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The dynamic capabilities of sensing market signals, creating new opportunities and reconfiguring resources and capabilities to
new opportunities in a rapidly changing economic environment determines the competitiveness of the enterprise to create added
value and survival. This study conceptualized a two-stage performance measurement framework based on the casual model of
resource (input)-process-performance (output). We have developed a ‘Process capability index’ that reflect the dynamic capabilities
factors as a key intermediary product linking resource inputs and performance outputs in enterprise performance measurement.
The process capability index consists of four elements : manpower (level of human resource), operation productivity, structure
and risk management. The DEA (Data Envelopment Analysis) model was applied to the developed performance indicators to
analyze the branch office performance of a telecom company. Process capability efficiency (stage 1) uses resource inputs to reach a
certain level of process capabilities. In performance result efficiency (stage 2), the process capabilities are used to generate sales
revenues and subscribers. The two-stage DEA model derives intermediate output values that optimize the individual stages simultaneously.
Some branch offices in the telecom company have focused on process capability efficiency or some other branch offices focused on
performance result efficiency. Positioning map using two-stage efficiency decomposition and benchmarking can help identify the
sources of inefficiencies and visualize strategic directions for performance optimization. Applications of two-stage DEA in conjunction
with the case study that are meaningfully used in performance measurement areas have been scarce. In particular, this paper has
the contribution to present a new performance measurement model considering the organization theory, the dynamic capabilities.

Keywords : Dynamic capabilities, Performance Measurement, Two-stage, DEA, Telecommunications
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Aol dEaAel 24 Fe A% 2E09), - 3. S 2 OojE

FEALe] Aol FFA R AAH THAE EF

gtk CEVITA ™ (Capability Economic Value of Intangible AREA AT A9SA ’\]i g9 F848 g2l
and Tangible Assets)[26]°] Jom, FA7|9e EAS A AAA AHeAT15] 2 BFA 4 =524 DEA
aEate] 3 Hojl 3 Aol FH 55 o] xqz]zq o7 Ays & A&e AT F3o] v daE I Qri28]. Akl
A8 7}= Hudson et al[8]2 % 5ol vk AHSAR T AR o, 734 3 A34E W o
2o Hdel wel <Table >3 2L EA Aus F2 AREHO, AZIHI 2ol A oM A48
A4 NFEE Y g =EES AyEAo] wedt AX(KPI) wol AEA ANEEIL AARHEAE §4T
A ZTaA2 oo dehs Fdejof drtal Aok T e AAG Aotk EA4 § v 739 AR
th B d3E BHE 9%S n8d z2AAgSxE § 8T F o o9A 7Y oA oSl &8

{Table 1> The Concept and Characteristics of PM Models

Models Characteristics Criteria
* Think that organizations operate at the different level, each has different . .
interests Level 1 : corporate vision
Performance P . . . Level 2 : market, financial(CSF)
Pyramid el:cr}llk Oglzr?usmess strategy with day-to-day operations(each levels support Level 3+ CS, flexibility, productivity
* Consider internal and external effect Level 4 : Quality, Delivery, Cycle time, Waste
Results and * Classify measures into two basic types Results . )
determinants | Emphasize that the results are a function of past performance in relation | Competitiveness, financial
framework to specific determinants. Determinants

» Identify drivers of performance to achieve the outcomes

Quality, flexibility, resource utilization, innovation

Brown’s model

* Link measures through cause and effect relationship
» Assume a linear set of relationships
* Distinction between output and outcome measures

Inputs : employees, materials, capital
Process : design, delivery

Output : products, services, financial
Outcome : delighted customer

Goal : repeat business

The Balanced

* Index based measure(i.e. link financial performance to intangible drivers
like employee quality)

4 perspectives :
Financial, Customer(stakeholder), Internal process,

Excellence Model

Scorecards * Focus on the strategic agenda . N .
» Strategy map(causal relationship between criteria) Leaming & Growth(organizational capacity)
o . , . , Enablers(50%)
* Distinguish the ‘Result(what)’ and “Enabler(how) {Leadership 10, People management 9, Policy & Strategy 8
EFOM * 1 Cause and effect relationship(Enablers — Resul " & Remoutces 6. Processes 141 B
Business ause and effect relationship(Enablers esults) Partnership & Resources 9, Processes 14}

* Use as a self-assessment tool rather than an measurement framework
* The categories for measurement are very broad

Results(50%)
{People 9, Customer 20, Society 6, Key performance 15}

The performance
Prism

* Use all stakeholders including investors, customers, employees, and suppliers
in the organization as a starting point rather than strategy.

* Focus on the reciprocal relationship between the organization and its
stakeholders

Five questions :
(1) Stakeholder satisfaction (2) Strategies (3) Processes
(4) Capabilities (5) Stakeholder contribution

Hudson’s SME

* a performance measurement process for SME
* Make each incremental performance by focusing one objective at a time

PM process for SMEs
Stage 1 : Name(top priority objective)
Stage 2 : Act(develop measures)

Model * Enable performance measures to be updated regularly Stage 3 + Use(evaluate and monitor)
* Lacks a framework that identify measurements )
Stage 4 : Learn(update measures)
« The combined ‘capability’ of both tangible and intangible assets ultimately | /nvesiment ) B )
drives its Economic Value. Cash generating assets, Capability enhancing assets
CEVITA™ * Consensus-based measures(the value of asset capabilities is highly (tangible, intangible)

context-dependent)
* Developed for internal reporting(Lack of external validity)

Financing
Capability capital
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{Table 2> Metric Definition :

Names and Explanation

69

Dimension 1 : Foundations(resources)

Labor(I1) This represents the number of employees.

Operating Cost(I2)

This consists of variable costs relevant to providing services. It includes installation, network repair, service,
and promotion cost. It excludes interest& depreciation cost, equipment investment and Labor costs

Access line(I;3)

This represents the sum of Digital subscriber line access multiplexer, Asymmetric digital subscriber line,
Very high bit rate digital subscriber line and Fiber to the home.

Dimension 2 : Process capability index(PCl)

(a) PCI, = Level of HR

This reflects the proportion of the number of employees who achieved performance above the monthly

(0115 1) target in the store. This index is calculated for all branches once a month. Its weight of PCI is 14.12%.
(b) PCI, = Operation Productivity | This represents the combined sales portion of other products such as mobile and TV compared to the
(O 1) internet sales in the store. Its weight of PCI is 48.61%.
(c) PCI3 = Structure This index measures the achievement of the number of medium-sized stores that exceed the baseline sales
(O13; I3) volume. Its weight of PCI is 22.44%.
(d) PCLy = Risk Management This represents the goal achievement rate for consent to the handling of personal information. Its weight of
(O1s; Lg) PCI is 14.83%.
Dimension 3 : Performance(result)
Revenue(0;)) These are the receipts from providing services.
Subscribers(02) This represents the sum of wireless, wire-phone, internet and IPTV service subscribers.
AA)olM = 240 HxgAdd 2as A A HeE SR8 E:ofof dh
Bk BANY S AP, A2 -4?%%ibﬁiﬂ- AA@)NAE THE ZAsdRe Do 24
w, B T2 AASE4), ZEALGY PHo] o ARANE HE] A% AXS A4S Z2A
e Ay A8 £ %zaﬂ%ﬁ%»%%m%, 2079 5 Ql(Enablen) 0.2 & S ANAER 719 € A
8057 BEHoE AT QAT Feld FAES F 0w AT A Al 27 4342
AAQ)AAE sk Agusel Yesis TR SXED Agshdt,
2 Ee qgor Jost Sy FTE BaF A
FE AP T Q2 A, 7137, WEe Al 3.3 Al 719 % dlolH
S48 EFH7E sk, dAGANME AR5 E
Apste] tfgatal A S A ofsh= ool as, 7] Ak 719 & f‘é WA - TS, B, TV S5 Al
3|7 SAA = AU 2 uiAE Sl V13E AT Fete BAIAN A AFAR AFAteke] W&t gl
s Ao, WA M= Ao AdA F glaa Ao s }04 A Edet 5170 AR FAE AL
wejedol 2T 29]. FAbe]l HEERE FQsta Hge AL A4S 9 HeAAE s vt
AFA7181E A 8E= T ol A *}34171 A Pz EAL 3 glow, FHstE AAdEANA 7Y AES 9§
Sl Alz="ske st A 735 2T V13T dE 9 Ao ddTRE E‘i 3 ]7]—5 ZEA 2 A R A2

ok AT s 98 8L g94 #e,
O)WERIY Fo7E Fo AR AN, F kgt
YT MG NS A ()T EH A=l HA
ARE ARHJY B HIAEFEY] EAVF 7194
ol w A= QEH13]0] ARl wet gl el S
A (7NN AES] &89 Fo] L7t FoARRE X

Atk olE s O/H FAMNA, FEREE 2 g By
(RM)9] M%M Exdiu A48 AEste d4sls)
vz AAYEAEPC)E A 249 AFY oA
o 13t 10048 o R ALkE

PCI(100%]) = (a) PCI;,(HR)+(b) PCIy(Operation)
+(c) PCIs(Structure)+(d) PCI4RM)

RSk

rﬂ

7 sl f3) gahs] AaHE 249 pel

<Table 3> Descriptive Statistics for the Data

ZA| 2~

Colol) mel 7] A

i—% Bk 3k 2 A~ 7
dlof 4833l th <Table
HE yepdoh

Variable Mean | Median| SD Min Max
Employees 153 148 35 90 276
Cost(mil.¥¥) 13,781 | 13,585 3,598 8,122 | 23,130
Access lines(000) 368 359 95 220 607
Level of HR 10.99 10.57 1.42 8.78 1391
Operation 44.58 44.60 1.50 40.92 47.27
Structure 20.19 20.83 2.44 13.71 22.44
Risk Management 13.20 13.42 1.02 10.86 14.83
Subscribers(000) 3,428 3,352 794 2,205 5,478
Revenue(mil.¥) | 35,980 | 35,908 9,186 | 21,429 | 67,332
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279 thobat FQxc AFa s TS B
Aetedl AFEEE DEA A ETE AFSSte] 2844
TE ST Ad TS T FEE 1WA Z2A
293 NAEa &Y ZEAAYES B FEE 2d
A AHA A2 aE&ds Belste] At A
o7 ‘ZgAidgF AEEEA THES AFee 24
o] Bfolls ZEALAFE 5 Al Bla] A om
S AAAs AbEo] vebd = gla, whd ofn| 5
H ZEAAAE AES d8ote 24 AdAeR
A AEE e A ApdstE A3E vEkd
A

2 A4E T S E(intermediary product)S F3l 1
A9} 25k A 7F AgE Two-stage DEA[S]E 4-835}] 2

st

Min w,a—wy3

subject to
(stage 1) LAx;; < axyg, 1=1,-, m,

INzg = g0, d=1,--, D,

DA =1, D\ =0,j=1 0 n a<1
(stage 2) Xpuzy <zg4p, d=1,-+, D,

E/.LJer = Byrjoa r= 15 l S,

2y =1, =0, j=1,, 10 =1

where w, and w, are user-specified weights.

A A A

A A9, ¢
&, AA5T FHNEE

l

o]
p o
ELPECI S E

N Performance management using
Two-stage DEA efficiency index

Resource i Process Performance
(Input, Foundations)| (Enabler) (Output)
Labor(Employee) I, O, Level of HR L, 0, Revenue

2M stage Y
Performance
efficiency,

efficiency 0,, Subscribers

1+ stage
Operating Cost I, |[NI0{0e

Note : The process, which is an intermediate product, becomes the
output of the resource (input) and at the same time becomes

the input of the performance (output).

<Figure 2> Two-Stage Performance Measurement Model
Using DEA

- Chang Hee Han

Hred w15 A S] AFEERL 47 B R A AH K]
s, UM, T x, gaane)e A5 F
YEo] At 1949 Hxd AAFAES HAststAaA,
Al AFAEES Sdistels HA ZEANLGEAF
E = F oAttt o= 8= 1¢ o 294 &4 0] A
Aoz giAQl A3E EAdet <Figure 2>+ DEAE
o]-&gk 2vHA AHSH RIS HERTh

4. ot}

DEA E8AAFE o] &3 204 AHSHe) An=
ofgf ¢} 2o DEA ¥4 DEA frontier 2007[34]S ©]
&-3to] A= A

AR AHeE A7) ) A E 29A A
SA R Ao A= <Table 4>9F 2} Z2A A9 & &
“d([a] Stage-1 efficiency)oll Al 5712 &&% DMU7Z} &4
Sl Wb, A2 38 84([b] Stage-2 efficiency)< 171
tho] oz 84S HArh ol Audoz Ay
FYs Bl ZEAAYE 84S wole SW] A
MEEEAS Fole FHRY =3%5S HoFEr Wi
ZEAsgE a8 AIEE A BF 287
2l DMUE 181t

A, 1E, AN FAER shn A2 r)
=, 7t E AR 3 Q454 DEA RARAR
214 2P Banker et al[l] FE)S B8] A2 #Avy

<Table 4> Two-Stage DEA Results
Two-stage One-stage
DMU [a] [b] [c] [d] [e]
Stage 1 | Stage 2 | input output GE
D34 1.00 0.49 1.00 0.49 1.00
D35 1.00 0.40 1.00 0.40 1.00
D39 0.83 0.56 1.00 0.58 0.96
D40 0.65 0.71 1.00 0.72 0.95

Average 0.76 0.64 0.85 0.75 0.94

Efficient

DMU 5 1 18 8 19

max 1.00 1.00 1.00 1.00 1.00
min 0.44 0.40 0.44 0.40 0.91
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B84 ([e]Global Efficiency) A3+ &&%4 DMUZ} 1971 1100%
Atk FUER AEES AT 0 FAIEE] e 0s
739 A& A One-stage DEA Z9S A &3hHd Ao & l000% |~
A7F SR oS 57, D349} D3SE [d]De] aeA e ™
ANA HlEEA oY AWA A AFlFEe]o = 84 900% .
o vpehdth Ed AW E24[e]o] A D397} D40 RTH
;c A JERIA T, One-stage W T&AOIAE Do o £ B0 e T oh
4o e, & 33 458o] = 49, 454 § Vo
DEA RH& iy A8ohg s Bas] nojin gge & 0% A N
HAZTH9]. 2 Ao 285 Two-stage ZE=Z 43} L
W D39S [ 17 bR 29 WAl Daon O SR e
o A abEEo] URA dEnAo]l v S-S Péti ORR o)
o 2 o)}, 500% s L $

517] DMU®| th3] Two-stage DEAE o]-&3] Atd S
‘ZRAAYE g ARAREEYS FES 40‘0;?;).0% o6 G0% 7006  G00%  %00% 1000% 1100%
T2 <Figure 3>} 2t} <Figure 4>+= [a]©Al 1(Process Process
efficiency), [b]¥HAl 2(Performance efficiency) 2 [e]HHHE <Figure 3> Efficiency Decomposition
&7 (global efficiency) A =|9] TXE el =19
ojth. ARAINTEA ] BH[FTH O] 0.64[0.63]F T2 1200
Al ® 284(0.76[0.73) Bt v ol SAAALE 1.100 -

o] ¥ TR AAdFor AHAHRES Yisls = 1000 : !
HET A49S 83 Z2AAGGS P55 S 0500 -
A ddHeE ae4YdE Roleth AHAeE AR 5 a0 A
3 HEEEANA B AFE B Fu oA, B L ]
A Aol JES v ZRA| AT FEo wet A 8
H% HEARAE FINL ANE AT F A% B |
4.2 #Ix|ok2(Benchmarking) 4%
0.300 -

DEA ®d& &% DMUE WlXvlA 7]F0= 4o} 0200 : - -
§‘%/‘é% gc]:}b’\]?z] Bz Oé% _/': 9,)]\‘:]' <Table 5> Process Performance Global
HE &3 AAF = slvtel D389 &84 N 23X S <Figure 4> Empirical Distribution of Efficiency Estimates
Arkgt Axtoltt, (Box plot)

<Table 5> Benchmarking Target for D38
Input Process Result
Employee Cost Line HR Operation | Structure RM Revenue | Subscriber
D38 177 12,131 348 10.03 45.93 1922 14.09 32,376 3,136
TARGET 122 8,442 242 12.06 43,70 20.23 12.72 61,394 5,356
GAP -55 -3,689 -106 2.03 -2.23 1.01 -1.37 29,018 2,220
Improvement -31.3% -30.4% -30.4% 20.3% -4.9% 5.3% -9.7% 89.6% 70.8%
A34 = 0400, A35 = 0.600
19 = 0.704, 129 = 0.296

Note : The optimal A\* and p* represent the benchmark branch in each stage. That is, in stage 1, D34 and D35 become reference branches
of D38, and in stage 2, D9 and D29 are applied as reference branches.
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5. 8 E
51 QO9F ¥ gto|

w7 aWeke fdustd tigetr] fs e
dTEHA AR wed 2w AASAREE ALY
Aol A&kl DEAR AFA A& FIstalnt 24
A FAAMNE ZRAAGYE a&do] dAARESE
AET F2 g8ds Balnh 29 584 wslE o
&3 MY 2 WAv S Fa A HAEE 9
& def ke AldEk(visualizing) & 7 = 784
o git.

& g7 ede e 2ok 3, 24012 s
A dEeles V9] AvEE A A wgE 2
WA AHEARdR Agsteiih A, 71hel At
SN AHAe} FUAS A SHA 9
= ST M Ao ZEALAFAF(PC)E T
AEEZ TSkl AAFAo skt AA, A
A EAETR] 287 DEAS o] &3 Atel7|9el £84
< FAsich A97HA 297 DEA 48 o188 F
AEop S8AEATE o mah

5.2 91710 Pl W X3 AT

& Qs HEzbe) IABAE THAAANL,
B2 o] S @Rk g71A R At
WAe 4= 9lvh. &% DEA window ¥4 &3 FAIE
Mo AdE dwtstd 5 & Aok Ab7Iddel &
Arkglel A, ARl Ay Al AEehs wokR
A S BATE ol AT el viA=
& F7PE AvE ek Ak 3 V9] AT R o
Wafel = Alofo] lonw vt & ¢ ATE H
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