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Table Set Up

Please move to a table where you do not know anyone.  

Introduce yourself to others at your table.  
Choose a Facilitator to todays presentation 

Also, choose a timekeeper.    

5 Min 
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Icebreaker

Table discussion:   

Individually define COLLABORATION in less 
than 10 words.  

Introduce yourself to the others at your table 
and discuss collaboration 

10 Min 
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LCI Course: 
Introduction to Lean in the Design Phase
4 CEU 

Sign the sign-in sheet for credit
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Agenda
1:00 PM – 

1:45 PM –
2:15 PM – 
3:05 PM –

3:50 PM – 

 Introductions

Lean

Lean Operating System

People

Target Value Delivery

5

1:10 PM – Set Up

3:30 PM – Practices

4:15 PM – Other Tools

4:45 PM – Final Report Out

5:00 PM – Adjourn
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Who’s Here Today?

6

Other
3%

Contractors/Trades
38%

Designers
47%

Owners
13%



Set Up
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Lean Journey to Mastery

Mastery

7

Unaware

Awareness

Understanding

Competency

Continuous Learning 
Cycle(s) 

Mastery
How will you reach the next 
level on your journey?
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Nature of Design:  Current State

Conceptual

$$
$$

$$

$$
$$

$$
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$$

$$

Design Execute

Co
st

 $
$

Production

Preconstruction
Construction

DESIGN CONSTRUCTION

UNCERTINATY
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Risk is high.

Traditional Delivery Outcomes… 

72% of projects are delivered late.

73% of projects are over budget.

Rework and waste is high.

Teamwork is unreliable.

Customers are not satisfied.

Profit margins are shrinking.
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The Reality…

Construction Industry labor 
productivity has decreased 19% 
overall since 1964 while all other 
tracked industries have increased 
productivity an average of 153%.   
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The Reality…

Value added per FTE and as 
a whole is on a 60 year 
downward trend! 
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The Reality…
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Over 500 construction project 
owners and developers across North 
America reveal their biggest challenges,  
how they are responding to industry change, 
and the benefits gained by moving from  
manual processes to technology solutions.

Owners at the  
Leading Edge

How Construction Project Owners are Using Technology to  
Achieve On-Time, On-Budget Performance

Research Survey 
Conducted by

We will combat declining industry performance  
and poor project outcomes by creating  
a new commercial model for capital projects.

OUR GOA L  is to create a healthy and robust  
engineering and construction industry that works  
for all stakeholders. The status quo is unacceptable.

of mega-projects 
>$1 Billion
experience  
cost overruns
Source: B. Bechtel

of all projects
FAIL to meet  
one or more of  
their business 
objectives
Source: CII

of all projects
are not completed 
within 10% of 
budgeted cost  
or schedule
Source: CII

of project capital 
is WASTED ON 
TRANSACTIONS
Source: CII/NTNU

98% 95% 70% 41%

A healthy industry eliminates waste.  
Inefficient transactions are the largest source  
of waste on capital projects.

THE OS2 IA P will slash significant transactional costs 
and their negative effects on schedule, predictability, 
productivity, and quality, to enable greater capital efficiency 
as well as increased profitability for supply chain members. 

OUR CHALLENGE OUR OPPORTUNITY

2   |   O S 2 I A P P R O F I L E

Typical Sources of Transactional Waste

Foreign Exchange

Rework

Interoperability

Surety / Bonding Expense

Crime / Fraud / Counterfeiting

PO / RFP / Bidding

Duplicative Contingencies and 
Management Reserves

Duplicative Insurance  
Coverage

Cost of Claims

   1% 

   1% 

   1% 

   1% 

   2% 

   2% 

   2% 

   3% 

   3% 

  9%  Non-Value Added  
Field Operations

  9%  Trade Credit and Debt 
Finance Charges

  4%  Missed Depreciation 
Charges and Excess Tax

  3%  Logistics Optimization  
and Expediting

41%
OF TOTA L 

INS TA LLE D 
COS T

  3Source: CII Working Paper - Transactional Waste
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The Reality…

What’s the cost of our lack 
of increase in productivity?  

A lot!… 
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41McKinsey Global Institute Reinventing construction: A route to higher productivity

In the rest of this chapter, we discuss the ten root causes in three categories: three relate 
to the external environment, three to the industry’s dynamics, and the remaining four to 
operational factors within construction firms. There is a notable cadence to these root 
causes. Together, the three external forces are creating a dysfunctional industry that is 
highly fragmented and opaque. This, in turn, reinforces poor performance. The structural 
elements of this industry inhibit firms at an operational level, making it difficult for them to 
execute on elements that would make them more productive.

EXTERNAL FORCES: THE THREE ROOT CAUSES AT THE MACRO LEVEL ARE 
TYPICALLY THE MOST CHALLENGING TO ADDRESS 
Macro-level root causes are typically the most challenging to tackle. For instance, the 
increasing size and complexity of projects is a customer need that will not just go away. But 
other areas such as fragmented regulation and informality can be addressed. 

Exhibit 19

SOURCE: McKinsey Global Institute analysis 

Root cause

Rankings

Overall Contractor Owner Supplier

z Increasing project and site complexities 4 3 4 3

Extensive regulation, land fragmentation, 
and the cyclical nature of public investment 8 8 8 7

Informality and potential for corruption 
distort the market 10 10 10 8

Construction is opaque and highly 
fragmented 9 9 9 9

| Contractual structures and incentives are 
misaligned 2 1 5 1

Bespoke or suboptimal owner 
requirements 6 5 6 10

z Design processes and investment are 
inadequate 1 2 2 4

| Poor project management and execution 
basics 5 6 1 6

Insufficiently skilled labor at frontline and 
supervisory levels 3 4 3 5

| Industry underinvests in digitization, 
innovation, and capital 7 7 7 2

The relative importance for improving productivity of the ten root causes varies by industry player, 
but consistent themes emerge for all 

Productivity 
impact

Number of respondents = 210

External 
forces

Industry 
dynamics

Firm-level 
operational 

factors

1 (Highest) 10 (Lowest)

Aligned Misaligned

Root Causes

41McKinsey Global Institute Reinventing construction: A route to higher productivity

In the rest of this chapter, we discuss the ten root causes in three categories: three relate 
to the external environment, three to the industry’s dynamics, and the remaining four to 
operational factors within construction firms. There is a notable cadence to these root 
causes. Together, the three external forces are creating a dysfunctional industry that is 
highly fragmented and opaque. This, in turn, reinforces poor performance. The structural 
elements of this industry inhibit firms at an operational level, making it difficult for them to 
execute on elements that would make them more productive.

EXTERNAL FORCES: THE THREE ROOT CAUSES AT THE MACRO LEVEL ARE 
TYPICALLY THE MOST CHALLENGING TO ADDRESS 
Macro-level root causes are typically the most challenging to tackle. For instance, the 
increasing size and complexity of projects is a customer need that will not just go away. But 
other areas such as fragmented regulation and informality can be addressed. 

Exhibit 19

SOURCE: McKinsey Global Institute analysis 

Root cause

Rankings

Overall Contractor Owner Supplier

z Increasing project and site complexities 4 3 4 3

Extensive regulation, land fragmentation, 
and the cyclical nature of public investment 8 8 8 7

Informality and potential for corruption 
distort the market 10 10 10 8

Construction is opaque and highly 
fragmented 9 9 9 9

| Contractual structures and incentives are 
misaligned 2 1 5 1

Bespoke or suboptimal owner 
requirements 6 5 6 10

z Design processes and investment are 
inadequate 1 2 2 4

| Poor project management and execution 
basics 5 6 1 6

Insufficiently skilled labor at frontline and 
supervisory levels 3 4 3 5

| Industry underinvests in digitization, 
innovation, and capital 7 7 7 2

The relative importance for improving productivity of the ten root causes varies by industry player, 
but consistent themes emerge for all 

Productivity 
impact

Number of respondents = 210

External 
forces

Industry 
dynamics

Firm-level 
operational 

factors

1 (Highest) 10 (Lowest)

Aligned Misaligned• The 10 root causes for 
improving industry 
productivity.   

• Ranked by industry player 
from 10 to 1 

• “Design Processes and 
investment are inadequate” 
ranked number one!
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and specialized trade contractors offering higher-productivity solutions are held back by 
competition from contractors using less productive but cheaper informal labor and by 
regulation such as heterogeneous zoning and building codes. Many players in the industry 
benefit from today’s market failures, earning a substantial share of revenue and profits from 
change orders and claims, and reducing exposure to competition in an opaque market. 

THERE ARE SEVEN WAYS TO TACKLE THE TEN ROOT CAUSES THAT 
UNDERLIE CONSTRUCTION’S POOR PRODUCTIVITY
It doesn’t have to be this way. We have identified seven ways innovative companies and 
regions are addressing current market failures and improving productivity—as well as cost 
and schedule reliability—in the construction industry. With action and widespread adoption 
of all seven, the sector’s productivity could be 50 to 60 percent higher (Exhibit E5). 

Many of the aspects of these seven levers for higher productivity are not surprising, but the 
industry has not universally applied basic approaches and, even when it has, there is an 
opportunity to push for best practices: 

Exhibit E5

SOURCE: McKinsey Global Institute analysis 

50

48–60

5–7

14–15

Gap to total
economy
productivity

Capability
building

Technology

Procurement
and supply-chain
management

Design and
engineering

Cumulative
impact

8–10

6–10

7–8

Enabler

8–9

Regulation

On-site
execution

Collaboration
and contracting

Construction can catch up with total economy productivity by taking action in seven areas

1 The impact numbers have been scaled down from a best case project number to reflect current levels of adoption and applicability across projects, based on 
respondents to the MGI Construction Productivity Survey who responded “agree” or “strongly agree” to the questions around implementation of the solutions.

2 Range reflects expected difference in impact between emerging and developed markets.

Cascading effect
Regulation changes facilitate shifts in industry dynamics that enable firm-level levers and impact

External 
forces

Industry 
dynamics

Firm-level 
operational 

factors

Cost savings
%

Potential global productivity improvement from 
implementation of best practices1

Impact on productivity (%)2

6–7

7–10

3–5

4–5

4–6

3–5

27–38

REPEATS in report 

16

How Do We Improve Productivity?

• Where is the potential for 
improvement?   

• Collaboration, Design/
Engineering 

• Use of Technology

Total Gap to average 
economy productivity is -50% 

Cumulative impact is 48-60%
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2004 study by the Construction Industry Institute

The Opportunity…

Productive Time 

Waste 12%

Productive Waste

MANUFACTURING

Productive Time Waste 57%

DESIGN/ 
CONSTRUCTION
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Discussion Question: Box #2

What are your dissatisfactions with the way 
projects are currently delivered? 

Individually list at least 3 dissatisfactions on a post-it note.  Table 
facilitator to allow for 8 minutes for discussion and then create a list 

of the 3 that have consensus in Box #2 

CREATE ANSWERS 10 MINUTES: 
REPORT OUT 5 MINUTES



© LEAN CONSTRUCTION INSTITUTE

I N T R O D U C T I O N  T O  L E A N  I N  T H E  D E S I G N  P H A S E

19

Owner Dissatisfaction

-Williams Pollard

less than one in ten owners (9% to be 
exact) believe they are achieving a 
high level of excellence in total project 
performance. 

2018 CURT Owner Study 
Continuum Advisory Group

9%
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2018 CURT Owner Study 
Continuum Advisory Group

OWNERS

WHAT SETS HIGH EXCELLENCE 
A/E/C PARTNERS APART?

WHAT SETS HIGH EXCELLENCE 
OWNER CLIENTS APART?

• Integrity 
• honesty regarding team-member experience 
• Long term partnerships 
• Understanding the customer (end user) needs 

and striving to meet them. 
• Proactive problem solving 
• Transparency when something goes off the rails 
• Knowledge of owner systems/processes/facilities 

- not having to repeat the learning curve 
• Listening and reacting appropriately.   
• Other

A/E/C PARTNERS

• Strong culture and values. 
• Trust is instantly there 
• Transparency 
• Shared success mindset (“we/the team” not “us 

and them” 
• Rapid decision making capability 
• The right attitude - trusting that your A/E/C 

partners are the experts in what they do 
• Experience

Excellence 
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Dissatisfaction

2018 CURT Owner Study 
Continuum Advisory Group

IF YOU COULD CHANGE ONE THING ABOUT YOUR PROJECT PARTNERS, 
WHAT WOULD IT BE?

WHAT OWNERS WANT TO CHANGE 
ABOUT THEIR CONTRACTORS

WHAT AEC’S WANT TO CHANGE 
ABOUT THEIR OWNERS

1. 

2 

3. 

4. 

5. 

6.

Trust and Transparency 

Alignment 

Innovation 

Contracting Approach 

Relationships 

Other

22% 

17% 

17% 

17% 

17% 

10%

1. 

2 

3.

Contracting Approach 

Collaboration 

Other

46% 

38% 

16%
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Let’s try something new…..

-Williams Pollard
The Ah Ha Moment

We are now in a world where 
the risk of trying something 
new is actually much lower 
than the cost of sticking to 
what has worked in the past. 

Bill Taylor, Fast Company

SAME 
WAY LEAN
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Change

Customer defines Quality from actual 
experience with the product or service.

Scientifically approach process. 
Theory-Question-Improve

Create efficient processes back from 
the customer to the creation of the 
product or service.

Workers, given the opportunity, will 
change and improve the processes. Steve Jobs in 1993 as CEO of NeXT Computer



Lean
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Definition of Lean

What is Lean?
A management system and culture 
of respect designed as a way we 
work by adding value for our 
customers and eliminating waste. 

Every person associated with the 
delivery of the good or service is 
empowered to improve their 
processes.   
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Definition

A structured application of the Lean 
philosophy facilitated with specific 
tools and processes to enhance 
and align the flow of information 
and eliminate the waste inherent in 
the legacy project delivery system.  

What is Lean Project Delivery?
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Overcoming Industry Inertia

5%

55%
26%

14%
Inefficient/Highly Inefficient
Neutral
Efficient/Highly Efficient
Not Sure

Efficiency of Construction Processes in the Industry
(By Level of Lean Engagement)

19%

19% 62%

Lean PractitionersNon-Lean Practitioners
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Achieve reliable workflow 

Maximize value to the customer 

Minimize waste 

Optimize the whole, not the parts 

Develop a discipline of learning  
and continuous improvement. 

Goals of Lean Project Delivery

1

2

3

4

5
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Risk to be collaboratively managed.

Projects to be delivered on time.

Projects to be delivered within the budget.

Minimizing waste and rework.

Team-wide reliability.

Higher customer satisfaction.

Fair profits for providers.

Module  1 Title: OverviewLean Project Delivery Enables



© LEAN CONSTRUCTION INSTITUTE

L e a n  i n  t h e  D e s i g n  P h a s e

Correlation of lean intensity to outcomes   (% likelihood on best projects)

Do Lean Practices Help?  

0%

80%

  

Low Lean Intensity High Lean Intensity

% Likelihood to 
Complete 

Ahead of Schedule

% Likelihood to 
Complete 

Under Budget

2X

3X

Sample Size: 162 Projects

Co Location Big Room

Target Value Design

Prefab/Modularization

Continuous Estimating

Full-team On-boarding

BIM Design Authoring

A3 Thinking

Last Planner System

0 70

40%
27%

41%
41%

48%
49%

40%
44%

19%
5%

17%
17%

22%
17%

6%
6%

Source: LCI-Dodge Data and Analytics Benchmarking 11.17.16

30
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Discussion Question: Box #3

Individually list what 3 things would you change to create 
better project outcomes and a more sustainable Design 

and Construction industry?  

Table facilitator to allow for 10 minutes for discussion and then create 
a list of the 3 that have consensus in Box #3

CREATE ANSWERS 10 MINUTES: 
REPORT OUT 5 MINUTES



Lean as an Operating System
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ORGANIZATION

OPERATING 
SYSTEM

34

Lean Teams organize as a 
single entity across all project 
delivery disciplines.

Lean can be implemented 
regardless of commercial terms:  

The degree of implementation 
varies with the terms.

A Lean Operating System is an 
organized implementation of Lean 

Principles and Tools combined to allow 
a team to operate in unison to create 

flow.

Project Elements
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Lean Operating System

Components Include: 
▪ Principles 
▪ People 
▪ Practices 2

People

1
Principles

3
Practices
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Principles
▪ LCI Six Tenets 
▪ Creating uniform flow 
▪ Continuous Improvement

Lean Operating System

2
People

1
Principles

3
Practices
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Six Tenets of Lean

21

2

3 

4

5

6

Respect for people

Optimize the Whole

Generate Value

Eliminate Waste

Focus on Flow

Continuous Improvement
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Respect for People
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Optimize the Whole
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Generate Value
Generating Value  
 
If it is not something the client is 
willing to pay for, it is non-value 
added. Everything else is waste, 
and therefore should be eliminated, 
simplified or reduced. 

— “The Toyota Way” by J. Liker
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Eight Types of Waste

Waste is any 
activity that 

requires time or 
resources but 

does not create 
value for the 

customer.
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Focus on Flow
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Smaller Batch Sizes

Flow and Smaller Batch Sizes

Architectural  
Design

Engineering  
Design

Constructability 
and Estimating Lean, Collaborative Design

1 2 3 4 5 6 7 8 9

Architectural Design
Engineering Design
Constructability/Estimating

Typical Design 
Process 1 2 3 4 5 6 7 8 9

Architectural Design
Engineering Design
Constructability/Estimating

Lean, Collaborative 
Design 

You do your work before I do mine. 

Design Coordination or re-design to reduce costs. 

Waiting Less waiting
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Continuous Improvement (PDCA or PDSA)

Lean thinking demands a mindset of continuous improvement.

Plan (Predict) – identify the 
opportunity and plan a change 
based on a hypothesis

Do – test the change at a small 
scale

Check (Study) – review the 
outcome, analyze the results, 
identify what was learned

Act (Adjust) – take action 
based on the learning.
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Discussion Question: Box #4

Discuss the following question: 
• Why are project outcomes not predictable (cost/schedule)? 

TOTAL TIME 15 MINUTES:

Table facilitator to allow for 10 minutes for discussion and then create 
a list of the 3 that have consensus in Box #4
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-Williams Pollard

10 Minute Break



People
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People
• High Performing Team 
• Project as a Promise 
• Trust 
• Conditions of Satisfaction 
• Respect

Lean Operating System

2
People

1
Principles

3
Practices
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A high performing team is built on a strong 
foundation of trust and transparency among all 
members. 

There is a culture of respect that enables 
members to effectively delivery against CoS. 

High performing teams break down barriers 
through innovation and continuous 
improvement. 

They break down traditional silos to maximize 
skills and optimize performance. 

Characteristics of High Performing Teams

1

2

3

4
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Innovation
High performing teams allow for small and 
incremental FAILURES… to allow for 
learning, advancement and INNOVATION!  
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What is Innovation?
Anything that moves the team toward 
providing additional value to the owner.   

Parallel design and construction 
Shortening schedules 
Working differently 
Releasing work or information 
Designing less to do more 
… 
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• Test the team “health” often.  
• Allow for “tough” discussions.  
• Use structured conflict resolution 

and root cause analysis 
processes.  

• Integrate teams as much as 
possible.  
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Trust and how to get past “Meh”… to Best!
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▪ Trust is the foundation of a high 
performing team.  

▪ Decades of poor relations have led to 
structural distrust in our industry.  

▪ “Your risk…My reward” mindset 

… how do we build real trust on a team that 
may or may not have worked together 
before?
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Trust
How important is trust?  
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• Get to know one another! 

• Work together and get together 
away from work.  

• Deploy team building exercises 
on a regular basis.  

• None of the Lean Strategy or 
Tactics work without Team 
Building, Accountability and 
Trust. 
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Project is a Promise

A project is a very big 
promise delivered by 

people in an ever 
changing network of 

promises.
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Project as a Promise
• Public Commitments 
• Active Engagements 
• Voluntary Participation 
• Explicit Expectations 
• Mission Based.  

49
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Conditions of Satisfaction (CoS)
• Developed by the team and 

informed by the Value Definition 
Statements.  

• Defines the processes and 
criteria to support the owner’s 
Value Proposition.  

•  COS should be measurable and 
specific.   

• Should be used as the 
foundation of all project or 
teaming related decisions. 

49
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CoS Example

CONDITIONS OF
SATISFACTION

1

2

3

4

5

6

7

8

9

• Gather criteria from all stakeholders. 
• Assemble into clear statements of value. 
• Use as the basis for decisions and guiding the process.



© LEAN CONSTRUCTION INSTITUTE

I N T R O D U C T I O N  T O  L E A N  I N  T H E  D E S I G N  P H A S E

59

Respect 
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ENOUGH 
LET’S 
MOVE 
ON

Respect

60



© LEAN CONSTRUCTION INSTITUTE

I N T R O D U C T I O N  T O  L E A N  I N  T H E  D E S I G N  P H A S E

Facilitation and Leadership
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• Distribute Leadership 
• Avoid “Titles” and typical project 

hierarchies.   
• In IPD projects champions 

should change as the project 
moves from one phase to 
another.  

• Build “new” leaders….create the 
next project’s leadership. 
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Discussion Question: Box #5

Propose solutions or ways to mitigate one of the 3 top reasons 
listed in Box #4 

Pick one of the proposed reasons in Box #4 and propose 3 
actionable solutions to report out.  Place tags for the top 3 in Box #5 

Discuss for 8 minutes. 

TOTAL TIME 10 MINUTES:



Practices
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Practices
• Team Organization 

• Big Room Mindset 

• Collaborative Planning 

• Target Value Delivery

Lean Operating System

2
People

1
Principles

3
Practices
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Figure  2.1

CONSTRUCTIONPD

Opportunity for alignment/
collaboration between project 
partners. 
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Figure  2.2
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Builders at the table during 
formative design phases. 

Opportunity for true “Target 
Value Delivery” 

Opportunity for alignment/
collaboration between project 
partners. 
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Team Organization - Cluster Groups
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Management: 
• Not involved in day-to-day of team 
• Resolve conflicts 
• Make Decisions

Work Clusters: 
• Distinct portions of the work 
• Cluster led by a “Champion” 
• Cross discipline(Trades, Designers, Owner/

Stakeholders) 
• Meet 1-2 times a week 
• Work collaboratively (BIM & Lean Tools) 
• Report out weekly
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Big Room is……   

• A verb… not a noun 

• Mindset of intense focus on 
advancing work. 

• A place that enables cross-
functional team collaboration. 

• The collaborative behavior of 
a team and the work they are 
producing.
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Big RoomBig Room

Small Project 
1X Weekly 
 Big Room

Large Project  
100% Co-location 
Big Room

Medium Project  
2X Weekly 
Big Room
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Last Planner System® in Design
MILESTONE 	

Planning

PHASE PULL 	
Planning

DESIGN CYCLE	
Planning

WEEKLY WORK	
Planning

LEARNING/IMPROVING

Set Milestones

Specify Handoffs

Advance the Plan

Make Promises

PPC/Variance

5 Connected 
Conversations

LPS in Design – 
uses DESIGN 

CYCLE 
PLANNING

2 – 3 weeks

LPS in Design – 
uses DECISION 

POINTS for 
milestones
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Last Planner System®:

LPS in Design focuses on the transfer of information or 
“release of information”.

Typical project delivery (SD, DD, CD etc.) should not be 
used as a basis for LPS in Design. 

LPS in Design is a person to person (not driven by the 
Project Managers) exchange of information.   
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Milestone Planning Example

Milestones should represent decision points 
and large transfers of information…. not 
drawing sets!  

Milestone planning should be used to work 
out the logic in a design delivery.   
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Pull-Creating Flow

Requests for 
information are “pulled” 
from a milestone to the 
left.  Information is 
released in a flow to 
the right.
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Putting It Together

Weekly (or more frequent) 
planning sessions.

2 to 4 week “look ahead” 
planning is typical. 



Target Value Delivery
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Target Value Delivery

• TVD is a management practice to be used 
throughout the project to ensure that the project 
meets the operational needs and the allowable 
budget. 

• Promises innovation 
• Reduces waste 
• Increases value

• The term YET comes directly from Toyota  “YET” 
puts conflicting ideas into tension (creative tension) 
which drives innovation.
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Traditional vs. Target Value Delivery

Courtesy of HKS Architects

Courtesy of HKS Architects

The goal of TVD is to minimize 
the waste produced by the  
design-estimate-redesign 
cycle(s) of the traditional value 
engineering approach.

Cost is an output of design

Cost is an input of design

Design to an estimate rather 
than estimate a design.  
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Target Value Delivery
It is an application of Taiichi Ohno’s practice of 
self-imposing necessity as a means for continuous improvement (Ballard, 2009)

Creative Tension

=   Innovation!!
ES

TI
M
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E 

O
F 
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O

JE
C

T 
C

O
ST

TIME

TARGET VALUE 
ESTIMATES 
OVER TIME

TARGET VALUE

TRADITIONAL DESIGN - 
THEN ESTIMATE CYCLE

SD

DD

CD

CONSTRUCTION

$

$

$
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▪ Model of the cost components & systems of a project. 
▪ Derived from a market analysis. 
▪ Create benchmarks based on quality levels. 
▪ Cost Model must be in a format that is “consumable” by designers.  

▪ Structured to allow the costs to be continually updated.  

▪ Provides the team with a constantly up to date cost model.  

▪ Should allow for projecting ‘what-if’ scenarios based on value 
decisions that have yet to be made. 

TVD & Cost Modeling 
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Business case is tied to Project Controls
“ESSENTIAL RELATIONSHIP” TVD PROJECT CONTROLS

Courtesy of Stantec Architecture
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Discussion Question: Box #6

List 3 ways or processes to implement ONE of the 3 solutions 
listed in box #5 

As a group choose one of the 3 items in Box #5.    Each person at 
the table suggest 1 or 2 possible ways to implement the chosen 

solution from Box #5.   Then, as a group gain consensus on the top 2 
or 3 and post in Box #6 

TOTAL TIME 15 MINUTES:



Other Tools



© LEAN CONSTRUCTION INSTITUTE

I N T R O D U C T I O N  T O  L E A N  I N  T H E  D E S I G N  P H A S E

83

Set Based Design

-Williams Pollard

• Single, or 2 options created initially by a very narrow group (Arch/Owner/Users) 

• Design pushed forward without input from other design/construction partners. 

• Design fails (budget, program or constructibility) and often results in VE the 
single option.  
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Set Based Design

-Williams Pollard

• Set based design is 
focused on the 
Value Proposition 

• Typically used with a 
TVD approach. 
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Set Based Design

-Williams Pollard

• Establish decision criteria before starting 
the design sets.   

• Criteria should support the CoS for the 
project.  

• Criteria can connect to the use of CBA for 
decisions.  
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Set Based Design

-Williams Pollard

COMPONENT

COMPONENT

COMPONENT

COMPONENT

COMPONENT

FLOW

VALUE MANAGEMENT - GOOD 

• An integrated team with many members 
across multiple disciplines will work 
design sets in parallel time lines 

• Design, constructibility, life cycle, cost, 
schedule impact etc. all explored 
simultaneously for each component/
option 

• Multiple components explored in parallel.  

• All components could be part of a larger 
assembly - skin system, structural 
system, site arrangement…  

• Components are defined by the team.  



© LEAN CONSTRUCTION INSTITUTE

I N T R O D U C T I O N  T O  L E A N  I N  T H E  D E S I G N  P H A S E

87

Set Based Design

-Williams Pollard

COMPONENT

COMPONENT

COMPONENT

COMPONENT

COMPONENT

FLOW

VALUE MANAGEMENT - GOOD 

FLOW

VALUE MANAGEMENT - GOOD 

• Each component design has multiple 
options.  

• Each option is carried forward until it 
fails. The good parts are incorporated 
in the other options.  

• Options are tested against the CoS, 
cost and other value statements.   

• CBA can be useful in larger and more 
complex component evaluations.  

• Each individual component option is 
incorporated into the final design. 
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Prototyping is creating a demo of what is being designed or built. It is essential for 
clarifying required information. A prototype is generally a mock-up of what you intend to 
build. 

Prototyping

Images Courtesy of Stantec Architecture
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P3 Prototyping

Image courtesy of McGough Construction – St. 
Paul, MN
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Module  5 Title: Key Lean Approaches

Identifies the desired outcome

Describes what is currently known

Provides the context 

Title: Describes the problem 

Background:

Current State

Future/Target State:

Analyze the situation for root cause creating the gap between 
current condition and target condition

Analysis:

Collaborators:  List

Propose countermeasure(s)

Indicates the actions/outcomes, time table and responsibilities

Proposal/Recommendation

Implementation Plan:

Creates a follow-up / review process

Follow-up

A3 Thinking Structure
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List one take-away from today’s discussion that 
you can implement on your current project. 

Discussion Question: Box #7

Each person make a tag for the one thing they can implement in Box 
#7.  Table facilitator to allow for 5 minutes for each table to finish.  

Each person will put their tag in Box #7 and we will discuss as a 
group

TOTAL TIME 10 MINUTES:
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Integrated Lean Project Approach

Lean Integrated Design
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Learn More

Unaware

Awareness

Understanding

Mastery

Competency

94

How will you reach the next level 
on your journey?

Introduction to Lean Project Delivery:  Classroom, eLearning & Webinar 
Introduction to Last Planner® System: Classroom & eLearning 
Lean in the Design Phase:  Classroom & eLearning 
Introduction to Lean in Design-Build: Classroom 
The Business Case for Learn: Classroom

Target Value Delivery: Classroom & eLearning (release 2019) 
Lean in the Design Phase:  Classroom & eLearning 
Mindset of an Effective Big Room: Classroom & eLearning (release May 2019) 
Last Planner® System in Design: Classroom & eLearning (release 2019) 
Conducting Gemba Walks: Classroom

94
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Plus/Delta

13

What went well? What could be better? 
Ideas for how?
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