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_ Glossary
Contracting Mechanism
to Encourage Collaboration Lean — Based on Toyotaand Lean
Construction Institute
Collaborative

= IPD = Integrated Project Delivery,
includes a multi-party Integrat
Form of Agreement

= “IPD Light” Any form of early
contractor involvement (CM, CMAR,
Design-Assist, etc.)

IPD #Lean
Methodology = The Owner generally dictates the
" and tools to contracting mechanism
7 A Value = Designers & Builders can choose to
¥ Waste use Lean methods (without IPD)

Collaborative

Next Generation Project Delivery

Integrated Project Delivery
Contractually-required Collaboration
with shared risk/reward pool

AN

N

Any form of Early
Contractor Involvement
e.g. “IPD Light”, CMAR,

CMAR+Design Assist, Design-Build,
Integrated Design-Bid-Build,

CM Agency, Possibly D-B-Bridging, Etc.

Design-Bid-Build

No Some Thoroughl
AN

Use Lean Methods °

Next Generation Project Delivery

For additional information, please contact
Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com

713-871-8484
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Collaborative
Design & Construction
(IPD, IPD Light)

.
o

Des/Cons'tr,: k|
TechnologiaZ b
BIM, VD&C, \ -

Augmented Re '/ '
Prefab/Modui
Construction, f
Robotics ;

Construction

Essential Vocabulary

Additional Vocabulary

BIM = Building Information
Modeling

VDC = Virtual Design &
Construction

OAC = Owner, Architect,
Contractor

| Designer — Architect +

Engineers + Consultants
Builder = Contractor + Trade
Partners (subs) + Suppliers

about Toyota.

1930s American engineer and
statistician W. Edwards Deming: - joure another
“Continuous Improvement” and
the “Deming Cycle” (PDCA)

1950s Deming teaches post-war Japan

1988 Toyota’s Taiichi Ohno authors
book about “Toyota Production
System” developed in ’60s-"80s

1990 The term “Lean” was coined by
Womack, Jones & Roos in “The

“Without data,

person with
an opinion.”

&

Machine that Changed the World” "

W. Edwards Deming

For additional information, please contact

Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com
713-871-8484
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Non-value Required
Value Added

Essential Vocabulary

Non-value Added (Waste)

July 11, 2019

Very Brief
Overview of
Lean &
LCI

Respect for People

- Ask for input from the people

who do the work

Generate Value
- For the customer
Reduce Waste

Go to Gemba
- Where the work is done

Data, Scientific Method
Make Work Visible
Continuous Improvement
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Who is Your Customer?

Inputs (Information, ) The Customeris
Meterials, etc.) You do something responsible for stating their

from Suppliers. that has or adds Value requirements, expectations,
(You are their customer)

(s defined by your and other constraints

Customer) (“Conditions of Satisfaction”)
Your
. External Customers:
Su o] o) li er(s) Owner, Authorities Having
Jurisdiction, HOAs, efc.

Internal Customers:
Your Coworkers, Consultants,
Supplier(s)

Lean Fundamentals

Because of its Toyota heritage, many people
use Japanese phrases in Lean discussions:

Gemba = The place where value is created

Kaizen = Change for the better; continuous
improvement; rapid improvement event

Kanban = “Signboard” to communicate the need for a
product or service; generally to trigger movement
of material

Poka-Yoke = Mistake Proofing

Lean Fundamentals

Long Term Philosophy
Create Continuous Flow
Use “Pull” Systems to Avoid
Overproduction
Level out the Workload
Buid a Culture of Stopping to Fix
Problems, Get Quality Right First Time
Standardize Tasks
Use Visual Controls
Use only Reliable, Tested Technology
Grow Leaders
. Develop Exceptional People & Teams
. Help Partners & Suppliers Improve
. Go and See for Yourself

The Right Process

—_ b b ~ -
BL0OND gp WN:

People

14 MAHIEEHEHT PRINCIPLES
Make Decisions Slowly By Consensus FROM THE WORLY'S GREATEST MANUFACTURER

Solving

- b

H o

Reflection, Continuous Improvement

2004 The Toyota Way

JEFFREY K. LIKER ———0

For additional information, please contact
Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com

713-871-8484

Lean should not be
difficult for Architects

and Engineers

Here’s why...
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Lean is essentially Lean is essentially Notice the Similarities
applying the Scientific applying the Scientific to the 5 Stages of
Method to Problem Method to Problem Design Thinking

Solving & Improvement Solving & Improvement

1. Ask a Question or 1. Ask a Question or 1. Empathize (Listen, observe,
Identify a Problem Identify a Problem understand the problem)

2. Background Research 2. Background Research 2. Define the Problem

3. Form a Hypothesis 3. Form a Hypothesis 3. Ideate

4. Experiment & Observe 4. Experiment & Observe 4. Prototype (Experiment)

5. Draw a Conclusion 5. Draw a Conclusion 5. Test

—

Lean Definitely Applies to Design PDCA/PDSA for Architects & Engineers
d Revise/
4 What Should I the
i We Adiust? mprove
Research/ Design It e Just: Planning or
Test It 4 1(Re-design) Plus/Delta 1
SRFICATg, : Design Idea
: 3 Study/
T t‘I,t 2 Produce It. (Do)
es' . Calculations, Sketches, 3D
Sell It 3 ™ 2Produce It Doelsj?tﬁChlea{zJE:;e Models, Mock-ups, etc.
goalsy How didthe To encourage
& 1950 Deming Wheel 1951.Japanese Translate users feel? Today, often PDSA: experimentation, use
(American Engineer Deming Wheel to PDCA: “py D Study. Ad "t” simple materials.
1939 Dr. Walter Shewhart’s & Statistician) “Plan, Do, Check, Act” an, Vo, stuay, Adjus
“Shewhart Cycde”
(American Physicist, Today, often PDSA: Experiment. Do these complete cycles quickly!
Engineer, Statistician) “Plan, Do, Study, Adjust/Act’
Lean Fundamenials Lean Fundamentals

For additional information, please contact

Kurt Neubek, FAIA, CSSBB

kneubek@pagethink.com
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Use these 5 guestions to unlock your employees®
problem-solving potential:

People have learned
that mimicking Toyota’s ~ q ws e

‘What obstacles do you think are
condition? x preventing you from reaching

Toolsets & Skillsets is X thetarge candilon andich

no‘t enough (58, 5 Whys, “ ¥ one are you addressing now!
A3s, Kaizen events, etc.)

T Whatistheactual . -~
conditian naw?
Culture and Mindset et
are also essential.

.
'

[}

X
A =N ¥ '
\ H (x X
| V== 3 Whatis your nextstepor <. - ="
y,

experiment and what do

= Coaching people to . . el
be pro blem So Ivers I Haw quickly can WE\I;I;ﬂ g "I
out what we have leamt [~
2000 Toyota Kata by Mike Rother - 5 e 2%

Presented to Houston Area Association for Healthcare Engineers

July 11, 2019

Lean Construction Institute

Founded in 1997, Lean
Construction Institute

(LCI) seeks to improve the
Construction and Design

industries through Lean
approaches to project
design and delivery.

» |ast Planner® System

Essential Vocabulary

Continuous RESPECT FOR

Improverment

PEOPLE

Generation
of Value

Lean Construction Institute

_ Lean
= Membership o\ Construction
= Events W™ Institute

= Traini ng Transforming the Built Environment
= Communities of Practice
= Publications

= Research

Essential Vocabulary

For additional information, please contact
Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com

713-871-8484

LCI Owner Members (Partial List)
Advocate Aurora Health
Amgen

Athena Health

Austin City Public Works
Corning, Inc.

Eli Lilly and Company
Genentech

General Motors
Georgia-Pacific

Google

HCA The Healthcare Company
Intel

Kaiser Permanente

Essential Vocabulary

Lancaster General (Penn Medicine)
Lockheed Martin

Merck

Methodist Health System (Dallas)
Michigan State University

OU Medicine

P&G (Proctor & Gamble)

State of TN — Dept Gen’l Services
Sutter Health

UHS of Delaware

University of California — San Fran
U of Washington — Capital Projects
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Dec 2016

= 81 Owner Responses

= 310 projects across U.S.

= Completed in last 5 years

= Construct’n cost > $10M

= Using various delivery
methods

= Owners’-perceived best
projects and typical
projects

Research Studies Dodge Data & Analytics Report

DODG=

DATA & ANALYTICS

Of the best projects Dodge found a statistically significant
correlation between very high Lean intensity projects and

“Very h|gh Lean Iikelihocd fqr better client cutcomes and design excellence.
Lean intensity refers to the extent a project used the Lean

. . ; ’
|nten§rty prOJects methods studied, particularly those that are recognized as most
= Client was a effective.

Strategic

Partner e
= Ahead of
Schedule E

Dodge Data & Analytics Study

% of Projects Achieving Dutcome

mim Ed

Budgst ]

= Under
Budget

= Design
Excellence

Research Studies Dodge Data & Analytics Report

ne

Image by Lean Construction hstiute oct 2017

=

B vow ean ietensity [l Very High Lean batensity

For additional information, please contact
Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com

713-871-8484

WHY DID PROJECTS EXCEL?

Dodge also inquired about application of Lean methods on
each project. The research found the following with the biggest
utilization gap between best and typical projects.

Visioning workshop

First run studies / physical mockups

B

Valug, cost & schedule informs design (TVD)* | T
Collaborative review of risks & apportunities® [T NI

Unified BIM coordination** [T T
Current state observation & mapping
Early & rapid prototyping with users | 22 A7%
. 1 B Low Lean intensity [l Very High Lean intensity
Co-location [ big room Em
_ L T T p—— Fp ———
Project validation by diverse group® T

Research Studies Dodge Data & Analytics Report

Image by Lean Construction hstitute Oct2017
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Sutter Health
= At least 8 hospitals
= $5B-%7Billion estimated
= 2008, 2013, 2030...

'.‘l L:I Sutter Health

For additional information, please contact
Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com

713-871-8484

Presented to Houston Area Association for Healthcare Engineers
July 11, 2019

James Pease, Lean IPD, Sutter Health

= Expert in set up and structure of large,
complex capital projects using Lean and IPD
= Has negotiated over $650M in IPD contracts

“I believe the most important components are:

v A collaborative validation process

v" An aligned contract structure

v Target Value Design (TVD)

v The use of Last Planner® System (LPS)

v Intentional implementation of available
technology”

Practices Leading Practitioners

BUT: Also This

2012: ClI's Performance Assessment Study of 957 projects. Average size $85MM

Owner (Nras=978
Iy AR f + N=310¢31.8%1 ot )
1My Y of oroiects ozt v = 10, L} wy. L
Only 30% of projects s oo I

meet/exceed their cost ‘v
and schedule goals

N=102110.5%)
oy it Gt = 1335
- At Situhin CatreTh = -4 5%

L:I Sutter Health
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Sutter’s Evolving Process

2000-2004 “Collaborate, Really Collaborate”
“Lean Intent” helped, but inconsistent schedule & budget

2005 “Change the Contract (a bit)”
Modified GMP Contract — Still inconsistent results

2006 “Change the Contract (a bit more)”
IPD Tri-Party Contract, No Shared Reward

2007 “Change the Contract (completely!)”
2007-2018 “Change Everything Else”

RESULTS: It Works!

For additional information, please contact
Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com

713-871-8484

Presented to Houston Area Association for Healthcare Engineers
July 11, 2019

The “Everything Else” List (partial)
+ Co-Location
* Target Value Design
+ Last Planner ® System
+ BIM for Risk Management
+ Design for Fabrication
+ Risk and Opportunity Tracking
+ Cost to Complete Forecasting
+ Takt Time / Location Based Scheduling
+ Dashboarding / Visual Management
+ Active Learning from Failures

H K5 Sutter Health

g T s31 Billion US
K5 Sutter Health
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* The Asterisk Slide

If the Owner is deeply involved

If the Owner is a committed partner
If the Owner is open & transparent
If the Owner leads the change

\‘:l L:'I Sutter Health

Kent Hedges, UHS

6-1/2 years Lean and IPD Experience.

UHS embraced Lean & IPD more than 10 years ago.

1. Success begins and ends with a culture of trust.

2. Transparency is a challenge for traditional-thinking
builders within a truly collaborative team.

3. Conditions of Satisfaction should be developed by
core team leaders

‘ 4.1PD vs Lean - IPD is typically the contract vehicle

(shared risk/reward, profit pool); Lean is the focused

attention to elimination of waste

5. Develop afew metrics which measure the health of
the project and team. E.g. $ budget vs. actual, Percent
Planned Completion, RFI goals, work schedule progress

Lessons Learned, Best Praciices Leading Practitioners

For additional information, please contact
Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com

713-871-8484

Presented to Houston Area Association for Healthcare Engineers
July 11, 2019

Integrated Project Delivery — An Action Guide for Leaders

INTEGRATED
PROJECT DELIVERY

An Action Gaide for Leaders

s FREE Download

LeanIPD.com/IPDGuide

L:'I Sutter Health

Kyle Majchrowski, Ripple Intent, Banner

= Senior Project Executive at Banner Health

= Founded Ripple Intent, a non-profit group
focused on improving people’s experiences.

= Annual “Improving Capital Projects”
Symposium + Quarterly “Booster Shot”
Breakfasts in Denver, Portland, Phoenix

= “We are continually seeking to find a better
way to work together.”

= Collaboration can be taught and practiced.
People flock to these events to learn trust,
reliability, humility, vulnerability, etc.

Lessons Learned, Best Practices Leading Practitioners

le intent
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What People Most Need to Hear

= The project can be very successful and everyone can make money.

= Too many business people—including Owners, Architects, and Contractors —
struggle with this notion. They believe you only succeed by “beating up” or
“squeezing” others. Someone has to lose for you to win.

= This hurts their ability to collaborate. Acknowledge it. Don’t ignore it.

--Kyle Majchrowski

Lessons Learned, Best Praciices Leading Practitioners

Common Terms & Themes in Lean Design & Construction

= Respect for People

Request their input. Respect their time. Collaborate.
= Vision/Partnering Session(s), On-Boarding
= Big Room - owners Designers, Buitiers together
= Pull Planning, Last Plannere

Reliable Promises
= Target Value Design - Pre-design budget
= Set Based Design
* Expetiment, Quick ftorations (PRSA
= FMEA - Faiure Modes & Efects Analysis
= Mistake Proofing Poka Yoke)
= Choosing by Advantages
= A3s — Scientific Method
= Pluses/Deltas

What Lean Design Looks Like

For additional information, please contact
Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com

713-871-8484

Presented to Houston Area Association for Healthcare Engineers

July 11, 2019

Contents

1/ Establish Vocabulary & Overview

2/ Research Studies

3/ Lessons Learned, BestPractices
- Leading Practitioners

4/ What Does Lean Design Look Like?
5/ Key Take-aways

6/ Questions & Answers

Big Room - A place for Collaboration
= Muliiple Disciplines, induding Contractor, Trade Partners (subs).
= Flexible fumiture, room for big screens, flipcharts, stickies, etc.
= Meeling cadence depends on phase and scale of the project.
It doesn’t have to be the entire team every day.
= Regular discussion about data-driven analyses.
= Focus on value and eliminating waste (any cost not adding value)

10/ 14
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Pull Planning, Last

Planner® System __

= Involve the people who will
do the work (or their
immediate supervisor) in
Pull Planning (scheduling)

= Start from the end (“pull”).
What do you need (from
your suppliers) to do this
step and how long is
reasonable (and profitable)?

= “Reliable promise” “Last
Responsible Moment”

What Lean Design Looks Like

i
i
i
i
i
i

Choosing By

Advantages

* A method to
evaluate options
by weighing the
advantages
against the costs

JIJ:...: -:. ‘:I n -
(L
i |

What Lean Design Looks Like

For additional information, please contact
Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com

713-871-8484
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Target Value Delivery

= Not Target Value Design

= Establish cost budget prior to design
based on research and benchmarks

= Continuous cost estimating to inform
every design decision

Set-Based Design :
= Don't harrow options too quickly. o ldesion o=
= Explore multiple options (until the “Last = rQj ect
Responsible Moment”) to find those
that add the most value for the lowest e e
cost :

[T —
g e =y

What Lean Design Looks Like

A3 - Record of Decisions

= A3 originally referred to the — =
paper size (approx. 11x17) [j e — w
= The purpose is to summarize a |~
thorough analysis succinctly
= An A3 represents both the —
scientific method and PDCA |

= |nformation generally includes:
- Background = ——
- Current Condition
- Goal/ Target Condition

- Root Cause Analysis

- Countermeasures Studied
- Results

- Next Steps/ Action ltems

What Lean Design Looks Like

11/14
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Pluses/Deltas

= Valuable for

Evaluating Design -
Alternatives
(Options A, B, C)
= Conclude
Meetings with +/A
(Continuous
Improvement)

What Lean Design Looks Like

Lean Design applied to Building Design

Explore Design
Altematives
(Countermeasures)

= Plan/Do/Study/Adjust

= [terate & Learn Quickly
o Words, Diagrams, Sketches
o “Gaming” blocks
o Mock-ups
o Simulation Modeling

What Lean Design Looks Like

For additional information, please contact
Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com

713-871-8484
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Programming

= Team Partnering with Owner & Contractors

= Vision & Goal-Setting to document Owner's
“Conditions of Satisfaction”

= Thorough Programming including scope, schedule
and budget (ot just a space list))

Lean Designapplied to Building Design

Explore Design
Alternatives
(Countermeasures)

= Plan/Do/Study/Adjust

= lterate & Learn Quickly
o Words, Diagrams, Sketches
o “Gaming” blocks
o Mock-ups
o Simulation Modeling

= Visual Communication
o 3D BIM
o Virtual Reality

What Lean Design Looks Like
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What Lean Design Looks Like

WHY DlD PRUJECTS EXCEL? - - Key Take-Aways for Project Success

Dodge also inquired about application of Lean methods on r R .
each project. The research found the following with the biggest Ccéllea(?ﬁggg;?]\’svecl,glézng

utilization gap between best and typical projects.
the team

Visioning workshop E'ﬁ_ﬁﬂ - BUild a CU |tU re Of trust-

First run studies / physical mockups E—fﬁ: Trai n & practice regu |ar|y_
Value, cost & schedule informs design (TVO)* [T T1%

Collaborative review of risks & opportunities® Eﬁ"m Lean MethOds Work

Unified BIM coordination®* .EM"_ - ::r{]géeasev\\//al L{te

Current state observation & mapping o s3] - A UC.e. aS. e )

Early & rapid prototyping with users i - SCIentIfIC Th I n kln g

Co-location [ big room Technologies May Help

Project validation by diverse group®

Key Take-aways Image by Lean Construcion hsitute Oct2017 Key Take-aways

For additional information, please contact

Kurt Neubek, FAIA, CSSBB

kneubek@pagethink.com

713-871-8484 13/14



Qualities of a
wers - “Good Owner”
= - Establishes a Culture

of Trust & Respect
- Deeply Involved
- A Committed Partner
- Open & Transparent
- Leads the Change

Key Take-aways

For additional information, please contact
Kurt Neubek, FAIA, CSSBB
kneubek@pagethink.com

713-871-8484
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Questions & Answers
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