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Short Introduction

Work Experience Related
Toyota Motor Corp Japan

Director Donnelly Corporation

McKinsey & Company
Art of Lean, Inc.

Home / Family Related
Wife & 3 Daughters

Cypress, California

Hobby Related
Photography

Woodworking
Reading
Judo / Jiujutsu / Kali
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Questions / Outline

= How does this link to the LEI Transformation Model

= Why not just one?

= What are the 4 Types?

= Why propose 4 Types?

= What type of situations does each one best address?
= McGough Construction Company



LEIl Transformation Model

SITUATIONAL APPROACH .
- Value-Driven Purpose - Not just what lean tool
WHAT PROBLEM ARE WE TRYING TO SOLVE? can I Use?

PROCESS , CAPABILITY Nor how many kaizen
IMPROVEMENT i\r DEVELOPMENT events do | conduct...
Continuous, Sustainable o
real, practical improvement Nor how much training
changes to capability do | d
improve the way = in all people O |l need...

the work is done | VIANAGEMENT SYSTEM | atall levels

Etc...

That drive this transformation



20th Century and Problem Solving

TWI Methods during WWII
U.S. DOD standard MIL-P-1629
Failure Modes Effects Analysis
TRIZ / TIPS

Walter A. Shewhart’s
control chart 4-‘

Vilfredo Paret 1920°s
Hiredo Fareto
introduces 80/20 1930’s >
concept in Italy
1910’s

Sarasohn & Protzman
CCS Course in Japan &

5 step problem solving
Deming SPC lectures &
Deming Wheel in Japan
JUSE PDCA Cycle

Juran Quality Management
& Handbook in Japan

T Lo

Lean problem solving methods
Six sigma methods

Design thinking routines

Mizen Boushi / GD3

1980’s «—

y..| U.S. DOD 8D Method
1 970 S Kepner Tregoe Rational

t Analysis Methods

1960’s
L JUSE 7 QC Tools

6 step problem solving &
shop floor QC circle activities
Bell Labs Fault Tree Analysis

t 1896

John

L’ Frederick W. Taylor’s scientific
management principles

Alex F. Osborn establishes brainstorming
routines for creative problem solving

Ronald A. Fischer Design of Experiments
Shewhart cycle of specify, produce & inspect

Dewey Reflective Thinking

General Inputs:
Scientific Method &
Critical Thinking Routines
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PROBLEM SOLVING THE TOYOTA WAY
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4 Types of Problems & Approaches

Why 4 Types??
1 4—#2 4—'34—)4 Only the scientific method!!!
Just Do It!!
gap from
standard Kaizen!!
caused created PDCAI! Katal!
reactive proactive

Six-Sigmal!



Why 4 Types?

Next standard

Improvement through raising

standards and solving problems Open
ended
2 A Creative
Raise the Target
Gap 'mm standard condition
standard
Current
standard ~...’. Wi i 2
’~... current
*-., standard | Gap from
i standard
5 Reactive
1
Time s Trouble-

shooting



External Consideration Factors
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4 Types of Problems & Approaches

Type 1 Problem Approach

Type 4 '

Cienied » Concept of fixing problems
now

» First responder mentality

» Protect the customer

» Engage the workforce RFP

> Makes for a better day

» Displaying courage,

creativity, and the spirit of
challenge

Time to resolve Higher
© Art of Lean, Inc,
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What Do These Have in Comm

rehoite

PART ONE

Yahoo breaks its own record with new announcement that

1 billion accounts were hacked in 2013
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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.

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° & wire
insolation came off

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



Type 1 — Troubleshooting at Toyota

BEENE / ljo Shochi

Stop button
for the line
supervisor

Abnormality Management System

Condition based trigger
Time Constraint
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?



Time & Quantity Trigger Based

Production Analysis Board

Line Team Leader

Fuel Line Cell Barb Smith
Quantity Required 690 Takl Tine
Timo l“nn,/ Actual Plan Actual K Probloms/Causos Sign-oll
6-7 |90 / a0 90 90 | S—— | Gl
76 |90 /86 |180 /178 | testerfaiure Gl
#9° |90 /90 |270 /268 o
910" 80 /&5 360 /353 tester failure GL
0o 20 90 | 450 /443 GL
11%9-12+¢4 20 / 90 | 540 / 533 GL
1240-1%0 630 612 bad parts (valves) GL

90 / 86

N

NNNN

NN

I hourly

cumulative

f

Plan Versus Actual
Time & quantity based triggers

Rapid Problem Solving
« Concern

 Cause

« Countermeasure

* Check



4C’s Thinking Pattern

©70:00

\/

Minimal (if any) documentation involved.
Mainly discussion, critical thinking, rapid action & follow up.
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Birth of the 5 Why’s

FIRST WHY SECOND WHY THIRD WHY

o

G WY rezs rachine slucped @ T WHY v (e an oveluad? 132 WHY wus il rol wbrics wd?
& Thste wus an weelood ered AT Lesonry wuas 1ol sullc el A The bicalion panpaus rol
It fumes Lheray Lutkualed, Eornping sullickenity.

RECCURENCE PREVENTION
COUNTERMEASURE:
# Audid lires rriessh sheaines
lainlet carl 1o provent

cutting chips frem
anrenng the system.

FOURTH WHY FIFTH WHY

-Go and See

-Get the Facts el | aeie o
-Grasp the Situation Details

anz rarrg. ana mahalsampe path,



4 Types of Problems

Complexity of problem Higher

Lower

Immediate
corrective actia |
onented with
limited root
causal analysis

oriented with
strong root
causal emphasis

Lower

Time to resolve
@ Art of Lean, Inc.

Higher

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 Standard

Monthly Weekly
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Perception of presenting problem

Clarify the problem

“Real” problem

|

Understand the way
work is done

'

Gemba

Why? == Direct cause
Why? —s  Cause
Why? =—e  Causa

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.

Emphasis on Step by Step

Why is this such a
big issue???

What really is the
true problem???

What really is the
true cause???



Complexity of analysis Higher

Lower

Type 2 Analysis Patters

Logic

Inductive
Deductive
Abductive

Qualitative logic
such as the 5
Why’s or Cause
and Effect
Diagrams

Supervisors &
Team Members

OVAT

One
Variable
AtA Time

Statistical
methods aimed

MVAT

Multiple
Variables
AtA Time

Statistical

methods aimed

at advanced
problems and

study of multiple

variables at a
time in an

at process experiment
control or
measures of Engineers &
capability Design / Development
Supervisors &
Engineers

Scimiww SQC,
New Quality Contrel Prinaple
J " I ) { "0

Lower

Time to resolve

Higher

Convergent
Disciplined

Focused

Analytic / Quantitative
C&E Relationship
Standard attainment

Results emphasis




Type 2 Example in A3 Format
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A3 is simply a tool
for aiding the
problem solving
process, showing
your thinking,
communicating
and reporting
progress



4 Types of Problems

Complexity of problem Higher

Lower

Rapid
occurrence
oriented with
strong root
causal emphasis

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

Creativity emphasis

Improvement over existing standa
Scope is usually larger

Lower

Time to resolve Higher
© Art of Lean, Inc.,



Type 3 Target State

WEAE
(Future) Ideal Kaizen Methods
Situation Creative Thinking

GAP Type 3 -
“Target State”
Acceptable (Current Normal
State) Situation Status

GAP Type 2 - “Gap BE 47 2
:> from Standard” F':ﬁ LE@F ';& g

Problem Solving
Critical Thinking

Isao Kato and Art Smalley




get State Concept (Future)

How things are

Type 2 vs. Type 3

How things should be
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Value Stream Example

Current-State Value-Stream Map

Long lead-time

Excess inventory

Poor quality

Low flexibility

Poor responsiveness

Customer complaints

Some Type 2 “Gaps” & Type 3 “System’

b

Many problems / opportunities

/7 Wastes everywhere

Not generally a single root cause
Systemic issues

Creativity over Capital



Process Level Example (SMED)

Set-Up Reduction History in Toyota

1645-1960
¥ 4-5hrs

Dedicated Press
Part A

« > 98% reduction
* Methods and technology
improvermesnls

Average changeover time

Dedicated Press
Part B

y 1872
Fmen

Dedicated Press Flexible Press

Part C Parts A, B, & C
3 Dedicated Machines 1 Machine / 3+ Tools
No Flexibility Change Over Flexibility

Each 30% Utilization 90% Utilization



4 Types of Problems

Higher

Complexity of problem

Small, medium, & large
Open ended

Divergent / Lateral Thinking
Focus is less clear initially

Analysis / Synthesis
Creativity emphasis
Breakthrough concept

Lower

Time to resolve
@ Art of Lean, Inc.,




CONFIGURATION

o

EXPERIENCE

Type 4 Open Ended / Innovation

Ten Types of Innovation

Profit Model
Network

Structure

Product Performance

Product System

Brand

Customer Engagement

HOW YOU...

make money

connect with others
to create value

align your talent and assets

use signature or superior
metheds to do your work

employ distinguishing
features and functionality

create complementary
products and services

support and enhance the
value of your offerings

deliver your offerings to
customers and users

represent your offerings
and business

foster distinctive interactions

Design Thinking

Set Based Design

Aggresaive y evaluate sliernatives.
Convergre specilicatinons and
sulutions sels,

iy NI

specifications

Deploy
’ operational
value stream

User/market neads



Product Offering Example




LEIl Transformation Model

SITUATIONAL APPROACH .
- Value-Driven Purpose - Not just what lean tool
WHAT PROBLEM ARE WE TRYING TO SOLVE? can I Use?

PROCESS , CAPABILITY Nor how many kaizen
IMPROVEMENT i\r DEVELOPMENT events do | conduct...
Continuous, Sustainable o
real, practical improvement Nor how much training
changes to capability do | d
improve the way = in all people O |l need...

the work is done | VIANAGEMENT SYSTEM | atall levels

Etc...

That drive this transformation



4 Types of Problems & Approaches

gap from
standard

caused
reactive

created
proactive

So what is McGough
Construction
company doing with
4 Types of Problems
and their Lean
Journey?



=~
Lean Summit 2018 Y
i

Applying the 4 Types of Problems
in Construction Management

Tim Reimann
Executive Vice President, Operations
McGough

© Copyright 2019 Lean Enterprise Institute. All rights reserved.
Lean Enterprise Institute, the leaper image, and stick figure are registered trademarks of Lean Enterprise Institute, Inc.



McGough Construction

McGough is one of the Midwest’s premier
construction firms with over 60 years of award-

winning customer experiences.

Our Services:

Planning
Development
Construction

Facility Management

Our Team:

95 Project Managers
116 Superintendents
115 Support Staff
700 Trades People

Our Financial Profile:

S770 Million (est. 2019 Revenue)
5 Year Growth Rate: 10% (annualized)

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



Company Highlights

Office Locations

» St. Paul, MN

* St. Cloud, MN
* Rochester, MN
* Duluth, MN

@ Office locations
@ Additional states where we've worked

‘ McGough headquarters

© Copyright 2019 Lean Enterprise Institute. All rights reserved.

L

Des Moines, IA
Cedar Rapids, IA
Fargo, ND
Dallas, TX

an extraordinary safety record

Current EMR = 0.48, among the very
lowest nationally

true lean leadership

Over 85% of field leadership + professional
staff have formal Lean training

strong employee loyalty

<5% voluntary employee turnover

industry-leading expertise

22 = average years of industry experience
of a McGough employee

genuine partnership mindset

NEVER been to court with an Owner or
Architect in 60 years of business

exceptional outcomes

98% of customers do, or intend to, work
with McGough again

33



Lean Transformation:
Our Reason for Action in 2015

All three priorities pointed
towards the need for an
enterprise-wide, long-term
effort that would help us
grow and accomplish our
company mission in the Deeper

McGough Way.

Engagement
of our People

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



Our definitions of Lean and Transformation

LEAN

Customer-centered operating philosophy focused on delivering differentiated value,
eliminating waste, and engaging all employees in our continuous improvement.

Customer-Centered » Organization Design

Delivering Differentiated Value » Innovation Capabilities

r------------------------------------'

: Eliminating Waste » Problem Solving Approaches :
‘------------------------------------‘
Engaging all Employees » People Development
Continuous Improvement » New Business System
TRANSFORMATION

Guided by our values and strengths, we will build the market-leading McGough of the
future around a high-performance work culture and scalable operating system.

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



Timeline of our Lean Transformation

DISCOVER EXPLORE COMMIT IMPLEMENT  EXTEND ENGAGE

Job Site Experiments Lean Benchmarking Hired Lean Ops Exec  Strategy Deployment 2 New Value Streams Lean Ambassadors
N B I S S -

Lean Book Clubs Visioning Sessions Hired HR Exec First 2 Value Streams I 4 Types of Problems !  LPS Standardization
-
LPS Pilot Hired Lean Consultant  Built Lean Roadmap Kaizen Events Tiered Management  Daily Improvement
“Lean Critical Mass” True North Metrics Built Lean Team Lean Certification Daily Improvement  Leader Standard Work

ﬂp>

ADVANCE

Design Project Production System
Full Deployment of Leader Standard Work
Design Innovation Framework

Develop Partners in Lean Methods

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



A question that we have wrestled with...
True or False:

An A3 can be used to solve any kind of problem?

Answer (based on our experience):

True, but ...

... it may not be the most effective way ... it depends on
the type of problem we are trying to solve.

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



How we are now thinking about Problem-Solving...

f"-:; McGouGH

THE FOUR TVYPES OF PROBLEMS

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



How we are now thinking about Problem-Solving...

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



Applying the 4 Types of Problems in Construction

Highest order problem solving with the goal of
resolving significant customer or industry
problems/needs with creative new solutiqns.

Larger problem defined by clear gap between
current state and desired future state -
exploratory thinking and creativity required.

s

~ TYPEII
Target
Condition

TYPE Il Recurring problem that defies basic troubleshooting.
Gaps From Addressing the problem requires deeper root cause
Standard analysis and stronger problem solving approach.

COMPLEXITY >>>

TYPE I Abnormal condition requiring immediate corrective action
Trouble- with very limited root cause analysis. Lowest form of
Shooting problem solving -- easiest and quickest to resolve.

TIMETO SOLVE >>>

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



McGough'’s Problem Solving Framework

COMPLEXITY >>>

20% of our effort is How
focused on
deploying these

Type 3 approaches.

TYPE IV
Transforming
Innovations

b~ Strategic Planning
P> Innovation Process

P Leadership Team
P Strategic Partners

TYPE Il
Target
Setting

How Who

:> Department Directors

Who

b Depa rtment Directors

TYPE I
> A3’sand RIE’s
Gaps From |

Standard

Who
TYPE | |

Trouble-
Shooting

TIME TO SOLVE >>>

© Copyright 2019 Lean Enterprise Institute. All rights reserved.

80% of our effort is
focused on deploying
these Type 1 and Type
2 problem-solving
approaches.

42



Type 1 Problem oIving on the Job Site

};_

4

Goal: Engage our project teams and subcontractors in site-wide problem solving.

Type 1 Problems to Solve: Simple job site wastes that “bug” our front-line teams.

Approach: Daily Improvement driven by trade foremen and weekly site-wide reviews.

Copyright 2019 Lean Enterprise Institute. All rights reserved.



Simple Focus on Waste Recognition and Elimination

Findd Example

Faulty or damaged
poduct thathas to
b rupwirey o°
Arapoeo

Office Example

Irorrecily coroleled
Appication £ for hat
oeeds te ke rncone

© Copyright 2019 Lean Enterprise Institute. All rights reserved.
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Type 1 Problem-Solving Examples

In the Field In the Office

[ . :
~ CONTRAACT BACKLOSG

e
{5 4 5ind

Deployable Job Site Gang Boxes: Reduces Contract Backlog Dashboard: Visual
the Wastes of Waiting and Motion. management showing workflow status.

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



Type 2 Problem-Solving in our Project Delivery Process

- e

______
-----

-

R

.....

... -
-

- v’
-
"

Goal: Improve the on-time and on-budget delivery of our construction projects.

Type 2 Problem to Solve: Unreliable interdependent work flows on our projects.

Approach: Implementation of new standards using the Last Planner System.

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



The 5 ﬁ

/o What is Last Planner System (LPS)?
Sta nda rdS LPS is a system for creating and maintaining reliable work flow.
Of the LaSt Master Schedule CIea{hr?(;te;;og:rs]sftrrcijrstiPOrscon
Planner

Pu" Plan Integrated workflows to

the next milestone

System

Forward-looking constraint
management

Constraint Board

Weekly WOI’k Plan Coordinated work efforts

and commitments

n
o
=
L
o
n
j—
Z
L
=
L
Py
L
L
2
™
L
L
l—.

Da||y Huddle Communication, problem solving

and reflection

Humble leadership is the heart of the system!

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



Type 3 Problem-Solving in our Pre-Construction Planning
N p— y v

= A B \
! , : |

Our project team created a plan to win and execute a new museum project. The team analyzed
and determined the best means of executing this project for each cost type: Labor, Material,
Equipment and Subcontracts - focused on maximizing speed, quality and customer value.

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



Type 3 Problem-Solving: Using the Process Preparatlon (2P) Event

* Project team completed a 5-day
Process Preparation (2P) event focused
on optimizing structural concrete
pours.

* Team challenged current “big pour”
operating practices and experimented
with right-sized, just-in-time “small
pours.”

* Results of experiments showed
significant improvements in work
sequencing, work flows, and leveled
efforts across crews.

* The 2P event helped us validate our
estimates, win the work, and execute a
more profitable project.

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



Type 3 Problem Solvmg in our Pre- Constructlon Plannmg

.
v
N ' ,

Another project team used the Process Preparation (2P) method to confirm work flow approaches
in a recent complex project. The team simulated the phases of construction and use of innovative
radiused concrete forms to validate cost estimates and the most efficient work sequences. The
effort paid off resulting in contract award and improved project execution with our partners.

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



Type 3 Problem-Solving: Using Value Stream Analysis

Concrete Operations Group * e
Planned RIE’s

Detailed Process Steps

Completed RIE’s

Major Concrete Operations --
Footings, Walls, Decks, SOG, etc.

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



Type 3 Problem-Solving: Using Value Stream Analysis
Current Process Phases Experiments and Corrective Actions

“Paint Points” and
Root Cause Analysis

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



Our Problem-Solving Focus in 2019
1. Keep the focus on company-wide Type 1 and Type 2 Problem-Solving.
2. Selectively apply Type 3 Problem-Solving in targeted areas:

* Value Stream Analysis

2P and 3P Events
3. Experiment with Type 4 Problem Solving:
* Design and prototype our company’s Innovation Management Process

4. Continue to learn and adjust our approach!

© Copyright 2019 Lean Enterprise Institute. All rights reserved.



L-'|'=J McGouGH

© Copyright 2019 Lean Enterprise Institute. All rights reserved.
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