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This paper proposes a model to assess the maturity level of Six Sigma activities. We classify the maturity level
into 5 stages: initial, forming, storming, performing and mature stage. To evaluate the maturity level, 10
categories of Six Sigma with 3 factors each are identified: management leadership, belt system, expert training,
establishing execution system, compensation, organization, corporate culture, customer focus, project selection,
and management of project results. Scoring 277 items in total, the value of each factor is evaluated by weighted
average of those items. Maturity level is appraised by rating the sum of scores of 10 categories that are obtained
by summing up the values of its 3 factors. Values of weights and criteria of rating maturity levels are determined
by analyzing 90 companies and Six Sigma exper’s opinion. This study also shows the actual appraisal results of

some companies.
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Table 2. Six Sigma Implementation Category

Potential Ingredients Category
e Recognition of Six Sigma importance Management
o Explicit will for implementing Six Sigma | Commitment

o Six Sigma vision, etc 30 items & Leadership

o Establishment of belt system

o Belt selection criteria Belt System
o CDP operation, etc 30 items
° Six Sigma Training program
o Periodic update of training contents -
. . Training
o Appropriateness of training courses, etc
30 items
o Project management system set-u o
J g . y . P Six Sigma
o Infrastructure for information such as data Implementin
o Establishment of Six Sigma P g
- . System
performance indicator, etc 30 items
o Standard and procedure for
measuring financial performance Performance

Verification &
Compensation

> Managing target of performance
o Distinguishing financial and
non-financial results, etc 30 items

o Establishment of Six Sigma

implementing organization Operating
o Separate HR merits and budget Organization
for operating organization Structure
o Authority & responsibility, etc 30 items
° Innovation convergenc

s .. gency Corporate
o Six Sigma training support Culture
o Team activity support, etc 30 items
o Customer data collection system Customer
o Project aligned with customers Focused
o Measuring CS etc 30 items Innovation
o Selection of projects aligned .

with businesspst:ate iesg Project

g Selection &

> Management-led project ldentification

. . L . Identification
o Project selection & priority, etc 30 items

o Projects performance Monitoring

° Projects performance management

> Measurement of Six Sigma
implementation level, etc 30 items

Performance
Maintenance

o Customer satisfaction
o Corporate business performance
o Performance management, etc 16 items

Implementation
Performance
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Table 3. Result of Reliability Verification

KeylIngredients No. of |Cronbach’s
Category Key Factor Ingredients | alpha
Commitment 10 0.9137
Management
Commitment |Resource Assignment 10 0.9110
Leadership . .
Participation & practice 8 0.8995
Belt Criteria 11 0.9503
Belt System | Operation 11 0.9165
Continuous Training 7 0.9046
HR Training Program 15 0.9524
Training Welfare and Incentives 8 0.8788
Curriculum 5 0.8786
Development
. KPIManagement 15 0.9521
SixSigma
Implementation | Establishment of PTS 8 0.9439
System
Process Management 4 0.8944
Criteria Establishment 12 0.9520
Performance
Verification & |Performance Evaluation 10 0.9447
Compensation ;
Maintenance 7 0.9085
Team Building 11 0.9494
Corporate .
Culture Innovation Convergency 10 0.9414
Scale-Up 4 0.8486
. Project Planning 10 0.9481
Project
Selection & |Project Implementation 12 0.9483
Identification -
Strategic Deployment 6 0.9263
. Organization Structure 10 0.9496
Operating
Organization | Communication 9 0.9494
Structure )
Delegation 10 0.9527
Customer Survey 10 0.9418
Customer
Focused C/S Survey 9 0.9118
Innovation
Customer Management 7 0.8853
Financial Analysis 9 0.9481
Performance Performance Management 12 0.9295
Maintenance
Maintenance & Transfer 7 0.9325
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Figure 1. Six Sigma Implementation Categories
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Table 4. Weight of Six Sigma Key Ingredients

O]
)
rli

o
ol
e

1st factor 2nd factor
category u (weight) Key Factor weight
@ Commitment 0.316(0.0399)
K101. Management Commitment & Leadership 0.78(0.1264) | @ Resourceassignment 0.237(0.0299)
@ Participation & practice 0.395(0.0499)
@ Belt criteria 0.498(0.0299)
K102. BeltSystem 0.39(0.0602) | @ Operation 0.332(0.0198)
@ Continuous training 0.166(0.0101)
D HR Training program 0.485(0.0697)
K103. Training 0.89(0.1442) | @ Welfare and Incentives 0.277(0.0400)
@ Curriculum Development 0.208(0.0299)
D KPI Management 0.459(0.0400)
K104. Six Sigma Implementation System 0.53(0.0872) | @ Establishment of PTS 0.344(0.0301)
@ Process Management 0.115(0.0100)
@ Criteria Establishment 0.423(0.0500)
K105. Performance Verification & Compensation 0.73(0.1183) | @ Performance Evaluation 0.338(0.0398)
@ Maintenance 0.169(0.0197)
@ Team Building 0.467(0.0289)
K106. Corporate Culture 0.41(0.0642) | @ Innovation Convergency 0.312(0.0201)
@ Scale-Up 0.156(0.0102)
@ Project Planning 0.335(0.0491)
K107. Project Selection & Identification 0.91(0.1492) | @ Project Implementation 0.402(0.0596)
@ Alignment with Strategic Deployment | 0.268(0.0399)
(D Organization Structure 0.421(0.0301)
K108. Operating Organization Structure 0.44(0.0713) | @ Communication 0.281(0.0200)
(@ Delegation 0.281(0.0200)
@ Customer Survey 0.386(0.0402)
K109. Customer-Focused Innovation 0.64(0.1037) | @ Customer Satisfaction Survey 0.289(0.0299)
@ Customer Management 0.290(0.0324)
@ Financial Analysis 0.358(0.0400)
K110. Performance Maintenance 0.69(0.1118) | @ Performance Management 0.358(0.0400)
@ Maintenance & Transfer 0.264(0.0295)
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Table 6. SSM Model’s Maturity Level

Step Maturity Level Points
Introduction Initial Below 400points
Forming 401-550points
Spread
Storming 551-700points
Performing 701-850points
Stabilization
Maturity More than 851points

Table 5. SSM Model’s Criteria
Key Ingredients No. of
Category Key Factor ingredients
. ~ -
KI01, Management Commitment (407%) 10 items
Commitment & Resource Assignment (307) |10 items
i Z]
Leadership (120%) Participation & Practice (507)| 8 items
Belt Criteria (30) 11 items
K102. Belt System . .
(607) Operation (20) 11 items
Continuous Training (10) 7 items
HR Training Program (70) 15 items
K103. Training - -
(140%) Incentives (40) 8 items
Curriculum Development (30) | 5 items
. KPI Management (40) 15 items
K104. Six Sigma
Implementation Establishment of PTS (30) 8 items
System (80%
y (80%) Process Management (10) 4 items
K105. Performance | Criteria Establishment (50) 12 items
Vermcatlor_] & Performance Evaluation (40) |10 items
Compensation
(110%) Maintenance (20) 7 items
Team Building (30) 11 items
K106. Corporate - .
Culture (607) Innovation Convergency (20) |10 items
Scale-Up (10) 4 items
KI07. Project Project Planning (50) 10 items
Selec_ti_on _& Project Implementation (60) |12 items
Identglcatlon Alignmentwith Strategic .
(1507) 6 items
Deployment (40)
. Organization Structure (30) 10 items
K108. Operating
Organization Communication (20) 9 items
System (70%
y (70%) Delegation (20) 10 items
Customer Survey (40) 10 items
K109. Customer
Focused Innovation | Customer Satisfaction (30) 9 items
(110%) )
Customer Management (30) 7 items
Financial Analysis (40) 9 items
K110. Performance
Maintenance Performance Result (40) 12 items
(1104) . :
Maintenance & Transfer (30) | 7 items
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Step 1. Maturity level measurement

v
Step 2. Measurement by
nterprise characteristic
v Y v

| SSM_Size | | SSM_Type || SSM_Phase |
| Big-sized | | Electronics | | Introducing |
| SMEs | | Automobile | | Spreading |
| Service | | Establishing |

v<—’/

| Step 3. Interview enforcement |

v

| Step 4. Evaluation result analysis |

v

| Step 5. Strategic reformation |

I
Figure 2. SSM Model's Evaluation Procedure
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Table 7. Present status of Enterprise

) No. of
Enterprise No. of Business . §a|es Periods .
Employees type (Trillion wans) MBB | BB |Project
A 3,600 | Electronics 10.1 8years | 16 79 | 31
B 1,200 | Electronics 1.0 lyears | None | 22 9
C 800 | Service 0.6 Syears 3 34 | 13
D 930 | Service 0.7 2years | None | 21 | 12
E 1,153 | Service 11 Tyears | 10 | 38 | 45
F 3,240 Bank 8.0 Syears | 16 | 49 | 62
G 6,200 | Electronics 15.1 Tyears | 34 | 121 | 180
H 350 | Electronics 0.04 3years | None | 9 8
| 470 | Electronics 0.05 Gyears | 2 25 | 13
J 120 | Electronics 0.02 3years | None | 5 2
K 230 | Electronics 0.03 lyears | None | 4 4
ZAPEHE SSM BH 9] 57} Aol & ATo] 27)%

B Foi g AEdES) niay BUME 47550 $5
Zejatglon], ssM o] A gl A AR eulH7HE A
Alsto] HhaEol Tk el EE dAlste] BrhARe] AlE
AL AZeA o) g 2o Hriate] Py e 7t §r}ae
A AEE Fo|7] Y5t F8 QAR Tho]| EE A5t

it



Six Sigma Maturity Model for Measuring Effectiveness of Six Sigma Activities 287

Company’s o Orientation .| SSM Model | Maturity level Comparative Interview
choice - ~| application v decision analysis .| (exective
(SSM Mode vs " | realization level
, Expert's opinion) review)
> Expe_rts
opinion

Figure 3. SSM Model’s Case Study Process
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Figure 4. Evaluation Result of A Enterprise
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Table 8. SSM Model Evaluation Result

Expert e i Conclusion

opinion Point Mligtglty
A Co. Level 4 820 Level 4 Same
B Co. Level 1 395 Level 1 Same
C Co. Level 4 768 Level 4 Same
D Co. Level 1 322 Level 1 Same
E Co. Level 4 763 Level 4 Same
F Co. Level 4 744 Level 4 Same
G Co. Level 4 833 Level 4 Same
H Co. Level 2 464 Level 2 Same
I Co. Level 1 708 Level 4 Same
J Co. Level 2 404 Level 2 Same
K Co. Level 1 304 Level 1 Same
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Figure 5. Training Ratio of Enterprise
160 m— AR 148 9
8 —
140 *— 6o FTIN 18
120 75, ] /\ 17
1 6
100 r
g ¥ 1s ¢
o 80 )
o 14 =
f'_' 60 [ K+
g 13 o
o ©
g 4w 42
° H ]!
0 0
A B C D E F G H | J K
AT 71

Figure 6. Implementation step of Enterprise
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