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Measuring Relative Efficiency of Korean and Japanese Construction Firms

Using Data Envelopment Analysis
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Abstract

The aim of this study is to compare relative efficiency Korean and Japanese construction firms over the period of
2000-2013, and to analysis relative efficiency using Data Envelopment Analysis (DEA). This study employs DEA in
analyzing of 7 Korean construction firms and 8 Japanese construction firms using 2 input and 1 output variables. The
efficiency results of this study is temporarily lowered due to IT Bubble Decay and Global Financial Crisis. The
efficiency of Korean construction firms from 2000-2001 is lower Japanese construction firms, but the efficiency of
Korean construction firms from 2002-2013 is higher Japanese construction firms. These results mean that the
management of Korean construction firms were operating more efficiently than Japanese construction firms.

Keywords : construction firm, relative efficiency, data envelopment analysis
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Table 1. Literature synthesis of DEA approaches

Author

and year DMUs Input variable Output variables
Korean Number of employees, TOI?EIE{ﬁVSRUGS’
: Capital ) )
Oh[15]  Construction ’ Net income
" Employment costs, '
firms o Total market
Cost of capital value
Zi and Korean Number of employees,
f Fixed assets,
\[(102? COﬂf?:rr#gIOl’] Selling and administrative Total revenues
expenses
Chau et Hong Kong Numbercof f?nlqployees,
: apital,
[?lﬂ Conf?rlrr#é:non Construction material, Total revenues
General expenses
Ki}r(nanand Coﬁgtrreuirt]ion Number of employees,  Total revenues,
[13}9 firms Capital Net income
Number of employees,
Leael et Coﬁgtrﬁjaort]ion Capital, Total revenues,
[16} firms Selling and administrative Net income
expenses
Lee et Korean Number of employees,
al. Construction Capital, Total revenues
[10] firms Fixed assets
Net fixed assets,
Tsolas Greek Total equity, Total revenues,
(18] Construction Total operating cost, Net income
firms Selling and administrative ~ before taxes
expenses
2 2
3. Wedd % Ay
3.1. 5 ¥ MEWMSo MY
2 A= DEA B35 o]85f0] gk 1471 Ui
471949 A 58S SAste] g A7 1YY
BAEE Brtekad dE4E £ Qlth. DEA= A%
= O
Fl Aol wheh B840 At Fho] Y]] nhiZel FY
g 9 AkEapo] AAJo] Fasi) olof 2 Atk
A47199] BE4S A 71E A9 ES 9l By
AEASE ARSI 7|99 a8 E40 A
H 5y 9 AEHSE By, AEHeEe wiEd(Total

revenues)i} ©715=0]2}(Net income), A]7}&H(Total
market value) 52 HE3191, EQHsgs zH
(Capital), A HKTotal assets), E4L(Number of
employees), Tuljn]e} E]v](Selling and admin—

52 83l thTable 1 =),

istrative expenses)
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Table 2. Selected input and output variables

Input variables
Number of employees, Capital

Output variable
Total revenues

SRk ol
. °]g] 2Ad5k7] Slsf vl
19S ENRQ ‘Top 250 Global Contractors
2014 of ZeEE T A AR gl
t}, o] = 200095E 2013W7kA] AFwe] EH7) 7135t
15711 Ad719e AAsielct A 2hd A7 ds B
H, Table 33t Zo| 3=t 74471 77, 42 24719 8

N

Table 3. Selected construction firms

Nation Construction firms DMU code  Rank+
Hyundai Engineering & _
Construction Co. Ltd. DMU-K1 2
Samsung Engineering Co. Ltd. DMU-K2 34
GS Engineering & Construction B
Corp. DMU-K3 40
Korea Daelim Industrial Co. Ltd. DMU-K4 44
Daewoo Engineering & B
Construction Co. Ltd. DMU-K5 45
Hyundai Development Co. Ltd. DMU-K6 109
Kumho Industrial DMU-K7 178
Obayashi Corp. DMU-J1 18
Shimizu Corp. DMU-J2 21
Kajima Corp. DMU-J3 22
Taisei Corp. DMU-J4 24
Japan Kinden Corp. DMU-J5 62
JGC Corp. DMU-J6 64
Nishimatsu Construction Co. Ltd. DMU-J7 104
Taikisha Ltd. DMU-J8 149

= Ranking of Top 250 Global Contractors 2014

3.3 X243

o AFoae FE 1497H200049 5 2013E7HA])
3t A7) 884 AR AHEoan A
o] W3ls AmEIzL gt ofF il T 87|99

14497 A=E a9t et 447199 5 2 A=
2 217X Bureau van Dijk94 OSIRIS DB"oJA 27

'5]-93\1 271202 Kocoinfo? 2] TS2000 DBoJA] &A1&
£ st 4 Ame 719 AFAES] S
9 23S YA FAIES 12 (International Monetary

Fund)olA Algsh= sl dEo] Lo H7HPPP:

Aolct | Purchasing Power Parity) 3-8"¢ 283l & 1wz}
Table 4. Average of selected variables

Nation Variables ‘00 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12 ‘13
Number of
employees 5,149 4989 4,359 4,099 3,911 3,707 3345 3,129 3019 2892 278 3527 6435 6,637
Capital

Korea (mil USD) 862 1,021 939 921 768 766 746 742 718 690 620 861 831 574
Total
revenues 12915 12944 11288 10,947 9,063 9945 8403 7325 6813 5812 4447 4952 4934 3427
(mil USD)
Number of
employees 10,192 10,158 9,976 10,022 10,132 10062 8,709 7,850 7,717 7996 7,073 7526 7538 7,555
Capital

Japan (mil USD) 412 407 401 396 393 391 385 377 368 358 336 317 314 307
Total
<revenues) 7,976 7,384 6,765 6,164 7,220 8,403 8271 8181 7438 6904 6584 6,787 6975 6,788
mil USD
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Table 5. Descriptive statistics of selected variables
(based on 2013)

Number of

de A79ee] TdYe, A, e Bt

< 200635 E A&How fasiglar, 20104 )%
N

4% Z7R0, B5 Q7195 BUUS, AR,

nj&oho] FHFZES 2001ERE 2010W7HA] A& oz
7Hsknt Es] Z22dW Z2g97|2 Qld 2008WHE

4.2 31U ZiM7|de] E2M HREM
200095 E] 2013W7H4] §Hd
=25 DEA Tgof H8ato] & A7 G3t 3=t 147
ol 7leagA, eavleady, TEass o A
3t A3= Table 63} 2},
DEAE 7|99 At a8/dE BAok= 7IHes, 4

]

Nation employees Capital ~ Total revenues 4 aede A S5 sk AATAPE 7R 2843
porson)” MY Y ZolA Hux|o} ulaste] AtjEOR ekl glolct
Max. 7,468 3,262 21,881 _ _
korea g M1 1204 2 2252 [21]. weba] ZF2He] AR DEAE o]§3dto] a&84dS
. Dev. | ) ! L _ o
Mean 5149 863 12916 Brre 74, A= Hlart E7Fssitt olE dldsh|
Max. 15,518 913 13,101 - -
| Min. 2648 5 1,506 3l 2 Atollxl= 20009FE 2013W7HA] A A=E
apan  Std. Dev. 4913 298 4,999 = e -
e o o E3s1o] HAlo] B431g), o] BakE AR ol
Vi iS58 sz 2ige slol A Jidel Ee4S Bk, A 5840
Min. 1,204 52 1,506 B o B o
Total 514 Dev. 4672 773 6,080 B AESHE, o] WS 7122 7840 7|5 vju
Mean 7.839 622 10,281
Table 6. Results of DEA-CCR and BCC models
Efficiency COMSIUCION w9 o1 02 03 04 05 06 07 08 09 10 11 12 13 Aw.
Korean
Construction 0.618 0.773 0864 0.784 0814 0671 0795 0.760 0791 0689 0780 0.793 0876 0897 0.779
Technical firms
Efficiency  Japanese
Confstruction 0841 0774 0783 0806 0.713 0656 0.800 0694 0612 0534 0477 0421 0377 0578 0.647
Irms
Korean
Pure Construction 0700 0819 0936 0873 0904 0875 0946 0927 0919 0861 0878 0914 0949 0939 0.889
Technical firms
Efficiency Japanese
Confstructlon 0.891 0846 0810 0916 0865 0707 0892 0802 0734 0712 0638 0596 0594 0.752 0.768
Irms
Korean
Construction 0.819 0930 0924 0.891 0903 0.766 0846 0.824 0861 0.787 0887 0874 0926 0957 0.871
Scale firms
Efficiency  Japanese
Confstruction 0944 0919 0967 0879 0833 0947 0901 0883 085 0790 0821 0786 0712 0.797 0.860
irms

7) http://osiris. bvdinfo, com/

8) http://www_kocoinfo,com/

9) IMF2] World Economic Outlook Database 212 % $H=i} U
2] Implied PPP conversion rateS 83}

10) http://www.kosis.kr/
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Figure 3. Results of scale efficiency
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Table 7. Results of DEA-CCR and BCC models
(based on 2000 and 2013)

) 2000 013
Nation ~ DMU TE PTE _SE_TE PIE SE
DMU-K1 0.256 0.303 0.844 0.957 1.000 0.957
DMU-K2 1.000 1.000 1.000 1.000 1.000 1.000
DMU-K3 0.961 0.975 0.985 0.821 0.827 0.993
K DMU-K4 1.000 1.000 1.000 1.000 1.000 1.000
orea DMU-K5 0.010 0.451 0.022 0.525 0.683 0.769
DMU-K6 0.754 0.797 0.947 1.000 1.000 1.000
DMU-K7 0.348 0.373 0.933 0.542 1.000 0.542
Average 0.618 0.700 0.819 0.835 0.930 0.894
DMU-J1 0.892 0.907 0.984 0.570 0.577 0.987
DMU-J2 0.967 1.000 0.967 0.411 0.422 0.974
DMU-J3 1.000 1.000 1.000 0.381 0.401 0.951
DMU-J4 0.898 0.979 0.917 0.321 0.344 0.935
Japan DMU-J5 0.622 0.636 0.978 0.397 0.521 0.762
DMU-J6 0.666 0.834 0.798 0.586 0.721 0.813
DMU-J7 0.755 0.771 0.980 0.336 0.995 0.338
DMU-J8 0.930 1.000 0.930 0.586 1.000 0.586
Average 0.841 0.891 0.944 0.448 0.623 0.793
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