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Abstract

The purpose of this study is to implement and develop the integrated Economic Value Added (EVA) and
Time-Driven Activity-Based Costing (TDABC) model to seek both improvement of Net Operating Profit Less
Adjusted Tax (NOPLAT) and reduction of Capital Charge (CC). Net Operating Profit Less Adjusted Tax
(NOPLAT) can be maximized by reducing the indirect cost of an unused resource capacity increased by Cost
Capacity Ratio (CCR) of TDABC. On the other hand, Capital Charge (CC) can be minimized by improving the
efficiency of Invested Capital (IC) considered by Weighted Average Cost of Capital (WACC) of EVA. In
addition, the integrated system of TDABC using Balance Scorecard (BSC) and EVA is developed by linking
between the lagging indicators and the three leading indicators. The three leading indicators include customer,
internal process and growth and learning perspectives whereas the lagging indicator includes NOPLAT and CC
in terms of financial perspective. When the Critical Success Factor (CSF) of BSC is cascading as a cause and
an effect relationship, time driver of TDABC and capital driver of EVA can be used efficiently as Key
Performance Indicator (KPI) of BSC. For a better understanding of the proposed EVA/TDABC model and
BSC/EVA/TDABC model, numerical examples are derived from this paper. From the proposed model, the time
driver of TDABC and the capital driver of EVA are known to lessen indirect cost from comprehensive income
statement when increasing the efficiency of operating IC from the statement of financial position with unified
KPI cascading of aligned BSC CSFs.
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<Table 1> Bill of Process Activity for Electronic Manufacturing Company

<Table 1.1> SM&RD Mega Process

Mega Process Process Unit Activity
BPTFM : Breakthrough Product Task For Management, PRM : Product Road Map,
PP : Product Planning NPIPM : New Product Introduction Process Management, PPR : Product Portfolio
Restructuring, CIIGCB : Customer Insight, Idea Generation&Concept Building
MS : Marketing BSB : Branding Strategy Building, CCD : Communication Concept Development, GPEP
Strategy : Global Promotion Event Planning, MCD : Marketing Communication Development,
SM : 4PP : Place, Product, Price, Promotion Planning
Sales&Marketing DO&SO CTM : Customer Trust Management, STP : Segmentation, Targeting, Positioning,
DomestlSc alesverseas CRM : Customer Relationship Management, OTDS : On Time Delivery Supporting
) FIS : Follow—up Inquiries Sending, PDAN : Past Due Accounts Negotiating, CRT :
ARM : Accounts . . . . . . . . ..
Receivable Cash Receipts Tracking, CAR : Collection Agencies Referring, ARRA : Auditing and
Reporting Accounts Receivables
RDP : R&D Planring TIG : Technological Information Gathering, RPM : Research Project Management,
NPDP : New Product Development Planning
PTD : Product Development, NTPPD : New Technology&Professional Product
HSUD : Hardware, . . L .
Software. User Interface Development, SRA : Software Requirement Analysis, SAD : Software Architecture
RD : i)esign Design, SQM : Software Quality Management, HCIBD : HCI Based Development,
Research&Develop SBD : Smart Based Development
ment UD : User Experience PDN : Product Design, GD : Graphic Design, CMF : Color Material Finishing, UX :
Design User Experience, IR : Insight Research
. DCD : Die Casting Design, MPIR : Mass Production Initial Review, OPD : Optimal
MD : Mechanical . .
Design Process Development, ATR : Advanced l@hnology Development, LS : Line Up
Supporting
<Table 1.2> PPM Mega Process
PMM : SI : Supplier Investigation, TCOBN : Total Cost Optimization Based Negotiation, SQE
Procurement & Material . Supplier Quality Engineering, DMP : Direct Material Procurement, GP : General
Management Procurement, WIM : Warehouse and Inventory Management
PM : PNP : Production Planning, PEMP : Production Execution and Manpower Planning,
. PCCI : Process and Cost Control&Innovation, SM : Subcontraction Management,
Production Management . . .
CFDIM : Capacity, Forecasting, Delivery and Inventory Management
M,P ' . LM : Labor Management, TPM : Total Productive Management, MRP :
Manufacturing&Producti . . ..
on Manufacturing Resource Planning, PYM : Productivity Management
Pr odulz?(fl ézPlant ' PE : ‘ ‘ STA : Standard Time Analysis, MTS : Machine Troub.le Shooting, LI : Layout
Management Production Engineering . Improvement,. PSP : Process Plamng .
QP : Quality Plamning QS : Quality Strategy,.QSI . Quality System Innovation, TIP . Test&Inspection
Planning SDR : Standard Document Revision
QE : Quality 1QQ : Initial Quality Qualification, RT : Reliability Testing, RIPFI : Receiving,
Examination In—Process and Finishing Inspection, QIF @ Quality Issue Feedback
FE : Facility ACFM : Architecture and Civil Maintenance, EFM : Electrical Facility Maintenance,
Engineering MFM : Mechanical Facility Maintenance, UM : Utility Maintenance
ESH :
Environment, EM : Environment Management, SM : Safety Management, HM : Health Management
Safety&Health
5 (Activity)2  Z2(Organization) 9] 2%, A+, 2 52 o] E¥(Ends, Object)9} AL HMeans,
A (Job)ZA]  ICT(Information and Communication Verb)o.2 #4531 13dd. 487t A57]%, =
Technology)oll A= AA(Interface) 3= S50 wet olgo] #E|TE W F HA AFTURTLAY
71%(Function), Z2A2~(Process), A]Z~8l(System), 4| M= Hste 7159 HA(Department)ol] 23t ¢
FeRHe B4 vlde) 248 95k

EfA(Network) 2 45 Th &5 AATAR] 7%
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<Table 1.3> LS&SU Mega Process

SCM :
. SCMPI : SCM Process Innovation, GLI : Global Logistics Innovation, TTM : Tax
Supply Chain .
Tariff Management
Management
LS: VOCS : . . .
Logistics@Servi Voi £ Cust CNS : Customer Needs Support, CF : Customer Feedback, CSO : Customer Service
istics&Service oice of Customer
s . Optimization, IOC : Inbounding and Outbounding Call
Strategy
. MOT : Moment Of Truth, SSB : Service Strategy Building, SET : Service Engineer
SC © Service Center L. .
Training, SCNM : Service Center Network Management
PS: CPR : Coporate PR, MPR : Marketing PR, GMSP : Global Management Strategy
Planning&Strategy Panning, MB : Management Budgeting, BSC : Balanced Scrorecard
. . FSR : Financial Statement Reporting, AA : Accounting Audit, FP : Financing
FACL : Financing . . . . .
A ing &Co o Planning, FERM : Foreign Exchange Risk Management, IR : Investor Relation, LAS :
ccoun raf
ne; o Legal Advisory Service, LCRS : Legal and Contractual Risk Support, TDR : Tender
Legal .
Document Reviews
PRGA : Public GPR : Global PR, IPR : Integrated PR, CAS : CEO Assisting and Supporting, FAM :
Relation&General Facility Asset Management, FDM : Fire and Disaster Management, BEM : Building
SU : Support .
Affairs Energy Management
HM : Human Resource CPOD : Competency Planning and Organization Development, JHRDTA : Job and
Development&Vianagem HRD Trend Analysis, RD : Recruiting and Development, PA : Performance
ent Appraising, CDP : Career Development Path, ILS : Integrated Learmning Service
ICT :
In i q HSNOS : Hardware, Software and Network Operating System, IB : ICT Budgeting,
ormation an
Co icati ISFT : ICT System Fault Troubleshooting, BPM : Business Process Management,
mmunication
IPD : ICT Procedure Document
Technology
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<Table 2> Time Equation of Electronic Manufacturing Company

Process Unit Activity
PP B,2, : BPTFM By : PRM By © NPIPM B2, : PPR Bsxs : CIGCB
a MS Bz, : BSB B4 : CCD Bsx5 : GPEP B4z, + MCD Bsxy : 4APP
DOS Bz, :CTM | By STP | Byx5 : CRM | By, 0mDS
ARM Bz, (FS | Bom, (PDAN | fywg iCRT | fBum, iCAR | fBiws : ARRA
RDP Bz, TIG | By9 RPM Byx5 © NPDP
Tq - Ty €T, - Tr © Te : €T- -
HSUD By By Byag * SRA By B5xs BeTg Braz
RD PTD NTPPD SAD SQM HCIBD SBD
UD /lel : PDN ﬂQQjZ : GD /83$3 . CMF /84174 : UX 659:5 IR
MD ﬁlxl : DCD /821'2 : MPIR 631'3 : OPD /84.T4 . ATR /35I5 LS
By
PMM Bz, SI Bax5 @ SQE By, : DMP Bexs @ GP BeTe © WIM
171 TOOBN 373 1Ty 5T 6%6
PM Biwy iPNP | Bym, (PEMP | Bewy iPCA | By, iSM | Byws : CFDIM
MP By, IM Byy © TPM By MRP Bz, : PYM
PPM PE Bizy @ STA By : MTS Bsxs - L By, : PSP
QP 61:.51 : QS 521‘2 : QSI /83./,53 L TIP 54(174 : SDR
QE ﬂlscl I (Q) 621’2 :RT ﬂ3x3 : RIPFI /84934 CQIF
FE ﬁlxl . ACFM BQIQ . EFM 53.’53 . MFM 541'4 UM
ESH Biz, 1 EM Boxy 1 SM Bsxs : HM
scM By, : SCMPL By GLI Byas : TTM
LS VOCS Biz; : ONS Boxy : CF Bsxs 1 CSO Bz, 1 10C
SC By : MOT Byxy © SSB Bsxs @ SET Bz, : SCNM
PS By, GMSP | Byzy : MB | Byxy : BSC
FACL By Boxy Bsxg By Bsx5 Bexg Brxg Bsxs
FSR AA FP FERM IR LAS LCRS TDR
sU PRGA By By Bsxg Byzy Bsxs Bexg Braq Bsxg
CPR MPR GPR IPR CAS FAM FDM BEM
By
HM Byx, : CPOD Bsx5 : RD B,z : PA Bsxs : CDP Bexe + ILS
171 I A 3T3 4Ty 5T 6L6
ICT Bix) tHNOS | fows :IB | Bymy ISFT | By, iBPM | Bywg i IPD
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<Table 3> General Time Equation

Elementary Activity

¢y © Basic Time for Elementary Activity
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Activity
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<Table 4> Calculation of CCR and UPC for
EVA/TDABC Integrated System

Resource Driver RD, --- RD, --- RD,,
Process Activity AA, - AA, - AA,
V. t# of k Resource Driver
P, Pf‘ln of Total Activities of % Process
PAy; Viok
: CPG .k = AAk X T
PA,, Z; Vi.
_orq.,
e 2Ty
PAy PT;, = ‘Zﬂzjkwijk
’ UT,. ,= PC,. ,— PT,.
P4, ek
b : PC;’-k_PTi-k—"_U];’-k
PAlm A ><
UPC; . , PC 100(%
Total Z Vi
i=1

AA @ Accounting Amount, RD : Resource Driver, P :
Process, PA : Process Activity, CPC : Cost of
Practical Capacity, PC : Practical Capacity, CCR :
Cost Capacity Rate, PT : Process Time, UT :
Unused Time, UPC : Utilization of Practical Capacity

AL 1 e, ), BA AR, ouA] F Al 7
A FHAH (Resource Supplied) RD,(k=1,2,-+-,n)

aikes

9A2 XFJ%?J% EVA°l ]38t NOPLATS 7317] ¢
3l (227 o] A EZaEAIA L] FAEYE A
o RRE vt Hl8Rl A4, (k=1,2,-,n)E
A, ek

A3 ARP(Activity Requirement Planning) €] BOA
Bill of Activity)ollrd] Z2ZAx=Ql P(i=1,2,---,0)
ZaA|2HEQ) PA, (= -,n)% Gikchiasy

WA - ZE A Pﬁﬂ e AhEl RD S A
A 59 PC.

2 (@A) o] e,

s © AR5 RD,°) 1797} nge awd

ZaAs pol o AAE] £ V., B A
o o8] st

wilb 7 Edl o Ads AAd 59

PC,. o) Rkt Mg CPC.
g westel (A3} o] T,
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e A

HAE

Vi

CPC, . = AA, X — (4)

AT - Z2A ol TR ALE] RD,
AALGIHEE CCR, . = G213 3Ee] -3tk

PG .,

CCR;‘,.k: PQ R (5)

GA8 ¢ ZF ALEQE o] AA] AH ZRAA
Az PT,. . & AZHs9(Time Driver) g9F AlZHs<1
o] & x & o] &3t (6)27 o] itk

(6)

A9 ¢ ZEAAE FECle] ARRE A oke

UT,. o 244 59
o] 7,

UT, . . =PC . .~ PT,.

r1.
uPC ., =

0y
P ><100(%))

A9l FEH AE

7kl nlg-e] A=

<Table 5> Calculation of PT, UT and PC for

Ho] o]8E UPC,.

(7)

(Production Order) PO°l £
B ZaAle} 2 E2le]l PT, UT, PCl tgk 7%
<Table 5>, <Table 6>} 7t}

e <7>@w+

EVA/TDABC Integrated System
Resource Driver RD, --- RD, --- RD,
Proces | Activit P01 P0r~--P0q
s y
Py Pf;llj
PAlm kr Zlﬁz‘jerijkr
=
P pa. | Ul =PC. = PT.
.| CPT;. , = PT,. , < CCR,. ,
PAH CUT;. , =UT, ., X CCR; .
Pl CPQ-kr:CPZ-k7+CUﬂ-
‘P";llm

PO : Product Order, CPT :
Cost of Unused Time

Cost of Process Time, CUT :

<Table 6> Calculation of CPT, CUT and CPC
for EVA/TDABC Integrated System

Resource Driver RD, --- RD, --- RD,
Process | Activity | CPT; ,, CUT, ., CPC; ,
P P“:ln
PA,,
: CPT...,= Z CPT,.
PAlm k=1
n
P, PA; | CUT,. ., = Y, CUT,.
: k=1
PA, n
: CPQ r Z CPQ kr
PA, ) k=1
B .
PAlm
l
CPT. . =3,CPT,. .,
i=1
!
Total our, ., =3,00T,,
i=1
1
cec, ., =Ycpc . .,
i=1
CPT = CPT ,
r=1
Total T =Y CUuT
r=1
q
CPC =)Y,CPC ,
r=1
Totl CPC_= CPT_+CUT.
Sl - A PO, (r= g ol FelE ZEAA

P et A5 RD, O \:Hs]— ZZA2AZE PT ., 2
ARgEHA e AIRE UT; . 4, = (943 2ol ?@E}.
UT, m_PC 7PT-k:r 8)

A2 - ARl s post AAl ekl PT, UT
of e AT WEE G ©)AE oL

ol (923} o] gt

CPT. ., =PT ., < CCR .,
cuT, k_,:U“k_ xcca_k
CPC ., =CPT, . . +CUT (9)

%74]3 : 7%4%%4 52?«19} Rl s =49
NOPLATZ} TDABC A17Fs<1el <] 6“—’“:4 P47t
oF H-85 o]&ate] AZFel AlFE EVAE H|alst
7] $18}e] <Table 6>3} o] ZeA~ P, AE PO,

of 3t CPT, CUT, CPCE (10043} o] F-3Ht}

CcPT = Y,CPT . .

cpc =Y cpPC ., (10)
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AA AE] FhE AL
A g AR tigE IR edrkel W8S 7t
CPC.., CPT.., CUT.. 24 ADot)e ZZAx
P, ZRAAES PA,;, A5 RD,, A% PO,
et AAex2 weste] kIt S=EkA olale)
eju]o]tt.,

2.1.3 EVA/TDABCAIA A& o3 =&
H)-§& Hj <t

EVA(Economic Value Added)= A3 dAF+< 9}
T GYEEel Yl 2AHE ATl

NOPLAT(Net Operating Profit Less Adjusted Tax)ol|
Al AREH]E-29l CC(Capital Charge)E =Fst 7444
oleoz (11)2)¥} i},

EVA= NOPLAT- CC
= NOPLAT- ICX WACC (11)

ADAeA WACC(Weighted Average Cost  of
Capita)= F-2 & Agde3} 27| Af2n) &S

TVeA R aEdE AN E-&2A 2= Ao
T YA HAHoR FHE 7 J=F AR
7F olFojxor sl md JdeEel Fole AR
IC(Invested Capita)= @+=, &AW, Aa=, A2A}
b BERAAE, 71AA], Bl ddARtel A md Al
T AgE, AEHEe] QRAE Atste] e,
el Refy g dgxe] A FAEA
B AHEol&Eo] g ]ﬂ‘ﬂ*‘“’ WACCE ¢
sttt &, EVAE 5% 99859 A3 daT9

off =% _ﬂ;%@‘ﬁm&ﬂoﬂ ©]3 NOPLAT®]

ok

o ¢Js =2

QoA zEH AFFEEe IC tigk g
WACCEHF-E] Ap2n]grtt & 9o s Hd=rt
FASHAIGE 8h=, o]EH AEol&ES SAl A=
g e FFEHA e 797 A otk

2 A2 FJ¥ A5l CAD(Capital Driver)©l
93k AFEH)-8 CC(Capital Charge)S AH&stE WA=
<Table 7>3} 2t}

<Table 7> Calculation of Capital Charge for EVA/TDABC Integrated System

Im

Capital Driver CAD, -+ CAD, --- CAD,,
Invested Capital ¢ - IC. - IC, Total
Process Activity ce - CC - CC,
P, PA,
PA,,
: D, . , :# of z Capital Driver of Total Activities of ¢ Process
PAy CC, = IC. X WACC
, D;. —
P; Pffli,j CcC,..=CC. % 1’72 cC, = Z ccC;. ,
: L. z=1
Pi‘lu Z Dz LIF 1
: i=1
PA, '
P :
: PA

Total ZDZ .z cC. = E Z ca;. .

S - ddARE dgFAE 24E AT E
A AHLEQl 0AD (2 =1,2,-w) FES A
FalAE 10 2 3tk

SA2 ¢ ZF AEEQ CAD o tiel] AHE7)|3]H]8<1
WACCE 312fsle] (12213 2] 2HHE- CC, & 3t
CC. =IC, x WACC (12)

9A3 : ARPY]  BOAdl  oJs)  ZgAlx
Pi=1,2,-,0)% Z2A2SE PA,(

g gt
SA4 ¢ ARER 0B ARF ZRAA POl T

z

o

o

£

2a "7m)

RS0 b, 5 Al ofste] gl
A ¢ ZF ZEA el gk ARAH)E O, & EEE
AHEER1e] A nlgol] oate] (13)4] 7 7Eo] gtk

D ..

1

cC . . =CC % (13)

3}

w6 : meAsE AR g oo = Y oc.
z=1

w

WA ARG co =N Seq. & T
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BSC¢ EVAE ©]-£3F TDABC S3A|2H9 72

[e]
R

A

2.2 EVA/TDABC 531249 d&

S e}

doll M= AIZHE<1] gHeE]el 7t
AGgddoledsrel A ECl o3k FEslalie] o]
LEIUEE FAl 78 4 J& EVA/TDABC &
st ZRA A e A

w A o] g

2.21 EVA/TDABCYIA A58 PCY H3
PT9] A%t
<Table 8>+ HAFBIALe] 247) Z2A| 29} THe)EE
>3} Zom] 7 P el welskEe] s
<Table 2>} 2t} QARSMAT-
85 AE718(PP), vHIRARMS), =H2dADOS),
AATEARM), AFHRD)ATS 49 R&D71E
(RDP), AE7IHHSUD),

T U
CARIUD),  EA/1HMD),

AR (PPM) A2 739 TullREA(PMIVD, Akt
2 (PM), AZALHMP), A2 14(PE), QAEZ71E(QP),
QAAE#EI(QE), NAEFE(FE), $4SH(ESH), &Y
ARZA L) AR 74, Fad32|(SCM), L AIH]
2(VOCS), ASAH|Z(SO), AL(SU)AF 75~ 7971
FHZHPS), AF-BAFACL), THFTF(PRGA), <Al
SHM), ARAZB(ICT)S] Z2A42~7} ik

<Table 80l Z=All] Fi¥l AN (Resources
Supplied)>  SEARIHImen  Resource),  A3H|(Plant), 7=
(Land), -FrERfE(Utlity) = 22414 52 PO(Practical Capacity),
ZEAPARE PTProcess  Time), "RFARE UT(Unused
Tine), s8] o8& URO(Utlization of Practical Capecity)<
27} (3)2), 6)2) (DA <Table 42 olgslo] 73k} o=
o] AFRIPPVMIZTR] 749 A 1s(PR) 24|12~
gk RilsE BC,, AMFsd] 1C,, 789 IC;, 72

58 PC, = (921 ol8sh (14417 2t

<Table 8 CCR and UPC of Resources Supplied for EVA/TDABC Integrated System
<Table 81> CCR and UPC of Human Resource and Plant

Human Resource Plant .

Process moor, [ cpe, | e PT, | UT, | CCR, | CPG, | PC, | PT, | UT, | O C
PP 789 138 1,749 1,574 175 0
MS 833 159 1,800 1,602 198 &9
DOS 1,232 332 3,100 2,170 930 70
ARM 905 285 3,150 2,363 787 N/A I5)
RDP 913 263 2,880 2,534 346 83
HSUD 1043 291 2,683 2473 215 92
UD 504 136 2,700 2457 243 91
MD 943 362 3,840 2,126 1,114 2,405 101 420 298 112 it
PMM 1,275 408 3,200 2,240 960 70
PM 559 162 2,900 2,552 348 83
MP 265 509 19,200 13,440 5,760 800 143 1,800 1,260 540 70
PE 728 182 2,500 1,750 750 1,186 51 430 301 129 70
QP 729 140 1,920 1,690 230 83
QE 1,358 258 1,900 1,710 190 90
FE 1,933 174 900 630 270 70
ESH 1,213 97 800 736 64 92
SCM 2,111 323 1,530 1,102 428 72
VOCS 2,386 136 570 519 51 N/A 91
SC 3,825 306 800 560 240 70
PS 2518 141 560 493 67 83
FACL 1,113 204 1,800 1,260 0 70
PRGA 3414 198 530 522 58 0
HM 347 161 1,900 1,672 228 83
ICT 5300 377 650 462 183 71
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<Table 82> CCR and UPC of Land and Utility
Land Utility
Process CCRy | CPCy | PCy PT, UT, CCR, | CPC, PC, PT, ur, | ¢
PP 163 16 930 832 53] 320 8 250 200 50 24
MS 170 19 1,120 97 123 35 10 260 231 29 9
DOS 321 45 1,400 9R0 420 821 23 280 196 &4 70
ARM 436 % 700 525 17 1,063 17 160 120 40 5
RDP 434 31 640 563 Tl 1,067 16 150 132 18 s}
HSUD 243 % 1,400 1,288 112 607 17 280 258 22 92
UD 133 16 1,200 1,092 108 296 8 270 246 24 91
MD 57 16 2,800 1,988 812 171 53 3,100 2,201 899 71
PMM 114 48 4,200 2,940 1,260 240 24 1,000 700 300 70
PM 14 19 930 862 118 400 10 250 221 29 83
MP 40 23 5,750 4,025 1,725 50 6 15,000 10,500 4,500 70
PE 57 8 1,400 9R0 420 180 27 1,500 1,050 450 70
QP 110 17 1,540 1,315 18 267 8 300 264 36 83
QE 238 30 1,260 1,134 126 5 15 275 248 27 D
FE 35 20 5,750 4,025 1,725 67 10 1,500 1,050 450 70
ESH 79 11 1,400 1,288 112 214 6 280 258 22 92
SCM 136 3 2,800 2,016 T34 317 19 600 432 168 72
VOCS 229 16 700 637 63 500 8 160 146 14 91
SC 171 36 2,100 1,470 630 360 18 500 350 150 70
PS 202 17 340 739 101 348 8 230 202 28 33
FACL 245 24 930 636 29 430 12 250 175 7 70
PRGA 205 23 1,120 1,008 112 461 12 260 234 26 N
HM 271 19 700 616 4 625 10 160 141 19 33
ICT 314 44 1,400 A 406 786 22 280 19 8l 71

Dimension of Resource Supplied :
Human Resource, Plant © [hr], Land : [m”], Utility : [kwh], PC;, PT;, UTy, PCy, PTy, UT, : [hr], PCy, PTy, UT; : [m’], PC,,
PT,, UT, : [kwh], CPC,, CPC,, CPCy, CPC, : [10*won], CCR;, CCRy : [#/hr], CCR, : [[#/m”], CCRy : [#/kwh], UPC : [%]

o = YA DA AYA X U5

of sl &

o g e PT,=301lhrslolth. 7

X OFEX ‘58 32 A4
=259 /9 x 8| 7+/ U x 207
x 0.78125 % 0.8
=2,500[hrs]
PC,=74058 =975 45 X 7 A x A gl 4=
X OFF
=2594/Y x5x 7/ x5
=430[hrs]
AEAFF=AEEHo| TAH WA < A5
=1,750m? % 0.8
=1,400[m?]
A7 F-2} 1 A7) &
X A7) egH &
1,875kwh < 0.8
1,500 [kwh)]

x 0.688

N
A9
Il
N
o

gbeEt

=

v
0
Il
R

(14)

A7 1(PE) Z2 A 2] QIAA] A 2]A]7 <Table
2>9} (6)A3} Zo] PT=FFZAEA T9gHs(STA)
AT AR E B R T S5 (MTS) A TH- glo] ok 7]
A9 g5 (LD AT &8 A A (PSP) @9 &5 A {F=
B121 + PBoxy+ Byxy+B,w, =5AZHE] X 638+ TAITH/ 3] <
503]+3A171/3] < T03]+25A1 1/3] < 353] = 1,750[hrs] o] ™
Ak APARE R FAE YE d9EE

Exs fEYERe] PT,, PT, = 242 A&
(PE)Z2A| 20l ek WAz AbgE d7AM%
o7 PT,=980[m?], PT,=1050[kwh]e]th

T3 AREER] ke A7 UT 2Al58 PColA A
YAIZE PTE A3k A)zkem U7, =2500-1,750=
750[hrs], UT,=430-301=129[hrs], UT,=
1,400-980=420[m*], U7, =1,500-1,060=450kwh]o]t}.

A9l o]8-E UPCE H2AIE PTSF AAIEHPC}
o] HIEE AWEPRZZA 2~ AXRYUA A
UPC=1,750[hrs]/2500[hrs]< 100%6="70[%] ]2 1}
2 ALolM e e ke zheth

EFEANA(LS) 2] - <Table 1>} o] ¥+
B (SCM)EZ2A 2= SCMEA(SCMPD, SR A
ZEFA(GLD, TAB(TTM S 37k w9 2Hs(Unit
Activity) 2 FA=o] Qlar #HeA|7He <Table 2>9} %
ol PT=pyx,+ Byry+ Byw3 0l 23l <Table 8>l
A-AFA91 A9 PT,=1102[hrs]o]th 7HeF ©)ds o
2435 (Elementary  Activity) &2 2] A]
He e 74§ <Table 3>3 22 2523 APA
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HAE

2(Time Equation)& °]&3it}. ol& o] SCMPI 2,
el e-s2 1458](Shipping), =92 (Loading), &
Z(Transportation),  3F%32+4(Unloading),
(Warehousing), 4°3#2](Inquiries) 52| A% ©9&%
o7 A= St} ofF 3t A (Unloading) ] Al
#1852 <Table 9>} 22 39A7HUnloading Time),
A4~ 17 Inspection Time), A15+2H14)7HDocumentation
Time) 5¢] 374 2485 (Elementary Activity)=} 971
] o] A¥4=(Binary, Boolean Variable) y = T-4% o] o]
£ o]&ste] Wl digk AYAIRE v & T o]
2A st 84 Eo] APATPEg el oz gk T
g0 AR 2~ AYAIRE PTE T35
el AFARPEEAS o]&gitl o]¢} 3Zo] TDABCY
A o] AREsiEYeE 9l ARESS(Time
Driver)ell gt AxBE2e] MPH oz Alisis= &
S geld Hug g8%o)ar sjile] golgh &
552(Activity Driver)e] 29| 7Fs3}t}

<Table 8>ollA <QIA=x}AQl 7% NOPLATO.= =
Ayl 2EEAANA Y FAELGNA Fo, 2T,
e e R ] P R vl s A L RS L i
AEALL datgy, AR E, FEERge A
v, A4 T2 AFHENA ERHASI] Z2A
A2 <Table 4>9} (D2 o83t Fshd Arr]&
(PE)ZZA| 29 7% CPC,=1407r), CPC,=51%t
9, CPC,=899), CPC,=2T7l0]t},

<Table 8>0l|A] AYA7|<(PE) L&A 201 7$- 217 %
9, Anjzbel, AEA, FEER tigk SeA
THY 147 CCRE (5)27 o] +&li CCR,=
1827F1/2,500hrs=728%/hrs, CCR,=51"+1/430hrs=

1,1869/hrs, COR,=8%+9/1,400m*>=579/m*, CCR,
=277H)/1,500kwh=279)/kwhe] th.

)

-

2.22 EVA/TDABCe|A 7HH|¢} -] &<
ALk

<Table 8>clA At Z2A~A7F PT, HAREA]
v UT AAs" PCol @952 o 7HgHl8 CCRS
<Table 5>, <Table 6>2] (8)4], (9)2], 10)27} o]
8l <Table 10> 7ol AlFEE Z=A~d CPT,
CUT, CPC7} 2F=%t}. <Table 10>94 A CPT=
56009H, AE1e] CPT=2524%H, AI¥2¢] CPT=
307608 <Table 12> TDABC®O AlzHsels}
NOPLATo®l <] 4% 7Fdu] 3E(Overhead Cost
Adjusted by TDABC)©. % AR&-#t}

Z2A| s FakE YRR IC tigh AT H
x| ARt GHGFAY] FEOoE <Table 11>%

o] 10719 APE5<1(Capital Driver)g X33t} A3
H AEEQleRzE dF(CH), AaARKIY), wiEAd
(ART), A== (AP), Ax]d=] (MY), EAZI&(BL), B
3 71ER] -5 ARHO0NA), mAAF(APT), wA|HH]
4(AE), da(AR) so] Utk ARsAdE F Tkt
2 ICE AR AaselA HA, ERskal
<Table 7>} (6)2], (N2)& o]&3to] 7HEg T AHEH]
4 WACC=20%% w#3to] ARtsld 2HEn]8 CC, <
TEAz ARG CC, & <Table 1153} ko] 73t
ol <Table 11> FARIH|E&=540rd¥} AlF1e] A
H-8=450%kel, A|F29] AHEH]-E=8I%hl> <Table
12>2] A}En]-&(Capital Charge)3=3} 2t}

2.2.3 EVA/TDABCYA A|&FE EVA <3+
ZZ A2 A

<Table 9> Time Equation for Unloading Activity

Process Time Equation and Time Driver

PT=y,(1Y5 T YoYs T Y3yr)+
0.8y + 0.5y,
where
Y7 * Unloading at Honam Region ;
Yes(1) or No(0)
Y5 * Unloading at Youngnam
Region ; Yes(1) or No(0)
Y3 * Unloading at Kangwon

Megaprocess :
LS(Logistics & Service)
Process : SCM(Supply

Chain Management)

Subprocess - .
Re ; Yes(1 No(0
SCMPI(SCM Process gion ; Yes(1) or Nol0)
Innovation) Yy * Sales Agent Routing (1)

Versus Logistic Center (2)
Y5 - Number of Pallets at Honam

Activity : Unloading
Process Time :
Unloading Region
Time-+ Inspection Yg * Number of Pallets at
Time~+ Documentation Youngnam Region
Time Y7 - Number of Pallets at
Kangwon Region
Yg * Number of Item Inspection
Yg * Number of Document
Preparation, Checking and Approval

M dgFo)el ek el os 24w (2)
A7k 22 NOPLAT>  2138](Direct Cost), HH]
(Overhead), %4%3°12] EBIT(Earning Before Interest and
Tax) ¥ oz AAesha (1543} <Table 12>} 2t}
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NOPLAT= &M (Sules Revenue ) — A 28] (Direct Cost) EVAE :rLé}Dd (16)513"]' Zzl'q
— TDABCY &3] ZA % 7784 (Overhead Cost
o R T e
=ao Juste —agF _ -
EBITX -3A) %J (Effective Tax Rate) EVA;7gg€gff2 7{%5}, g/igg%
=10,8607 —4,200%F91 — 5,6007H — 2657+ — 7orute] — ra0The]
= 7957+] (15) 795 — A0
_ =225+ (16)
<Table 12>°A] (11)A3} <Table 11>S ©]-&3}o]
<Table 10> CPT, CUT and CPC of Products Sold for EVA/TDABC Integrated System
10*Won
Human Resource Plant Total
Process CPT, |cCUT, |CPC, CPT, |CUT, |CPC, |CPT CUT CPC
PP 66 7 73 80 9 89 146 16 162
MS 76 9 85 92 11 103 168 20 188
DOS 142 61 203 173 74 247 315 135 450
ARM 113 38 151 139 46 185 252 84 336
RDP 123 17 140 150 20 170 273 37 310
HSUD 142 12 154 173 15 188 315 27 342
UD 66 6 72 80 8 88 146 14 160
MD 170 69 239 208 85 293 378 154 532
PMM 151 65 216 185 79 264 336 144 480
PM 76 10 86 92 13 105 168 23 191
MP 236 101 337 289 124 413 525 225 750
PE 85 36 121 103 44 147 188 80 268
QP 66 9 75 80 10 90 146 19 165
QE 123 14 137 150 16 166 273 30 303
FE 85 7 92 103 9 112 188 16 204
ESH 47 4 51 58 5 63 105 9 114
SCM 123 48 171 150 59 209 273 107 380
VOCS 66 6 72 80 8 88 146 14 160
SC 113 49 162 139 59 198 252 108 360
PS 66 9 75 80 11 91 146 20 166
FACL 76 32 108 92 40 132 168 72 240
PRGA 95 10 105 115 13 128 210 23 233
HM 76 10 86 92 12 104 168 22 190
ICT 142 58 200 173 70 243 315 128 443
Total 2,524 687 3,211 3,076 840 3,916 5,600 1,527 7,127

<Table 12>o|A] A|FE vw&d, 25H]= NOPLAT
of o3 ¥ EFLEAANA &AM 5, HAS
I Z2AE FEHIAES 5%, FAFAAELL] 71351
g9l WACCE 20%= 714354 TDABCS] Al7HE<1x}
NOPLAT®] <Jsll =A% AlEE 58l <Table 10>,
AFEE AEH|R-LS <Table 11>& o]-&38)4 T3k

<Table 12>°4 #|3%1& NOPLAT=420Flo =
ol )7} Fo1} AHEH]E(Capital Charge)=459%F
o2 EVA=-39vHe] &5ke ziv= v AlE2e
NOPLAT=37RF1 0.2 o] 77} vroL} 2Hdn]g=
SIRFY O 2 EVA=2UTr 9] =& A4 o]e]s Ad
star Qlrh

b 21E29] NOPLATS =7 37] $eiMes ==
Alz~ghgoll e QAR Anab, AEA, FE
EJxple] AlzERlel os] Ao v 2 onlgS A

7el7] 918 SFAE UPC=10% olals] Zaalsdks
of tigh 7l 3} zple] X7} ot o] |tk
9] FF(DOS)ZZ A 2o A= dn o] g}
g olgulAY o2 CRM(Customer Relationship
Management)d 4 &2 JE A4t uARFEA
g HAS R AFePAgAE Roa
TuUld g AufA o] ofgh A GAAAMEHA A
5o 27dEY. FAHAMETMD)ZZA A= F
TEARY 33 RES AFNLEER gGdEE
HE 7hs Az FH Ao}
AEFE 359 Z2d(Mock-up) A E S F7H 20 ¢
g QAR AW A 7E H sttt TR
(PMM) ZZ A 2ol = @7 tue} 7]se] 59 3
AR Yl mE
(Two-Bin Method)gHA] 2~ €lof] <] 3}

AN T a3

o
ot
o rE |H
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Ir

O O A

[e)
(MP)Z 2 A ~
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<Table 11> IC and CC of Process Activity for EVA/TDABC Integrated System

10*Won
ce, =
Process CH Iy ART AP MY BL OONA APT AE AR W
>.ca. .
z=1

PP 11 11
MS 12 12
DOS 2 14 16
ARM 110 7 105
RDP 9 (12) 9
HSUD 15 15
uD 12 12
MD 7 2 3H
PMM 3 14 7 338 (56) 10) (4)
PM 11 11
MP 28 5% 34
PE 7 14 21
QP 11 11
QE 9 9
FE 57 57
ESH 15 15
SCM 7 2 3H
VOCS 7 7
SC 21 21
pPs 8 8
FACL 8 10 14 32
PRGA 11 11
HM 5 12) (7)
ICT 14 14

IC, 65 105 550 35 210 2,115 70 (280) (110) (60) 2,700
WACC(%) 20 20 20 20 20 20 20 20 20 20 20
CC, 13 21 110 7 42 423 14 (56) (22) 12) 540

CH : Cash, IY : Inventory, ART : Accounts Receivable-Trade, AP : Advance Payment, MY : Machinery, BL : Building and Land,
OONA : Operating Other Non—Current Asset, APT : Accounts Payable-Trade, AE : Accrued Expense, AP : Advance Receipt, IC :
Invested Capital, WACC : Weighted Cost of Capital, CC : Capital Charge
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<Table 12> Product Cost Calculation Using
Integrated TDABC and EVA System

104 Won
Category Product 1 Product 2 Total
Sales 4344 6516 10860
Revenue
Direct Cost 1,260 2,940 4200
Overhead Cost
Adjusted by 2,524 3,076 5,600
TDABC
Adjusted EBIT 560 500 1,060
Effective
Tax(25%6) 10 12 25
NOPLAT 420 375 79
Capital
Charge(FICX W 459 81 540
ACC)
EVA -39 294 255

TDABC : Time-Driven Activity-Based Costing, EBIT :
Earning Before Interest and Tax, NOPLAT : Net Operating
Profit Less Adjusted Tax, EVA : Economic Value Added

T3k A1 EVAS ZA 7] Yl Zw2A~

gl FAE JPAREAC) 2] AHEE 1ol o] g AHEn]
&(Capital Charge)S 7+438t7] 93+ Lo &89 3
Apeto] tha¥ o] gtETh

A (ARM) Z2Z A 20| A= wj &2 AART) 9] 1
<& Fola AFHE(AR)9] HlTS =9 YTt
iR sk al g dAvjwid=Ey) AAxAs
ZJatefjor st iR (PMM) Z2A 2ol M= A
(CH), A5a(AP), AZARKIY), BH¥S 913 EX
E(BL)S FPAREe] BTl Ao wjYPAF(APT), ™
A5HHE(AE) ] Aol vlFo] AA] o= Qg <
AFSPAHLe] HAslE AEH| S0 2542 UE Ak

o of

Lo

FTAABLIS Foli AA#E(FE), T34
(SCM)ZZA| 20| M= 2z}

Ho] AEL Wstele] BA FHUAL Azl

<Table 13> Calculation of PT, UT and CC for BSC/EVA/TDABC Integrated System

Perspective | Process Activity Resource Supplied CC

PT uT UPC
Customer UPC;. ,

PT,. T, . ,

Internal P, PAij , ik ' ik UP@,k CQ
Process ] ) i=1,2,-,1 i=1,2,--,1 )
Growth & | 1= L2l pg=hem L k=12 | = Dk [T L2l
Learning PC, .k

PT : Process Time, UT : Unused Time, PC : Practical Capacity, UPC : Utilization of PC, CC : Capital Charge

5 AP AFACDZLZA NN o8] Haat
F9) QAL ARFHBLIS Folok 5ol
$E7h B5el aFdE QuERAaHd gF w
FHOONAE 2#9] B8l Fa Awolg8e] 3
dshs AR 5 gk

AT AFLE FABES] ATLUEA oI EVAS]
AR g2 A7 o] AAE U Ao Fah
9 JARpe 2 s JYTAT Sl Hrol o
YRS D AR GRS ¥U 5 A YA 7

Tafof 2k

[e2

filo

3. BSC, EVA¢} TDABCY E3A|2H

R AL

3.1 BSC/EVA/TDABC £3A 2= ¢ 7t

BSC(Balanced Scorecard):= ¥A42] @7, §3A5%
Aol Agrd@tet miEel 7], FEFAe] s o
A, A=) F(Leading Indicator)$} F-3 =) % (Lagging
Indicator)2] KPI(Key Performance Indicator)$!¥}#HA| =
g5 9 A QEE A5 WREEAAEL, AN
AR 59 47F4 CSF(Critical Success Factor)
ZaMs~E AYdZgez gH(Alignment), B9
(Integration)8l= =7-0]ch

e 7189l BSCEHA A= 47F4] CSFell gt
KPIo| 7% thstal SAE FHAHSRE o]Fol
AR mRE JAAAAE AFHoR Fetsy|
A= el Ak web E ATl sidet
BSC/EVA/TDABCE AH8-3F A9 AFA#E s
7] 18 QAR 1A, WHEZ2 A Sk 9l A
Alz=ell FE242 TDABC?] AlZFs<l¥ EVAS] A
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52l KPIE A-&3te] 7Hn|dzdo] o3k Al$FsAddd Y29 A(DOS), R&D71Z(RDP), AF7/NHHSUD),
o]o]o] Frlel AREH|EHT | o]t AHHolgEo] = tARI(UD), A4 (PM), QAZEE7]1E(QP), 2444
tgtE Al =78 7 Utk 2~(VOCS), ASAR]A(SCO)E AFgt) =3k BSCo W

BSC/EVA/TDABCel ©]gh #}-1e] Ajujx| o} A
28 AE 317] 98IAE <Table 13>9] Alxto] @75
=t <Table 1> <Table 2>9 2470 Z&2A|~9}
<Table 8>¢] 47§¢] #tdoll tidk TDABC A7Hs<l
PT, UT, UPCE BSCaZ, Wz 2Ax sk 2 A
o] CSF A KPLZ ARg-ste] Hdu]e] # A3l 9
gk NOPLAT®] Hu7} HEE FAdS Azt
B2 M| 2NAE Fellof shoh HES <Table 11>2] #}
ol CCE BSC A KPIZ ARg-&ke] AEn]83H 2
slel o5t JHFepAHES] o]&Eo] FUistE s x
2A2~E Falsjof 3t}

3.2 BSC/EVA/TDABC E&A|2H"9] H&
Z}s|ALe] BOAZH-E] <Table 1>, <Table 2>9}

Gl
e 247H94 ZZAN~E <Table 14>} #Zo] BSCO
W a ol A A& 719(PP>, AR A =RHMS),

Fra A=A AT (ARM),
(MD), ToiAAIPMM), AZ=ABHMP), A34:E71%(PE),
TegE(SCME dEstal BSCel ahy 2 4% <
_EF,'- el A G718 -HPS), AT AFACL),

FTRFHPRGA), JALRE(HM), HRAIZEI(ICT) o=
%@Lﬂéaf&v}.

A WA 2gu|H Astell o)k NOPLATS =L/ 35}/
SIEIA= UPC=T0% olate] wARgAtdo] & TDABC
of ARFERIS 2 ZRAAE OS A9 AuiA|
ot MRS Sk AgrEre Fysor dvh oA 2
EulgH 3ol o3 EVAE 24 3] YsiMe cc

34N

£ Wor JYrataiel ol gE
s A% AU Sk osk Ao pe
27k A2k FAe

—CCel QR KPL Al 23k BSC d7azte.

2 379 g G5 @+ 9

<Table 14> PT and CC for BSC/EVA/TDABC Integrated System

Resource Supplied

Perspecti Labor Machine Building Flectricity o
Process UPC [10*W

ve PTy UT, PT, UT, PT, UT, PT, UT, %] onl

[min] [min] [min] [min] [m®] [m?] [kwh] [kwhl]

PP 1,574 175 832 98 200 50 0 11

MS 1,602 198 97 123 231 29 89 12

DOS 2,170 930 9R0 420 196 &4 70 16

RDP 2,534 346 563 7 132 18 83 9

HSUD 2,473 215 1,283 112 258 22 92 15

Customer UD 2457 243 N/A 1,092 108 246 24 91 12

PM 2,962 348 862 118 221 19 83 11

QP 1,690 230 1,315 18 264 36 8 11

VOCS 519 51 637 63 146 14 91 7

SC 560 140 1,470 630 30 150 70 21

ARM 2,363 787 525 175 100 40 5 106

MD 2,726 1,114 298 122 1,983 812 2,201 839 71 3H

PVMM 2,240 %60 2,940 1,260 700 300 70 (4)

MP 13,440 5,760 1,260 540 4025 1,725 10,500 4500 70 4

Internal PE 1,750 70 301 129 9R0 420 1,050 450 70 21

Process QE 1,710 190 1,134 126 248 271 0 9

FE 630 270 4,025 1,725 1,050 450 70 57

ESH 736 64 1,283 112 258 22 92 15

SCM 1,102 428 2,016 84 432 168 72 3H

PS 493 67 739 101 175 ¥5) s} 8

Growth | FACL | 1260 540 NA 686 294 175 5 70 P

& PRGA 522 53 1,008 112 234 26 0 11

Learning |__HM__| 1672 28 616 81 141 19 8 @

ICT 462 188 99U 406 199 81 71 14
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<Table 14>°|A A WA Agd=0 NOPLATS
Ajstelr] $18lHE= TDABC AJ7HE€] KPIE o] &4}
o S YADOS)ZRAL~T AFAPRstE PAol
A AN, Q7NN 71 &,
ASHu| s ERpE sl FAARA 5o BSCLA
G A2k Selslof @) oleld aA

£ A
dat7] Asixe TH/NLMD) ZEA 20l A ARE-Z=
S xpEstst AEEAIEY] R ek (PMM) 9+

A ZAAHMP) Z2 A 22014 Pull el 2} JITAYAHS &40
o o3t Y7FAZE ASA B A(SC)ZZ A Ao A Lean'd
HIEZES S8k AR 2A7ke] @ 5] BSC WF-Z
Az~ Galo] ArAw]ojof SPE‘r ol gk Y ZEA Y
AAERE AHs] fdEix EeEe ARAIZSRICT)
ZRA| oA = AREET Jéztﬂola, Pull5*ef ¢} JIT
At olE, Lean AH|2 AR Hlolg7t A5 ~RtE
Ao m xYxo] FE3sF 4= 9l s W A o]
AL FFEStof o it

<Table 14>oA + HA ZIH=] 218
43} 317 9lsiE EVA #5919 KPI=
A HA NOPLAT &dellA aele 371x] 7 g x=F
o] FUs}EEE Fjof

>.

FaEE G ol s,
S AU ARMEZA SN A B
23 Y, BROE Sla) AZBHMP)T A e
FRZS Az Shegh duliEast o)z Qg 81
AL EA RS FERE REDS FdFE) o

s
& EIYALE A

ol

foF grh w3k Ajda2(ARM)

ZRAzo A FEYAS] e wyEe P
stol JYFAALY F5Y B0 HArhehsI %
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FEAFACLIS B33l (SCMZZ AN )
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