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Samsung, recognized as a global leading company, has huge and complex supply chain structures and has been
improving them continuously for its fast-growing global businesses. SCM 6 Sigma is the state-of-the-art
methodology developed through a combination of SCM innovation concepts accumulated from SCM Business
Group in Samsung SDS and 6 Sigma which has successfully settled down as the management innovation tool for
many companies in Samsung. The ultimate goal of SCM 6 Sigma is to train and develop future supply chain
leaders who are more capable of leading SCM innovations. By leveraging the established 6 Sigma Belt System,
Samsung aims to alleviate a shortage of SCM talents that has been a bottleneck in improving SCM performances
at its group companies. This explains why SCM 6 Sigma is created. SCM 6 Sigma is the unique and critical
component for Samsung to implement its various strategies for continuous improvement of its operations at a
higher level of effectiveness and systematically as well. In return on these efforts, many SCM innovation
projects have been successfully executed through SCM 6 Sigma up to today. In this paper, we introduce the
methodology and explain the business rationale behind it together with its deployment case.

Keywords: SCM Six Sigma, System Integration, Process Innovation, SCM Six Sigma, Integration, Management
Innovation
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Motorola GE

1. Zero defect campaign on
manufacturing site

2. Quality improvement through
statistical analysis

application area

3. Customer satisfaction in manufacturing area
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1. Extension of 6 Sigma

2. Sales, marketing, development,
business management and
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The miracles of science-

DuPont
1. Combining with existing innovation
methodologies
2. Business value creation

3. Professionalizing all members including
the board of directors

IR 3 [Business strgtegy_for total 4. Expansion to public, finance,
:l:ﬁ::‘:r;emres:ttlsfactlon distribution and service industry
1980s 11990s 1 2000 ~ _ Y
Manufacturing I Business 1 Evol_ut_lon tl_1rough
quality innovation management combining with other
innovation innovation methodologies

Figure 1. 6 Sigma evolution trend
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Table 1. Differences between 6 Sigma and SCM innovation
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6 Sigma SCM innovation
Obiective * Improvement of mean and deviation value of * Infra creation for great improvement of
) performance performance
Taraet * Competence buildup of human resource and + Total process optimization and system
J service competence buildup
Project « Short/mid-period project (3~6 month) » Mid/long-period project (6 month~2 year)
characteristic  Detail project for each department + Big project for integration of all departments
Organization * Belt system * Project TFT
. . - . » Global optimum realization for total value chain
« Decision making through statistical analysis
. processes
« Structural methodology for reduction of . .
Strength . + Collaboration among manufacturing, sales,
variation and defect marketing and sourcing area
* Belt system (MBB, BB, GB) operation A g . g
* Visibility and reliance
- N + Lack of statistical analysis for decision-making
« Limited optimization of focused process -
Weakness L . * Insufficient competence of development standard
* Too heavy statistical analysis -
organization

Table 2. 6 Sigma roadmaps of Samsung

Methodologies

Domain

Supervising company

SCM 6 Sigma SCM, PI (Process Innovation) and IT SCM Business Group, Samsung SDS
DFSS/C
. o . Marketing and sales Samsung Economic Research Institute
(Design for Six Sigma/Commercial) 9 g
DFSSIT

(Design for Six Sigma/Technology)

Product development

Samsung Advanced Institute of Technology

S/IW 6 Sigma SIW development Samsung Electronics Company

Generic 6 Sigma (DMAIC & DMADOV) All Samsung companies
Chain 9] A% of2kg Atk 4484 ZolndY o2 A4aiely) dEol $7 £4¢ 58 Adtg vhas)
o] JE A|AFjo] opd IR A E TFT(Task Force Team)& 7 =, 54 ZEA|A 7)o A4 o)zt & 4 ik v
gatol el 719 AA Z2A 20 22 AM B ol SCM AL T GRS FR BEn FARY R
sha Mg NS Sug S gl uEe] GAERe 28 % gl el kA ofele Yol 249 B3 SCMe
Ag AAZ BA BAo) pIEFILSCM AA S A9 7] 71Z] supply Chain Z2H2E AT F BF, Bl A%
7o) Bagvol Aok Y Qg AHgelo) A7) Z2A2E FAse FFoE

6 Sigmagh SCM & A 7 A EA] & AFo] 26 Sigmas 71 W A 2 B HFEUSY] FYol wl¢- F a5tk whEbA
TAE rstete] BAA A& B NS FAS e 7129 6 Sigma 7RO R = A tiif L SCM ZRAHE £
ghdel, SCM 8 41-& Supply Chain Z2A| 25 F402 A PP A ‘o% 1 o] Fol A A g3ktk
S gpefate] apo] £4 @ 22 A1 Fob W REls AA SCM & Aol A o] F Aol tigVOC/IVOB(Voice
3k o] & FH s Aolk FAHA S el Z2AA AH of Customer/Busmess)ﬂ ke ok A I F R F o
< 3= DMAIC HHES AF ANl 2 2AE JFDFSs A9l §of 5Y & 71v14ﬂl°l a&3 WA 2
(Design for Six Sigma) W 20| 719<) WAl BY Z2A 2o  SCMY] HH3te} mE 8t WSCM AN A A3}l vl
g BN #4 &Fo At st 6 FAUIE 34U 2 AR 7P T 83 HA EEZASCM
Sigmae A FAE Bt Ndete AL & 76 Sigmad] AUA BHE el ANE A R of e} 2
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o] AEARIE WA P o] 71958 6 Sigmas @g 7]
AA ] G 5ol BEA| -5-8-3F AL 2 SCM 6 Sigma 7HEel
ZAAHS FoAT
* GE ERP with 6 Sigma, eGEMS (GE Medical System), GE

Capital e-Process Z =1

v/ PI Z2AEE 9]3] 6 Sigma &-&

v System 755 915k 53} €6 Sigma WHE &
* DuPont & Honeywell : Lean 6 Sigma (George, 2002 & 2003)

v DuPont : 20063 ISSSP Annual 6 Sigma Award =%
(Forloines, 2005)

v/ SCOR X2 (Supply-Chain Council, 2005) 84 & A}-&

v CTQ ==% )3l Supplier/customer reference scorecards
48

v 6Sigma A8 F2 E9l Lean YA S A FH o2 T8

i)

6 Sigma<] A3 7HHS- 3l DuPont<] Lean 6 Sigmadl A+
SCOR Zdl &4 AA 9} Z2A A, FYAR 22 A 259
End-to-end ZZA|2 A3} 73S F23oH Design QFD
(Quality Function Deployment)E E73th. Honeywelld A=
VSM(Value Stream Map), Thought Process Map 5 &2 7}4]
Lean 6 Sigma 553 & ¢ 33 GE ERP with 6 Sigmacll A= 7]
THA A28 58 9316 Sigma 58 71HS A2} 3
GE Capital e-Process Z=1] 9] A| 2~H] -3HH 2] DABTL
(Define, Architect, Build, Test, Launch) | A1S A] ¥ 7ja-S
A Bz YRECRE X ok 223l AH4ISDS SCM AHY
©e] SCM 7 E W E A &-8-31= 5 Design Parameters
NS Frksta =242~ 2dy 2 RASCI(Responsible,
Approval, Supporting, Consulting and Informed) 2}E, SCM ¥
AR R AT T &85 tFigure 2>.

o] 9} zo] 7 utE SCM 6 Sigma+= <Figure 3>ol| A 2 & =27

sAMSUNG SDS  GZITTTT™®

SCM consulting
methodology

@ GE Medical: :
O/ eGEMS

map

= aGEMS DMADY step .

5 Design Parameters
Frocess modeling, Yalue chain

= RASCI chart
SCM ROl evaluation .

The miracles of science

SCOR model concept

SCM 6 Sigma

= Optimization concept of
'Process, Policy and
Organization'

= QFD application case

GE Capital:
E-process roadmap

—

= ERP Implementation Case

Honeywell
Lean 6 Sigma

= Systemization methodology
DABTL

——

GE ERP with

= | ean 6 Sigma tools (WSM,
Thought Process Map, etc )

6 Sigma

Figure 2. Application of various 6 Sigma best practices
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An Innovative Methodology Development of Combining SCM and 6 Sigma

Global optimum for processes ‘

F40

THT
%3

Process KPl mapping ‘

— Process analysis and design
from total supply chain point
of view (vertical and
harizontal process linking
around focused process)

— Problem solving among
up/down stream processes

Systemization (DABTL)

— Nested methodology for
system development

— DABTL roadmap (based on
international standard S/W
development methodology)

— SCOR model utilization

— Definition of process
operation goal and KPI for

Fo) bjec tive Metric optimal solution

D M A E |V
5 Design Parameters
— Framework thinking
(Process, Rule & Policy,
Organization/R&R,
Performance Measure and
System)

— Identification of potential X’s
and solution design from
each parameter point of view

Figure 3. Characteristics of SCM 6 Sigma

Level

# Description Schematic

Comments

Supply-Chain Operations Reference-model

et

Scope

1 \ Top Level
(Process Types)
4

Level 1 definesthe scope and content
for the Supcly Chain Crperations

51 Source Stocked Product

2 Configuration
Level (Process
/ Categories)

3 .| Process Element
Level
/ (Decompose

Processes)

Process

Elements

Outputs

sl FZotef| o3k A9 ZEA2 R 2 FA
gttt o] & 93l SCMe] 71 7124 711 A

FAA  Chain ZE2A| 2 Ao E Z2A| 2 v F-& 53] o] & X
FrE 8 =4, SCOR Zd S &838 T2 A|AKPIfF S 530S

o

p

ot

(@)

Process Element: Schedule Product Deliveries Pogs Nt 1.1

Process Element Definition

Schedtling arel managing the executor of foe incividual delivaries

+ Systemsitools The requivenets o product reloases are deiermiied based on the
Companies "fire tune” their

Strateqy at Level 3.

Performance Attributes Metric

Process.
Elements)

7 1

/ \

4 Implementation 1L
A Level / |:|\_
(Decompose \ i
\.\D’I

Reliability % Schedules Gensratad within Supplier's _ead Time

Companies implement specify % Schedules Changed within Supplier s Lead Time

sLpphy-chain management |

this level. Level 4 cefines pra Resporsiveness Average Release Cycle of Cranges

achieve competitive advanta Flexibilty
adapt to changing business

PAverage Days par Schede Change
Average Days per Engineering Change

Cost Procuct Management and Planning Costs as a % of Product

Acquisitions Casts

Rssets Nore Identified

Figure 4. SCOR model Ver. 7.0.

327

|
o
M

ol
y

=



328 a3z - 713

CEAT] - FER AR

Define Measure Analyze Enable Verify
e
i sew  x
A s e
i Y measuring &
Biz. opportunity Goal statement
analysis
D E— Identification of
potential X's
VOC_ VOEI_ F'roces_ Vital Few X's . Pilot &
analysis|(analysis|| analysi Process selection /N Progess I Per‘fcl)rontﬂance
J 1] f/"""\\ I."' e verification
¥ _ Rule & Palicy A W = Rule & Policy
Identification of 7oscvAam || Vital \ ol a3
CcTaQ | Graph/ Few Sh oo Change
| Statistics | Xs / E g management
e L analysis \ = & Monitorin
C crer D) \ / | S[Performance g
— S \ — ".\ Measure o
L S SCMROI
Supply-Chaix Cauncil e System evaluation
SCOR Modei

D)A)B )T )L }—ef&[ﬂfjﬁgqﬁ—‘/
Il

* SCA : Supply Chain Assessment, SCM diagnosis methodology of SCM Business Group, SDS

** SCVA : Supply Chain Value Analysis

Figure 5. SCM 6 Sigma roadmap overview

27199 A7 E 72 $HSCM 12 38HE TS
o} AlLA, ‘Measure’ 2 “Analyze SAP oA A Yol W =
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AAE 3171 $l8) SCM F&E<] 7]E A A 8.4 Process’,
‘Rule & Policy’, ‘24 9 Role & Responsibility’, ‘Performance
Measure’, “System’)E &89t} ppA 2O 2 SCM @A
olo] ¢ 5 2 3 B39l SystemizationS A A 3k7] Y8 A~
g F2o s FA5tE Bx WHECZDABTL 2= S
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‘Define ©A"e] 4 E2 A5 SCOR R oy
Supply Chain9] &% a2 &34 A A, 45 3

2 e ¥O

a6 TT
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] TZAX(‘Plan’, ‘Source’, ‘Make’, ‘Deliver’, ‘Return’)2.
E FAHL NG 9 ZRAZE FHLevel 1)FEH A A
& A0 Level 3 ZEA AL AT AR BAA F2 2
dS A Fata 9tk SCOR 22 Metric2 ‘Reliability’, ‘Res-
ponsiveness’, ‘Flexibility’, ‘Cost’, ‘Asset’2] 57}2] A3} &4 0.
2 RS A A Ve RFoZ AT de AR
£ Aol skar 9lFigure 4>,

3. SCM 6 Sigma Process & Activity

SCM 6 Sigma *HE-2 <Figure 5> 2 <Table 3> 3 571 Phase
9} 157) Step o2 FA 5 o] Ytk

Table 3. SCM 6 Sigma phases and steps

Phases Steps

Project selection

Define | Project definition

Project approval
CTQ-Y verification
Measuring current Y level & determining desired Y

Measure

Identification of potential causes (X’s)

Data collection

Analyze |Data analysis

Determining vital few X’s

Elicitation of alternative solutions

Enable |Selecting the optimal solution

Detail design and system implementation

Pilot and performance verification

Verify |Control and change management plan

Documentation and sharing
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> Analyze > Enable > Verify >

Architect

eline

Definition of
PJT &

SCM 6 Sigma requirements
for system +&s-ls system +Package

analysis mapping

development « Definition of « Pratotyping
system Ul & DB design
requirements +Application
and scope design

+ System target + T Infra design

set—up « Test desig

Build Test Launch

- System | . |
System design development Integration test

+ Package + Unit function test « Cut-over
custo mization +Integrated Planning

» Additional function test « System cut over
develop ment + System test « System
design stablilization

« Program coding

System
development
methodology

E *

h 4 A4 A4 v
D ETD T D

Figure 6. Nested methodology for system development
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Business value analysis |

Estimation of contribution
level
A 4

= ROI
= Net present value

Definition of analysis period

= International rate of retum
= Payback period

Development of evaluation
equation

Identification of equation
parameters

X
Calculation of performance
value =

Identification ER====—

of additional _——

Biz. performance =o—"
M

indices [

Selection of

investment C

performance [=

indices —
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Figure 8. Process issues derived from high-level process map
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Table 5. Prioritized potential causes and Vital Few X’s
Type Potential causes Analysis method Vital Few X
Process Sales planning without profit analysis Graph analysis 0
. No clear criteria for adjustment and confirmation of .
Rule & Policy J Paired t-test 0
products amount
Role & Responsibility N/A - -
Performance Measure No KPI for profit measurement Benchmarking X
Inaccurate COGS (Cost of Goods Sold) data Benchmarking 0
System Inaccurate estimated selling price On-the-spot observation 0
Insufficient functions of Selling price/COGS/Profit .
. a7 Benchmarking 0
analysis system
100% T T 100% T T
Deficit Products 16% Deficit Products
80% 32t — 80% F— — — — f— — — | —— b
53% 52% 49%
g 6% — T — — |~ — — — ——|— — — — — é 60% F— — — — +— — — —| — — 11%
% 84% 9:.:,
i; 40% - - Surplus Products —_—t ] = — —F — —|— — ::E 40% urpjus Product: - 17T — — |/
65% @
oo L L e | oo L | e | ]
23%
0% 0%

A Product B Product C Product

[Source : 2005, 2nd half period settlement]
(a) Deficit products portion of total sales

60%

59%

Profit 50%
38% A 51%
Without PO With PO Without PO With PO Without PO With PO
A Product B Product C Product

[Source : 2006, 1st quarter sales results vs. PO simulation]
(c) Sales and profit comparison of general SCP and profit
optimization
* PO : Profit Optimizer, i2 solution module for profit optimization

Figure 10. Potential cause verification about ‘sales planning
without profit analysis’
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Table 6. Optimal solution selected from solution alternatives

Hyungjin Park - Hyoungtae Kim - Junggee Yoon - Hongmo Yang - Banghwan Chung - Chulsoon Kah - Heungok Park

Vital Few X’s

Optimal solution

Sales planning without profit analysis

Development of sales and production planning process through PO

Indefinite criteria for adjustment and
confirmation of products amount

Support of S&OP decision making through real-time profit simulation

Inaccurate COGS data

Improvement of master data management

Inaccurate estimated selling price

Unification of selling price management process through rule and
system improvement

Insufficient functions of selling
price/COGS/profit analysis system

Development of profit provisioning system

Demand and production planning process

2nd week (sales confirm previous Week) 3 week (sales confirm week)
Wed. Thu. Fri. Mon Tue. Wed. Thu. Fri.
_________________________ .
Sales adjustmgnt and exam. |
1
Sales Sales Sales GOC GOC Sales ! MGM
1
Profit ' Sales
d 1
Z”F(:v;gFak Sales mt?nager__’ FCST input B Surt-ter:m K optimization asda.l:':"r::::t 1 profit
meeting capa. chec planning ] ] analysis
w| DM W | Meeting w/| DM w| po w| po M| Gone || [M] PO
1
T e T l L | ]
[ L e 2 A0 | Selies et GOC Sales/GOC | | FalesGocme | [ Sourcing
i+ profit analysis ' axamination \
i | Production Realiime i RM cost
i ] " L] profit S&0P ] X ;
I Sales Sales 1 Sales planning . . simulation
| ] simulation i
1 1
! Prod._mix FCST. adjust. ] ECST end |1 W SCP W PO W | Meeting |,| [ M | SAP-MM
i setting & confirm 2 e el ey |y J
1 1
D [w] po wl om | w| om
= P !
: Sal Sal ! Sal . "
: ales ales : ales GOC Sales
I . Real-time I q
i Profit Egasl%ms profit | et ggasl%ms Production | | Sales
i on simulation | on plan confirm plan confirm
1 1
Plw] po w| po ! w| po w ] scp M| G.One
M e e e e e e e e e e e et —— o e e e e A
] 1

* DM : Demand Manager, demand forecasting and planning system
* RM : Raw Materials

Figure 11. To-Be demand and production planning process
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Table 7. To-be role & responsibility for demand and production planning
Sales
Process Activity GOC |Management| Sourcing
Sales Sales Salesman
planning GOC
Demand Lo
forecasting Sales check on lower marginal income rate R(A) S R
with profit .
analysis Demand forecast amount adjustment R(A) S R(A) S
Profit optimization planning | | R(A)
Weekly | profit optimization plan analysis R I R
production
planning | Short-term capa. check I I R S
Production plan amount adjustment R(A) S | R(A) S
Sales plan confirm R(A) | | R(A)
Sales profit . .
_p . Sales profit analysis | | | R S
examination
RM price cost simulation R R(A)
FCST i Sellmg price :r 1
DM selling price | mMaster data guwle ( DM DM }Sellmg price Profit 1
(Demand > t L » (D 1 (Demand T > timizati ]
FCST) | management | | | FCST) FCST) J : optimization :
. E Sales target i E
i L4 : i |
. | ' Profit Estimate cost
I Profit i Projd. Mix - P Total ¢ost 1
i optimization | | glide i | (PMCHEIOIIE ]
: ] ! system :
i i . Production in & out 1
s ] - _|[I\£B_I’I_tl1[y_lll &outplanfl | ;
I ¥ 1 Sales in & out plan
Cost i Real time ] Cost Cost
system ! profit e (Demand e
¥ Estimate cost| gjmulation [Prpd. mix ¥ FCST) Production capa. k4
Total cost | .Itlfit estimatio Weekly confirmed plan
(a) Profit simulation system (b) Profit provisioning system
Figure 12. Conceptual design of PO
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Table 8. Performance verification of pilot

orod CTQ-Y: Marginal income rate of general customers Monthly financial Estimated annual
' Only SCP PO Performance performance financial performance
A 51.8 % 541 % 23 % 2.4 28.8
B 417 % 429 % 11 % 8.7 104.4
C 281 % 314 % 33 % 2.9 34.8

* Sales execution plan of July, 2006 [Unit: Hundred Millions Won]
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