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4 LU Credit(s) earned on 
completion of this course will be 
reported to AIA CES for AIA 
members. Certificates of 
Completion for both AIA members 
and non-AIA members are 
available upon request.

This course is registered with AIA 
CES for continuing professional 
education. As such, it does not 

include content that may be 
deemed or construed to be an 
approval or endorsement by the 
AIA of any material of 
construction or any method or 
manner of handling, using, 
distributing, or dealing in any 
material or product.
_______________________________________
Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this 
presentation.
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Learning Objectives

4

Participants will understand 
fundamental concepts of 
Lean design and 
construction including 
identification of waste, 
definition of value and 
importance of reliable and 
predictable flow on project 
outcomes.

01.
Participants will recognize 
and understand how Lean 
is not only for IPD projects, 
but is particularly well-
suited to use in Design-
Build which accounts for 
40% of non-residential 
projects.

02.
Participants will 
understand the 
fundamentals behind 
Design-Build done right 
as recommended by 
DBIA.

03.
Participants will 
understand how Lean 
reinforces Design-Build 
done right through an 
understanding of which 
Lean practices and tools 
align well with the 
objectives of Design-
Build done right.

04.
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Morning Session Agenda

8:00 AM –

8:15 AM –

10:00 AM –

10:15 AM –

11:45 AM –

12:00 PM –

Agenda, Introductions, Expectations

DBDR and Lean – Foundational Concepts

Break 15 minutes

DB Best Practices/Lean Approaches

How to Start, Q&A, Plus/Delta

Adjourn

Presenter
Presentation Notes
(D)
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Operating Agreements (Ground Rules)

Sit with some new people

Participate, stay engaged

Questions Encouraged

Parking Lot (ok to defer)

Cell Phones off

Be Comfortable

Keep it moving

6

1.

2.

3.

4.

5.

6.

7.

Presenter
Presentation Notes
(D)
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Introductions
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• What brings you here today?
• What is your experience with Lean and/or Design Build?
• What do you want to learn? What are your expectations?

20 min discussion
Tables, then report out “expectations”

Presenter
Presentation Notes
(D)
 Participants self-introduce at table, capture expectations, spokesperson give top expectation – record on flipchart.
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Foundations of Lean

Presenter
Presentation Notes
(V)
1920s: A craft industry develops first integrated production – Empire State Bldg. Key point is that the Empire State Building and many other NYC sky scrapers were built using many “Lean” concepts, long before ”Lean” was a thing. They designed sky scrapers to be build using standard designs, materials and processes that were repeated floor after floor. Crew sized was set to optimize steady, reliable work on a repeated schedule. The entire supply chain from materials procurement, prefabrication to site delivery was all designed and controlled to facilitate steady JIT delivery of exactly what was needed in exactly the sequence and quantity needed.  …Then what happened?  There were people who figured this stuff out, but we got away from these practices and now are struggling to get back to them. We allowed ourselves to become a fragmented industry, whereas the projects in the ‘20s were built by integrated teams who designed and managed everything from beginning to end.
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Foundations of Lean

Presenter
Presentation Notes
(V)
1940: Rise of Scientific Management – work breakdown structures, based on F. Taylor
1950’s: Development of Total Quality Management (Deming), largely ignored by construction industry. 
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Foundations of Lean

1970

Toyota did not use the term Lean, instead -- “it is just what we 
do”.

Collaboration

Presenter
Presentation Notes
(V)
By 1970s PMI and Project Management professional specialization, PERT and Critical Path methods, Focus = Control by Contracts and reporting
1980s: TQM revolution in other industries, Toyota Production System hits hard
1990’s: Construction starts to address need for teamwork through “Partnering”, and early attempts at “Simultaneous Engineering” (Fast Track) drive Design-Build. Focus on new contracts and collaboration.
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Foundations of Lean

1970

(V)

Presenter
Presentation Notes
(V)
1990’s +: Development of Lean – adds focus on “means and methods”, teamwork, DBDR and Progressive DB parallel many Lean Principles
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What we see depends on our perspective. 
We act based on what we see

Presenter
Presentation Notes
(Vic)
At Ford in 1983, the Design Center and the Body Engineering organizations saw each other as threats, not partners because of different perspectives on what constituted a “quality” design
Ask the participants for examples of how different parties in a construction project may see things differently.  Which one on the right is the Architect and which is the Construction Manager? Why? Make a point that we project our perspective based on past experience. The second cartoon originally had nothing to do with “architects” or “construction managers”.
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PERPETUAL PARADOX

DYNAMIC BALANCE

Manage
Knowing Culture
Push
Content Focus
Reduce Variation
Reduce Risk
Control Cost
Build Your Brand
Deliver Value
Git ‘er Done

Lead
Learning Culture
Pull
Process Focus
Induce Change
Innovate
Invest Wisely
Be Transparent
Reduce Waste
Plan to Plan

Presenter
Presentation Notes
(Vic)
Everything in life and in organizations is about managing tensions between polar ideals and forces. Do we focus outward at our customers or inward at our internal development and organizational health? The answer is not an either/or proposition, but a both/and.  However, like respiration, one cannot inhale and exhale at the same time, therefore the process of balanced growth and development for organizations is one of cycles, processes and continual adjustment.
Managing a project is all about knowing and creating certainty.  Managing change is all about embracing uncertainty and learning
Sometimes saving money requires investing.
Sometimes the best way to increase your power is to empower others
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Assertions

14

• Lean Concepts and Practices are entirely applicable to DBDR
• Most DBDR practices already utilize many Lean Principles
• Lean does not require Integrated Project Delivery (IPD) contracts, but more and 

more IPD best practices are being used to improve DBDR contracts
• The more you know about and implement Lean Principles and Lean Practices, 

the more successful your DBDR projects will be.
• It is important to understand Lean Principles and Practices well enough to 

identify which current or future recommended practices are or are not Lean.

Presenter
Presentation Notes
(R)
Key pt of slide is that if you don’t understand Lean concepts and principles, you may be missing opportunities or get misled without knowing it.
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Lean Journey to Mastery

15

Unaware

Awareness

Understanding

Mastery

Competency

Continuous Learning 
Cycle(s) 

How will you reach the next 
level on your journey?

Presenter
Presentation Notes
(R)
Lean is a journey involving continuous improvement and learning
This course takes a participant from a place of relative unawareness to awareness on the Journey to Mastery.  Note that as one moves from understanding to competency, the journey takes on a continuous learning loop.  And at Mastery we realize how much more there is to learn and begin to push the boundaries of the unknown. Also, not everyone needs to achieve “mastery”,  We need Doers – people with deep competence and understanding, and only a few innovators to occasionally make breakthroughs.
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A First Principle

16

If you don’t agree on the problem, 

you probably won’t agree on the solution.

Presenter
Presentation Notes
(V)
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Discussion Question

What’s working in Design-Build? 
What’s not working in Design-Build?

17

Small Group Discussion
7 minutes

Report out: 7 minutes

Presenter
Presentation Notes
V
Each table identify and report out your top + and top -  
If another table already gave one of your top choices, give us your next most important item
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Discussion Question

What do the  problems with DB have in common?

18

Root Cause Analysis
Process vs. Content

Presenter
Presentation Notes
(Vic?)
Review the “What’s Not Working” List, just written on the flip chart. Ask whether what is not working is based on the “content” of the project being built (i.e. type of structure) or the Process (means and methods) being employed – i.e., teamwork, planning, organization, controls, etc. – that are discretionary (the result of choices we make.)
If process is determined by choice, what is the basis of the choice – i.e., the root cause of the problems that come from discretionary choices lie in the underlying mental models that we have that shape our perceptions..
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Discussion Question

Root Cause Analysis (“5 Why’s)
Ultimately derive back to the basis of some choice we made:

Our underlying mental models

19

(Sometimes  it takes 6 Why’s)

Presenter
Presentation Notes
(Vic)
Explain the “5 Why’s". Explain that there is no magic to “5”, the idea is to distinguish between symptoms, contributing factors, and genuine root causes.
”Root Causes” pretty much always can be traced back to how we think – or underlying mental models.
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Risk is high.

Traditional Delivery Outcomes… 

70% 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.

20

Presenter
Presentation Notes
(R)
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Construction productivity is declining. 

Construction costs are skyrocketing.

Injuries are too high.

Traditional planning systems are unable to 
produce predictable workflows.

Workflow reliability directly affects speed and 
cost of projects. 

21

Current State Conditions

Presenter
Presentation Notes
(R)
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Completed Ahead of Schedule Completed Under Budget

Low Lean Intensity High Lean Intensity

3X

2X

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

Correlation of Lean

Presenter
Presentation Notes
(R)
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23

Lean processes bring about improvements not only 
in cost and delivery but also in quality and safety. 

— WORLD ECONOMIC FORUM’S SHAPING THE FUTURE OF CONSTRUCTION: 
A BREAKTHROUGH IN MINDSET AND TECHNOLOGY (PG. 31). 

Source: LCI Transforming Design and Construction 2016

Presenter
Presentation Notes
(R)
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How do Design-Build (DBDR) and Lean Relate?

© LEAN CONSTRUCTION INSTITUTE

Presenter
Presentation Notes
(D)
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Design-Build is…

An integrated approach to project delivery 

where design and construction services are provided 

in one contract,

with a single point of responsibility to the owner.

Presenter
Presentation Notes
(D)
Focus is on the structure of the work relationship in order to improve organization effectiveness, communication, accountability, transparency, etc.
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Lean:
Culture of respect and continuous 
improvement, and an operations strategy
aimed at creating more value for the 
customer while identifying and eliminating 
waste

26

Lean Project Delivery System:
A systematically organized 
implementation of Lean Principles and 
Tools combined to allow a team to 
operate in unison to create effective 
production through flow.

Presenter
Presentation Notes
(D)
Systematically organized
Add the idea that “Lean is an Operations Strategy?” Maybe say “continuous operational improvement
Create “production excellence” – “flow” is too narrow, just one of the 5 Lean Principles – i.e. flow without pull is not enough to be really Lean.
Note – respect for people is really expressed largely through teamwork.
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DBDR | LEAN

DBDR LEAN
Collaborative Collaborative
Contract Strategies | Execution Production Management

Optimize Strategies | Avoid 
Problems

ORGANIZATION OPERATIONS

Presenter
Presentation Notes
(D)

Both Lean and DBDR utilize collaborative team work and effective contracting
DBDR started as a more effective organization strategy and has continued to develop best practices, for contracting and project execution
Lean started as a production management, and operations improvement system at the work face and evolved back upstream to contracting and project organization structure
Lean Production Management practices are based on Operations Science and research.
The more Lean Production Management practices you implement more you will realize the benefits of your DBDR efforts and avoid problems.

(D)
You need organization and you need operations to have a successful project. DB started by creating the organization and contractual structure to support collaboration. Lean Construction started at the field operations level and found that in order to take advantage of Lean best practices, organization structure and processes needed to be changed. Alignment and integration of these top-down and bottom-up approaches are our current challenges.




© LEAN CONSTRUCTION INSTITUTE© LEAN CONSTRUCTION INSTITUTE

L e a n  i n  D e s i g n - B u i l d

Lean Principles, Lean Construction

© LEAN CONSTRUCTION INSTITUTE

Presenter
Presentation Notes
(Ron)
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Lean Operating System

Components Include:
• Lean Foundation
• Collaborative Communication
• Approaches

Foundation

Approaches

Communication

Presenter
Presentation Notes
(R)
The approach throughout the course is presenting Lean and interconnected operating system.  This course covers 3 key Components.
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Lean Operating System

Components Include:
• Lean Foundation

• Basic Concepts
• Six Tenets of Lean
• 8 Wastes

• Collaborative Communication
• Approaches

Foundation

Approaches

Communication

Presenter
Presentation Notes
(R)
This section of the course focuses on foundation at a high level.
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Lean Philosophy and Guiding Principles 

The Lean Fundamentals:
• Value: defined by the customer

• Value Streams: a process approach

• Single-Piece Flow: reduce “WIP”

• Pull: Nothing done until it is needed – “Last Responsible Moment”
decisions

• Perfection: The perfect product, delivered instantly, without waste or 
defect is the ideal pursued through continuous improvement

Presenter
Presentation Notes
(Vic)
Each of these principles could be discussed at great length. By way of first introduction, here is some brief explanation.
Value: don’t assume value is the same for every customer. While low cost may be critical to one situation, managed cash flow, or rapid delivery might be more important to someone else. For still another client, early completion might make trouble if they are not yet prepared to occupy.

Value stream: current work tends to assign and manage tasks in separate disciplines. However, the delivery of most products, such as a completed building foundation, involves a series of tasks done by many different disciplines – a stream of work that delivers some value. Lean strives to focus not on improving any single discipline, but on the efficient flow of activities that complete something.

Single-Piece Flow: once something is started, it should keep moving through to completion, without having to wait between process steps. This flies in the face current practices, such as getting as much material to site as possible. “WIP” is “work in process”. The goal is to create a smooth, balanced flow of work where one group is not waiting on another group, or materials, or decisions, etc.

Pull: construction actually requires a balance between “push” (being driven by the project delivery date and milestones) and “pull” – doing things only as required. An example of pull would be to not start fabrication or assembly of HVAC components until just before they are needed.

Perfection: Just because perfection cannot be achieved, doesn’t mean it shouldn’t be pursued. It certainly sounds better than the pursuit of mediocrity!
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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 Design & Construction

1

2

3

4

5

32

Presenter
Presentation Notes
(R)
Note that LCI has most of the original Lean principles, but combines some key points regarding work streams, and pull into “reliable workflow”. LCI adds points about waste and the importance of holistic thinking when making incremental improvements.
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Waiting 

Excess Inventory 

Over Processing

Unnecessary Transportation  

Unnecessary Motion  

Defects

Unused Creativity of Team 
Members
(Not listening/Not speaking up)

Eight Types of Waste

33

Over/Under Production
Waste is any activity that requires time or resources but does not create value for the customer.

Presenter
Presentation Notes
(Vic)
Discuss each of the 8 types of waste and provide examples of how they show up in design/construction.
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What’s
Wrong…

With this
Picture?

??
??

Presenter
Presentation Notes
(Vic)
Ask what participants notice about this photo: tack welds, chain hoist and come-along being used as temporary pipe hangers, etc. How many types of waste can be identified with this picture? (refer back to 8 Wastes)
Ask what they suppose led to this situation (note that many possible causes that each relate to a unique value stream can be supposed.
Background: suspicion was raised when a requisition was place for additional chain hoists. It was discovered they were being used as temporary pipe supports.  Earned Value Analysis (EVA) payments were driving people to claim that work was “X % complete” so they could receive payment. Note that the scaffold had been moved and would have to be reassembled to complete this work. Lean causes us to see work differently and think differently about what creates/earns value.
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Waste Walk Analysis

Waste Type Evidence Cause(s) Corrections

O/U-Production

Waiting

Processing

Transport

Inventory

Movement

Defects

Creativity/Ideas

Presenter
Presentation Notes
(Vic)
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What’s
Wrong…

With this
Picture?

Presenter
Presentation Notes
(Vic)
Nothing quite exemplifies flow like a pipeline.
What sorts of waste can be identified that are driven by this situation? What is wrong with this picture? What might be some root causes?
Use the discussion of possible root causes to point out how using “5 Why’s” can almost always lead to a root cause associated with some assumptions or underlying mental model about how work should be done, i.e., a non-Lean Operating Strategy. (In this case, the Fab Shop was optimizing its production, rather than optimizing the whole – which is the complete, timely and efficient installation of a flawless and operational pipeline.
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List examples of waste you see in design 
and construction process

Table Discussion
10 minutes

Report out: 5 minutes

Discussion Question

37

Presenter
Presentation Notes
(Vic)
Challenge participants to come up with at least one example of each sort of waste, and what is causing it. (May want to show the list of wastes during the discussion)
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Break – 15 Minutes

© LEAN CONSTRUCTION INSTITUTE
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Lean Operating System

Components Include:
• Lean Foundation
• Approaches:

• Team Organization
• Big Room Mindset
• Target Value Delivery

• Collaborative Communication
Foundation

Approaches

Communication

Presenter
Presentation Notes
(D)
This section of the course will cover Lean approaches at a high level.  Let’s see how some key Lean approaches can support DBDR excellence and success.
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Three Connected Opportunities Project Elements

Coherent way to Manage Projects

ORGANIZATION

OPERATING
SYSTEM

COMMERCIAL
TERMS

Impeccable Coordination

Production System Design

Collective Enterprise

40

Presenter
Presentation Notes
(D)
Key point:  Lean can be applied regardless of the commercial terms; Design-Bid-Build, Design-Build or IPD.  The degree in which it can be implemented changes with the terms.
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Approaches

41

2The DBIA 
Manual of 
Practice
DBDR

The authoritative source for current state 
Best Practices in Design-Build Delivery

LCI  6 Tenets

Presenter
Presentation Notes
(D)
DBIA Provides Manual of Practice as THE SOURCE for best practices

LCI provides 6 Main Tenets
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Approaches

42

2

LCI  6 TenetsProcurement Contracting

Organization Education

Presenter
Presentation Notes
(D) Approaches of DBDR
Procurement
Focus heavily on qualifications rather than price
Encourage early involvement of key specialty trade contractors

Contracting
Proactively address project-specific risks 
Evaluate contract incentives
Agree on roles and procedures
Encourage communications between parties
Have a fair process for adjusting contract price and time

Organization
Co-locate owner and design-builder; design and construction teams work in same place
Select and train staff with DBDR best practices
Create an executive leadership group
Develop collaborative processes to enable key stakeholders to participate
Document Design and other project changes
Dedicate sufficient resources to foster collaboration during design development
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Approaches

43

LCI  6 Tenets

Starts with Respect!

Presenter
Presentation Notes
(D)
1. Respect for People: People transform ideas and materials into value. People are essential to Lean project delivery so they must collaborate within and across teams using foundational Lean principles with the goal of optimizing overall value.
2. Optimize the whole, not just the parts: Most conversation about Lean focuses on the use of Lean tools, which lead to tactical implementation of Lean approaches. Beneath the tools, however is a shift in how people and teams view processes. It requires that teams continuously learn, identify value and eliminate waste for the betterment of the overall project.
3. Focus on customer-defined value: Team members have the ability to understand and refine the definition of value from the customer’s point of view, and this definition becomes increasingly clear through the life of the project. 
4. Eliminating waste: If we focus on what is of value, we can then stop doing the things that are not adding value, the waste. There are 8 categories of waste including: defects, waiting, transportation of goods, motion, inventory, overproduction, and unnecessary process steps.  You can not remove waste until you know what is of value.
5. Focus on process and flow: Project team members collaboratively find ways to eliminate non-value adding steps, which shortens the process, all while focusing on flow efficiency. 
6. Mindset of continuous improvement: Leaders must create an environment where experimentation is encouraged within project constraints and small, manageable failure is acceptable if the goal is to continuously improve. This atmosphere can drive innovation that will benefit the entire value stream. Lean is a focus on continual learning.  If you are striving towards a specific end where the learning is done you will lose a key component of Lean.  It’s about collaborating sharing ideas, evolving and refining approaches.
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Design-Build Commercial Best Practices

Procurement
• Focus heavily on qualifications rather than price
• Encourage early involvement of key specialty 

trade contractors

Contracting

• Proactively address project-specific risks 
• Evaluate contract incentives
• Agree on roles and procedures
• Encourage communications between 

parties
• Have a fair process for adjusting 

contract price and time

Presenter
Presentation Notes
(D)
These DBDR slides are summarized into categories that will set us up to talk about the big room and target design, etc. Cut DBBP slides in half and use better category headers.
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• Co-locate owner and design-builder; 
design and construction teams work in 
same place

• Select and train staff with DBDR best 
practices

• Create an executive leadership group
• Develop collaborative processes to 

enable key stakeholders to participate
• Document Design and other project 

changes
• Dedicate sufficient resources to foster 

collaboration during design development

Organization

Design-Build Operational Best Practices

Presenter
Presentation Notes
(D)
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How to we move from…

DBDR LEAN

This…

To This?

DBDR

LEAN

Presenter
Presentation Notes
(D)
Let’s look at some of the key characteristics of DBDR, assess whether they currently are, or could be “Lean”, and discuss some of the Lean tools and approaches that could be applied.
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Design
Build

Integrated Design-Build Team

Owner

One Contract for
Design and
Construction

SINGLE POINT 
of RESPONSIBILITY

DB Contractor

What is the Design-Build Structure?

Presenter
Presentation Notes
(R)
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Collaborative Team Organization

Executive 
Management 

Team

Work 
Cluster

CoS

Work Cluster
Build-out

Work Cluster
MEP +

Work Cluster 
Shell

Core Team
Cluster Leaders

Leader Leader

LeaderLeader
Work Clusters:
• Leader
• System/Area oriented
• Cross discipline
• Stakeholder representation
• Form as need

Executive/Senior Management:
• Not involved in day-to-day of team
• Resolve conflicts, Champion Change

Core Team:
• Day-to-day leaders of the team

Work Cluster Leader:
• Coordination between work 

clusters & core team

Presenter
Presentation Notes
(R)
Note that work clusters might have overlapping membership as well as the Cluster Leaders overlapping with the Core Team. The role of Team Members who sit on more than one Cluster Team is to assure that work across Clusters is aligned, and any misalignment is caught and corrected as quickly as possible. Use of shared BIM modeling systems can be extremely helpful.
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• Mindset of intense focus on 
advancing work.

• Enables cross-functional team 
collaboration.

• Refers to the collaborative 
behavior of a team and the work 
they are producing.

Big Room is:

Big Room is a commitment to a project, the team, and to working together!

• Implemented in design and 
construction phases.

Presenter
Presentation Notes
(R)



© LEAN CONSTRUCTION INSTITUTE© LEAN CONSTRUCTION INSTITUTE

L e a n  i n  D e s i g n - B u i l d

Benefits

50

• Aims to improve collaboration through greater team 
interaction. 

• Deliver a ‘higher performing building’ on time and on budget.

• Allows team members to support each other and align 
themselves with the goals of the project.

• Co-location makes it easier to ask team members for 
information.

• Breaks down the ‘silo’ mentality within the project.

Presenter
Presentation Notes
(R)
Note – in the 1980s, other industries, such as auto and airplane, or office equipment and household appliance industries, reorganized themselves to implement cross-discipline collocated product development teams which resulted in higher quality and much faster, cheaper product development. We are just starting to take advantage of this practice 30+ years later.



© LEAN CONSTRUCTION INSTITUTE© LEAN CONSTRUCTION INSTITUTE

L e a n  i n  D e s i g n - B u i l d

Venue Types

51

Co-located:
• Continuously located with  

continuous collaboration. 
Recurring:

• Meet in person on regular 
scheduled recurring basis.

Hybrid:
• Combination of in-person 

and virtual. 

Photo Credits: InsideOut Consulting, Inc.

Presenter
Presentation Notes
(R)
Share with the group the 3 main venues that occur.  Note that big room does NOT equate to continuous co-location.  Most big room teams are not co-located continuously.
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Courtesy of: KHS&S

Big Room Implementation

Presenter
Presentation Notes
(R)
Big Room supports many different functions from advancing the Weekly Work Plan (large photo) to advancing the learning of the team (small photo)



© LEAN CONSTRUCTION INSTITUTE© LEAN CONSTRUCTION INSTITUTE

L e a n  i n  D e s i g n - B u i l d

Discuss as a whole group. 
(5 minutes)

How do the Big Room Mindset 
and the Lean Team Organization

align Design–Build?

53

Discussion Question

Presenter
Presentation Notes
(D)
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63%

Capital Projects’ Budget Performance

Presenter
Presentation Notes
(Vic)
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Keys to implementation:

• Innovation

• Drive out waste

• Sound Decision Making

Target Value Delivery Culture

A disciplined management practice to be used 
throughout the project to assure that the facility 
meets the operational needs and values of the 
users, is delivered with in the allowable budget and 
promotes innovation through the process to 
increase value and eliminate waste.

Presenter
Presentation Notes
(Vic)
TVD is a culture of Lean thinking and approaches.  The thinking is to find ways to drive value into the project YET drive costs out.  Teams accomplish this by focusing on value, eliminating the waste in their processes and innovation.  The term YET comes directly from Toyota (Toyota Way Chapter 5&6).  “YET” puts conflicting ideas into tension (creative tension) which drives innovation.
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Traditionally:
• Cost is an output of design
• Finish your work before I start mine mentality
• Early commitment to design solutions in silos
• Design then determine cost, then rework

56

Target Value Delivery:
• Cost is an input to design
• Information is shared early and often
• Sets of solutions are carried and optimized 

based on the whole
• Continuous estimating and cost modeling 

based on concepts

Target Value Delivery Approach

Presenter
Presentation Notes
(Vic)
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SD DD CD Pricing Construction

T R A D I T I O N A L  P R I C I N G  /  V A L U E  E N G I N E E R I N G  M O D E L

T V D  D E S I G N  M O D E L

TVD Continuous Estimating Model

Presenter
Presentation Notes
(Vic)
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Cost Benchmarking

Conceptual

Production 

Types of Estimating

1

2

3

Presenter
Presentation Notes
(Vic)
Estimating is broken down into several methods and skill sets, potentially supported by different team members at various stages of the project. 

In TVD, estimating skills and tools support the team in its cost modeling efforts to predict the most likely project outcome at any given time, based on decisions already made and remaining decisions and assumptions yet to be clarified. This is a departure in thinking from traditional estimating, which tends to take a single condition (project documents) and predict one outcome, with any variances becoming a change order. 

Introduce three things you do:

Cost benchmarking – the process of measuring what is feasible by analyzing what has been accomplished in the past and normalizing for present or future conditions.; occurs typically at a high level during Business Case Planning and refined in Validation. 
Continuous estimating – rather than repeatedly re-estimating the entire project, continuous estimates of small-batch scope items support brainstorming and design set evaluation by providing rough order of magnitude values on the spot.  
Conceptual estimating / cost modeling – the creation of a cost model to estimate likely costs for components supporting program needs, without detailed documentation; occurs in the beginning of the validation phase. 

Remember: In TVD practice – where the scope is evolving through the life of the project – a more sophisticated tracking methodology is required. Scope evolves in TVD as the team explores design sets and works to find a combination of design sets that provide value and meet the owner’s CoS. 
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“Product Development for the Lean Enterprise”, Michael Kennedy

Set-Based Design

Presenter
Presentation Notes
(R)
As an illustration of Set-Based Design, imagine that you are going to remodel your kitchen. You have different suppliers for cabinets, countertops, appliances, sinks and plumbing fixtures, etc.  If you looked at each and picked the one option you liked best, what are the chances that everything will work together and that you will meet your budget?  In order to get best value, it would be much better to start with a range of options at different price points that can be mixed and matched to create different option sets within your cost constraints.  Where is better to spend a little more and where can you live with a lower cost option to make up the difference?
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Set-Based Solutions From CPR Program

Create

Analyze 
Converge Decide

Set-Based Example

From CPR Program

Presenter
Presentation Notes
(R)
This is an example of set-based design being used on a $6-7 Billion program for California – the CA Prison Receivership Program.  Teams were developing sets of options.  They created the sets, analyzed them holistically, converged on best sets for the whole of the project and made decisions.  
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Lean Operating System

Components Include:
• Lean Foundation
• Approaches
• Collaborative Communication

• Project as a Promise
• Collaborative Planning
• Value Definition / Strategy

Foundation

Approaches

Communication

Presenter
Presentation Notes
(R)
This section of the course will cover collaborative communication at a high level
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Teams Interact to Problem Solve!

62

• Cross functional
• Visual manifestation

Photo Credit: InsideOut Consulting, Inc.

• All perspectives
• Explore options

• Gain alignment 

Presenter
Presentation Notes
(R)
UHS Temecula Valley Hospital team. Big Room 2 days a week every week during design phase and into construction.  Team is problem solving collaboratively PRIOR to going off and doing silod work then reporting back on “what they did”.  They are deciding directions for the project together.  Live with anyone able to contribute – and capturing the screens as their common “live” notes.  No meeting minutes produced.
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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 Condition

Goal/Target Condition:

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

5 Why Root Cause 
Analysis

A3 Thinking Structure

Presenter
Presentation Notes
(R)
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A3 Thinking for Decision-MakingA3 Example

Presenter
Presentation Notes
(R)
Do we have a better A-3 Example?
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A3 Thinking for Decision-MakingA3 Example

Presenter
Presentation Notes
(R)
Do we have a better A-3 Example?
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Choosing By Advantages (CBA)

Choosing by Advantages:

A decision-making system 
developed by Jim Suhr 
based on the importance of 
each alternative’s 
advantages

66

Collaborative Decision-Making CBA

Presenter
Presentation Notes
(R)
Another highly used approach to collaborative decision making for sets is Choosing by Advantage.  The goal is make the participants aware that these tools exist.  They all take more in-depth learning.
Note that this example does not show any Criteria so it is missing an important piece.  We can probably get a better one from Doanh Do.
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54%
of commitments 

made on 
construction projects 
were completed on 

time

Brief History

67

Presenter
Presentation Notes
(Vic)
Research to see how well current planning predicted the condition of the project 1 week in advance. recorded the percent of activities the foremen thought they would complete with what was actually done – that is done done – not a productivity measure. 175 weekly workplans, variety of projects, none were understood as in trouble, Average foremen had spent 15 years in the industry. Not children.

Productivity is not necessarily low if they complete 54 of 100. Maybe 80% of 40 and none of 6 but the crews work on things not on the WWP to keep busy and earn value..
Test how this sounds with participants.

Then explain that some of the assignments broke during the week but many were impossible when assigned – something was missing
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1. Traditional planning systems are unable to produce
predictable workflow.

2. Workflow reliability directly affects system speed and cost.

3. All plans are forecasts, all forecasts are wrong, further in 
advance – more wrong, more detail – more wrong.

Key Concepts

Presenter
Presentation Notes
(Vic)
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69

1. Improves communication & reliability.

2. Fosters an enjoyable environment, trust, and 
collaboration.

3. Promotes early stakeholder engagement.

4. Improves visibility of the project plan (transparency).

5. Creates team buy in.

6. Rapid learning through metrics, revealing areas for 
improvement.

7. Improves planning in both design & construction 
phases.

Last Planner® System Benefits

Presenter
Presentation Notes
(Vic)
Slide intended to be a definition of the Last Planner System and introduction to the benefits of using the Last Planner System.  All of these will be discussed in further detail within the presentation so do not need to be greatly elaborated on during this slide.
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Last Planner® System

MILESTONE 
Planning

PHASE PULL 
Planning

LOOKAHEAD
Planning

WEEKLY WORK
Planning

LEARNING/IMPROVING

Set Milestones

Specify Handoffs

Make Work Ready

Make Promises

PPC/Variance

5 Connected 
Conversations

Presenter
Presentation Notes
(Vic)
At a high level explain the 5 levels of LPS for Construction to set the comparison for design. Design phases LPS is similar in “DNA” with a few parts that are different.  Like twin brother and sister. Include the connected conversations of Should, Can, Will, Did and Learn/Improve
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Levels of Granularity

Milestone Planning

Phase Pull Planning

Lookahead Planning

Weekly Work Planning

Boulder

Rock

Pebble

Sand

Presenter
Presentation Notes
(Vic)
Explain the increasing levels of granularity of detail in plans as we move through the system.  Starting with boulders to sand.
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Collaborative Planning

Presenter
Presentation Notes
(V)
Note: changed position of this slide to build on the importance of the “pebbles/sand” levels in the last slide.
Last Planner often starts with a focus on hand-offs between trades or designers and making reliable commitments for those hand offs to occur.  This allows individuals to plan their work efficiently and improves overall speed and efficiency of project in both design and construction.

Think of a relay team…you can have the four fastest runners, but if their hand offs are not clean they will not win the race. Note that this slide also shows the importance of not starting a task before it is ready. Will Team 2 in black connect? Where is the partner of #3 in blue? Team 6 seems to have it more figured out. The handoff can’t happen if the process leading up to the handoff is faulty. Many people make the mistake of thinking that the LPS only focuses on handoffs, but the truth is that we need to focus on the flow of the entire process – “means and methods” must be right if the handoff is going to work.
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DAILY HUDDLE

PHASE PULL PLANNING LOOKAHEAD PLANNING

WEEKLY WORK PLANNING

Last Planner® System

Courtesy of : PCL

Presenter
Presentation Notes
(Vic)
Discuss how each level informs the next level.
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Activity Definition Diagram

Transformation
Task

Inputs

Resources

Controls

Outputs

Presenter
Presentation Notes
(Vic)
As per the second Lean Principle, value in not created by a single activity, but by a chain of activities that create a value-adding stream of work.
Each activity in the stream is dependent on “inputs” from the previous activity. The current activity takes that input and does something to generate an output by utilizing resources (equipment, people, etc.) in accordance with process controls – specifications from the design and requirements (COS) from the next task in line.  For the committed task to be declared “complete”, the output needs to meet the requirements of the next step in the flow.
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Process and Flow

INFORMATION
CREATING 
FLOW

Work Stream
Deliverable

WORK (PERFORMED AS EARLY AS POSSIBLE)

Transformation
Task

75

Transformation
Task

Transformation
Task

Transformation
Task

Transformation
Task

Transformation
Task

Transformation
Task

Transformation
Task

Transformation
Task

Presenter
Presentation Notes
(Vic)
Therefore, the workflow in any value stream is the series of dependencies and prerequisites. 
Ballard and Howell identified 3 key criteria for well defined tasks to which team members could make reliable commitments: Size, Sequence, Soundness: The “Three S’s”
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Process and Flow

INFORMATION
CREATING 
PULL

PROMISE/
REQUEST

WORK (PERFORMED AT LAST RESPONSIBLE MOMENT)

PROMISE/
REQUEST

PROMISE/
REQUEST

PROMISE/
REQUEST

PROMISE/
REQUEST

PROMISE/
REQUEST

PROMISE/
REQUEST

PROMISE/
REQUEST

PROMISE/
REQUEST

PROMISE/
REQUEST

76

Presenter
Presentation Notes
(Vic)
The “Three S’s”, Size, Sequence and Soundness must be addressed before anyone can make a truly reliable promise.  By working backward in the look-ahead planning process, the team can discuss and agree on exactly how much work of a specific type must be completed by how big a crew over what time duration(Size) in order to release the next task (Sequence). Using the Activity Definition Model, the team can assess whether the Inputs, Resources and Controls are in place to actually do each task (Soundness). Working backwards from a target milestone focuses discussion on what COS must be met to release each task. The process of defining requirements that assure the reliable success of each task/transformation, assures that work in “made ready” for reliable commitment and delivery.
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Main Features: Lookahead Planning

• Activities are automatically split into single tasks and arranged on “Electronic Planning Boards”.

Timeline

Locations

Lookahead Window

Presenter
Presentation Notes
(Vic)
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How do you align your project Lean Approach to address 
different value propositions and COS?

What Lean approaches will be essential? Why?

Table Exercise (Step 1)

78

Review 3 Value Scenarios, assign to tables. 
(5 minutes)

Presenter
Presentation Notes
(Vic)
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Value = Speed to Production
on Desalination Plant – San Diego

Presenter
Presentation Notes
(Vic)
This slide and the two that follow give examples of 3 different value propositions that must be understood if the customer is to feel the project was a success.
In this case, the sooner the project goes on line and started producing, the sooner revenues will offset costs. Speed and quality may be more important than initial sunk costs.



© LEAN CONSTRUCTION INSTITUTE© LEAN CONSTRUCTION INSTITUTE

L e a n  i n  D e s i g n - B u i l d

Value = Getting the most for the money / Brand enhancement
on Desalination Plant – San Diego

Presenter
Presentation Notes
(Vic)
For this project, dramatic architectural design makes a statement that attracts customers. Cost and time may be less important than the effect on customers of the final form and function.
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Occupant ProductivityValue = Lowest Possible Cost for required CoS
on Desalination Plant – San Diego

Presenter
Presentation Notes
(Vic)
Here is a healthcare example where available funds are limited so squeezing absolutely the most value for the dollar, or getting adequate (fit for purpose) functionality for less money, may be essential for the client.
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For your assigned Value Scenario / Challenge

1. Come up with 3 different examples of projects that exemplify this 
value challenge (5 minutes)

2. Discuss and flipchart at least 3 Lean Approaches that would help 
meet the value challenge – why? (15 minutes)

3. Prepare a brief report out (5 min. max)

4. Reports and discussion (20 Minutes, max.)

Table Exercise (Step 2)

82

Presenter
Presentation Notes
(Vic)
Note, shortened overall time from 1 hr to 45 minutes
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Where do we go from here?
Some suggestions
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IMPLEMENTATION – What and When

PRECON  and DESIGN CONSTRUCTION

Continuous Onboarding, Training and Development

Set up Big Room Target Value Design 

Cluster 
Groups

Set Based 
Design

Choosing By 
Advantage

A3

Last Planner Daily Work Planning

Retrospective

Daily 
Huddles

Promises 
Made/Kept

Constraints

A3

Retrospective Retrospective Retrospective

I N N O V A T I O N

Waste Walks
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1. Deriving cost from the design, without construction input

2. Ordering large batches of materials early

3. Trying to save time by doing everything as early as possible

4. Typical construction schedules with great detail, no LPS®

5. Top-down direction and accountability without real commitment

6. RFIs and Change Orders

7. No supply chain participation in LPS®  (Use of “Constraint 
Logs”)

8. Redundant documentation

Avoid Not-Lean Practices
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Lean thinking demands a mindset 
of continuous improvement.

Leaders must create an 
environment where 
experimentation is encouraged 
and small manageable failure is 
acceptable if the goal is to 
improve continuously.

Continuous Improvement (PDCA)

86

Presenter
Presentation Notes
(Vic)
This is Deming’s famous PDCA cycle.  In traditional project management, “means and methods” are considered the sole purview of each specialty contractor. In a collaborative DB or other integrated project delivery team approach, means and methods should be a shared concern, and everyone should be involved in creating work streams that optimize project productivity and quality as a whole.
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Retrospectives

• Continuous Improvement
• What should we keep doing?
• What should we stop doing?
• What should we start doing?

• Immediate team improvements

• Document lessons learned

Lean – What/When/Why

Keep

StartStop
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Get Curious!! (Climb the +/    Ladder)

My Work

This Project

Our Company

The Industry

• My mental Model: Does it help or hinder?
• My skills and Knowledge: Am I growing? Am I stuck?
• My quality of life: Do I make a meaningful contribution?

• What’s working / What’s not working?
• What is value-added / What is waste?
• Are we working together productively?

• What is our company culture?
• How do our current practices limit us?
• What do we do to continuously improve?

• How does our productivity compare?
• Are we delivering all the value we can?
• How can we contribute to the common good?

Presenter
Presentation Notes
(Vic)
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Lean Journey to Mastery

Unaware

Awareness

Understanding

Mastery

Competency

89

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

Presenter
Presentation Notes
Lean is a journey involving continuous improvement and learning
This course takes a participant from a place of relative unawareness to awareness on the Journey to Mastery.  Note that as one moves from understanding to competency, the journey takes on a continuous learning loop.  And at Mastery we realize how much more there is to learn
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More on Learning
Events:
• Local Community of Practice
• Congress (October)
• Design Forum (May)

Start learning now:
www.LeanConstruction.org

Books:

http://www.leanconstruction.org/
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eLearning

91

• Learn on your own time without taking time off project 
work

• Increase knowledge retention by up to 60% with 
interactive, small-batch learning

• Access field resources to use with teams
• Earn 1.5 CEUs (self report to AGC CM-Lean and/or AIA)
• Incentivize with LCI badging credentials for email 

signatures and a certificate of completion
• Save money by eliminating instructor and travel expenses

• LCI corporate member volume discounts of up to 75% off
• Reduced member pricing is available in addition to 

standard non-member pricing
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eLearning Courses

92

Available now:
• Introduction to the Last Planner® System
• Introduction to Lean Project Delivery
• Lean in the Design Phase
• Effective Big Room

Coming soon:
• Target Value Delivery (Fall 2019)
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93

Presenter
Presentation Notes
Change how you think!
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01. 02. 03. 04.
At the end of this 
presentation, 
participants will 
understand 
fundamental concepts 
of Lean design and 
construction including 
identification of waste, 
definition of value and 
importance of reliable 
and predictable flow on 
project outcomes.

At the end of this 
presentation, 
participants will 
understand how Lean is 
particularly well-suited 
to use in Design-Build 
which accounts for 44% 
of non-residential, 
highway and waste 
water projects.

At the end of this 
presentation, 
participants will 
understand the 
fundamentals behind 
Design-Build Done 
Right as 
recommended by 
DBIA.

At the end of this 
presentation, 
participants will 
understand how 
several examples of 
Lean Practices 
reinforce Design-Build 
Done Right .

94

Learning Objectives
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Download the Congress app!

95

Open the app invitation email from  support@crowdcompassmail.com and 

tap “Download the App” or scan QR code on the  front of your badge.

• Tap Verify Account from the same invitation email.

• Tap Open App, and edit your profile!

• Login by entering your first and last name as it appears on your registration.

• A verification code will be sent to your email  used to register. Enter the 

verification code and  tap Verify.

Any trouble shooting, stop by and visit our 

app resource in the registration area!
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Find each learning day session on the app!
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1. Click on the navigation icon 
“schedule”

2. Click on Monday or Tuesday to 
locate each learning day session. 

3. You will see course description,  
room number and speaker/champion 
bios.
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Rate each learning day session on the app!
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4. Scroll to bottom of page to 
click on “learning day 
course evaluation”.

5. First 11 questions require a 
response.

6. Last two questions are 
open-ended “what did you 
find most and least useful”, 
open ended.

7. Select “exit survey”.
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Questions?
Some answers too
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This concludes The American Institute of Architects 
Continuing Education Systems Course

Lean Construction Institute info@leanconstruction.org
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In the spirit of continuous improvement, we would like to remind you to complete 

this session’s survey in the Congress app! We look forward to receiving your 

feedback. 

© LEAN CONSTRUCTION INSTITUTE
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