees or
introducing advanced technologies to increase the output.

Conclusions — Most of Chinese retailers are operating inefficiently which caused by the excessive investment in the inputs.
On the other hand, Other global retailers are analyzed to be efficient by DEA. In this study, benchmarking targets of some
retailers’ suggested to improve the management efficiency especially in inputs.
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20 CH=d fEYMet 5= F8YN7t L6t UCk
BOolECtE 2001 =22 WTO 7oz QI8 =292 m2
Hol RSAIEO| JHHEo)| M2t EOLE, M2, HA3, &
CITHE, O|OIE & 22Y |{E8YXS0| HASQIOER Xt
£ &n el 3, iy & SIZYME2 SHE FIOLE,
Ho|FE HYSI RULCE = FEYMS2 Ll LEL7IO|
A ezt 4FEH8nt 43 HE 2 a6t RUCE ATt
Z[20= CHYOIETL ZHAEfO] O|2H [0of HHmhH
Hol fSYEjel d&0| MME 2ol U= HHH QI
V&l S FHZo 22t MRSYo| 53t
I Q7| R0 7=t L5t ZTO|M oH=0[Lt
SYMES0| 5= YN EHCOh Ol 2E AK|StL QU=
Ao E LEIHCE 53 |SAIE Y2 A7I2 53 52|
=2 HEV|E0IL ME2E RSAIAES =1t M2 O
X ZGEHHS AT EJL, ST FSAE HA| H[f
ol d&E ASst UCt MM ANRSUNSS WatH,
=24, &TME, HolF, f#hil3l & CiYst WAooz zhoj
AME JMHA[F{OFRISI D AH|XLO CHBE MH|AQF 742 2|
SEE VA OS2 BYHES TAAIFOFEE BHCHLee
Kim, 2017).
Z2o 5= U sHeETe SE1 BH RE2 HAASE
0| LtEfLt ot 2015 &= W AH|XHEL| szl
T CHH| 63% S7tE LIEtHCEL AHeiEl=s 482 7|EQ
FL FE7HE S0| /F¥=0, 220l 7HH, AE, 3
S22 Y S| U= FAMOICL B 224! A0 Al
24 d&sta Aen ol Mzl 22t AlYPE o
1 A= AE FEE = ACKSy, 2013). 20174 7|&E
MeEE S HIRS 28 ITHARE o|F, EM 59| &
OfojM= ol0] 2EtA&TAY 27t LEERIE HoM
2 UE 22FIAEel MHE FM7H 7HSE|D UCH B2 o}
20 2011ELE 201747HK| 64 &2 &= U =2z2telad
0|8tz RES| dE5I GET 1184% d&E ot UCL

0| =2A 0 A3 3| (National Retail Federation)?} 2015 OHZ=
o 7|z=0 2 HrESH 2017-Global-250-Chart0| Al CHEE9| AR
# RSYNE YOE, IAED, {2 S CjRE I0=
HIZS QEUMOIH, I YL HS(36th Place, Jing
Dong)Q} 44 (46th Place, Su Ning)Z2tO| 50| LHO| =Z=fCt
(National Retail Federation, 2017). 5022 Ljo| 22I= 7|
el =HZ AHEH 0= 7|0l 18742 7Hy UL, =
ZATH), SL(57H), S=(37H), L2@M), at=(171) SOIALt
(National Retail Federation, 2017).

7|0 Mut= ZIpA(Effectiveness)lt =& (Efficiency)2
2 "org £ UCHJa, 2015). 2akde XS ZMEe=E A
gtz EE =olsty| ot £ CHH| 450 HIg0|H, &
242 ME2S S SEIt Lot dHEl=0te §EE &
gotChJa, 2015). & AF0A= EQ BHEE2 S ME=
2 Z|0fst PRA=THE HEoe 288t 29| ZXo =
£ stelstn, 1 20E FSYHel dF7iMo| ofEA of
T UA=7IE MAlGts FHOM 30t ot=, 228 &
HES Yoot 5= F8YHS0| X oM o
2171 IsiMeE F7|HeE 2888 HII6I0] 42 Hus
OF g Zio|C}.

Mk, £  oFe O|ZA01¢E3|(National  Retail
Federation)j Ao 7t&liSt 2017-Global-250-Chart0f|A| Of=2t 7|
FOoZ MHSH SN = 22 1070 ML St 571 A,
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2015)2 0850 207§ YUNQl 28M +=F2 Hlu MG
Ch. HZE2X0 FegM7I 288 9N2 7§Mstaxt & 4
2, 2280 FEYME EXSI0 2EASHH M8Ee FY
St N2 MUE Fdsiof & MEE HEE FHotd
£ UCKYoo & Song, 2007). CHA| 2SHH S= W HmSXQl
FEYUN7I DEAZHON 80| =0| HItE|l= REYME
#HX|0ry theez st 2Y JiMof EosictH 2850l ¢
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A 88 TS| et HOo|CHShadkam & Bijari,
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B2 ool QEE JPESHA| ol metHEE Yo
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EA) 2 ¥O0|CHShadkam & Bijari, 2015). & AH-TL0f|A{
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(Efficiency)g SA|0| L2{sCHPark, 2008). AYSIOMO| &
Hd2 Aol EX0| FYEs FEE Folxln 2ed2
E0t FYUQ| Hg2 Hol|=0 EF¥XZ0| MEHE X2 LHo|
M #|Oel MEEE HEdie diV|sS Ydts AO0|CHYY,
2009).

2240 5t CHASHA Fol7b WXL U=0H 22
dojgt 71&H QUIE AL 0| S| DB AEEQ
H|-€& 2|0|$tCHANnthony & Dearden, 1980). E&8d2 LM =
S XHRO|Lt 39| HIZO0|Ct HOiXeE 280| =Cte=
A2 Yot A RS O 52 dUE AFJAALL
SYe JutE =0 28F XHRIO| O ALz AS 2lofst
CHLee & Oh, 2010).

224 Eoto| tiyo| &&= 7|™o|Lt =ES DMU(Decision
Making Unit: OJAFA™ECIR)) 2t dt=H DMU= EH7|¥9
ob 2M7F E =2 AW, J|GTAIE E = £ U2, XX}
KN E tESte XWEE, Al=|5X|, #E7|s X7 2
#Hols a8 R X|et 7|5 Sk JHsSHCHLIm & Park, 2007).

22dE E2Mdle SAH 24 YHoRs 3HENY, it
EEZM(DEA), YFRHE M, Mibd X|=24 50| AU
CHKim & Yoo, 2014). 2 AF0Me= 284S S8 Ur
ol 2ol DEARME 83 FedHMES asds
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= o [=] = = T
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2o 284oz MEosio] ZFEICH

2.1.2. DEAEA @Y

DEA= Cig=o| FQ4=et Ch=0| {EF0| Mitst= QAL
AEER( M 2EedE 58T I 7HEXIE MEsty| 9
8l 7=l BEHO|CHCharnes, Cooper, & Rhodes, 1978).

0|2} Z0| DEA= AHEO= 4= YEIE 7PEsll B8 &
ot 2HEMBEIE 2al, MYA 2 H(Linear Programming)of|
O3t B2d EYYWBOEMN HIHHO| l& oAHEY Che|
2l DMUEQ| EYaAet LEE XIRE 0|83t EIHHA
DMUZ2| A zadE ZHHSts WRO|CHLIMm & Park,
2007).

DEAO|A AHAtEl 7|=&&M(TE: Technical Efficiency)2 &
EMMTIHOIM RELS0| MEEE YOt EEXoE HMalk|
1, 74 DMUQ| utestA AEE REYE2 FEst=H A
2 = J=XE UEHHCE Taggd HEge dEREE o
Do ZHo|AM HojL} EUEESE ot7| MEo| LM = U
oH, 7|&aBz8Me 227|2ZESM(PTE: Pure Technical
Efficiency) 8! HE2Z&4(SE: Scale Efficiency)SZ Ltz %=
QICHJa, 2015). 7|eg2&8MH(TE)2 2.1.3.2] CCREY, =%7|
=B E8M(PTE)2 21.4.9] BCCREY, HEEESM(SE)2 2.1.5.
o HEZESMHIYEM XM HEILCL =xTlsrEd
(PTE)2 29z &(Managerial Efficiency)O|2t 1  S}H,
DMUZ} ot Z8Xoz2 ZZE|0 FI=XE =T
= QUL 3, ARSEH(SE)R 2ol ZHOoIAM oLt &
dess sdst= /¥ DMUL| H2 22| & FEst= O
Argg = UL

Ci=o| FH=2 Clo| MEaS MASH= CHAo| CHst
o 224 H7IE & = U= DEARMZ2 HOHE7I0|7| WE
ol rItj&E2 d40| FAISHH, F4a4aet AEE7Hol o
THEE JHgg Zert gle Halst 9RO0|CHHong & Ki,
2003). 12{L} DEAOIM SAX X7t ZEX|0| Z=3E =+
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EFEE 7MKL ICh DEA= H|2SXQl DMUZG HIX|Of
DMUE 7|=2 =2 Z2XQ DMUZt E|7| {8 £ sHof s}
FeE = U4EE2 I At = 8= IR RE
YROICE 0|2t 20| DEA= B8Y FFo|A AZEH
ol e A 8 249 Hald HEo dFRME =
2 SHM= DEAZ|EO| B2 S MK ACHHong &
Ki, 2003).

2ok rr o ¢

DEARHOIN B84S EHsis S22 8848 W} &
DMUS| #:9f £int AERI40| 0] ofsf Y22 e + o
o

Ch. 2ref, DMUS| =7t £ & AME#0 £0f H[g} X|LX|
A g d20= 2= DMUSl 2840| 12 EEE[0 2=
F7id DMUZE 2EXoz F7tE £ Qe 7Hsdol bt
(Park, 2008). 2Lt 240 AREEl #0| §740| CHE &
oM EEEl= 07| ME0 & 7|&2 gith N2 DEA
2¥s o|8ct B2 dyse HRE2 DMUS| 7t £ &l
AEEiao| SECE 24 Ol 7HOF HEHO| ULt 7|1ES At
g5t QCHPark, 2008).

DEAL HISEAMT 22 Bohueo| HAl & 4 ol 2 8

SUNSo| H@gol 7], 4 Jbsd £YBo 37| He
£ 7
=

SMolioF & MESEC 7| W 2o Ao =Eog
Alst7| W20 ZA7HM0ol 0]-8e = UACHHong, 2003).

X|@7tX] DEAZZO| of2| &XI=0f Qs 7HEZO| HA|x]
I Jed, HENQI ZE2 [0 et +=AEH(CRS:
Constant Returns to Scale) 7}Y SlO|A AFE|= CCR £
I, H20f Cfst =2A7HH(VRS: Variable Returns to Scale) 7t
H SI0|M ARE|= BCC ZHO|CKLIM & Park, 2007).

TE40ZH(CRS)0| M2 CCREZHE HWIHHA DMUZL
ZHMM fEE 2FE|D UCHD JHPESIY HEBtE|= HHH
of, 2=UTtH(VRS)O| [ME BCCEHE I|FAEfQt Z2
Crst Merez Qs St ZdstolM %A Mit 230
SMEX|] Y= 40| HotREO|CE Banker, Charnes, and
Cooper(1984)= 1242 7}H(VRS) S O|8sIH #E
22dSE)E Helst 7|ed 2=40| (TE)AH L] 7+t
Sl CHBanker, Charnes, & Cooper, 1984).

CCR R™O|M= Cf= £ CHH| Ck= AES A0S A
£ 2Ha=2 & 4= QUCKCharnes et al., 1978). CCR R
HIIHA0| £l= DMUSS| RE9| 7E5etA 0| st MES
o| 71589 H|E0| 18 =IRIM= ¢ =0, Zt EQ
o AEHO| JHEXE2 O0LCH AChs Thaeth MYEBIHO|
M DMUS| £AE 7IEA 0| oigt AEZ 7IEEAL HeS
Z|CHBIAZ | At St MY EA A= HO|CHLee & Oh, 2012).
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Scale)2 7HESI7| ME0l, 28 22 w22l Hutet 7|1&X™
Qot7b RgHE ME|E LIEHLHE M[BH0| RUCKHHong, 2003).
BCC ¥ 20| Chet =2JtH (VRS: Variable Returns to
Scale)Z 717510l 2o 224l JlerE8dE TEIIEE,
43 BCC Yol 224 Hee 2o 2UE HiHS &=+
st 7128488 LIEPHCHBanker et al., 1984). 7|=8&8M8&
=722 8H(PTE) HE2EE8H(SE)CE F&25H7| sl
Banker et al. (1984)2| BCC S Al(2)0f A|A|StCE
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ot &, 7|288M(TE)=a47|2284((PTE) X12&asy
(SE)Olat & = QUCh O7|M 7|&BEMLS 0.2 ad7l
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2.1.6. HIX|OtZ0] CHSH O|2 H{A

X0t (Benchmarking)O|2F  HIX|0}3 (Benchmark) 2 ££E
AREIALH, EZ ZO0I0M O|8EH o2 FHZE X|F
HlmshA FYoILE= F5T Al2| 7|FEO|CHLee, 2004).

Ol it 28(APQC)2l Holo| ofstH “HIX|orE2 HA|
HOZ X|&FQl ZZAMA0|Ch AtAtel HIE 2MAIZ|7]
Sl MAS] MEX 7|¥ES Z2MA XAl Z2MAE |
£Moz =AM H|mets TRAAES WBICL 0[2{3t HIX
RS 8310 22 R dut o2 flsh Rt R A
M 3o 22 £ %= QCF1 SISCHAmerican Productivity
and Quality Center, 2018).

sty WIX|OIYe XX0| RO RN FEES B
7t6td, ME FEXEL HUE FEE B, oY 7
& xzxisel XEg oldn LUN xS ¥ ¢
FHIE MY M1t Aoz olzfst ZItES APl 1t
HMO|CHMin & Galle, 1996). HiX|OtAo| o 2= AR, 2
7150 oigt Y dut XS =Foch =W, AHAe dat
SHI AY 2H0|EEL sHE FHoCL MR, dit =FS
HIZBID ATHN REHEel ¥olg =
g duet ME A= F
Qe Z2OMS AR | 2IE0|CHFurey, 1987).

A(1)2] CCREEE 0|8%tH DMUS| 28X =, 7|ens
A(TE)YE o= A 0 ofL[2t 2t DMUQ| ®iIX|obd A(E
Chatz 2 A= 5= AUCh

22. M3 917

=82 B2 ZOrM
TMEO| ATt DEA D¥Z 0|83 YTE =W, o,
QAL S8, skl ofL|2t &gt
S9| o] 7HX| 20N mEYS SEot= O 0l8E 2t
C}. DEA 22 AF3H g GiTE Cheat 2t
DEARYO| HYEHNOl MAAFME FY-LEHS0|
AEOl @A7F ZeIst EXME 12{slQCt Banker and Morey
(1986)= DMUQ| 7+ EQ-AtEH40| =0 JELH 7HOf
2120| QICH= AHE HZS3IYUCHBanker & Morey, 1986).
DEAS 08¢t 289 = MH[& MAOM F2 SHTE

ot =
O|RO{}L}. &3, 2d, &

rir
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A, 718, SSAIE, XYZF &7t S
of EO| Ol8&[1 ULt ot=2l 7|& S22 o= W /RS7I
YLS Y= ot 28y A7t FE O|F UL,
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Kim, Lim, and Kim(1999), Hong(2003)2 %t= L 7| &
o2 DEA 32| YT7|EE 0|8dl0f mads MIULCt
(Kim, Lim, & Kim, 1999; Hong, 2003).

Hong and Ki(2003)= ot= L 177 WslHE Cfjaoz &2
Mol R YA, BKARA, ABHEE(H]|, QlHH] 2
B AL, MElss EdeE MFESH aedE &

MBIYCHHong & Ki, 2003).

Kim et al.(1999)2 &HOIM ZHH|ut Oj=Q 22 Xtz 7t
UM Q= OiES SACZ DEAEAM Z1tol O ZHH|QH|
CHs 92 offich £¢ B2 DjE (W), SHH|E,
QTE, AEFE 5 47| HE MNHSIGon, AEHEE
o= 17 A2 MMSISCHKIM et al. 1999).

St Lim and Park(2007)= 3t L{f CHHESIQIOIES| &g
‘g Hotet S J|EL| TFH|E EAuHO| o, SEY
2 = Ok DMU 79| HOiA Zad "I/l Xtsmet
Mo Mg 7HsdE AESIY, ANE MSEEA| & ey
YAl 20§ O|OIE 3374 MZE Cj4S= DEAE 0|&3l0]
B8N BEMS AMAISIRCKLIM & Park 2007).

Oh(2017)= Deloitte0| ] M Top 2507|¢1 = 38l 16
78 7|1} Ceoscore.comOfj A M7ESH Sh= LY 117 7|¥ 2 M
&) 20130 2015HE 37jEE XHEHEE ECO2
DEA & &4 2AM1t Cash Operating Cycle 248 AMA|SIRILCH
(Oh, 2017). &¢ B2 ZXpiD FAHE 27HE MY
o, ME HEE DfEAN FYo|ds MYSIY 2MBIS
CHOh, 2017).

Song(2015)2 ot=ut 2= AIXIXY |&7|Y1674 AHCHA
o= MYSIYLE FAeAE DHER7IQt THOHH|QF Zi2[H], A
EQ94E EAUN YV|=0(YS MYSIH 2M S TIHSICt
(Song, 2015).

Kwon and Park(2013)= DEAEAME o|23}0] st=2 Lff Cj
YOE A ©, 2o ZF R EHE) ¥ 2842 H
CHELOLE, HOIE, & - AWSSM, HO|H, JHQIEZE ZAtst
1 2ME MAIMCHKwon & Park, 2013).

0| Q0= Oh(2005)= &= =EE CiYHQIOLES| AH|
o] PHEEQt 2842 2AMoI=0 HO|E7I 2005EHER
Cta @2 ™ XEE O|8stFn A =7t Al H|oH,
I =2 TA|9 5% C{HEQIOIE(RHA, Q4 TIEE, 0
OLE, S0IE)E o2 ot 2M0|RUCH= AIZL ACKHOh,
2005).
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L SUEAE XPIRIES ABOIYLE B =20jhE Lot
xp7|xpEO| 30l FAHHS AFBSHACHHong, 2003)

B -SS 0| Iee s fEAlo] SN2
S A AHHE Lim and Park(2007)2] S+ SOA At
S8 2 SYHAE HHIYCE
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Researcher DMU

Input Output

Hong & Ki (2003) Department Stores: 17 Stores

Total assets, Opening costs, The population

. Sales
density, Income level.

Kin et al. (1999) Discount Stores: 11 Stores

Area of Store, Starting Cost, Population

. Sales
Density, Income level

Discount Stores in Seoul and

Lim & Park (2007) Metropolitan Cities: 39 Stores

Area of Store, Number of parking spaces,

Nurmber of Employee Sales, Number of visitors

Korea and Foreign Retail By operation

Oh (2017) type: 27 Stores

Total assets, Operating Expenses

Net income,
Operating Profit

Kim & Kim (2015) Korea’s Retail: 111 Stores

Sales Maintenance Cost, Labor Costs,

Current Assets, Fixed Assets Sales, Operating Profit

Song (2015) Food material distribution company: 16

Cost of Sales, Sales Maintenance Cost

Sales, Net Income
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OfEAN =22 IEE2] 7|Z1 FSYHCl e
M0 7HY LEHEQl =2 ABDICE iE2 J[Yel 8
MY HE LIEt = 0|, d% 21071 2840 0Kl &
S U 0| ZRGICE =2 Tl BE FFEE
ANE TefXoZ LIEHE £ QICt Thomas, Barr, Cron, and
Slocum(1998)2 5527}|0] AOi™e| B&8Md TWIIE IsiA 16
JHe| FE=nt 27He] MESE  AHESIRICHThomas, Barr,
Cron, & Slocum, 1998). DEAZA 2 ACHAEQI ZHHO|A H|m
Horst 0 REYH el 27t 22 27| WEo| Xt
SEY =27t FQ5i0t M2t MHATE0| ALESH=E B
5 X, olH|, YA +, TOjRZH & SEFHSE
O] Mz H= ZOM FELHSE MHSIRALCE AEHE= Of
o, F7] &09, &0|Y S SSHLE A8t UeH
5 2 =20M MEE Ha= <Table 2>0]| K| A[SHIACE

O

o

i

<Table 2> Input & Output Data
Input and Out Data

Total assets,
Input Number of
Employee

Related Articles

Hong (2003),
Thamas et al. (1998),
Lim et al. (2007),
Kim et al. (1999),
So (2015)

Output Sales, Net Income

O

= GT0ME 2017d O A0 HelolM ZarE ==2H

r

<Table 3> Decision Making Unit(DMU)

A0 Top 2509 FESYXL XtEE 08310 &= 1074
gH = 22t AEY = EX|Y ot A, d2[1 b
O|HHE J7HSHX| Si= YHE Helsty 522 574 YHE M
g, o= 7|2 67 & ZE2{A7F HO|HE MBS
%= AR HIStH =2 5 7|geE  MFSIACE
(National Retail Federation, 2017). OfX|2toz2 224 7|¥e
Ao d3E 7| F ool =& 2758 Xt =2t
ol A0fEE Helst 1071 7|2¥E 22d 2MYA jae=E
MHSIQICE DEAOME SFQBHet MERHSO| =71 JItE
~2 D5 DMU7} 28Xoz LEttH (oA H|=exol
DMUE THHSI7|7t o2 Y{X|7| W20 EIICHa DMUL| ==
S0t MEM0| SHRCH XA 2-3H] O|40| E|O{OF Bt
Ct1 SCHBanker et al., 1984). X|Z M=l DMUE= <Table
3>1p ZCk

N
Bl
1x
my
=

41. 33313 - 224 RSN 22N 2

FEYMS2 20151 7|E dAnsdsS LOIEY| Q3 &
Y= 27HQp MEHa 27HE AFESI0] DEA EAE HAISHA

25t
Ch. 1 Zate Ch2 <Table 4>} 2Tk

Rank Companies Revenue Country
1 Wal-Mart Stores, Inc. 482,130 us
2 Costco Wholesale Corporation 11,6199 us
3 Kroger Co. 10,9830 us
7 Carrefour 84,856 France
9 Tesco PLC 81,119 UK
11 Target Corporation 73,785 us
13 Metro Ag 68,066 Germany
14 Aeon Co., Ltd. 63,635 Japan
16 Auchan Holding SA 59,050 France
19 Casino Guichard-Perrachon SA 51,257 France
42 Lotte Shopping Co., Ltd. 24,346 S. Korea
46 Suning Commerce Group Co., Ltd. 21,814 China
86 E-MART Inc. 11,081 S. Korea
121 Shanghai Bailian Group Co., Ltd. 7,894 China
146 Yonghui Superstores Co., Ltd. 6,469 China
173 E. Land World Ltd. 5,347 S. Korea
174 GS Retail Co., Ltd. 5,341 S. Korea
192 Chongqing Department Store Co., Ltd. 4,650 China
195 Dashang Co., Ltd. 4,545 China
227 BGF retail Co., Ltd. 3,832 S. Korea

Source: National Retail Federation (2017). Unit: US$ Millions
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<Table 4> China * Korea °* Global Retailer Distributors Efficiency Result
. =] Input oriented CCR Analysis/out oriented BCC Analysis
TE PTE SE RTS
1 Wal-Mart Stores, Inc. (DMU1) 0.801 1.000 0.801 DRS
2 Costco Wholesale Corporation (DMU2) 1.000 1.000 1.000
3 Kroger Co. (DMU3) 1.000 1.000 1.000
4 Carrefour (DMU4) 0.434 0.435 0.997 IRS
5 Tesco PLC (DMU5) 0.377 0.378 0.996 IRS
6 Target Corporation (DMUG) 0.827 1.000 0.827 DRS
7 Metro Ag (DMU7) 0.625 0.629 0.994 IRS
8 Aeon Co., Ltd. (DMU8) 0.291 0.331 0.880 DRS
9 Auchan Holding SA (DMU9) 0.430 0.434 0.992 IRS
10 Casino Guichard-Perrachon SA (DMU10) 0.339 0.352 0.964 DRS
11 Lotte Shopping Co., Ltd. (DMU11) 0.381 1.000 0.381 DRS
12 Suning Commerce Group Co., Ltd. (DMU12) 0.390 1.000 0.462 DRS
13 E-MART Inc. (DMU13) 0.338 0.788 0.428 DRS
14 Shanghai Bailian Group Co., Ltd. (DMU14) 0.085 0.184 0.462 DRS
15 Yonghui Superstores Co., Ltd. (DMU15) 0.069 0.072 0.954 DRS
16 E. Land World Ltd. (DMU16) 1.000 1.000 1.000 CRS
17 GS Retail Co., Ltd. (DMU17) 0.553 0.835 0.663 DRS
18 Chongqing Department Store Co., Ltd. (DMU18) 0.137 0.138 0.994 DRS
19 Dashang Co., Ltd. (DMU19) 0.110 0.116 0.948
20 BGF Retail Co., Ltd. (DMU20) 1.000 1.000 1.000

Note: TE=Technical Efficiency from CRS DEA
PTE=Technical Efficiency from VRS DEA
SE Scale Efficiency = TE/PTE

IRS=Increasing Return to Scale = CRS=Constant Return to Scale

ol
o

HH 2071 RSSH O St BE=E9=
<Table 4>n ZCh 20 CHEH $A=Hat
7Pget CCREY 24 21t 7|&22¢(TE)o| 7t <
X Z+& DMU2, DMU3, DMU16, DMU20 52| RE 24|
ST 712289(TE)0| 12 LIEt eNle 7|&28do| *+
Sitte A2 2l0jsiH, siEsts M= 222 50| 1071
S 2l o=2 57 & VU= UEtRCH, S22 571 A
22H0 YNIt Yl A= LIERIC,

T2+ YRTE)0M IRSHEE = AEFAHS 22 ZE £
Y=S 1% =8 [ ZE ME0] 1% oY =0jL= BRE
o|ojsta, ojet HIHZ DRSYEf= RReoMzcz RE &
2s 1% =% i 2= H4E0| 1% OJ5t2 S0iLt= Ao,
CRSYEl= 2L Y22 R S7t80| ME9| 371
1t seot FLE O|0|otCHPark, 2008). o= DMUM, F=
DMU122 FE42/A(RTS)0| DRSE 24X ZAE Z L}
Ebotin J242 =nEX7E Fo §@QI0j2tn 47z = QU
0|2 YHe Foeol #AE ot 2892 dd= 7tz +
A= ZAOIEE.

BCCEYE 0|8sto] Tt Zut &=+7|E228(PTE)0|
AUe X2 PTEZF 101 SEQK 2 DMU1, DMU2, DMUS,
DMU6, DMU11, DMU12, DMU16, DMU20 25 87§ LIERS:
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DRS=Decreasing Return to Scale

RTS=Return to Scale

Ch. 222 7L 1074 & 474, o= EH= 570 5 M, &
= M= 570 F 1702 LIEtRCH

CCR1t BCC 2¥s 0|8%t 589 =4 Z1t 85 /S
Mol =240l 7hY MESHA Ugted 1 He2 3= &
X7t S=UOIM oY X(AAFER 2Sotn LT
Lt Ag = = ULk 722 F28EESEUAM 7t 58X
2 LIEt x= DMU2, DMU3, DMU16, DMU20 52| &
27t s/t

DMU11, DMU129| ZR0j= 47|22 8X(PTE)0| 10
T 27811 7|2B8M4(TE)O| 2tZf 0.381, 0.3902 W2 Ze
2 LIEtten], oo matM frol 28¢SEE e 2
A2 2 LIEHSCE oM dHE 2842 240N dH= A
1t 20| O|F REYMS2 WFH2RE a8Xo2 23E|
I AR fE2 Q3 HEEHO02t SN = QUL
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7|£284(TE), =+7|&=228(PTE) 40| HF 0.2 0[5}
= =70t f2Ol 2EY(SE) 40| 0.9 O|g2=2 L2
2 Hot RHe= HEsXel 23S st /oL, 1
TOjAM Cix Relot Aoz diMe £ URACL A=
(RTS)= DRSZ L}2 Zio2 2 29| UArs St
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42, WIXOH 24 % HNSE M

DEA ZH2 H|2EX¢l DMU ol Ee7h =7
2lof HIX|OHISHOF Bt= EATRIE MAlSHL, 28X 7
= A

fjn
o
ot
Mo

bl
ro

o1tk
7t E17] Qi 4 E= BIMAFAOf St FUAERE HS
otCHJeong & Kim, 2011).
CtS <Table 5>2 7| itot HZx DMU TEE HIE2Z 3510
H2eHez HIE FSYMO st 2842 HdAI7|7]
Q|8f| 7jMHS DEA Version 2.12 0|238}0] 7Lt

<Table 5> Benchmarking by DMU

No. | DMU No. | TE Reference set(A)
1 DMU1 | 0.801 | DMU2 (1.131), DMU20 (91.522)
2 DMU2 | 1.000 DMU2 (1.000)

3 DMU3 | 1.000 DMU3 (1.000)

4 DMU4 | 0434 | DMU2 (0.592), DMU13 (0.146)
5 DMU5 | 0.377 DMU3 (0.032), DMU2 (0.668)
6 DMU6 | 0.827 DMU20 (24.911)

7 DMU7 | 0.625 DMU2 (0.511), DMU3 (0.079)
8 DMUS | 0.291 | DMU20 (3.735), DMU2 (0.424)
9 DMU9 | 0.430 DMU3 (0.214), DMU2 (0.306)
10 | DMU10 | 0.339 | DMU2 (0.388), DMU20 (1.603)
11 | DMU11 | 0.381 DMU16 (4.553)

12 | DMU12 | 0.390 DMU16 (4.080)

13 | DMU13 | 0.338 DMU20 (2.985)

14 | DMU14 | 0.085 | DMU16 (0.728), DMU20 (1.044)
15 | DMU15 | 0.069 | DMUZ20 (1.240), DMU2 (0.015)
16 | DMU16 | 0.553 DMU16 (1.000)

17 | DMU17 | 0.137 | DMU16 (0.410), DMU20 (0.822)
18 | DMU18 | 0110 | DMU2 (0.007), DMU20 (1.016)
19 | DMU19 | 1.000 DMU20(1.186)

20 | DMU20 | 1.000 DMU20 (1.000)

CCREH0| o/3l0] 207] DMUS| &EX| 7|28 SM(TE)S
AAtst AntE <Table 5>1 ZChL 235 99| LXts RZH|E
2 LEpHCE
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56%, 43%E L=IHOF Sk, =0[U2 38% F7HAF{OF BE 2lsiM= <Table 6>0|MNT FUS A=sh= LYo ACK
40| s0{d 5= ULk O] ¢=2 CHE FS MO BISH SThH dejLt &2 2 REYMES FYTe JEEL MEY
ol ¢SS BEOFY| M2 2 |KSYN7L HIE0| 2 B o 7I2 o 2 IRS HEjo] 7| M=o FLH~E T}
SE Mo x2EE AFH asdE0 otz YHEL0 of AR5 50| 250 z8de =€ = A= X7t AU
2 7|0 & AHo|2t d2fsiot Ch Ofet B2 27t 2 RSYMAM I &SS St A
Ct2 <Table 7>2 QA AAlst BEA CA 207 SE7|R9| = DRSO|7| I}20| 28X DMUZ} &|7| QA= <Table 6>
NAZEXE HIEZ LIEIHTE HMME FLHFE Z=sH0oF =X ddF oz S0l
DMU2, DMU3, DMU16, DMU20 52 &89l ZHo =z L} AHAOIL) SR & Z=ste Hde 052 UO|CL Rt
EfLt 7HM SEX|7} 243 ZDt 0%2 LIERLID Qo HiH Aol nFAHICZ Ozt 52 Ar{el HAE JUX|T 2 Y
O, LIMX] 7|€E2 HHEZ S o SRS U=t 0| otL|H, SRS =0 e MUZH =0 O|A= O
1 OfEWI} 0|2 BIHAAHOF Sh= A2 LIEHGCE Ol H YO|oh. 27t A2 FSYM= IRS2 HEHO| RUAT| mf
2o Fs8MS0| HegXez 2FE ot U= A 20| 727t 2 ReYNEC FYHSE SEH0 251 7
2 B £ Uk 53] = M Bo|M aiciel Fe= 29 37Kl w2t Zo| Wi & £ Aen, =27t 2
ol SR +2f A2 2 80% 0|4 Z=3sl{oF T oA TS M= DRSS HEHO| X{RAZ| W20 7|Ht=e| =ty
o2 ZEXQ RHBCH= A2 AlAFSICL BErht= MRS MusS SohA didHn, TEsH A|IAH-S
FX|gHHERE 20|, H|Z8HQl DMUE ZE% DMUZL /7| S0l 22 7HMor g He =z HQlTh
<Table 6> Improvement targets of three companies under input-oriented CCR Model
DMU No. Item Actual Value Goal Value Difference %
Number of Employee 41,974 3,564 -38,410 -92%
DMU14 Total assets 44,037 3,085 -40,952 -93%
Revenue 7,894 7,894 0 0%
Net income 205 205 0 0%
Number of Employee 4,420 2,446 -1,974 -45%
Total assets 4,013 2,059 -1,954 -49%
DMU17 Revenue 5,341 5341 0 0%
Net income 147 147 0 0%
Number of Employee 384,151 166,502 -216,892 -56%
DMUA4 Total assets 55,401 24,011 -31,297 -43%
Revenue 84,856 84,856 0 0%
Net income 1,247 1,725 478 38%
<Table 7> Rate of Improvement of 20 Companies
No. DMU No. Number of Employee Total assets Revenue Net income
1 DMU1 -84% -20% 0% 0%
2 DMU2 0% 0% 0% 0%
3 DMU3 0% 0% 0% 0%
4 DMU4 -56% -43% 0% 38%
5 DMU5 -62% -62% 0% 212%
6 DMU6 -86% -17% 0% 29%
7 DMU7 -37% -37% 0% 70%
8 DMU8 -71% -71% 0% 202%
9 DMU9 -57% -57% 0% 47%
10 DMU10 -66% -66% 0% 53%
11 DMU11 -62% -71% 0% 0%
12 DMU12 -61% -89% 0% 194%
13 DMU13 -80% -66% 3.2% 0%
14 DMU14 -92% -93% 0% 0%
15 DMU15 -93% -93% 0% 109%
16 DMU16 0% 0% 0% 0%
17 DMU17 -45% -49% 0% 0%
18 DMU18 -86% -86% 0% 15.2%
19 DMU19 -88% -88% 0% 61%
20 DMU20 0% 0% 0% 0%
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