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A Study on Development of the Quantitative Model for

Supply Chain Performance Measurement and Monitoring
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Department of Logistics System Engineering
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Abstract

A supply chain is the set of activities required to provide products
and services to customers, starting at the point of product design and
ending with the delivery and installation of the product or provision of
a service for customers. And the supply chain is described from many
different perspectives, ranging from information flow, to physical
distribution flow, to the process to satisfy a customer's order perfectly
100% of the time. For these reason, supply chain management is very
difficult. Such as, complexity of system described the set of various
functions and activities.

Therefore, supply chain measurement is important for management
efficiently, as it affects behavior that impacts supply chain
performance. As such, performance measurement provides the
means by which a company can assess whether its supply chain has
improved or degraded. In the matter of these problem, It has been

proposed that performance measurement method is applied to various
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theory.

Traditionally, companies have tracked performance based largely on
financial accounting principles. Financial accounting measures are
certainly important in assessing whether or not operational changes are
improving the financial health of an enterprise, but insufficient to
measure supply chain performance for the following reasons.

First, The measures do not directly tie to operational effectiveness
and efficiency.

Second, The measures do not relate to important strategic,
non—financial performance, like customer service, loyalty and product
quality.

In response to some of these deficiencies in traditional accounting
methods for measuring supply chain performance, a variety of
measurement approaches have been developed. Like the Supply Chain
Council's SCOR Model, Balanced Scorecard(BSC), SCM scorecard and
the others that there are based on the function and strategy for supply
chain operation. but, this approaches as well as financial accounting
measures are does not reflect market shifts.

In adapting a supply chain to the market characteristics of its
performance, a supply chain must accommodate customer demand
within the bounds of its physical capabilities. These supply and demand
considerations create a direct link to economics, and particularly to the
concept of elasticity.

The purpose of this study is to propose that a dynamic model for
supply chain measurement and monitoring. And [ describes the
quantitative model, which is developed based on the AHP with 11
key performance indicators and their entropy-—elasticities which

reacts to the market shifts.
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A A g, A Bl we] Sl e F AR (Supply Chain) 2
BAEE TEAQ BAAA AE 9 ek, AT 73] EAS HAstst
el g el Al AEetA tgetarat e 4 s vkdleldt & 4 v

TaAkEel o] A S T8 ESAA Y TF gEEdY Hol, vt

T/ AR g TAxA B AE, A

2 < SEAFIAL UTh= Aol
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A el Hew A Wil g 7] A el
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Building Network Business

White-Space Sales Leadership
Development Strategies
Cooperative New Integrated New Alternative New New Business
Development Processing Solutions Products Channels Sales Systems
New Product Key Process  Supply Chain  Cost to
Materials Adaptation Improvement Responsiveness Serve
Suppliers Manufacturing Distribution Retailer Consumer

— Order Management and Information Systems

t Product Development T T Distribution EfficiencyT L Product Replenishment —T

T

Order Fulfillment —T Marketing Strategy
T Business Development T

<1¥ 2-1> Advanced Supply Chain Management
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(Manufacturing Resource Planning)S AX 7]|9dAE dldez e
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31, SCOR(Supply Chain Operations Reference) TR 2o A|GEHA FEH2
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WA, 7149 7R FollA 60~70% AE7F FFAREANA AL slal 9le
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<E 2-1> A3 AN =& T3AE A A A%

A3 At A

Average finished goods inventory
Levy (1995) )
Demand fulfillment

Order cycle time
Christopher (1992) Order completeness
Delivery reliability

Delivery performance
Lead time

Lambert and Sharman (1990)
Level of defects

Responsivenessl

Material inventory

Work in process inventory
Finished goods inventory
Cohen and Lee (1990) )
Fill rates

Stockout frequencies

Lead time

Inventory level
Inventory investment
Order fill rate

Average number of days late

Davis (1993)

Inventory turns

Line item fill rate

Order item fill rate

Lee and Billington (1992) Total order cycle time

Total response time to an order

Average backorder levels

Average variability in delivery

* 2} & Rohit Bhatnagar, Amrik S. Sohal(2004).
"Supply chain competitiveness: measuring the impact of location

factor, uncertainty and manufacturing practices."
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@ Quick Scan(Logistics Systems Dynamics Group, Cardiff University)
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7199 N &so] oAGA s ok sh=A vl Th(F-5 1 )

® ¥ ECR Scorecard(¥¥ §5A| 8 70-41€)

s

7143 A A3s ARHor Hrkskz] 8] ECRe AAEE dAEZ el
W 2Foj7t=E2 A, ECRE AlAIASQN fR= F308H7] 918k 713 GCI(Global
Commerce Initiative)}e] ATAHACEEEM)S FA5H7] H8l, &5 2 F7pgys

GClel 7202 A4d Aolth(12 2 %2

@ EC/SCM Scorecard(3+= FE5&57F 235Y)
EC/SCME F3& HdgFol AL #v]5el 7[dAZx, =vl/E5F, F8)°] AAF
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HA7F 2 J)A 718, Best
ick Scan 8 5 =3
Quic Practice®] ™ &3} v
Quick Response SCM =)o st 7} 5 NS
ECR 48] 7|94 &2 ECR &=
¥ 5 NS
ECR Scorecard oo o3 |7} oy
SCM Logistics Scorecard SCM Asj= H7} 5 SIe=
EC/SCM Fx $£Hx: 2
5 01%
EC/SCM Scorecard GEgde] @elz Wt A

x 230 =A2000), “SCM2 2 T 4 — F sk e PLHE”

S
[>
4
s
Y
r
il
-
oo
e
wm
O
=
o,
=
||\
o

S Fotsle] Best Practice®} H &
ok R &8 shetel f8F el WA S Ve &

al
FAE B Andon BAsY) e v diae] Bad vl gl

MN

Moo
£ i

Rt

_11_



o},

Questionnaire Results Back to Start |

Process Area responses all
o Strongly Strangly agree
participants Unsure disagree (NO) Disagree Agree

-
N
-
~

Service Desk
Security M anagement
Incident M anagement
Problem M anagement
Configuration M anagement
Release M anagement
Change M anagement
Service L evel M anagement

IT Service Continuity M anagement
Financial M anagement for IT
Availability M anagement
Capacity M anagement

olooloooolooloow
oloolooooloolooo
olooloooolooloo
olooloooolooloo
oo oo oooloolooe

Process Area Average score
all participants, all questions Average Score

Service Desk 0.80625
Security M anagement 0
Incident M anagement

Problem M anagement
Configuration M anagement
Release M anagement
Change M anagement

Service Level M anagement

IT Service Continuity M anagement
Financial M anagement for IT
Availability M anagement

Refer to the scoring document for a summary of the scores presented

olocloloclo o oo oo

Capacity M anagement

Average Process Score - all participants, all questions

Service Desk

Capacity Manage! . curity Management

Incident Management

Financial 1t for IT Problem E Ave rage Score
IT Service Continuity Management Configuration Management
Service Level Management Release Management

Change Management

<29 2-2> Ovitz Taylor Gates®] SCM-Toolkit =3 |7}= o
olgf 18 2-3 ¥ 2-4+= PMG(Performance Measurement Group)® Supply

Chain¥} Reverse LogisticsE 3%+ Service Supply Chain =390} 7l=9 A3}
=74 ootk (PMG, 2002)
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Performance Versus Comparison Population
0% - 20% 20% - 40% 40% - 60% 60% - 80% 80% - 100%
Key Metrics Major Disatvantage | Median Advantage | BestIn-Class | Your
Perspectives Opportunity Org.
Customer Facing On Time Delivery to Request % F %
Metrics 95.0% 98.9% | 86.3%
On Time Deliveny to Commit % rF 9
95.0% 99.8% 92.8%
Order Fulfillment Lead Tims (OFLT): Primary rs
Manutacturing Strategy (days) 73 4 11.0
Upside Production Flexibility : Frinoipal A
constraint (days) 290 9.0 25.0
Intermal Facing Total Supply-Chain Management Costs (% of A
Matrics Revenus) 9.8% 1.2% 0%
Total Retums Prosessing Costs (% of
hieeive ND ND 66.6%
Inventory Daye of Supply A
753 178 39.0
Cash-to-Cash Cycle Time (days) A
91.4 19.8 43.6
Net Asset Tums A
28 6.4 5.9

A - Your Organization
MR = Mot Relevant
ND = Mo Data or Insufficient Data

<18 2-3> PMGY Supply Chain Performance Scorecard-A=2 A3 =4

‘ Service Supply Chain Performance Versus Comparison Population
0%-20% 20%—40% 40%-60% 60%—-80% 80%-100% Your
Metrics Major Opport. | Disadvantage Median Advantage | Best-in-Class | Org Definition
. The percentage of orders

Delivery
o |Perormance A 91.4% 96.8% | 84.2% | MMfiied on or before the terms
£ |[to SLA (Warranty), % set in by a service level
= ' agreement or warranty
w "
+ | Delivery A The percentage of orders that
2 |Performance fulfilled on or before a

p 94.0% 99.0% 84.8%, | aclu

E to Commit ° ° | commit date set by the service
":.” (Post Warranty), % organization
o ‘ The percentage of ship-from-

Fill Rate, % 92.4% 98.7% 92.0% | stock orders shipped within 24

hours of order receipt

2 Total service Total service logistics costs as a
‘s | Logistics Costs, A 1.6% N.M. 24.0% | percentage of the value of the
L |%ofswWIB warranty install base
£

Total Spares A
@ Total gross spares inventory
E anenmry Value, 1.5% 0.4% 7.0% | vaueasa percentage of the

% of 5 WIB value of the warranty install base

NA = Not Available A =Your Org

<% 2-4> Service Supply Chain Performance Scorecard

* Z}3: PMG(Performance Measurement Group)
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2) 7343 E(BSC: Balanced Scorecard)

(1) BSCe 7s % 54

BSC(Balanced Scorecard)s= 1990t Hyk W= = ofdh Hl=Y A~ ~F
°] Robert S. Kaplan 259} <9 ZAHYE David P. Nortono] 723t 2k
A4 B ZEd el FAF o RE Ve =S “AF-(Financial)”, “iL7Y
(Customer)”, “WH B2y~ Z 2 A ~(nternal Business Process)”, “gts5 %
A7 (Learning and Growth)” 9] 4714 #Ho A AHEFA < E3E5 MY =243} s

w7y 4Re AREA Bk BAe Astn o

@9, BSC7H 2348 et WAL ARG MATAAL WA, WY

/7] QA WA, FF D 3 ARG e AR B ols) wAR W

A% Qs a0 mE ZeAse WAs, aga A5 Yo A =
M 2]

Mo ot AY WA DY)

[ ol

BSCe T4 “dg Weolth HeF M 7| WS Aoz FAg Ao
24, Al A3} % 3E(KPL: Key Performance Indicator)e] ¢l3aA = )

Financial
Bla| |4
Tosuccesd | E[E o5 d(Visi
financially, how JE J.‘g Hl 5 (V|S|0n)
should \éve R
appearto our
sharehalders? He (Strategy)
n/%.d i
Customer T Internal Business 2 & (Perspective)
' ' Bl | oo Processes |[%[s |
"Toachieve our -E E—:g Vision “To satisfy our -E ;2 E BHAIANDOO|
vision, tow |18 58 | -4—and - |charcholders | 2|8 HE AL ZR0I(CSF)
should we = E Strategy and custormers, S|z EE
appear to c;ur wihat business ol o
custorners?* processes must n
) ‘ e excel at? ol &3
Learning and
Growth 8lal |4 S H(Target)
To achieve our |Z E;‘: 3
wision, howe will | B|m ;,‘g
i | ] =
e suezmour |55 A8 | = ¥4 (Feedback)
change and
improve?”

<19 2-5> BSCY #A LA
* A}E: Robert S. Kaplan, David P. Norton, “The Balanced Scorecard:

Translating Strategy into Action. Harvard Business School.”
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BALANCED SCORECARD
Perspective Cause & Effect
Jle HE 2s Cuma amay
\\* ROCE : Return-On-Capital-Employed /
~ABHEQl XA Hat= hR /IO Eh Feol
U=, MFS B Moz va . =0 oa R
401X 2E0AH BB-ECH T (Y-S VI !.‘Lfia]} ol ojet ®
¥
nkip: ¢}
Key Performance Indicator | /[JT._?_ o= ’13' BHE= Qm‘ Y8 HY= 2y }'*
e B bypy Pruazs ne e
(A 43T 0
Hy 43R40 4 = Sl 24 HHE SHE 4510|
®OIZ sn=oz =3, R LYy 3 Al BEA SHHO
SLUEY R B =X k BOH Skill 23t ‘ ’ 2 ooet & ‘ =2
oz oI88n. » IS SXHIE >EsHS -SJE.*SJ ot pdRA R

<1 2-6> WS "lgo g 3 BSCY 7% +%

BSCel A4Me 71duid okgkel Aol glon}, slEAow ofd 7744 He
o WAE wet A5 Ak,

HI & (Vision) 2t & 2k(strategy)2l 24&

2Eo Hag

dg SHO 4¥1 M2 Y(Map) Hd

[
[
{
( 52 82 20/(CSPY Fs
(
[
[

A SR E(KP) &3
Target(=Xl SH)2 &3
1
< 7 2(Action Plan)2| =4

- b —J —J —J J J

<a¥ 2-7> BSCeO 484 ¥ F3 g
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SCM A= &4 ZHdae] Mds fsiA A4 SA o SCMe] v
st ol 9Adsty] g FHoEA ] HEgs EEFdoF ot vid A
vl o 2 BSCe 47H4] #4S = A2 dla] A432A(CSF)H
AIAZKPDE Wi, 7z 3, CSF, KPIol| tf
Lo WE 7EAE Fosta A HAeE S (o]gsl, 2004)
obg] 18 2-8 % 2-9& SCME A3 = A

if_l

=
BAAREKPDE EE w4 AHEE =

VISION :

> 1.Manageability 24

l A

HMet — CSF _p £&PIList | 3XEIR ME 4.Filtering
3 232 II0E £Y
2 off | KPI List 2|5 KPI List
..................................... v

gol =3

<1y 2-8> 4 ARAE =% 7Y

DuBH
=x X E
LHE/MEl | 1.0 HE9
A %
2BAE | 2.DA=20
o M 3 =2ct 2
We BIxUA BE 3R | e SEAR AN
p— i 430201 | 3908 =g =~
—= ol CHEt D2 == na
Leles | L3SMsLR 014 LUE/Z2 | LHE 35 AR
RIA bls 402015 H || M2 sa 2HE = o/
= Do
2.A2HHF 2.22AE  AO| 2IMEHE He
cois .
Roet U 288 ppsp— 22 322016 AY
=2 =2ct A IE L
g 3sg  =#/EZ Hes =8 3MEEE | ®F HOIE A
4EsHI8E | SSA ks X 4908 o O |42 s 8
2 ASSNE SH[ 100 |1.33M2 T
28282 | Edol o8
3AUME | 4o 01
4.ROA 2,82 A0I2
3.0uE 2
>oy
422A0

<1 2-9> BSCE o]&3 &+ A& A9 54 FZ(Peter, 2000)

ofN 1% W
o > e wp

i)
jubad



2
T
i
=

_ ROE 2 5= S|
M= =0 Xe = o

SETEINES
HSE 20

77 D 3d I
o=
=) 2=
R
#4
<Y 2-10> BSC Akl o
gdN8Eo SF
0022 008 AR0H3JIE | Tonos =
100%°] 43
90%°] 4 33
80%°] 4 23
70%°1 %4 13
70%"] g+ [ok:]
ASEF 3 A 3% 7} A XX AH = & =4 EX*7tER]
PR ALY 74X g ROE 20% % % % 4 80
...................................................... 5 75
) AEAL HGE G | A AF HRE 10% | e | | e | e |
5 AL B HE GE A 8 A& 10% | e | | | |
L=V EN
Eiac-L ol ALY g ol A A& 5% | e | | e | ]
3%
& A / 500

<71¥ 2-11> BSC &=3o7l= 4
s AFE BRR A HIEAT(2003), T A2 2T — FEIEM L 2REE Y 2
NI 4
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3)

ol

FAbe 29 #FEE2(SCOR-Model)
(1) SCOR BH9] /a8 2 54

1990 ] A, w=e A= SCME E9 =7
A Edel] o] FFe dF ZEA2 N &of, JF 37
mtE Eo] QIA] gFol FEolu YIYdes 29T JY A 7Fo
At oly3 wjAS ®lg o=z 1996w AMRA}, Hio] CompagA},
PRTMAL, P&GAF 55 TAle® Ayg® SCC(Supply Chain COUHClDt, SCM €]
AT, B 2 F18 Zxow SCOREAS wHEA Huh

SCOR(Supply Chain Operation Reference) R22 H-Foluy 7S =43
“Fgrol ool dAst7] fsiA, 719 R 7193t T AbES HEYA 28
Al Ao A Wy, EA A A SAS shar, AAA] T HEZHOE ALE

st Hlz2U2 ZeAAS Fxehr] gl SCC7F /g Reolrt,

SCOR R4d& AE(Plan) XZ2ZAl=9 4719 A& > 2 A ~(Source, Make,
Delivery, Return), 7183 7} 2Z2ZM|~5 Agsl7] 93] Zast & 5 #s)
+ Enable®] 5TAIZ Aelstar Stk

Supplier ' Your Company | Customer

Internal or External Internal or External

SCOR Model

<19 2-12> SCOR9 5714 8 X E2A|2
* A& Supply Chain Council, SCOR-Model Version 6.1
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(2) SCOR 2= 44

SCOR E4de #l 4 2Asi4~=(Implementation Leve)S A3+ F 37}4] 9
A" (Top, Configuration, Process LeveD= X&3sla v #¥ 12 5714
(Plan, Source, Make, Delivery, Return)®] Elementary Process Typel. & -
AEm, gl 2914 = 5709] Process TypeE 2270¢] Process Category® U
o] Xt} g 39] Process Elementsol A& A8l® AJFor AHgdoz A3}t
71 1% sl 7199 9 vEHE A, vuAtE 9 s AEsHA =4

SHA At

Level

# Description Schematic Comments

>
Level 1 defines the scope and content

Pl
1 Top Level A—%&K) for the Supply Chain Operations
Source >Make > Delive|

(Process Types) > Reference-model. Here basis of
competition performance targets are set.
Return_| @

2 Configuration \
Level (Process >
Categories)

A company’s supply chain can be
“configured-to-order” at Level 2 from 30
core “process categories.” Companies
implement their operations strategy
through the configuration they choose
for their supply chain.

3 | Level 3 defines a company’s ability to

Process Element compete successfully in its chosen mar-
Level kets, and consists of:

(Decompose

* Process element definitions
Processes)

® Process element information
inputs, and outputs

® Process performance metrics
* Best practices, where applicable

* System capabilities required to
support best practices

* Systems/tools

Companies “fine tune” their Operations
Strategy at Level 3.

Supply-Chain Operations Reference-model

Companies implement specific
supply-chain management practices at
this level. Level 4 defines practices to
achieve competitive advantage and to
adapt to changing business conditions.

4 Implementation
Not Level
in (Decompose
Scope Process
Elements)

<19 2-13> SCOR Version 6.19 +4
#* Z+&: Supply Chain Council, SCOR-Model Version 6.1
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g_ S1 Source Stocked g

<% 2-14> SCOR Virsion 6.1 =9 Level 2 Toolkit
% A3 Supply Chain Council, SCOR-Model Version 6.1
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(3) SCOR RE& o]g3 FF A}

[
o
o
[%
A
ox

SCOR EHollA Ao stal = o5 AFEY A% 54 mEZHEE, 1
of A Al ¥ A (Reliability), ™-5&4d(Responsiveness), 4 (Flexibility), W4-
ANA = H]&(Cost), AHHAsset)] 57FA1 ] 7] stoll & 137FA1¢] A4
(KPI: Key Performance Indicator)® A%t}

SCOR Model version 6.19] #¥ 1A= 5714 Z 2 M2 EFY(Plan, Source,
Make, Delivery, Return)ell &3+ Ao} a7, ofe] & 2-49F o] 5714 A=
54 71ed A e AEe A3 SHS 918 KPI Metrics7h AlA ¥o] Sl

o,

e
=)

2

N
=

1

<3 2-4> SCOR EH Level 1949 &3 AlE AAAZ WEH A

Customer-Facing Internal-Facing

Sl;(%?ilgb(i:lli};in Responsiveness | Flexibility o et
Delivery performance v
Fill rate v
Perfect order fulfillment v
Order fulfillment lead time v
Supply Chain Response Time v
Production flexibility v
Total SCM management cost v
Cost of Goods Sold v
Value-added productivity 4
Warranty cost or returns processing cost 4
Cash-to-cash cycle time v
Inventory days of supply v
Asset turns v

#* A3 Supply Chain Council, "SCOR-Model Version 6.1"
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2.4.2 AF JAAH

1) %7)1F 97 #F(ABC: Activity-Based Costing)

il
7K

o

7N

_o/]

(1) ABC

1
.

171 Ak

[e)
32
R

] 0]
Y

57 47FE(ABC: Activity-Based Costing)®, A%

17 s s

9]

of we} 3

)
Mo

oy
NI

)

o1,

o]
AR

171 Al Akl

o
Z
R

ge] EoIt Au| 2]

—
file)

jans
il

=y

el

b g

0

(Activity Driver)& A3

wol Zulst

Al

=
-

17}t/ (Cost Object),

% 4

H| S

—

N5

oH
0

o

o

b A&

%

(b) s JI&E

17F A4, 1996)

o
~

;:,—}

b 2o

file)

,.mo

o

G

17bh whg sk

- O [e)
= 4, 4

Az

s
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o
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2) AAZA F7}17FX(EVA: Economic Value Added)

(1) EVA9] 7l8 2 54

EVAE 1= AAY 3|AF 2"AFAAETL AAs Ao R2A AMHAGT o]
(NOPAT: Net Operating Profit After Tax)oll 4] A& v €S FA|3F & AL=35}
A W, ‘A I2E o 7S mdsk=d st 94 x| xolt).
EVA, = NOPAT, - C° X capital,

s EVA, : nd X2 EVA

§ NOPAT, : ndx9] dgolel x (1 - Al&)

s C AR FAE

§ capital, : nAEY] 27| AFFel FatE AL F A
EVAE o537 22 540 Utk A, A& O]X}%‘iﬂ olyegt =5 A ZXE
7hA] e AHEAlE FA o] AA A olojH, 7leHd A IXE

(WACC: Weighted Average Cost of Capital)—‘ o] g3sto 2 A Algwlt} thE
2435 g A2 v&S FA 7hsetth =3 EVAE 9 7]k diEE v
£ o AA gl IHAA Foolut vl e Q1A Bl &
‘]

o —
ATt

¢

o
hE

i)
4

KR
=

12}
-

>

Ry

EVA:E
o] A Hlgo & QA3 Wikl Zt 7|3 % Bt 1£°l Tt FFA
& AAY] Fodeold a&4S ATFAQ BN 4 Thssitth , EVAE=
BSCe} &7, BSCo| zefg o] &3 ANt ARBAE dofgho 2 A
BSC] tjxzA <l
AR AA F

i
B
il
l"‘g.lz
ol
fol
il
o
Q
w
=
oy
o
£
N
M
o,
e
AW
)
_{
ol
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re
2,

ek 2 271

r°1'
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3) Cash Flow Analysis

(1) Cash Flowe] 71e % 5%

2L
-
s
r
rlo
)
o
o
o,
19

(0]

] o}ue}t Cash FlowE vlg oz Ay /fdo=,
At o] ey FAIAR 7HAE Bdste] 9lojA = Cash Flowe] Ab&Eo] i

4o o, ded ALY FARE I 550 HolA ¥
Z

i
[
[k
fru
>
[
=
%0,
2
@
Q
[0)]
jm
=
o
=
r
r‘gh
|l
o "
3
o,
i
lo
Ap
9,
o,
)
ofr
i)
BE
T,

Y, 59 A (Restructuring) ol A o] oS WEs] & 4
om, Azt A wo] Y= ZREA|A ghoto] Thsaty] wiiel A s

=
-
MN
K-
i

ATy == Eh 33 Fd HE 2y Eis)

VA AV >
e
ZE 2B DX SIEIIZHHIE, 2 2ISEHY)
amz szl | b MEEssI2 | c 4z
d. 04 283 87 | ooz =222 s@2

CCC(Cash Conversion Cycle)

HEE ool ? !
B P oo !
] ! 1
S £g, | &l HE || e |:E|am e ||
T T T 1
Cash Flow - : - i+ - i+ -
245 2 =18 ' | H T
=HAE S 1|| 20| R || M| e e aa ||
+ 2 H i |
I}g ________________ I e = = L 1

P

<219 2-17> Cash Flow® o83 &7 Al&e] Fol4 =74
X ”

# A5 NTT 7 — R mhgefin(2002), “w 2 27 4 7
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4) FFAE EAAE 9 E(SC-ROA: Supply Chain—-Return On Asset)
THAS 2R FE(SC-ROA)E dHE wFHab =3t LA RHE S e
1 Aoe &3 A& A AEZ, Cash Flows wgoz g AF42l =

Holl A &5 Ale AAle] aEdS Bk

TFAE EAF S B(SC-ROA) = vjE el - W] / A3

(DH%QEH%%’—@;Q @%gu@a%%@;%

Sl B3RS i*EH
SEOH D13 &

s ZH0H Loss < Al
SOiE &t <Al

38 88
(SC-ROA)

<1y 2-18> SCM ¥ S 1% 49 A&(SC-ROA)S =3}
« AR NG IIZEAT(1999), “SCMEHT O 725 ) Kt fli s 2 7 2.7

SCMS F ZgA|~9 saloln, 71 A& 7|¢] BgE AFs= Ao|Aut
t}=+= Cash Flow, ROE, SC-ROAS} S A%
AxZ o] o

ax
o
H
P
ofy
jubed
lo
fu
o,
il
~|
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ol AAZA ZFo B2 oulE 7EA]+= SCOR Model Version 6.19] Level 19
Z1e=d 4 A FZKPD WEYAE &8s
¥ 3-1> SCOR &) )] Ao % mjE s
Customer—Facing Internal-Facing
(D =0) (s 5¢)
Reliability Responsiveness | Flexibility Cost Asset
(A=FA) (h-84) (F<44) (H-8) (D)

KPI-1 Delivery Performance{| % 5 )
KPI-2 Fill rate(Z%§)
KPI-3 Perfect order fulfillmentt® F& F58)
KPI-4 Order fulfillment lead time¢& 55 2=

=)
KPI-5 Supply chain response ting@E AL 18-

Al Zh)
KPI-6 Production flexibility¢d A+ <143)
KPI-7 Total SCM management cof(& FAE 0] )
KPI-8 Cost of goods sold¢3= ZHulj 1))
KPI-9 Value-added productivityf-7}7}x] A4
KPI-10 Warranty cost or returns processing cost

(BZ3H] & wEH)
KPI-11 Cash-to-cash cycle tim&F Alo] S E}¢])
KPI-12 Inventory days of supply <] A 12d)
KPI-13 | Asset turnsghat 31 1 &)
* A5 Supply Chain Council, "SCOR-Model Version 6.1"

SCOR =g g1 Al AAgH A4 X Z(KPDE v
IANZ F4 Agsta 72 A7 /MdS Adosk &

g E 3-29 Zrh(elgsl, 2004)
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3 3-2> #@ale] A g

=

e
KPI A9 A 24
NIA | 4% 19 g | 2] 23 AN Yo FEE FFA | BN MigHE FEP/(E FEF)
ks
T5E FE AT F 24N ol B AR | Q4NN 23 AYH FER)(F FEF)
FEHE
FEFFU=RY | 14 FELENH dEAY Y g | (Fod FEL AT dERD(ESE FEY
= 37
M FEFEF | de 2AES VS FEAE (A Zote FFET-THE LF FET-
(@43 2oz AN AR o | 3T EXE FEF/EFET)
7 oglol, A e FAR wjgd FE
&)
FAA | £ FHMNE A ¢ o g da) A4 gl | (FE F5 gEuY+ 22 A 2EY)H(d2
2| WA &ated 208 A Aol EBHY)=4 2 B+ AL EEH+ 0]
4zl e glol
lill—%/s] [} ‘-‘E} =]

ofd
pl
=
>

L ofi
ACH
=
ofo

FNEE 24, Belaid 205
%1%

rlr of

GEA YU+ AA T+ A T2 v+ 2A Y]
+ A A+ &4H])

F7HA A TH 1909 7]ej= @FAE 5A-F AATA)/(F T4
5 2wk Ay | wEA, AFad 5o 22 8E v | (EA T+ A Fa )/ g )
£ OE&UH“U Ly
A Ab | Cash-to-cash QAR Felel A Frilg 714 & | ALARE A7) A+ 2 A A 3171 - LA
Abo| 2 el LHE AR A3 4719
v EAA3079=
(A 9 3vlE=)/(A 7k 2AA 91/365)
v A A A7) =
(A 93l A=)/ 3k AHA) 7o 1] /365)
ALAL A D | AL FAZ o FAX AR AIZE | (HaH])/(AlF dvfu]/365)
At & Aol F85of Fuj2 o] FoiX7)7t | (hEA/EAD
#2221 v TAA=EAN- SR A
* b= o] gaf(2004), “EHEY A= =FAAAE % RPM AR
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3.2 423 =4

B oATME, A 2P nBF A AT L PEES] WA, Z 999 &
43 ool WYL A neld 5 YRS 37 A Y JFI} wAS
AQFeIth -4, SCORZDS] 34 AAAEE AFH T2 Y L 251 9

FHE THAIEke] e, 13 D}Oloil%](Cause and effect diagram)©o. &

vebdch 7 ok, X9 (Cognitive map) 2.2 2915 71o] #AAS W3 3}1

AHP(Analytic Hierarchy Process)E ©]&3le] AlS&ox A3}t s}, B

oA Q13 A tolojay B AAPor FHSAL V|wmdte o= "a’xﬂ OS

FANAY] HFe a5t 72 2 AAE Wes] & vt dde] #FS
9 g—

W 2 AAYS T AN =A% B 5

olg] 18 3-1& SCOR Rl A ¥ wEBAES o]83 FFAE A9}
7 gRlEe WAE HIE @A tolojasieln, Iy 3-2& # ATolA

A2 Asset) 4124 (Reliability)
(KPL;: ......) (KPI;: FE2= L/T)

A,

A4 (Flexibility) H]-&(Cost)
(KPI5: ¥ FFAE &A1 (KPI;: 717X AARA)

Effect

FEAIESY A
upply Chain Performange)

<a¥ 3-1> FFAE el gk 13 #HA tho]o] 1
* zk3l: P, Suwignjo, U,S Bititci, A.S Carrie(2000),

“Quantitative models for performance measurement system’, International

journal of production economics.
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<1y 3-2> FHAL AT 4L AAE A BH 4P 2w

SCOR EHd Level 194 AYstaL Q= &5 AFEY AAA R WEZ 2= A
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sl A=AEe v A4, A, HlE, A ol 1 ek ASE
Utk AFolA = SCOR RHe] ARARE &8st A4 Fx2=2
S, AHPZ 1x} 114 7FAE AbEstal, 78 W e ARz &
A 22 75 7t AE AR Fste] HEA 0w AR
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3.3 AHPE &% KPI 1A 754

FHAE A0 24 2 pelE s AAAIAEKPD] AFE Aol
wrhAstt, B AToA AASHE A%E wEe AHP AFRA 3ol 7w
of AAEES wHAe e Adoln, AHPE £ 14408 w4 715

g Rolgte ot FHAE BEATol Pxol A4 e AEEC UL A

Aslol] ] ul(Paired Comparison)-‘% %5& FA =
el Jvk &, MY 245E A7 4, A 4,008 &

31
S5 W Wo.., Wolegt 1A Aonlag e dojzl Ade v 22 349 A

A, Ml P
A [ WoW,  W/Wy oo W /W,
A W/W, W /W, .. W /W,

=1

Aiujate] o A™H A= (a;)7F olFAAH, e W,/WEA FAA,
a; =1/a;2 RBEIL, o= FHAAAY dE0] BF 1o He= Jddolvh 1t
o, Pd A7} &AsE 7144 A #AA(Cardinal Consistency)©] U

Ao & 7P 2 shurto] 9 e 7K, UmA 258 BT
a2 AL Ay A0 TaEWeight) = 54 WAAY & Amazol W&t 54

El(eigen vector), W7 = (W, W,, W, )24 3t}

8 % APsE KPL: Ashel et 99Ee 4
ABCEFOl o8 BUEY 2, W% w2 A7 Age] golal o83 F 9
= ool gtk



AHe] (Balanced state)

(¢}

M2, &3 A8] AFef(Supply dominated state)

A Aok (2, 2004)

[e}
2) =8 A H] 48] (Demand dominated state)

) &5 AHl A (Supply dominated state)
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2 Aol A Ajtehs AEst R E Fao MEd W& KPIY ¥E &F
2 OHAEES gogoay, 8 WES T3 KPlY ©E4E /5 EAR T
of AAZZE Watehs gEAbEd] dRe AR st ToRER EUY
gatA €t

oA ofl A(5)9h o] AERY sl R KPIY ©#EA(RE 7%
ADE B AEZT WS Folxl AE] Ael7t W OJEEEHM 2
of| a1, wthE x}o]7} ol AEZ¥ gho] AX = Aol glon e AL
o] U W Hujrb drk v 2al, ojet &2 AEEIGS JEE ol &std
Faok TR dF¥He] ZolAe dFAANA L dHd 3 7S T AA KPI
7FA

AT ¢ AP
o]

Atole] s 7Hn A, AR el el KPR (i=1,2..11)°] gt @S eti 2t
3t o5 03 1xtele] Al Aftsh ot 7] $lsiA KPIE dti = eti/fet &2 7

Ak}, et = AR 9] 3R WE 53 KPR ©EAc] Hud "E on
goh. 1 %, KPIE dhi & itstel L @Al Diet 53 dti/Di s ANEHA =
), KPIE NEZYZH(KPI_e)2] AALA L ofgfol 2},

KPIe =eni = -KY\dti/Di - logdti/Di ---------------- (4)
t=1

A7IAM, me AHP EEo WE #5FE ustH, K& drEA dERY]
oeni o HdES 12 WEAF7] 98 K=1/4ogmo=2 AT

kA, 54 AIA el A KPIo] ©=E AR5 7HEX) RPI_e = otdlel 2ol Al
Ak T

=

KPI_¢" = (I=eni) / (n=Yeni) —=——==========-- (5)

(t, n=1,2,...11 / KPI)
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ol 71A, nolsk AFJAF(KPDE 5 9n|st, SCOR EPoA A A3 137]2]
ANARE AAYsFe] FAHC AE2or FEHI 11719 AAAFE(e]FH,

3-39) 98 nY, 94 BT FEAEY
oA o % Fitol @A AW t@F IR W, 59 KPL.e| AE

TR CRURE Exgk
< HdQl ‘1ol Ha &8y, = fFsvteAs HAV "k

NE 23] gk(eni) t1 to(zF ) t3 ty

KPI, 0.72 1 0.4 0.8

KPI, 0.45 1 0.3 0.32
QP = 484
QP(d) = #ZHAA 58
QP(kn) = &4 s713td TS 3 -ANAe KPL(E3E/71 KPI)
kn (t) = AN AN 12 o5 KPI, 35 2 HEE
d(T) = #3-NA AH =2 o6 8 F5 L WsE
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Wb, #EHQP)AA AdEZI o] Ayt HA, 94 E=v]|3E BEAS
FellAel @2 Fao Tl Lo AHrt A% 457 e, 54
%

KPLE W3shl e %om AE3] 7HE R (e

& 9 AAE =go] Hae et
obel 2% 3-5% KPI &g AAdel olshe 571 flaiA, s Wl me
O~1Atol 9] 7hEX gk 7FA 3 4REHeRE FxHo e 43S

(KP1)
1
High -
Blasticity. o
9 o o
(S I Q KPI, o
Low ) o °
Hlasticity i +§P|n
’ (48)
0 Low Demand High Demand
<19 3-5> H-go| & KPI9] (&) 7FA
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