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Outline

= LEI Transformation Framework
= What are the 4 Types?
= Why propose 4 Types? Why not just one?

= \What type of situation does each one best

address?

© Art of Lean Inc.
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Why People Leave Jobs Q)

ARTo LEAN

Ask employers why people quit a company and 9 out of 10 will tell you it's about the money. Ask employees the same
question and you'll get a whole different story. PricewaterhouseCoopers (PwC) discovered this when they asked 19,000+
people their reasons for leaving as a part of exit interviews they conducted for clients. The top 10 reasons why employees
quit? Check out the responses below.

Limited career/promotion opportunities — ]6%‘
Supervisor lacked respect/support _ 13%  e—
Compensation _ 12%

Job duties boring/no challenge —— 11% == T —> The ToyOta Way 2001
Supervisor lacked leadership skills _ 9% . | . —
Work hours _ 6% Comtimuons —
Unavoidablereasons s 5% Improvemerit Pecple
Supervisor poor employee relations _ 4% T T 1 \ T T >
Supervisor displayed favoritism A— 4% : - - - - —_—
Notrecognized for my contribution _ 4% ! T T T ! T

Challenge Kaizen Genchi Respect Teamwork
Genbutsu

0% 2% 4% 6% 8% 10% 12% 14% 16% 18%
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Shingo Model ()
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THE SHINGO MODEL THE GUIDING PRINCIPLES

Results
Create Value
for the Customer

Enm“t
Create Col Purpose

Think Systemically

s Improvement

ral Enablers
th Humility
y Individual

THREE INSIGHTS OF
ENTERPRISE EXCELLENCE

1. Ideal Results Require Ideal Behavior
2. Beliefs and Systems Drive Behavior
3. Principles Inform Ideal Behavior

| SHINGO

HOME OF THE SHINGO PRIZE

All Rights Reserved Utah State University | Shingo Institute ©2014

© Art of Lean Inc.



Lean Transformation Reality? O
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Results

Low Hanging
Fruit Region

Years

Case A — Continued success
Case B — Flat lined trend
Case C —Slight decline

Case D, E, F — Major decline

Case G — Never got off the ground

© Art of Lean Inc.



LEI Transformation Framework

SITUATIONAL APPROACH
- Value-Driven Purpose -

“WHAT PROBLEM ARE WE TRYING TO SOLVE?”

PROCESS
IMPROVEMENT

Continuous,
real, practical
changes to
improve the way
the work is done

Leadership behaviors

-
-

MANAGEMENT SYSTEM

CAPABILITY
DEVELOPMENT

Sustainable
improvement
capability
in all people
at all levels

which underlie the transformation and make up the culture

© Art of Lean Inc.
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Not just: What lean tool
can | use?

Nor: How many kaizen
events do | conduct?

Nor: Now much training
do | need to schedule?

What problem are you
trying to solve and how
will you go about it???



20th Century & Problem Solving O

ARTo LEAN
Sarasohn & Protzman Lean Problem Solving Methods
CCS Course in Japan & Six Sigma Methods
5 Step Problem Solving Design Thinking Routines
Deming SPC Lectures & Mizen Boushi / GD?
Deming Wheel in Japan

JUSE PDCACycle
Juran Quality Management —>
& Handbook Publication
Toyota Andon System

1980’s « ) I~ E 9 q)
[ oodmems | [l RERRR

t 8D Problem Solving PROBLEM SOLVING FeE rovara way
Kepner Tregoe Rational

1 960,3 Analysis Methods

LJUSE?QCTOOIS Q ¢ wo i %

TWI - War Manpower Commission

U.S. DOD Standard MIL-P-1629

Failure Modes Effects Analysis

TRIZ/ TIPS Origin in Russia

Walter A. Shewhart's 1950’s
Control Chart 4-‘

1920’s

6 Step Problem Solving &

12 Step QC circle activities

Bell Labs Fault Tree Analysis
Edward de Bono Lateral Thinking

Vilfredo Pareto
80/20 Concept
in ltaly

t 1896

1930’s

’ Alex F. Osborn Brainstorming
1 91 0 S Routines for Creative Problem Solving

|_> Frederick W. Taylor’s Scientific Ronald A. Fischer Design of Experiments
Management Principles Shewhart Sycle of Specify, Produce & Inspect

John Dewey Reflective Thinking

General Inputs:
Scientific Method &
Critical Thinking Routines

© Art of Lean Inc.



4 Types of Problems Q)

ARTo LEAN

Gap From
Standard

Why 4 Types??

Just Do It!!

Kaizen Eventsl!!

PDCA!l Katal!

caused / reactive Six-Sigma DMAIC!!

created / proactive

Scientific Method!!

Design Thinking!!

© Art of Lean Inc.



SAENEL Con3|derat|on Factors Q

de

Dr Edward de Bono’s

Six Thinki

Red Hat

intuition, hunches, &
feelings

-

Yellow Hat

benefits, value &
positive aspects

x

Green Hat

alternatives & creative
ideas

For information on Deliberate Cre:

ng Hatse

Whhitte Hat
information available &
needed, facts and data

Black Hat

caution, difficulties,
risks & weaknesses

Blue Hat

managing the thinking,
focus, summary

Sive Thinking™ contact

mindwerx International Pty Ltd on 1800 060 982

Bono materials © MeQusig Group www.mindwerx.com.au

© Art of Lean Inc.

/ Critical
Creative  /  Froblem % Thijking
Thinking | R L Erilen:
imagine ( IDIOE: | break down,
invent, ll de;ign, | compare,
refine, }
?aqge. |I find, | car;g:nse,
crif:r:genl III-. invent ariteria to, | sequence
\ combine... / rank..

Reasoning

Critical
Thinking
Skills

Problem

Solving




External Consideration Factors O
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ACTIONABLE INSIGHTS IN ONE PAGE

B0 THE2SYSTEMS N, READINGRAPHICS

1
]
]
1
1
L]
I
(|
1
1
L]
]
]
(|
]
]
]
1
(]
i
]
|

Type 1 System 1 (Fast Thinking) System 2 (Slow Thinking) Types

Used for specific 2
problems, only if
necessary

Continuously scans
our environment.

Takes effort to analyze,

reason, solve complex

problems, exercise 4
self-control

Fast but error-prone
Works automatically
& effortlessly via ;/—N‘.
shortcuts, impulses & /
and intuition. =

© Art of Lean Inc.
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Slow but reliable



External Consideration Factors O
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Kolb Learning Styles

Active
Experimentation
Deing

© Art of Lean Inc.

Reflective
Observation
Watching

Concrete
Experience
Fealing
Accommodating Diverging
tfeel and do) (feel and watch)
CE/AE g 8 CE/RO
3 &
Processing 5 .g Continuum
DE— Fow we| g § thngs —>
'Jé- kS
o
=
b3
Converging = Assimilating
(think and do) (think and watch)
ACIAE ACRO
Abstract
Conceptualisation
Thinking

Situational Leadership

Leadership Styles
HIGH
High Supportive High Directive
and G and
Low Directive \e (‘o High Supportive
Behavior ‘? 2 Behavior
[e) Yo
o Q 'z
= = 2
=T A 0
= (7, ] \
~ S3 [ S2
w
2 ©
=
= S4 =
=) N
a ~
a
S 0?
«
&
@V
0 Low Supportive
and
Low Directive
Behavior
LOW —————— —DIRECTIVE BEHAVIOR ———— - HIGH
D4 D3 D2
High Moderate to High Low to Some
Ce e Ce e Ce e
e —.—
High Variable Low
G Ce C

DEVELOPED ~4————————_DEVELOPING
Development Levels



Dreyfuss Model

Dreyfus Model of Skill Acquisition

ARTo LEAN

poor Quality of Decisions optimal

/‘;;fn_"@

= qutur®

no rules
needed EII'.DEI't
L. *intuition, tacit knowledge
*vision what is possible, innovation
_ applies - Proficient
in context
E *big picture, system thinking
A" *address important aspects, ignore imrelevant
*deep understanding of rules, theories, alternatives
Rules

Competent

*zan solve new problems
*conceptual understanding
*active decision making

effective use

Advanced Beginner
*all problems are equal
*narrow disjointed view, no big picture
*decisions for standard situations

limited
understanding

Rults.
H e
every step S

by rule .
¥ Novice Performer | | | l | l |
*no judgeme_n! : Motivation Focus Critical Full Continuous Self Creative
*no responsibility Thinking Brain Power Learning Improvement Selutions
10 years
Novice Distribution Expert

© Art of Lean Inc.



Martial Arts Analogy

SHOTOKAN KARATE
The Ultimate Grading Guide

"
-
Y

v

“Essential Knowledge for any
Karate Student...”

© Art of Lean Inc.

PROGRESSION OF GRADES (White belt to Black belt 5% Dan)

Kyu Belts Time Requirement Kata required
WHITE WITH | i andlor at the
9-Ku KYU YELLOW v SHIHO UKE, JUNI NO KATA
Sense's discrelion
STRIPE
. 4months and or at the
8-Hachi KYU YELLOW Sensal’s daoreion HEIAN NIDAN
- 4months and or at the
7-Shichi KYU ORANGE L b, HEIAN SANDAN, HLJI ATE GOHO
4months and or at the
6-Roku KYU GREEN Bt desndion HEIAN SHODAN
4months and or at the
5-Go KYU BLUE Sensei's discretion HEIAN YONDAN
4 months and/ or at the
4-Yon KYU PURPLE o el HEIAN GODAN, JUROKU
4106 months and/ or at
3-5an KYU BROWN L JITTE, ITOSU ROHAI SHODAN
. BROWN 4106 months and/ or at
2-Ni KYU 1 $TRIPE e SonoeTo ducrolon NAIHANCHIN SHODAN, MATSUMORA ROHAI
BROWN 6 months and/ or at the
Hideyu 2STRIPES Sense’s discretion BASSAI DAL, SHINSE]
SHODAN Minimum 12 months and/
{ *BASSAI DA, SEIENCHIN, Heian Shodan to Heian Godan, Juroku, Jite,
SHODAN 14 goncsiold oxalineicanegs Itosu Rohai Shodan, Naihanchi Shodan, Matsumora Rohai, Shinsei
required discretion
NIDAN Minimum 24 months and/ | *KOSOKUN-DAI, SEIPAI, MATSUKAZE, Heian Shodan to Helan Godan
NIDAN 17 years old or atthe Sensei's Juroku, Jite, Itosu Rohai Shodan, Naihanchi Shodan, Matsumora Rohai,
required discretion Shinsei, Bassai Da, Seienchin, Jion
*CHINTO, NIPAIPO, KURURUNFA, KOSOKUNSHO Heian Shodan (o
SANDAN zfA"DA':d M‘”'o":“a’:’lgz g“é’:;!ﬁ:"w Heian Godan, Juroku, Jite, Itosu Rohai Shodan, Naihanchi Shodan
V“_’se: s Matsumora Rohai, Shinsei, Bassai Dai, Seienchin, Jion, Kosokun D
require Seipai, Matsukaze
*GOJUSHIHO, SHISOCHIN, NIPAIPO, SEISAN Heian Shodan (o Heian
YONDAN 2!051?:0’: d M‘"’Q";‘;’:‘.ﬁg s’"::s";f,:"d/ Godan, Juroku, Jite, tosu Rohai Shodan, Neihanchi Shodan toSandan,
it B i Matsumora Rohai, Shinsei, Bassai Dai, Seienchin, Jion, Kosokun D
q Seipai, Matsukaze, Chinto, Kururunfa
*SUPARINPEI, UNSHU, Heian Shodan to Heian Godan, Jurcku, Jite, tosu
GODAN MGSID’:':I d M‘"'O";"a‘("lgg s’“:n"s"e'is,:""/ Rohai Shodan, Naihanchi Shodan to Sandan, Matsumora Rohai, Shinsei
yor Bassai Dai, Seienchin, Jion, Kosokun Dai, Seipa, Matsukaze, Seisan,
required discretion Kosckinats

*From Shodan fo Godan, the katas printed in Blue color are mandatory and those in Red color, are the Free (Toku) kata that candidates can choose from.

ARTo LEAN

Beginner

Advanced



% Advice Q)

ARTo LEAN

All models are wrong,

but some are useful.

© Art of Lean Inc.
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Advice O

Uri Levine
Co-Founder Waze

Z1L in love With

meproblem '
'
S - o¥
\i%—' Or your pet approa

© Art of Lean Inc.



Toyota Historical Viewpoint

)

ARTo LEAN
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Gap From
Standard

2

Next standard

Improvement through raising
standards and solving problems

Raise the
standard

N, -

Current
standard “~-. ..
Maintain
“e current
S standard
Time

A problem is any outcome other than the
desired performance at any given time.

Y

4

Open-
ended

Target
condition

2

Gap from
standard

1

Trouble-
shooting

Created problems
Proactive responses

Caused problems
Reactive responses



4 Types of Problems Q

Next standard Type 1 Problem Approach
A
Improvement through raising oﬂn_ » Concept of fixing problems now
ended

1 » First responder mentality

Raisethe | Target > Protect the customer

standard condition

A

Current Y
standard . Mairtain | D) » Engage the workforce RFP
current
standard Gap from

standard > Makes for a better day

1

Trouble-
shooting

» Displaying courage, creativity,
and the spirit of challenge

Time

A problem is any outcome other than the
desired performance at any given time.

© Art of Lean Inc.



Commonalities?

© Art of Lean Inc.

Yahoo breaks its own record with new announcement that
1 billion accounts were hacked in 2013

What’s known so far about the worst breach on record

~
L1

Details of the breach

+ Yahoo recently discovered a
record-setting breach of 1 billion
User accounts, Compromising.
names, e-mail addresses,
telephone numbers, dates of
birth and passwords

+ The Incident, which occurred in
August 2013, was discovered
when, last month, law
enforcement presented the
company with data that
according to a third-party
belonged to Yahoo. A
subsequent Investigation
confirmed this claim

YaHoO!

From bad to worse
* In September the beleaguered
firm announced that a state-
sponsored actor hacked 500
million accounts In late 2014, the
largest known breach until Yahoo
broke its own record with
yesterday's disclosure

‘Though the 2013 and 2014
Ineidents are likely unconnected,
the 2014 state-sponsored actor is
suspected In connection with a
separate securlty Issue In which
Yahoo's source code was hacked
and used to forge cookies, which
provide a way into users’
accounts without passwords

\—
verizon

Verizon: “we will evaluate”
* The latest revelation casts more
doubt on Verizon's planned
acquisition of Yahoo, a $4.83
billion deal finalized in July
Verizon had already voiced
concern in the aftermath of
September’s disclosure, noting
that the 2014 hack could be a
material event
« After news of the total figure
surfaced, Verizon stated “we wil
evaluate the situation as Yahoo
continues its investigation. We
will review the impact of this
new development before
reaching any final conclusions”

ARTo LEAN

Number of Cars Potenially Affected
by Takata Explosive
Airbag Recall

627,000 ' CLICK HERE

for Complete
Recall List &
Resources

877,000

Source: NHTSA gov

LOWE | EKLUND

WAKEFIELD co.u 216.781.2600 | lewlaw.com

Marissa Mayer testimony: | don’t
know how Yahoo hack happened

By Nicolas Vega November 8, 2017 | 11:20am | Updated

Former Yahoo CEO Marissa Mayer waits to testify before the Senate Commerce Committee on
Capitol Hill in Washington on Wednesday.



Troubleshooting vs. Root Cause

)

Rupture of oxygen tank #2 in
the service module.

Damaged to a valve in the #1
oxygen tank, causing it to lose
oxygen rapidly.

Oxygen stores, water,
electrical power, and use of
the propulsion system were
lost inside of 3 hours.

© Art of Lean Inc.

Type 1 Focus

How to get home safely?

Primary navigation impaired in the
damaged Service Module. Abort
moon landing. Move to LEM.
Decision to return to Earth using
Lunar Module for thrust

Internal environment fell to 39° F
Lack of potable water and food
Dangerous CO? build up

Free return trajectory around moon
using its gravity to return to earth
Power up of command module from
shut down state

Manual vital burn adjustments

Type 2 Focus

Why did the tanks rupture?

Oxygen tank dropped in assembly
possibly causing some damage
Tank drain tube misalignment
factor

Thermostat 28 volt vs. 65 volt
design spec issue

High tank temps 1000° F & wire
insolation came off

Two of the now-bare wires arced,
caught fire, pressure rose, and the
tank ruptured.

ARTo LEAN



Type 1 — Troubleshooting ()

EEE / ljo Shochi

Abnormality Management System

6

112131415 - :
[ e a1z Condition based trigger
Stop button | Abnormality . .
fo the line k- Time Constraint

sUparvisor

Human based call for help

or

Machine based abnormality

10,000 Andon calls — Not all are equal in terms of impact.
What do you do as an organization?

© Art of Lean Inc.
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Time & Quantity Trigger Based

Production Analysis Board

Line Team Leader
Fuel Line Cell Barb Smith

Quantity Required 690 Takt Time 40 sec.

Time Plan Actual Plan Actual ( Problems/Causes ) Sign-off

6-7 20 20 20 20 GL

7-8 20 /88‘ 180 / 178 tester failure GL

&-9% | 90 / 20 270 / 268 GL
|2e-10'| 80 85 353 tester failure GL
10°-11"2| 20 g0 450 / 443 GL
1140-1249 90 / 90 [s40 / 533 GL
1240-140 [ 90 / 86 619 bad parts (valves) GL

\\\\

T

hourly

© Art of Lean Inc.

T

cumulative

ARTo LEAN

Plan vs. Actual
Time & quantity-based triggers

Rapid Problem Solving
» Concern

 Cause

» Countermeasure

* Check



Birth of the 5 Why’s

ARTo LEAN

3G’s

- Go and See

- Get the Facts
- Grasp the Situation Details

© Art of Lean Inc.

FIRST WHY

Q: WHY has machine stopped?
A:There was an overload and
the fuse blew.

FOURTH WHY

Q: WHY was it not pumping sufficiently@
A: The shaft of the pump was worn
and rattling.

SECOND WHY

@ (W0

]

L

|

Q: WHY was there an overload?
A: The bearing was not sufficiently

lubricated.

FIFTH WHY

GO

Q: WHY was the shaft worn oute
A: There was no strainer attached
and metal scraps got in.

THIRD WHY

Q: WHY was it not lubricated?
A:The lubrication pump was not
pumping sufficiently.

RECCURENCE PREVENTION
COUNTERMEASURE:

Add fine mesh strainer
to inlet port to prevent
cutting chips from
entering the system.



4C’s Thinking Pattern

)
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TM— TL— GL— AM— hanager In House Defacts
&R q Gz [TLs
Tzt Shift
Defect Report JSoan]
Oecurrance Date Oecurance Time Shift
7 7 st / 2nd
EIG Tupe Erngire Mo, Line harme

<

TEET

nnnnnnnnnnnnnnnnnnn

mmmmmmm NOD

Countermeasures 1) How made

Counter-
measure
Check
Cause ”

Lge Wwh

Minimal documentation involved. Basic thinking pattern.
Mainly discussion, critical thinking, rapid action & follow up.

[Five Whu]
L

£ Pl |F i

s

C

Root Cause Anal How Passed

Countermeasures | How Passed

GIL Camments

© Art of Lean Inc.

TMMCamments

TM Sign
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*» Client Examples

© Art of Lean Inc.
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4C Card

P"‘”E«Dﬁ PDCA Tracking Shert . P, Prt @

T 5
Nv\ Concern ‘ Cause Countermeasure ' Resp ‘ When | Status ’
|

S s |71 sheod neborl infe Hopps cah L[ RB 150 Ji i .
y&«, {o TS o= wiP )
S e | | Tssae AR 3o Fravee | Thalog| BE [(2/1
il ol I

M 7 foure T Serry Cond

[ scaesr___ ( Aoy Cor Savple P«[l&&r-lsir/ s@/t/ﬂ/

Vx3 sefkwesd
aas bl

benpe
| Ae oot R
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4 Types of Problems

)
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Improvement through raising
standards and solving problems

A

Current

Next standard

A

4

Open-
ended

Raise the Target

|

standard -

standard condition
Maintain

current 2

standard Gap from
standard

1

Trouble-

Time

shooting

A problem is any outcome other than the
desired performance at any given time.

© Art of Lean Inc.

Some problems are severe,
or recurring or hindering
progress...troubleshooting
alone won't solve these.

Convergent

Deeper Dive / Detailed
Analytic / Quantitative

C&E Relationship (RCA)
Types of Countermeasures
System of Checks
Standardized & Sustain




Type 2 — Gap from Stand

Monthly Weekly

ARTo LEAN

KPI’s and Problem Solvin: Team “nama= |
9 Sarfety Ciualiy Preduchan
. ! pe—
General i i |
Business Objectives bidlodiolt HE o2 ] —
= p—a
Functional H | |
Department o
mnnem = : ::
: @
-]
2
| VU
Dhirdrrin | oo | b (v oty | Feriy] O oo 1 | P i
B 1 | I
=
— Red = Problem H |
I e Dl Yellow = Concaming Trend
o Green = On Terget
t5lam

100%
Yields ’

Managing to Learn

Using the A3 management process to solve
problems, gain agreement, mentor, and lead

- Management System

"

Target Current
Yield Yield

© Art of Lean Inc.



Emphasis on Step by Step Q)

Perception of presenting problem

Clarify the problem
“Real” problem

Understand the way
work is done

}

Gemba

Why? — Direct cause
Why? —»  Cause
Why? —=  Cause

Why? — Cause

Why? == Root cause

Countermeasures

Grasp the situation
What is the actual problem
in performance?

Problem breakdown
Go to the gemba, get
the facts first-hand,
analyze them thoroughly
and objectively.

Cause investigation
Determine the root
cause of why the
problem is occurring.

7 Basic Steps of Type 2 Problem Solving

© Art of Lean Inc.
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Why is this such a
big issue???

What really is the
true problem???

What really is the
true cause???



Type 2 Example in A3 Format @)

ARTo LEAN

Example 1: Problem Solving A3 Report

Theme: Reducing Scrap in the Machine Shop

l“_

= s pxumm: shan

n-m akty el Baracs

R ——————

3. Wmrnbes b Qisks 3014
- u-c.u:cmn,.w

umuw:cn-fln.

= TRV pEOUCDsTY DY P
= rprovn HSE ndeE oy 10%

Cairwenl Comition
‘Scraz by Deparireem

~~~~ srvemat

[
ey s g

Goal Staement e 201
= Bsccs soan i megh grinding e 1T o b e 2
= Bscuce sorag in el grisding Fom B.7% 5 lees than 7% 3

n  Pumis by e Typs 1
al mw o . " .
e B Thie Jhov SMon Shov Beav T-hoe BAav Ghow ihon fiev 10hav 1-Hos
™ — vl Daims o scbee Aeen oes st cedrrson
.....
- Fellow Lip Actions
7 I
. |8 g Risporal g (= Sislss
e = " Exadik coclen cheack P [y P— e [
™ ey -
22 2 Ewalah b dheck P iy 1 118 [
P : —ome T
1% E T 1 CArru s Andr g B L plT o £y Ml i Irvorea
E L 4 Darms bearng mws s DEV T g M Hom Pander
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A3 is simply a tool for
aiding the problem-
solving process,
showing your thinking,
communicating and
reporting progress



Other Common Type 2 Examples,

DMAIC

Pre-Define
Checklist

@ Define

@ Measure

Flow Graph
Chart | & Parcio
Chart /ﬁd
L TR sl L
e - " Taget [ : : ;:x
::;u:.mu__....-....._._.. A Aty r ATy
@ Analyze @ Improve
— i = -_::ﬁ- 1 :31 /
= !I' I..'.. 1 -
. = B B -—
® Control
Pareto Chart Graph Guidelines'SOP Conrol Charts
R
P!

© Art of Lean Inc.
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8D Method

The Eight Disciplines

of Problem Solving

FormaTeam D1
Create a problem-solving team of
people with knowledge of the area.

Develop and implement interim
containment actions (ICA) until a
permanent corrective action (PCA),
or solution, is ready.

Verify Permanent
Corrections (PCs)

Confirm that the selected correction
actually targets the root cause. Often
afailure mode and effects analysis
(FEMA) provides useful information.

Implement any changes to systems,
processes, or procedures necessary
to prevent recurrence the problems.
Update documentation, and review
other products and processes to
ensure that similar problems do not
present elsewhere.

DO Prepare for Problem Solving

and Create Emergency
Response Actions

Gather details on symptoms. Provide
emergency response actions asa
temporary mitigation to symptoms.

D2 Describe the Problem

Describe the problem in specific
details. Use 5W2H, who, what, where,
when, why, how, and how many. Also
use affinity diagrams, Ishikawa
diagrams, and 5 Whys questioning.

D4 Determine Root Causes and

Escape Points

Find the possible causes of the
problem. Use 5 Whys or Ishikawa
diagrams to fine-tune efforts.

Define a plan, communicate the plan
to the team and to stakeholders,
implement the plan, and then verify
that the mitigation efforts are effective.

Conduct a debrief and capture lessons
learned for future projects. Recognize
the work of the team and thank them.

31



Higher

Complexity of analysis

Lower

Type 2 Analysis Patterns

Convergent
Disciplined

Focused

Analytic / Quantitative
C&E Relationship
Standard attainment
Results emphasis

MVAT
Multiple
variables
OVAT at a time
One
) variable
Logic at atime
_ Statistical
Inductive methods aimed
Deductive at advanced
Abductive problems and
w study of multiple
Statistical variables at a
methods aimed timein an
at process experiment
control or
Qualitative measures of Engineers and
logic such as capability design/development
Five Whys or
cause-and-effect Supervisors and
diag rams engineers
Supervisors and
team members
Lower Time to resolve Higher

© Art of Lean Inc.
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r -
o K. Amasaka
Science SQC,
Control Principle




4 Types of Problems

)
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Next standard

K
Improvement through raising : 4
standards and solving problems i Open-

ended

A

Raise the Target
standard condition
Current
T '}
standard .., Maintain 2
current
standard Gap from
standard
) 1
Time Trouble-
shooting

A problem is any outcome other than the
desired performance at any given time.

© Art of Lean Inc.

Divergent / Lateral Thinking
Focus is less clear initially
Analysis / Synthesis
Creativity emphasis

Scope is usually larger
Improvement over existing standard

The A The Toyota Way 2001 4

Continuous Respect for
Improvement People

Challenge Kaizen Genchi Respect Teamwork
Genbutsu



Type 3 Target State Q)
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KPI's and Problem Solving & % ﬁ ;f

(Future) Target Kaizen Methods

Situation Creative Thinking
Created Type 3 -
Gap “Target State”
Isao Kato and Art éolle
Process
Standard Standard
Caused » B s
GAP Type 2 5-Gap [ =8 i IR UNDERSTANDING

from Standard”

Problem Solving
Critical Thinking

DURWARD K. SOBEK Il AND ART SMALLEY

© Art of Lean Inc.



Target State Concept (Future) O

Type 3

@’ How things

et should be

(Future)

Type 2
How things
are or were
(Past)

;

Performance

- 100% Quality - Safe

Pareto of gap

* 100% On time * Engaged
» 100% Productive * Challenged
+ 100% On cost Professional

» Background Productivity

* Problem definition

|
» Goal
« Analysis + Every day
» Countermeasure Challenge - Every person
« Check results « Every opportunity
! !

Problem solve top
3-5 continually

+ Follow up and standardize

! ! ! !
Last Last Last Last Yesterday Tomormrow Next Next Next Next
© Art of Lean Inc. year quarter maonth week week month quarter year



Value Stream Example Q)
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Current-State Value-Stream Map . Long lead-time

« Wait time

« Excess inventory

» Variable quality

» Low flexibility

» Poor responsiveness

» Customer complaints

« Some Type 2 “Gaps” & Type 3 “System’

Many problems / opportunities

/7 Wastes everywhere

Not generally a single root cause
Systemic issues

Creativity over Capital

© Art of Lean Inc.



Process Level Example (SMED)

Dedicated Press
Part A

Dedicated Press
Part B

Dedicated Press
Part C

v

3 Dedicated Machines
No Flexibility
Each 30% Utilization

© Art of Lean Inc.
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Setup Reduction History in Toyota

1945-1950
5 frs 4-5 hrs

* > 98% reduction
+ Methods and technology
improvements

Average changeover time

Y 1973
in

T T T T T T T
1945 1950 1955 1960 1965 1970 1975

o |

1 Machine / 3+ Tools |
Change Over Flexibility =~ Flexible Press
90% Utilization Parts A, B, & C



4 Types of Problems

)

ARTo LEAN

Improvement through raising

standards and solving problems

A

Current

Raise the
standard

standard -

Maintain
current
standard

|

Time

A problem is any outcome other than the
desired performance at any given time.

© Art of Lean Inc.

i

Next standard

Target
condition

2

Gap from
standard

1

Trouble-
shooting

Small, medium & large
Open ended

Divergent / Lateral Thinking
Focus is less clear initially
Analysis / Synthesis
Creativity emphasis
Breakthrough concept




Type 4 Open Ended / Innovation O
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Design Thinking Lean Start Up ~

@
Data
@
MEASURE

Set Based Design TRIZ /| TIPS

LEARN BUILD

Build
Measure
Learn

Loop

Product

World’s

World’s

Aggressively evaluate alternatives.

= . -

conceptual conceptual Trigger specific
8 Converge specifications and Abstraction problems solutions application
o solutions sets.
c N
"55 Deploy 2 &

H our our

AS operational iod
E value stream
= Targ etfrange :
2 specifications
=

© Art of Lean Inc.



Product Offering Example Q)

ARTo LEAN

Corolla
1970's

© Art of Lean Inc.




10 Types of Innovation
Product

ﬂ “
EXPERIENCE

Customer

Engagement

Profit Network Structure Process Product
Model Performance j§ System
CONFIGURATION OFFERING
$|PrOFITMODEL | | How you make money
How you support and S
amplify the value of your , @ SERVICE 4 —
offerings I NETWORK I """ :l How you connect with
’ -I = CHANNEL I i _others to create values
i%l STRUCTURE |-
How you deliver offerings How you organize and
to customers and users 4 BRAND align your talent and assets
/ | PROCESS IEIENER
/ (S.)CUSTOMER 1}l How you use signature or
' | ENGAGEMENT superior methods
How you represent your I i 10 types of to do your work
offerings and business / Innovation
,"" /8 How you develop
/ ‘,-' distinguishing features
Howwu suppan and aﬂdfuncﬂ’oﬂaﬁty
amplify the value of your ::I?I%URCMTANCE
OFFERING
Vo PRODUCT
'8—“‘ SYSTEM How you create
complementary products
and services

offerings




Known / Unknown Framework

Knowledge Known Problem Known Problem Unknown Problem Unknown Problem
Status Known Solution Unknown Solution Known Solution Unknown Solution

)

ARTo LEAN

PS Type Type 1 Type 2 Type 3 Type 4
PS Style Troubleshooting Gap From Standard Target State Open-Ended
Examples Andon calls in Toyota Scrap Die Change & SMED  New Products
Medical Emergency  Delivery OTD & Pull System New Processes
Productivity Training New Services
Cost Self Service Concept
Sample Frameworks  4C’s Toyota 8 Step (RCA)  V.S. Mapping Design Thinking
SOP’s DMAIC TWI-JI LPPD Framework
8D TRIZ
Skill & First Responder & RCA thinking & Problem surfacing Empathy
Speed Emphasis Golden Hour Speed back to Pattern recognition Exploration
standard
Proactive

Reactive

© Art of Lean Inc.



LEI Transformation Framework

SITUATIONAL APPROACH
- Value-Driven Purpose -

“WHAT PROBLEM ARE WE TRYING TO SOLVE?”

PROCESS
IMPROVEMENT

Continuous,
real, practical
changes to
improve the way
the work is done

Leadership behaviors

-
-

MANAGEMENT SYSTEM

CAPABILITY
DEVELOPMENT

Sustainable
improvement
capability
in all people
at all levels

which underlie the transformation and make up the culture

© Art of Lean Inc.
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Not just: What lean tool
can | use?

Nor: How many kaizen
events do | conduct?

Nor: Now much training do
| need to schedule?

What problem are you
trying to solve and how
will you go about it??



4 Types of Problems Q)

1 I 2+

Gap From
Standard

caused / reactive

created / proactive

© Art of Lean Inc.
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Why 4 Types?

Different focal points
Different time frame
Different approaches
Better thinking!

Better human engagement!

Better results!
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Advice O

Uri Levine
Co-Founder Waze

Z1L in love With

meproblem '
'
S - o¥
\i%—' Or your pet approa

© Art of Lean Inc.



15th Annual Northeast Lean Conference

Four types of problems E—'

\/

Art Smalley
President

()

ART of Lean
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