
Delivering a Lean 
Design-Build Project

David Umstot, PE, CEM

Past President, DBIA WPR

18 July 2019



Dedicated to my friend and Design-Build advocate, 
Jacob Williams



Sink or Swim Together?

£
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Owner Values and Satisfaction

(2014)

2.5 to 3X Disconnect!
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Industry Efficiency

Most who never 

heard of Lean think 

the industry is 
Efficient

(2013)
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Productivity Differential 
between Construction Market 
Sector and Overall Economy by 
Country

Source: McKinsey (2017)

© 2019 Umstot Project & Facilities Solutions, LLC 



© 2019 Umstot Project & Facilities Solutions, LLC 
Source: McKinsey (2017)



© 2019 Umstot Project & Facilities Solutions, LLC Source: McKinsey (2017)



“Ours is the only trillion dollar 
industry in the history of the 
world in which the misguided 
owners demand processes that 
increase cost and reduce 
quality.”  - Barbara White Bryson
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The Business Case for Lean

3
X

2

XAs likely to 
finish on or 

ahead of 
schedule!!!

As likely to 
finish on or 

below original 
budget
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Lean Tenets

© 2019 Umstot Project & Facilities Solutions, LLC 



Eight Types of Waste

1 Overproduction

Waiting

Inventory 

Over Processing

Transportation 

Motion  

Defects

Underutilizing the creativity    
of project team members
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Typical Types of Design Waste

• Rework
• Lack of Coordination Between Disciplines
• Inefficient work flow
• Over design of systems (diversity and factors 

of safety)
• Poor design that generates waste during 

construction
• Designing over allowable budget
• RFIs
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Typical Types of Construction Waste

• Waiting on another trade
• Waiting on information
• Waiting on supplies
• Rework
• Requests for Information
• Change orders
• Inadequate Resources
• Inefficient work flow
• Workarounds
• Multiple handling of material
• Excess material
• Safety losses
• Improper sequencing of work
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Research Overview
Owner Satisfaction & Project Performance

Objectives:
1. Benchmark owner satisfaction 

& project performance 
2. What is the impact of Lean?

Survey: 81 Owners/ 162 projects

Institutions
46%

Industrial
15%

Government
15%

Developer
12%
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Total (n=81)

-21%

-61%

-17%

-49%

24%

6%

46%

10%

Completed Ahead of 
Schedule 

Typical ProjectBest Project

Completed Under 
Budget 

Completed Behind 
Schedule 

Completed Over 
Budget 

Performance from Approval of Capital Project 
(% of Best/ Typical Projects)

SCHEDULE BUDGET
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Variance of Final Schedule vs. Allocated Capital Schedule

6%

33%

37%

14%

6%
4%1%

22%

56%

14%

5%
3%

26% to
35% of

schedule

11% to
25% of

schedule

1% to 10%
of schedule

No
Variance

1% to 10%
of schedule

11% to
25% of

schedule

26% to
35% of

schedule

More Than
35% of

schedule
Typical Best Performing

Ahead of Schedule Behind Schedule

Schedule Performance
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Variance of Final Cost vs. Allocated Capital Budget

4% 3% 4%

41%

10%

20%

7% 6% 6%
3%

4%
6%

14%

20%

37%

7% 3% 3%
5%

More
than
20%

11% to
20%

7% to
10%

3% to
6%

Less
than 3%

No
Variance

Less
than 3%

3% to
6%

7% to
10%

11% to
20%

More
than
20%Typical Best Performing

Under Budget Over Budget

18

Budget Performance

47% of Best
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Typical Projects:
42% don’t engage key 

stakeholders until design 
development  or later

Best Projects:
76% engage key 

stakeholders before or 
during conceptualization

Timing of Key Stakeholder Engagement

3%

9%

22%

15%
17% 16%

9%9%

25%

42%

7%

11%

3% 4%

Pre-business
case

Business case
validation

(pre-design)

During
conceptualization

(0-15% design)

During schematic
design

(15-30%)

During design
development

(30-60%)

During construction
documents
(60-90%)

End of construction
documents or later

(100% CD)

Typical

Best Performing
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© Lean Construction Institute

Methods with Most Degree of Difference Between Usage

Total (n=81)Typical Projects Best Performing Projects

Learn as a Team

Part-time co-lo 
more common 

than full time

LPS more common 
in construction than 

in design

LEAN TOOLS USE IN BEST VS. TYPICAL PROJECTS
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• Mindset

• Intense focus on 
advancing work

• Refers to the 
behaviors & actions 
of team

• Its about the 
collaborative 
behavior of a team 
and the work they 
are producing

Big Room – What?
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• Foster behavior leading to high 
performing team

• Adds significant value 

• Drives down overall project costs

• Rapid advancement of work in 
short time frame

• Less rework and less waste

• Collaborative brain power together

Effective Big Room
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Target Value Design (TVD)

“A collaborative, team-managed design process that is 

used throughout all stages of design and construction to 

ensure that projects are delivered within the allowable 

budget, that projects meet the operational needs and 

values of the users and that projects promote innovation to 

increase value and eliminate waste”.
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Target Value Design

Cost as an input to design

Share information early and often

Rapid model based estimating

Carry multiple solutions sets forward as long as possible

Provide cost feedback to concepts rather than drawings

Graphical display posted for all to see

TARGET VALUE DESIGN VS. TRADITIONAL ESTIMATING APPROACH

Traditional

Cost as an output of design

Wait till I’m finished; don’t bother me mentality

Time consuming manual quantity take-off

Early commitment to design solutions

Design, then calculate cost of design 

Tabular cost estimates and reports for owners

© 2019 Umstot Project & Facilities Solutions, LLC 



Would you buy a car this way?
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Big Data and Predictive Analytics
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Last Planner® System 

Milestone Planning

Phase “Pull” Planning

Look Ahead Planning

Weekly Work Planning

Learning/Improving

Set milestones

Specify handoffs

Make work ready

Make promises

PPC/Variance

SHOULD

CAN

WILL

DID

5 Connected 
Conversations
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University of Washington Population Health
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Integrated Design-Build Contract Between 

Owner and Design-Builder Cost Plus Fee 
with a Final Target Cost 

© 2019 Umstot Project & Facilities Solutions, LLC 



© 2019 Umstot Project & Facilities Solutions, LLC 



© 2019 Umstot Project & Facilities Solutions, LLC 



© 2019 Umstot Project & Facilities Solutions, LLC 



Set-Based Approach to Design
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LAX TERMINAL CORES PROJECT TO PREPARE FOR 
THE PLANNED AUTOMATED PEOPLE MOVER
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Set-Based Approach to Design
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Alignment PartneringTM
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Data Gap Analysis
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The Big Room 
Collaboration Space
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Pull Planning to 30% Design Submittal
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Forward Pass by Design Manager
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Pull Planning and Scrum in Design
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Scrum Board Wall



Scrum Board
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Big Room Daily Scrum Stand Up
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Cluster Group Formation
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Target Value Design 
Cost Tracking by Cluster 
Group and Overall 
Elements of Project



UC San Diego –
Future College
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B.iv) WORKING TOGETHER OR PROMOTING INTEGRATION

Describe the Team’s past performance working together and/or 
describe the steps the Team has taken to promote integration and a 
collaborative working environment.  The University reserves the right 
to award more points to those teams who have worked together in a 
collaborative delivery model.  If the Team has not worked together, 
describe the efforts the Team has undertaken to create a collaborative 
teaming environment. 
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C.i) DESIGN BUILDERS PAST PERFORMANCE MANAGING THE DESIGN 
PROCESS COLLABORATING WITH OWNER (DESIGN EXCELLENCE)

Describe the Design-Builder’s past performance in managing the design 
process collaborating with owner’s representatives and stakeholders to 
achieve Design Excellence.
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D.ii) ESTIMATING & COST MONITORING PROCESS (MEANINGFUL 
REPORTING)

Discuss how the estimating and cost monitoring reporting process 
provided substantive and meaningful information to the owner, 
including but not limited to use of Target Value Design to allow an 
owner and design team to make informed decisions about the cost 
implications of design decisions throughout the design process.
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Skill-Building for High-
Performing Team Leadership

© 2019 Umstot Project & Facilities Solutions, LLC 



© 2019 Umstot Project & Facilities Solutions, LLC 

Last Planner® in Design



CSU System –
Adoption of Last 
Planner® System



Demonstrated abilities of the latest 
industry techniques such as Operating 
in a “Big Room” environment, Design-
Build and Progressive Design-Build, 
Lean Principles, Formal Partnering, 
Last Planner, Target Value Design, use 
of A3s and Choosing by Advantages 
principles.



Resources

https://www.leanconstruction.org/learning/education/lean-in-design-build/

Cross-mapping between Design-Build Done Right™ and Lean Practices

Local Lean Construction Institute Community of Practice Look Up
https://www.leanconstruction.org/local-communities/

Lean Construction Institute Publications
https://www.leanconstruction.org/learning/publications/

Lean Project Delivery | Building Championship Project Teams
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https://www.leanconstruction.org/learning/education/lean-in-design-build/
https://www.leanconstruction.org/local-communities/
https://www.leanconstruction.org/learning/publications/
https://www.amazon.com/Lean-Project-Delivery-Building-Championship/dp/197568401X/ref=sr_1_1?ie=UTF8&qid=1521299738&sr=8-1&keywords=lean+project+delivery+building+championship+project+teams&dpID=51iGzxuPfFL&preST=_SX218_BO1,204,203,200_QL40_&dpSrc=srch#customerReviews


Questions?
David Umstot, PE, CEM

david.umstot@umstotsolutions.com

www.umstotsolutions.com

619-201-8483 (O)
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