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Multidimensional Efficiency Analysis
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ABSTRACT

This study focuses on the use of competitive analysis to identify the effective bench-
marking target through consulting techniques to derive improvements. After developed using
DEA(Date Envelopment Analysis) the relative efficiency analysis tool for competitor analysis
to apply in consulting on-site or within the organization, this study compared the new
techniques and the existing techniques. This study was carried out as follows. First, through
a review of the literature, consulting competitive analysis techniques and methodologies
relative efficiency analysis technique DEA for research scholars examined. Second, DEA-
based competitive analysis, multidimensional efficiency analysis is presented. Third, The
case study was conducted to determine the suitability and practicality of this analysis method
for public company “A”.
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(Table 1) Comparisons of Strategic Management Tool(Clark VS Forst)

Researcher

Strategic management tool

Western Australia
Hong Kong,

Benchmarking, Budgeting, Cost-Benefit analysis, Financial Ratios, Focus groups,
Forecasting, Growth analysis, Industry analysis, Life cycles, Mapping, Mission,

Malaysia, Singarpore | Net present value, PEST, Product/market matrix, Quality, Segmentation, SWOT,

(Forst) Trends, Variance analysis

UK, New Zealand

Benchmarking, Budjetting, Competitor analysis, Core competencies Cost-Benefit
analysis, CSF, Delphi, Financial ratios, Focus groups, Forecasting, Industry
analysis, In-house models, Mckinsey's 7S Mission, Management profiles, market

(Clark) segmentation, Market signaling, Market opportunity analysis, PEST, 5-F’s, Port-

folios, Process Mapping, Regular monitoring, Review, Scenarios, Spreadsheet,
Stake holder analysis, Surveys, SWOT, Value chain
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<Table 2> Pros and Cons of traditional DEA

Pros

Cons

- DEA can handle multiple inputs and multiple
outputs

- DEA doesn't require relating inputs to outputs.

- Comparisons are directly against peers

- Inputs and outputs can have very different units

- Measurement error can cause significant problems
- DEA does not measure “absolute” efficiency

- Statistical tests are not applicable

- Large problems can be computationally intensive
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[4]Tssue finding
- Total analysis

- Issue Finding

[3"MEA
- BCC-1, CCR-1

- Super-Efficiency

- SBM, etc.

Analysis and Design
- Decision of dimension

- Analysis of Consulting purpose| - Selection of target

(Table 4) Roadmap of Multidimensional Efficiency Analysis
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(Table 5) FAROUT Method

FAROUT Method Scale
1 = the model’s output provides a low level of future orientation.
Future-oriented It may be too anchored in the past or present

5 = the model is highly future focused

1 = the level of accuracy for this model is low taking into account the probable
Accurate sources of data underlying its application
5 = accuracy has been greatly increased based on the requirements of the model

1 = this model requires a large volume of data, financial, human resources and
is low in efficacy

5 = this technique is highly efficient in its use of resources and in deriving
desired outputs from few inputs

Resource efficient

1 = a particular tool was not highly objective due to the presence of biases and
Objective mind-sets

5 = that the potential for biases can be minimized
Useful 1 = delivers a lower level of valued output
5 = a high level of valued output
Timel 1 = analysis model that requires a great deal of time to complete well
Y 5 = this model takes little time to successfully complete
(Table 6) Result of the FAROUT Method Analysis
FAROUT Method 1 2 3 4 5

Future-oriented

Accurate

Resource efficient

Objective
Useful
Timely
3.5 7|& AHMEMEI} H|lw 0 =279 SERVO 24 ZaAtEsa) 2
A& AEkAT) SR N RE o]5 BAI7H
AL 7199 FHEA Al T 3 o AR} P RE HRE BAE 5 g
wobg o shtolth AEE - AGI9E 3 ARithe) 27 B4 wel AL A
73 8742 ol A Competitive Group Analysis, Agstelol BT B3 mzasel Azbdol
Growth/Share Matrix, RONA Chart, Com- @704 284 913} Al7ve %918t 2 ¢
petitive Intensity Analysis 5¢ 27493 ok Wb 249 520 7 A% £
Fleisher et al[131& 242, 48 ZAMY,  Ropd Agdoes 5848 59 4 At
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(Table 7) Comparison of Tool and Method for Competitive Analysis
(H®@ MO LO)
This study Kim, D. H. and Seo, Y. Y.[19] Fleisher et al.[13]
Framework Competitive | Growth-S| RONA |Competitive| Nine |Competitive| Business
DEA [MEA| Group hare Chart | Intensity | Forces | Positioning | Model
Analysis | Matrix Analysis Analysis
Future goals O O [ ] O O O O [ ) O
Porter | Assumptions O [ ] [ ] O ([ O ([ [ O
[15] | Current Strategy ([ ) [ ) © O O O O [ ) [ )
Capabilities [ ] [ ] [ ] [ ] ([ ([ J [ O [
Defiing o o o o (o | o |0 | o °
Current competitors
Defining olo| © o lo| o | e] o 0
. future competitors
Fleisher Competitive
et al | omPett , o | o ° ° ° ° ° ° °
[14] mforma.tlon analysis
Competitor -~ | o | g | @ e (0| 0o | o] o ®
information acquisition
Competitor | g | g | @ e (0| 0o | 0| 0© 0
information analysis
Future-oriented
ted Accurate
Fleisher Resource efficient
et al. Obiect
[13] jectve
Useful
Timely
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(Table 9) Selecting Input and Output

Factors
Input Output
Non-current assets
(Assets)™ Revenue
Equity Operating profit
Employees

¥ Assets : Used inputs in the three-dimensional
analysis in stead of Non-current assets
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(Table 8) Dimensional Design and Selecting Target Companies

Dimension Target companies DMUs(n>mxs)
1 Since turnaround 7 years(2005~2011) Agreed
2 Market oriented public enterprise(12 companies) Agreed
3 A competition Companies in Asia, Europe(12 companies) Agreed
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(Table 10) Basic Statistics(1st Analysis)

Unit(KRW in million, Man)

Input/Output Company A Mean Standard Deviation Min Max
Employees 899 844 35 816 899
Equity 4,721,283 4,020,730 568,090 1,645,252 4,721,283
Non-current Assets 7,450,074 7,515,899 490,351 1,496,785 8,087,262
Revenue 1,548,724 1,115,203 269,812 156,175 1,548,724
Operating Profit 722,729 496,407 151,191 378937 722,729

(Table 11> Analysis Result of CCR-I Model, BCC-I Model(1st)

Input-oriented

DAY TE PTE SE >A RTS

200511 0.7855 1.0000 0.7855 0.5117 Increasing

200613 0.7573 1.0000 0.7573 0.5651 Increasing

20073 0.7627 0.9965 0.7624 0.6409 Increasing

20081 0.7976 0.9384 0.8499 0.6926 Increasing

20093 0.8441 1.0000 0.8441 0.7662 Increasing

201013 1.0000 1.0000 1.0000 1.0000 Constant

2011 1.0000 1.0000 1.0000 1.0000 Constant

(Table 12> Analysis Result of Super-Efficiency Model(1st)
Super-Efficiency Input-oriented

R Super Rank Benchmarking D

200513 0.7855 5 0512 20114 - -

200613 0.7573 7 0.565 20114 -

20073 0.7627 6 0.112 20104 0.529 20113 Blank()

200 | 07976 4 0693 | 2011 - - | bench?gjf; 1;1(\)4Us

20093 0.8441 3 0.766 20114 - -

201013 1.0273 2 0.968 20114 - -

2011 1.1682 1 1.139 20104 - -
BCC &84 57584 (Pure Technical CCR 243 BCC =d& 3842 DMU9
Efficiency; PTE) = xBCCE YERBZ 115 FE&A Fhol A 1o]22 a4 DMU 7F
T84S SE = 6xCCR/OXBCCE AbZEd] o] =915 AAT F gl SHAE 5] 9
T AUtk RTS 24435 B qfie Zou &4 Super-Efficiency 2245 53 DMU
ol 27k Bel o4 el AUk ks gkl #91% Ageka WANg gge w3
sttbE 9u9] IRS7F 571d z

&9 ©Jr 9l CRse] 27de.

SREE

ot} &A e}

=4 =

=
AxA o7 RTS ZHollA CCR¥} BCC ¥
&4 = 201047 20119 o2 Ve

3}91t}. <Table 12>¢} #-o] CCR =& 3} BCC
el FA A ggdo] 101909 20104, 2011
deo] &84 gho] 1.0273, 1.1682% uhH 9l
olZA £HE AHY F A HAUk
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FAe} Faade s FEA U4 284S = A T 1270 719 A4 AR E &
o1 &JA o' = wiE} PYolols gk vt 3713 AEIN A2 “LE s FE
dekree] Aneln WA 5 ook Swer- SR 24849 AwE 37 A
Efficiency =@ #4243+ 20109, 2011 o Ast7] g4 20103 AEE AR
&3t 2011 de] #3147} 53lol 1L (<Table 14> #=x).
(Table 13) Analysis Result of SBM Model(1st)
Unit(KRW in million, Man)
Input Slacks Output Slacks .
DAL Employees Equity Non-current assets | Revenue | Operating Profit el
20051 356 659,946 2,777,952 - 26,060 0512 | 2011
20061 308 84,964 3,033,222 - 2,042 0565 | 2011
20073 252 918,327 3,006,525 15,693 96,726 0.637 | 2011
20081 259 830,055 2,927,222 - 1,15,826 0.693 | 2011
20094 127 731,626 2,138,389 - - 0.766 | 2011
201014 - - - - - 1.000 | 201012
20114 - - - - - 1.000 | 2011
(Table 14) Basic Statistics(2nd Analysis)
Unit(KRW in million)
Input/Output Company A Mean Standard Deviation Min Max
Employees(man) 856 3,684 5,252 856 19,373
Equity 4,448 372 9,959,680 15,675,821 1,402,922 57,276,537
Non-current Assets 7,638,828 18,987,554 32,072,598 2,258286 | 1,116,361,392
Revenue 1,359,296 8,466,040 11,336,331 488517 39,506,533
Operating Profit 543,143 655,044 685,439 74,534 2,259,920
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CCR-T 2%, BCC-T 22 44 31= <Table
15>7 e 7|19 “A”E KG, KPSE, KPW,
KNO¢} 3 &84 719 o= vrelydtt. o3
8l KA, KPS, KPEW, KWT, KP, KPM, KDH=

71eA &84 #hol 1 olek= *HHXLE H|E54

<Table 16>¢] Super-Efficiency =4 &4
Zziﬂri & o 71§ “A”e] Al &9+ KG

o] o]o] 290 &
° 2 KG(23499)E A 938t

=S| 5]

CCR-T 24, BCC-1 22

AR

A k= 17850
= <Table 15>9]

By HEHQ
DMU(KPSE, KPW, KNO) 5.t} 18 &84

o2 el AE 3719 38713 FollA °
AAH R SR AT BEoR £ 2 Uitk B8 wAnged dolHE 74
g Qe Vel AR ERY vid 5d% “A”= KPSE, KNO, KWT, KP9] #aggto
AR ER WS wore DMU kel A = BAHo] =) uelA e A9l &
4 g8A4e A= foulsitia & 4= 9ok £S5 713 glo] H&4 Q1 DMUS #23
(Table 15> Analysis Result of CCR-I Model, BCC-I Model(2nd)
Input-oriented
iy TE PTE SE A RTS
Company A 1.0000 1.0000 1.0000 1.0000 Constant
KG 1.0000 1.0000 1.0000 1.0000 Constant
KA 0.3641 1.0000 0.3641 0.1538 Increasing
KPSE 1.0000 1.0000 1.0000 1.0000 Constant
KPS 0.9744 1.0000 0.9744 0.8579 Increasing
KPEW 0.9041 0.9165 0.9865 0.9736 Increasing
KPW 1.0000 1.0000 1.0000 1.0000 Constant
KNO 1.0000 1.0000 1.0000 1.0000 Constant
KWT 0.7138 1.0000 0.7138 3.4657 Decreasing
KP 0.3588 1.0000 0.3588 3.0798 Decreasing
KPM 09721 0.9944 09775 0.9423 Increasing
KDH 0.7501 1.0000 0.7501 0.2769 Increasing
(Table 16) Analysis Result of Super-Efficiency Model(2nd)
Super-Efficiency Input-oriented
LAY Super | Rank Benchmarking DL
Company A | 1.7850 2 0.463 KG 0.163 | KNO - -
KG 2.3499 1 3619 | KPS | 0584 | KNO - -
KA 0.3641 11 0154 | KPSE - - - -
KPSE 1.3231 3 ] 0506 | 719 A| 0363 | KPS | 0345 | KPW
KPS 0.9744 6 0.070 KG 0.147 | KPSE | 0641 | KPW Blank(—") means
KPEW 0.9041 3 0974 | KPW - - - - 0 more
KPW 1.0751 5 0104 | KPSE | 0883 | KPM - -
KNO 10873 | 4 | 0560 | 719 A 0282 | KG | - —| benchmark DMUs
KWT 0.7138 10 | 1366 |71 A| 2099 | KPSE | - -
KP 0.35838 12 0522 |71 A| 1517 KG 1.040 | KPSE
KPM 09721 7 0.021 KG 0921 | KPW - -
KDH 0.7501 9 0.021 KG 0.256 | KPSE - -
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<Table 19> 3744 4% CCR-1 2¥,
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(Table 17> Analysis Result of SBM Model(2nd)

Unit(KRW in million, Man)

Input Slacks Output Slacks
DMU . Non-current Operating Benchmarking
Employees| Equity Assets Revenue Profit
A - - - - - 1.000] A - - - -
KG - - - - - 1.000 | KG | - - - -
KA 1,468 1,800,918 626,722 | 1,259,894 - 0.077| KG - - - -
KPSE - - - - - 1.000 |[KPSE| - - - -
KPS 207 478553 - - - 0102 | KG |0.201 [KPSE| 0.433 | KPW
KPEW 1,375 2,062,303 - 209,681 - 0206 | KG | 0002 |[KPSE| - -
KPW - - - - - 1.000 |[KPW| - - - -
KNO - - - - - 1.000 | KNO| - - - -
KWT 1,483 5,605,232 24,207,394 - 1.039 | KG | 1551 [KPSE| - -
KP 12,657 | 39,267,832 | 66,924,446 | 13,470,865 - 2.330 | KG - - - -
KPM 576 621,985 - - - 0.08 | KG | 0.027 |KPSE| 0575 | KPW
KDH 768 252,017 478348 | 1,852,473 - 0.149 | KG - - - -
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(Table 18) Basic Statistics(3rd Analysis)
Unit(KRW in million, Man)

Input/Output Company A Mean Standard Deviation Min Max
Employees(man) 856 5,059 5,937 308 19,792
Equity 4,448372 3,929,920 1,868,255 1,194,763 8,347,883
Non-current Assets 7,638,828 10,507,992 6,935,479 2,549,561 24,663,831
Revenue 1,359,296 1,316,667 1,156,836 658,465 4,092,292
Operating Profit 543,148 466,348 231,979 196,575 836,048

(Table 19> Analysis Result of CCR-I Model, BCC-I Model(3rd)

Input-oriented

MU TE PTE SE >\ RTS
Company A 0.9619 1 0.9619 0.8357 Increasing
AJl 1 1 1 1 Constant
AJ2 1 1 1 1 Constant
AC1 0.7793 1 0.7793 0.4205 Increasing
AC2 1 1 1 1 Constant
AC3 1 1 1 1 Constant
AS 0.6601 1 0.6601 0.4503 Increasing
AM 1 1 1 1 Constant
UF1 0.9803 0.9910 0.9892 0.8884 Increasing
USK 0.9704 0.9916 0.9786 0.9245 Increasing
USD 1 1 1 1 Constant
UH 1 1 1 1 Constant

(Table 20> Analysis Result of Super-Efficiency Model(3rd)

Super-Efficiency Input-oriented
Super | Rank Benchmarking
Company A | 09619 | 10 | 0.0565 AJl 00631 | AJ2 | 07162 | AC3 - -
AJl 23136 | 1 1.3059 AC3 00345 | UH - - - -
AJ2 14133 | 3 | 0.54%0 AJl 0.0461 | AC3 - - - -
AC1 07793 | 11 | 0.1629 AJl 01540 | AC3 | 00814 | USD | 0.0222 | UH
AC2 11029 | 6 | 0425 AC3 0.0154 | USD - - - -
AC3 1.3838 1.2643 | Company A | 0.0570 | AC2 - - - -
AS 06602 | 12 | 0.1472 AJl 02767 | AC3 | 00264 | USD - -

DMU

ol

AM 1.082 | 7 | 0.0704 AC3 0.1823 | USD - - - -
UF1 09803 | 8 | 06327 USD 0.2558 | UH - - - -
USK 09704 | 9 | 01419 AJl 06763 | AC3 | 0.1063 | USD - -
USD 14036 | 4 | 0.7756 UF1 0.8199 | USK - - - -
UH 17406 | 2 | 01514 AC3 09014 | USD - - - -

Note) Blank(‘~") means no more benchmark DMUs.
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(Table 21) Analysis Result of SBM Model(3rd)

Unit(KRW in million, Man)

Input Slacks Output Slacks
DMU . Non-current erati Benchmarking
Employees| Equity Assets Revenue O[;roﬁtng

Company A - 586,547 | 1,491,514 - - 0.087| AJ1 |0.719| AC3 |0.002 | USD
AJl - - - - - 1.000| AJ1| - - - -
AJ2 - - - - - 1.000| AJ2 | - - - -
AC1 - 482516 | 1,949,703 - - 0.09| AJ1 |0.162| AC3|0.129 | USD
AC2 - - - - - 1.000| AC2| - - - -
AC3 - - - - - 1.000| AC3| - - - -
AS - 1,350,045 | 2,446,431 - - 0.137| AJ1 |0.186| AC3 | 0.066 | USD
AM - - - - - 1.000| AM | - - - -
UF1 10,137 - 1,343,426 - 65922 [0.702|USD|0.167| UH | - -
USK - 1,016,437 - - 53286 10.306| AJ1 {0.394| AC3 |0.127| USD
USD - - - - - 1.000|USD| - - - -
UH - - - - - 1.000| UH | - - - -

Note) An efficient DMU does not occur slacks.
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