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€1 . Background and Motivation

ical Transition of production

After the

Bubble

IE (Taylor)
Scientific

Production Control

Transition of important items ~ ~ < _ _ === ProductQuality

~
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~
Many control tools were developed 7 < nga“ty
according to the market requirement !
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Increasing Monodukuri Innovation Importance

Technical growth of
rising nations

IT evolution

\
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Requirement

'work demand
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Mechanical' Technologies
Electrical
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I'T Engineering
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Planning 7 Tools

Taguchi Method

Reliability Engineering etc.”
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2. Trend of Innovation Tools
Ex. Union of Japanese Scientists & Engineers
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Ex.2 Six Sigma Activities

. Ma;PC, Problem Solution Procedure
+ Fo the variance more than the average
. [’)efi‘e CTQ(CriticaI to Quality) from the

VOC(Voice of Customer) and the
organization requirement

Tool Groups

Set the performance indicator of CTQ
and target after measurement

Arrange factors relating to the variance
of indicator and analyze their effect

 Find the best parameter condition based on
the relationship b/w factors and indicator

Build a system to maintain the best

Control condition
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In-corporate Activities Examples

+« Panasonic QSD Activity

» Hitachi HISPEED?21

+ Toshiba MI(Management Innovation )
+ Sanyo SMART21

» Koganel IMpactV Development

Most of major companies including above
mentioned are applying some methods and tools In
their monodukuri process.



3. Past Study (1)

+ Toshihiro Hayashi : MOT from the Viewpoint of an
Engineer in Design & Development Field,
JIMA, "Management System”, Vol.14,No.1,2004

*

Business/Product Strategy: PEST Analysis, PPM, SWOT Analysis, STAR,
Marketing Tools, Attribute Matrix Analysis, Value Chain Analysis,
Management Simulation, Product Planning 7 Tools, etc.

Design & Development Process Engineering : Social/Technology
evolution forecast, QFD, TRIZ, Taguchi Method, Design Navigation(DN
Method, Nakazawa Method),Design Theory, Failure Science, Concept
Selection Tools, DFX Engineering, etc.

Digital Engineering Technology: CAD/CAE/CAM, PDM, PLM etc.
Software Engineering Technology

System Lifecycle Management Technology

Project Management Technology: P2M, DSM, etc.



requires the following
e specific engineering

achnologies: Marketing Tools,

a technologies: Idea Tools, TRIZ

+ Effective design/development realization technologies:
Taguchi method, AHP, FTA, FMEA
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Past Study (3)

KPEC

: DQTQM

\Vol.32, No.3, 2002
from Policy Management to Quality
Types, Relation with specific

Toolbox™ special 1ssue, Quality,
Cost were classified by Layers
engineering, process steps.

+ Japanese Society for Quality Control
+ 60 management tools
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Past Study (4)
« Nancy R. Tague : THE QUALITY TOOLBOX, ASQC

KPEC

Process Analysis Tool*11,

+ Relationship between Idea Tool*5

Quality Press,1995

Cause Analysis Tool and 10 functions including Policy setting,

Indicated.

Observation, Learning were

+ TRIZ not included
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Past Study (5)

» Nikkel Monodukuri: [Practice] Monodukuri
Innovation, 2010

+ Following 11 tools were proposed as innovative production
methods

+ Production Management : Toyota Production System, Daiseru
System, TOC, Six Sigma, ABC

+ Planning Development Management : Product Planning 7
Tools, QFD, TRIZ, Taguchi Method, Nakazawa Method, VE

+ General explanation, effect, procedure, actual examples are
explained

All five studies do not explain how to select tools clearly
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Engineers’ Frustration

Subjects Tools/System

Customer _Ability
Complaint Reinforcement
Cost
| Reduction
QUEL Iy nvironmen
compliance
Lead Time
Cut Down

® A lot of tools are introduced, though...
® A use of tools itself is not the goal !
® \What kind of tools should we start from?




KPEC

4. Monodukuri Engineering Matrix

+ Structure

+ Subject indexed innovation tool framework
+ Analogy of TRIZ(Effect) and QFD

+ Target

+ General engineers and managers who encounter
problems and are not familiar with effective tools

+ Expected Effect

+ Recognize effective tools for the problem earlier and
easier

15



Effect of Frameworks

» Breakthrough prejudice
+ Planning prejudice—QFD
+ |[dea prejudice —»TRI1Z, Mind Map
+ Design prejudice — Taguchi Method
+ Project prejudice —-PM
» Benchmark of the best practice

+ Squeezed experience of excellent scientists
and engineers



Framework Examples

+ Management templates made by excellent
leaders

+ QC circle —QC Story, Q7
+ Quality Management —1S09000

* Environment Management —1S5014000

+ Development Process —SIX Sigma

+ Job Improvement —TOQM

+ Management Quality —JOA

+ Monodukuri Innovation —Monodukuri

Engineering Matrjx
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Monodukuri Engineering Matrix
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KPEC

- Applying Procedure of the Matrix
Casel: Subject Is clear

+ FInd a similar subject from the left list

+ Check effect expected tools looking
horizontally

«» Factors to select from candidate tools
+ Characteristics of the individual subject
+ Allowed period for the solution
+ Organization capability, knowledge, experience,
company style
+ Side effect consideration

19
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- Applying Procedure of the Matrix
Case2: Subject Is not clear

+ Job Assessment
+ All layer from top management to staff
+ Each operational organization
+ Re-verification of the effect
» Effective even for the case subject is clear

+ A surface symptom may be observed instead of
real cause

plo)
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- Job Assessment Sheet Sample
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Sample Case (suitcase)

+ Background

+ Company A Is a suitcase production/sales middle
Sized company whose sales share in Japan is 18%.
$191M of sales and $9.7M of profit was achieved
last year.

+ Sales are not Iincreasing because of Recession In
Japan, High suitcase coverage, Declining
population.

+ Subject

+ Plan to enlarge business, make a development idea,
and design the product.
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Product Plan and Development

+ OProduct Planning 7 tools

+« OQFD

« OTRIZ/USIT

+ OTaguchi Method(Parameter Design)

+ OCCPM
JWAN [0 =W Kolo]
+ AFMEA, DR
+ ASIix Sigma, APQP
+ AFish born Chart
+ AProject Management(PMBOK, WBS, PERT)



A4

Parameter Setting

- agucﬁi Method ™

(Parameter
Design)

Project
Management



Checking the Subject itself

+ Business strategy Is right?
+ Development subject Is customer oriented?

+ Product Plan is
+ Not biased to Natural Quality Attractive Quality
* Precede to customer needs

+ Positioned uniquely
» In-company condition /

+ Production has room? s

+ Sales are well organized? e

Natural Quality
26
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5. Tool Questionnaire Research

+ Purpose

+ Research in-company recognition and usage of tools listed in
the Monodukuri Engineering Matrix.

+ Research method and items
1. Ask working students/OB in TUAT MOT to reply to the
questionnaire
+  Student/OB himself, his boss and colleague

+  Answer personal recognition, organizational practice,
effectiveness

2. Personal recognition rate, recognition index, organizational
practice rate, effectiveness index are compared

3. Simple tally and Cross tally

+ By age, by number of company employee
27



Profile of replier

Occupation Position

Sample number : 29
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* Machinery ratio is a little high ey S1z¢

28



abesn uoiiuboday

12ybiH

uolzen|eas

12ybiH

13ybIH
>

1

Question Items and Choices

Personal Recognition
(DPossible to teach
(@Using currently

~ (QUsed before

(@Knows use, procedure and theory
BKnows use, but, procedure and theory
®Knows name, but use

(@DNever heard

. Organizational practice rate

(DUsing as all company policy

(@Using as a few department policy

@ Using by some employee individually
(@Once used before but now

(B®Never heard to be used in company

Effectiveness to work
(DEffective in all company
(QEffective in some department
(@Effective in no department

@Impessibletoevalyatewithout knowing the tool

29



s Tools

Strategic tool : SWOT 5F(Five Force) BSC

*Product planning 7 tools : Group interview Questionnaire Positioning analysis
Conjoint Analxs.,ii_QFD

ldea tools : New QC 7 tools TRIZ USIT Osborne's check sheet
Scenario planning  Brain storming Focus idea NM method Mind mapping

*Quality Robust Engineering : Parameter design Function verification Online QE
Loss function MT system

-Statistical Quality Control : Statistical test/ Estimation Sampling Orthogonal array
Response surface design Regression analysis Multivariable Analysis

*Reliability Engineering : FTA FMEA/DRBFM DR Weibull Distribution

«Safety Engineering : Safety design policy (ex. Fool proof) Redundant design
VTA/ETA KYT activity RCA R-Map

*Quality Management : TOM QC 7tools 1SO9000 Six sigma APQP

*Production Management : SLP VE/VA IE Cell production MRP ABC/ABM
TPM TOC (DBR)

*Knowledge Management : Group ware Data common server PDM

*Project Management : PMBOK/ISO10006 WBS PERT/CPM EVM CCPM
*Environment Management : 1ISO14000 Modal shift Green purchasing

*Others : 3 D-CAD/CAE Combinatorial KT method



N
KPEC

Simple Tally (Recognition Rate)

eRecognition Rate : Rate more than “Know the name”
oAs all replier average have experience to use 23% of 66 tools,

which mean about 15 tools

eHave heard 54% or about 36 tools

eHave never heard 46% or about 30 tools

eTRIZ ratio : #51 among 66 tools
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Simple Tally (Organizational Practice)

oAs all Wrage, 10% of 66 tools, which mean about 7 tools
are used y wide.

eRemoving no answer from the data, 55% or 36 tools are not used

at all. e

o[RIZ : #

ng 66 tools

Top 5 tools
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Simple Tally (Effect Evaluation)

eRemovi er and suspended, 98% of tools were evaluated

effective somehow
oTRIZ were alsc e\_/aluated well 100%

S E AT N 5o tools are effective
3 100%
EBFICk>TIEMEL HDE
55%9)
 H R THMNZEBM AL

%)
HEEHMLILELDOTHIETE
A A

Bottom 5 tools

APQP .
SIN—TALEE 21— .

aviad b .
FMSEEARK .

PR IT 86.7%

EOE

[=]

® | ess than 10 Data
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Cross Tally (ltem Selection)

Relationship index among face sheet items

. Positi Com. Com.

Age ]
on Size age

* Replier's age 1

Replier's Position 0.855 1

Company Size (Total
* Number of Employee) 141 1

Company Age (Years from
Establishment) VALK 0.502 1

eHigh relationship between Replier's age / position and
Company size / Age. Cross tally were made for Replier's
age and Company size

34
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Cross Tally (Recognition)

20/30's (13.A) 40/50/60"'s (14.\)

= ST HHAHED oOlder engineers

QBELRLHE-LTLVS

IR, generally recognize
s @i, Ak REEca-T 010N Assuming as
A i \AH 3 =
B OFREH >TSS, ERE® Of thelr |Ongel’

I (4 40 570
o BEEHAEL i aC

B S T, experiment.

Less than 10k emplys (14.A) More than 10k emplys (15.A)

= DIESTHE RS .Bigger company IS
DBELRUETIS assumed to supply
SEAFNDS more chance to

" QF®., ERE. REFEFTHM>T

S WO - Ncounter more tools
« BEERRE L anmriac for their employee.

N
w BRTE =B aA

by
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Cross Tally (Practice Rate)

20/30's (13.A) 40/50/60"'s (14 N)

*

@

OeuAtELTHEOATNS

Q@EHAHTIFELAS, —#D
HAAHTHEDOI TN

= QA TIFELA, —H DA
MEABIZESTNS

" @—BHEDNTUAT, 5136
hhTLEL

B OHATEDNTLSDERH
ELITEMRLY

EEE

Less than 10k emplys (24.A) More than 10k emplys (15.A)

*
<«

Oe#A#ELTHEDATND
Qe AHTHENA, — 50D
BMAHTEDA TS

B QAHTIFGELL, —EDHE
AEABIZFE-STIND

= @—BEHN T, Sk
HNTLVEL

= OHATHEDLNTLSDERH
ELFIEMRLY

EEE

eOlder employees use
generally more tools, assuming
they have more information
come from higher position and
wider network.

eBig company use more tools
generally.

eAs big one has more
department, a part of their

company likely to use some
tool.



Cross Tally (Effect Evaluation)

20/30's (13.A) 40/50/60's (14 N)

EHMITADELSTVERS

BRICE-TIIMRLSHEHER
3
= N THMGEMEGNERS

BEEHNLREL D THM TR

Less than 10k emplys (14.A) More than 120k emplys (15.A)

EHMICEMENSLERS

AL >TIENENBHHER
5
u i ATHEDGEHMIEGENERS

* bo b~y CYNATONG |G
Ly

FEOE

e\/ery high evaluation
In any segment.

eOlder employees
evaluate a little higher.

e\/ery high evaluation
In any segment.

eBig company group
shows no “Effective in
no department”.
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Cross TaIIy (by Age)

] BaxE | AEMERE |
-
~|@iso9000 | 93awulisosooo | 92.9%
@ |iso14000 | 93.3% 7|/—/;<|~— i
JL—RR—35
G| sFE | seru|EESH | 81.8%

26 TR | Z 2/ T R | Z 36. 4%

4o/s0/60 s I - T-F M 48 5 04 5F R ==
1SO9000 100.0%[1SO 14000 100.0%
@ |acioEE 100.0%/1509000 100.0%
[@I 1SO14000 100.0% 100.0%

20/30's

@ |FH A LE 21— 1000%|EESH | 100.0%
B |45 — = 100.0% QC79;EE 91.7%

#36 TR I Z 57. 1% IR 40. 0%

e“QC7tools”’are well recognized in older but younger. Field
experience like QC circle activity decreasing may be the
reason.
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Cross Tally (by Company Size)

| | EmE |  HMWEREE
Less than 10k employees
(158 @]1s014000 | 929%|IS09000 | 92.3%
- @fis09000 | o2ou|EW@AMT | 90.0%4
@FSEESR | 9208IL—Rb—3vY
OlEmsin | sooulkymam | siey
_m—m
TRIZ _ 49f | 57a%] 474y | 27.3%
NTA—FEEET | 429% | 1%

More tha R -
ore
(15 M) @[1s014000 | 100.0%[1S09000 | 100.0%
[]

D

[] SL—VZR—225 | 100,045 90.0%
_m—m

TRIZ 541_L | 53.3% __ 50.0%

[ 66.7% | 441%

eBig companies tend to be more active for environmental tools.

ePractice of the development major 3 tools “QFD/TRIZ/TM”

are much different by the size of companies.
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Summary of the research

Investigated recognition rate/ practice rate/ effect
evaluation of various tools

Bigger companies tend to use more tools

Especially Taguchi method practice rate depends on
the company size.

Well recognized tools depend on generation

There are a lot of tools including TRIZ which are
highly evaluated but not recognized nor used.

Monodukuri productivity can be improved by means

of accelerating penetration of these tools.
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6. Proposal of TRIZ for problem solution
e of my office]

5%
20%

0% 20




not accepted ?

.Robert Hartley
leveland Univ.)

*\/ery busy even with daily work
*Heavy load even with Taguchi
method. TRIZ 7?7

of. Michael Hammer

(MIT)
*Customer «Contribution to our society
°C0mpetition *Improve one’s capability with
Innovative tools
*Change

42



Realistic Procedure

 Bad design/idea can
be proved as it is by
Taguchi Method in a
short period.
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= In-company. Promotion Process

+ Top Management Support
+ EXplanation and Report at Management meeting
+ Clarification and Passion of promotion
stuff/person
+ In-company experts training for each tools
+ Active Information distribution
+ Intranet web site, mail magazine
+ Continuous training and practice system
+ Practical workshop manner
+ Clarification of outcome
+ QOutcome repot meeting, Award program
+ Utilization and training of in/outside expert
+ In-company workshop, study circle, consultant



wee Appendix:
Evaluation of Tool Importance
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Total Summary

Conclusion

® Monodukuri Engineering Matrix indicates a guide
of innovation tools to be used

® [Monodukuri in Japan has a room for progress with
Innovative tools including TRIZ

Future Plan

® Appeal the tool effectiveness to educational or
leading organization such as colleges of engineering,
technical colleges, local industrial technology centers

® Matching companies in trouble and professionals



TRPEC. Matching System with Tool

Information
Monodukuri Innovation NAVI

— _ e Guide a subject to the solution tool
InTermauon
SUPPIER « Explanation contents

— Professional support

— Consultant support

onsulting
ompany

_ — Basic questions and answers
'ofessmnal |

Solution Q&A

— Liked to tool explanation
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— Certified expert %
.

p— * EXxpert matching
— Expert introduction, search
— Reliability from column, answer Free

— Points to the answers Registration
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