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Next Gene ra tion Proje c t De live ry

Glossary

Lean – Based on Toyota and Lean 
Construction Institute
Collaborative
 IPD = Integrated Project Delivery, 

includes a multi-party Integrated 
Form of Agreement

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

IPD Lean
 The Owner generally dictates the 

contracting mechanism
 Designers & Builders can choose to 

use Lean methods (without IPD)

Collabora tive
Des ign & Cons truction

(IPD or IPD Light)

Des /Cons tr
Techno log ie s ,

BIM, VD&C, VR,
Augmented Reality,

Prefab/Modular
Cons truction,

Robotics

Lean
Des ign &

Cons truction
*

Contrac ting  Mechanis m
to Encourage  Collabora tion

Methodology 
and too ls  to
 Value
 Was te

Next Gene ra tion Proje c t De live ry

C
ol

la
bo

ra
tiv

e

Us e  Lean Me thods

Des ign-Bid-Build

Integra ted  Pro jec t De live ry
Contractually-required Collaboration

with shared risk/reward pool

Any fo rm  of Ea rly 
Contrac to r Invo lvement

e.g. “IPD Light”, CMAR,
CMAR+Des ign Ass is t, Des ign-Build,

Integrated Des ign-Bid-Build, 
CM Agency, Poss ibly D-B-Bridging, Etc .

No ThoroughSome

De s ign & Cons truc tion Te ams
Ca n Choos e  Le an Me thods
Eve n on De s ign-Bid-Build
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Es s entia l Voc abula ry

Additional Vocabulary

BIM = Building Information 
Modeling

VDC = Virtual Design & 
Construction

OAC = Owner, Architect, 
Contractor

Designer = Architect + 
Engineers + Consultants

Builder = Contractor + Trade 
Partners (subs) + Suppliers

Collabora tive
Des ign & Cons truction

(IPD, IPD Light)

Des /Cons tr
Techno log ie s ,

BIM, VD&C, VR,
Augmented Reality,

Prefab/Modular
Cons truction,

Robotics

Lean
Des ign &

Cons truction
*

Es s entia l Voc abula ry

Very Brief 
Overview of 
Lean & 
LCI

Pre -1990

1930s American engineer and 
statistician W. Edwards  Deming: 
“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 
Machine that Changed the World” 
about Toyota.

W. Edwards  Deming

“Without data,

you’re another

person with

an opinion.”

Es s entia l Voc abula ry

Some Lean Vocabulary

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 Vis ible
Continuous  Improvement
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Lean Fundamenta ls

YouYou

You do something
that has  or adds  Va lue

(as  defined by your
Cus tome r)

Inputs  (Information,
Materia ls , e tc .)
from Supplie rs .
(You are their cus tomer)

Your
Supplie r(s )

Your
Supplie r(s )

Your
Supplie r(s )

Your
Supplie r(s )

Your
Cus tomer(s )

Your
Cus tomer(s )

Your
Cus tomer(s )

Your
Cus tomer(s )

Your
Cus tomer(s )

Your
Cus tomer(s )

The Cus tome r is
respons ible for s ta ting their

requirements , expectations ,
and other cons traints

(“Conditions  of Satis faction”)

Who is  Your Cus tomer?

Exte rna l Cus tome rs :
Owner, Authorities  Having 
Jurisdiction, HOAs , etc.

Inte rna l Cus tome rs :
Coworkers , Consultants ,

Partners

Because of its  Toyota heritage, many people 
use J apanese phrases  in Lean discuss ions :
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 Fundamenta ls
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2004 The  Toyota  Way

1. Long Term Philosophy
2. Create Continuous Flow
3. Use “Pull” Systems to Avoid 

Overproduction
4. Level out the Workload
5. Build a Culture of Stopping to Fix 

Problems, Get Quality Right Firs t Time
6. Standardize Tasks
7. Use Visual Controls
8. Use only Reliable, Tested Technology
9. Grow Leaders
10. Develop Exceptional People & Teams
11. Help Partners & Suppliers Improve
12. Go and See for Yourself
13. Make Decisions Slowly By Consensus
14. Reflection, Continuous Improvement

Le an s hould  not be  
d ifficult for Archite c ts  

and Enginee rs
Here ’s  why…
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Lean is  essentially 
applying the Scientific 
Method to Problem 
Solving & Improvement
1. Ask a Question or

Identify a Problem
2. Background Research
3. Form a Hypothesis
4. Experiment & Observe
5. Draw a Conclusion

Lean is  essentially 
applying the Scientific 
Method to Problem 
Solving & Improvement
1. Ask a Question or

Identify a Problem
2. Background Research
3. Form a Hypothesis
4. Experiment & Observe
5. Draw a Conclusion

Notic e  the  Sim ila ritie s  
to  the  5 Stage s  of 
Des ign Thinking

1. Empa thize  (Lis ten, obs e rve , 
unde rs tand  the  p rob lem)

2. De fine  the  Prob lem
3. Idea te
4. Pro to type  (Expe riment)
5. Tes t

Lean Fundamenta ls

Lean Definitely Applies  to Des ign

Des ign It
(Re-des ign)

Produce ItSell It

Research / 
Tes t It

1939 Dr. Walter Shewhart’s
“Shewhart Cycle”

(American Phys icis t,
Engineer, Statis tician)

1950 Deming Wheel
(American Engineer

& Statis tician)

1951 J apanese Trans late
Deming Wheel to PDCA:
“Plan, Do, Check, Act”

Today, often PDSA:
“Plan, Do, Study, Adjus t/Act”

Lean Fundamenta ls

PDCA/PDSA for Architects  & Engineers

Today, often PDSA:
“Plan, Do, Study, Adjus t”

1 Sta rt with a
P lanning or 
Des ign Idea
that you think will
achieve the goals .

2 Produce  It. (Do)
Calculations , Sketches , 3D 
Models , Mock-ups , etc. 
To encourage 
experimentation, use 
s imple materials .

3 Study/
Tes t It.
Does  it achieve the 
goals?  How did the 
users  feel?  

4 What Should  
We  Adjus t?
Plus /Delta

Expe riment. Do the s e  comple te  cyc le s  quickly!

Revis e /
Improve  the
Planning or 
Des ign Idea
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2009 Toyota  Ka ta  by Mike Rother

People have learned 
that mimicking Toyota’s 
Toolsets  & Skillsets  is 
not enough (5S, 5 Whys, 
A3s, Kaizen events, etc.)

Culture and Mindset 
are also essential. 
 Coaching people to 

be problem solvers
Es s entia l Voc abula ry

Founded in 1997, Lean 
Cons truction Ins titute 
(LCI) seeks to improve the 
Construction and Design 
industries through Lean 
approaches to project 
design and delivery. 

 Last Planner® System

Lean Cons truction Ins titute

Es s entia l Voc abula ry

 Membership
 Events
 Training
 Communities  of Practice
 Publications
 Research

Lean Cons truc tion Ins titute

Es s entia l Voc abula ry

Advocate Aurora Health
Amgen
Athena Health
Aus tin City Public Works
Corning, Inc.
Eli Lilly and Company
Genentech
General Motors
Georgia-Pacific
Google
HCA The Healthcare Company
Intel
Kaiser Permanente

LCI Owne r Me mbe rs  (Partial Lis t)

Lancas ter General (Penn Medicine)
Lockheed Martin
Merck
Methodis t Health Sys tem (Dallas )
Michigan State Univers ity
OU Medicine
P&G (Proctor & Gamble)
State of TN – Dept Gen’l Services
Sutter Health
UHS of Delaware
Univers ity of California – San Fran
U of Washington – Capital Projects
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Res e a rch Studie s  Dodge Data & Analytics  Report

 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

Dec 2016

Res e a rc h Studie s  Dodge Data & Analytics  Report

“Very high Lean 
intensity projects”
 Client was  a 

Strategic 
Partner

 Ahead of 
Schedule

 Under 
Budget

 Design 
Excellence

Dodge Data & Analytics  Study

Image by Lean Cons truction Ins titute Oct 2017 Res e a rch Studie s  Dodge Data & Analytics  Report Image by Lean Cons truction Ins titute Oct 2017
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Les s ons  Le a rned, Be s t P ra c tic e s  Leading Practitioners

 Expert in set up and s tructure of large, 
complex capital projects  us ing Lean and IPD

 Has negotiated over $650M in IPD contracts  

J ames  Pea s e , Lean IPD, Sutte r Hea lth

“I believe the mos t important components  are:
 A collaborative va lida tion p roce s s
 An aligned contrac t s truc ture
 Targe t Va lue  Des ign (TVD)
 The use of Las t Planne r® Sys tem (LPS)
 Intentional implementation of available 

te chno logy”
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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”
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Les s ons  Le a rned, Be s t P ra c tic e s  Leading Practitioners

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 trus t.
2. Trans pa rency is  a  challenge for traditional-thinking 

builders  within a truly collaborative team. 
3. Conditions  of Sa tis fac tion should be developed by 

core team leaders
4. IPD vs  Lean - IPD is  typically the contract vehicle 

(shared risk/reward, profit pool); Lean is  the focused 
attention to elimination of was te

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

Kent Hedges , UHS

Les s ons  Le a rned, Be s t P ra c tic e s  Leading Practitioners

 Senior Project Executive at Banner Health
 Founded Ripp le  Intent, a non-profit group 

focused on improving people’s  experiences .
 Annual “Improving  Cap ita l Pro jec ts ” 

Sympos ium + Quarterly “Boos ter Shot” 
Breakfas ts  in Denver, Portland, Phoenix

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

 Collabora tion can be taught and practiced. 
People flock to these events  to learn trus t, 
re liab ility, humility, vulne rab ility, e tc .

Kyle  Ma jchrows ki, Ripple  Intent, Banne r
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Les s ons  Le a rned, Be s t P ra c tic e s  Leading Practitioners

Wha t People  Mos t Need to  Hea r

 The  pro jec t c an be  ve ry s ucce s s ful and  eve ryone  can make  money.
 Too many bus iness  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
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Wha t Le an De s ign Looks  Like

Respect for People
Reques t their input. Respect their time. Collaborate.

Vision/Partnering Session(s), On-Boarding
Big Room – Owners, Designers, Builders together.
Pull Planning, Last Planner®

Reliable Promises
Target Value Design – Pre-design budget
Set Based Design
Experiment, Quick Iterations (PDSA)

Mock-ups, Cardboard City, BIM, Virtual Reality, Sticky Notes
FMEA –Failure Modes & Effects Analysis
Mistake Proofing (Poka Yoke)
Choosing by Advantages
A3s – Scientific Method
Pluses/Deltas

Common Terms & Themes in Lean Design & Construction Big Room - A place for Collaboration
 Multiple Disciplines, including Contractor, Trade Partners (subs).
 Flexible furniture, room for big screens, flipcharts, stickies, etc.
 Meeting 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)
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Wha t Le an De s ign Looks  Like

Pull Planning, Las t 
Planner® Sys tem
 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”

Wha t Le an De s ign Looks  Like

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 Des ign
 Don’t narrow options too quickly.
 Explore multiple options (until the “Last 

Responsible Moment”) to find those 
that add the most value for the lowest 
cost

Wha t Le an De s ign Looks  Like

Choos ing By 
Advantage s
 A method to 

evaluate options  
by weighing the 
advantages  
agains t the cos ts

Wha t Le an De s ign Looks  Like

 A3 originally referred to the 
paper size (approx. 11x17)

 The purpose is to summarize a 
thorough analysis succinctly

 An A3 represents both the 
scientific method and PDCA

 Information generally includes:
- Background
- Current Condition
- Goal / Target Condition
- Root Cause Analysis
- Countermeasures Studied
- Results
- Next Steps / Action Items

A3 – Record  o f Dec is ions
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Wha t Le an De s ign Looks  Like

Pluses /Deltas
 Valuable for 

Evaluating Design 
Alternatives 
(Options A, B, C)

 Conclude 
Meetings with +/
(Continuous 
Improvement)

Programming
 Team Partnering with Owner & Contractors
 Vis ion & Goal-Setting to document Owner’s 

“Conditions  of Satis faction”
 Thorough Programming including scope, schedule 

and budget (Not just a space list!)

Lean Des ign applied to Building De s ign

Wha t Le an De s ign Looks  Like

Explore Des ign 
Alternatives  
(Countermeasures )
 Plan/Do/Study/Adjust
 Iterate & Learn Quickly

o Words , Diagrams, Sketches
o “Gaming” blocks
o Mock-ups
o Simulation Modeling

Lean Des ign applied to Building De s ign

Wha t Le an De s ign Looks  Like

Explore Des ign 
Alternatives  
(Countermeasures )
 Plan/Do/Study/Adjust
 Iterate & Learn Quickly

o Words , Diagrams, Sketches
o “Gaming” blocks
o Mock-ups
o Simulation Modeling

 Visual Communication
o 3D BIM
o Virtual Reality

Lean Des ign applied to Building De s ign
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Key Take -aways s Report Image by Lean Cons truction Ins titute Oct 2017 Key Take -aways

Key Take-Aways for Project Succes s

Collaboration Works
- Be choosy in selecting 

the team
- Build a culture of trust. 

Train & practice regularly.
Lean Methods  Work
- Increase Value
- Reduce Waste
- Scientific Thinking
Technologies  May Help

Collabora tive
Des ign & Cons truction

(IPD or IPD Light)

Des /Cons tr
Technolog ie s ,

BIM, VD&C, VR,
Augmented Reality,

Prefab/Modular
Cons truction,

Robotics

Lean
Des ign &

Cons truction
*
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Key Take -aways

Qualities  of a
“Good Owner”
- Establishes a Culture 

of Trust & Respect
- Deeply Involved
- A Committed Partner
- Open & Transparent
- Leads the Change
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Kurt Neubek , FAIA, CSSBB
Principal / Healthcare Practice Leader
kneubek@pagethink.com

architecture engineering interiors  planning consulting


