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Purpose 

• Common Vocabulary 

• Fundamental Principles 

• Basic Practices 
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The Road to Mastery 

Unaware 

Awareness 

Understand 

Competence 

Mastery 

Past 

1 

2 

3 

4 

Future 

IFOA 

Production System & 
Work Structuring 

Network of Commitments 
Dependence & Variation 

Last Planner System 

Target Value Design 

4 Hour Intro 

Project as a 
Collective Enterprise 

Awakening New Possibilities 

Adapted from G. Howell 
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Flipping the Tarp . . .  

O A R 

Change the observer 

© 2010 Lean Construction Institute 
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Ohno’s World 

© 2011 All Rights Reserved 

So, what is Lean? 

© 2011 All Rights Reserved 
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On Complexity & Simplicity 

I would not give a fig for the 
simplicity this side of 
complexity, but I would give 
my life for the simplicity on 
the other side of complexity. 

 Oliver Wendell Holmes, Jr. 
© 2011 All Rights Reserved 

Basic Lean Principles 

Complex systems must be 
managed to see problems, 
solve problems, and share 
what is learned, all while 
insisting that leaders 
cultivate these capabilities 
throughout the organization. 

            
       – Steven Spear 

 
© 2011 All Rights Reserved 
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Ohno Circle 

Notice 
Symptoms 

Study Problem 

Identify Root 
Cause 

Deploy Counter 
Measure 

Test Results 

© 2011 All Rights Reserved 

Engineer Ohno’s 7 Types of Waste 

1.  Defects or errors 
2.  Overproduction of goods not needed 
3.  Inventories of goods awaiting processing or consumption 
4.  Over processing 
5.  Motion – people, equipment, tools 
6.  Transport of goods 
7.  Waiting 

© 2011 All Rights Reserved 
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© 2010 Lean Construction Institute used with permission of IPD™ 
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© 2010 Lean Construction Institute used with permission of IPD™ 

1,500 Ton Centrifugal Chiller 
© 2010 Lean Construction Institute used with permission of IPD™ 
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Planning Considerations  

• Delay decisions to the last responsible moment  
• Create pull schedules  
• Only do work that releases downstream crews (important 

also in design) 
• Focus on reliability of work flow  

© 2010 Lean Construction Institute used with permission of IPD™ 

Site as it existed on November 30, 2003 

© 2010 Lean Construction Institute used with permission of IPD™ 
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Your Predictions 

• Duration – Design and Construction ? 
• Cost – Design and Construction ? 

© 2010 Lean Construction Institute used with permission of IPD™ 

© 2010 Lean Construction Institute used with permission of IPD™ 
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© 2010 Lean Construction Institute used with permission of IPD™ 
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© 2010 Lean Construction Institute used with permission of IPD™ 
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© 2010 Lean Construction Institute used with permission of IPD™ 

© 2010 Lean Construction Institute used with permission of IPD™ 
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© 2010 Lean Construction Institute used with permission of IPD™ 

© 2010 Lean Construction Institute used with permission of IPD™ 

Contract Date    12/30/03  
Permit Issued    4/14/04  
Work Begins on Site   4/16/04  
Plant Ready to Go   7/28/04  

GMP       $6,000,000 
Final cost with normal markup  $5,400,000 
IPD savings against GMP      $600,000 
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© 2010 Lean Construction Institute used with permission of IPD™ 

Understanding Lean Project Delivery 

© 2010 Lean Construction Institute used with permission of IPD™ 
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Operating System 
© Lean Construction Institute 
 Used with permission 

Three Domains 

Why? What? How? 

Today 



Lean Thinking: What does it mean for the 
Construction Industry 

3/1/11 

© 2011 All Rights Reserved 18 

C
om

m
on 

U
nderstanding	

 CM/GC Hired	



Major Trades Hired	



Pre-Construction Services	



Architect Hired	


Engineers Hired	



≤100%	



SD	

 DD	

 CD	



Construction	



Time 

Owner	



Traditional Level of Common Understanding 

Architect 

Civil 
Structural 

Mechanical 
Electrical 
Plumbing 

Landscape 
Elevators 
Interior 
Parking 

CM/GC 

Site 
Steel 

Mechanical 
Electrical 
Plumbing 

Landscape 
Framing 

Floor Cover 
Painting 

Owner 

Geotech 

Materials 
Food Service 

Traffic 

Medical Equip 

Pharmacy 
Admin 

Operations 
Diagnostics 

Traditional Organization 
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“Buildings Leak at the Intersection of Contracts” 

Waterproofing!

Structural steel!

Roofing!

Window!
Caulking!

Masonry!

Concrete!

Excavation!
Foundation!

Wall stud!

Todd Zabelle 

Mech 

Controls 

This 
contractor has 
a question 

Doctor has 
the 

information 

?
Courtesy of SSM Cardinal Glennon 
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Lack of Common 
Understanding 

Collaborate; 
Really Collaborate 

Networks of 
Commitment 

Tightly Couple 
Learning w/ Action 

Optimize 
The Whole 

Increase 
Relatedness 

Courtesy LCI 

Five Big Ideas 
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Why? What? How? 

Why? What? 

How? 
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C
om

m
on 

U
nderstanding	

 CM/GC Hired	



Major Trades Hired	



Pre-Construction Services	



Architect Hired	


Engineers Hired	



≤100%	



SD	

 DD	

 CD	



Construction	



Time 

Owner	



Traditional Level of Common Understanding 

Time	



C
om

m
on 

U
nderstanding	



CM/GC Hired	



Concept	

 Design	

 Implementation	



Construction	



Architect Hired	



Engineers Hired	



100%	



Major Trades Hired	



Pre-Construction Services	



Valid.	



Owner	



Lean Level of Common Understanding 
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Architect 

Civil 
Structural 

Mechanical 
Electrical 
Plumbing 

Landscape 
Elevators 
Interior 
Parking 

CM/GC 

Site 
Steel 

Mechanical 
Electrical 
Plumbing 

Landscape 
Framing 

Floor Cover 
Painting 

Owner 

Geotech 

Materials 
Food Service 

Traffic 

Medical Equip 

Pharmacy 
Admin 

Operations 
Diagnostics 

Traditional Organization 

Owner 
Stakeholder 

 CM/GC’s PM Architect’s PM 

Owner Rep 

Core Group 

Civil 

Structural 

Mechanical 

Electrical 
Plumbing 

Site 

Steel 
Mechanical 

Electrical 
Plumbing 

Framing 

Landscape 

Landscape 
Other 

Other 

Integrated Project 
Delivery Team 

Diagnostics 

Material Mgt 
Plant Operations 

Admin 

Food Service 

Imaging 

Delivery Team Structure 
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Impeccable Coordination 

Production System Design 

Collective Enterprise 
© 2010 Lean Construction Institute 

Three Connected Opportunities 

Impeccable Coordination 

Production System Design 

Collective Enterprise 
© 2010 Lean Construction Institute 

Three Connected Opportunities 
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Dependence & Variation 

The Parade of Trades™ 
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Lean Comes to Construction – Towards Root Cause 

   
 

Average -- 54 % 

Research Findings -- Problem 

© 2011 All Rights Reserved 
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Fundamental Principles 

1.  Dependence  and variation affect system performance 
2.  Batch size affects system performance 
3.  Workflow reliability directly affects system speed and 

cost. 
4.  All plans are forecasts, all forecasts are wrong, further 

in advance – more wrong, more detail – more wrong. 

© 2009 Lean Construction Institute  

 Even bureaucratic command-and-control won’t do; it is too 
difficult to know who should do what and who actually is 
doing what with enough clarity and timeliness to direct them 
appropriately in a top-down fashion. 

 
           – Steven Spear 

© 2011 All Rights Reserved 
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Last Planner™ System 

1.  Produce predictable workflow 
2.  Produce rapid learning 
3.  Focused on making work ready and using 

commitment based planning 

© 2009 Lean Construction Institute  

Last Planner® System 
5 - Connected Conversations 

Set milestones 

Specify handoffs 

Make ready & 
Launch 
replanning when 
needed 

Promise 

Measure PPC & 
Act on reasons 
for failure to 
keep promises 

SHOULD 

CAN 

WILL 

DID 

Weekly Work Planning 

Make Work Ready Planning 

Learning 

Master Scheduling 
Milestones 

Phase “Pull” Planning 
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Impeccable Coordination 

Production System Design 

Collective Enterprise 
© 2010 Lean Construction Institute 

Three Connected Opportunities 
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Big Room - Prefabrication 

© 2010 Lean Construction Institute 
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© 2010 Lean Construction Institute 
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Fundamental Principles 

1.  “Makers” are customers who should participate in 
design. 

2.  Cost and constructability should be design criteria, 
rather than an outputs. 

3.  Project-wide optimization requires cross-functional 
participation. 

4.  The process of construction needs to be designed, as 
well as the product. 

© 2009 Lean Construction Institute  

Design as Knowledge Development 

 The capacity to be faster and stronger in the design, 
operation and improvement of complex systems 
depends on seeing where knowledge is needed, 
generating new knowledge, and sharing and 
intermingling that new knowledge . . .  

            
          – Steven Spear 

© 2011 All Rights Reserved 
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TM 

Pull Planning & Value Stream Mapping 
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Desirability 

Viability Feasibility 

Change by Design 

PDCA Thinking in Design 

M/E/P 

Cluster 
Leaders 

Structure 

Landscape 

Material 
Handling 

Vertical 
Transp. 

Site 
Improvements 

Interior/ 
Finishes 

Building 
Envelope 

IPD Target Value Design Clusters 
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Levels of TVD 

Concept	

 Design	

 Implementation	


Construction	

Pre-Construction Services	



Valid.	



Planning & 
Programming	



Design	



Detailing	



Production Plan	



Cathedral Hill Hospital 
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Impeccable Coordination 

Production System Design 

Collective Enterprise 
© 2010 Lean Construction Institute 

Three Connected Opportunities 

Owner 
Stakeholder 

 CM/GC’s PM Architect’s PM 

Owner’
s 

Rep 

Civil 
Structural 

Mechanical 

Electrical 

Plumbing 

Site 
Steel 

Mechanical 
Electrical 

Plumbing 

Framing 

Landscape 

Landscape 
Other Other 

M/E/P 

Cluster 
Leaders 

Structure 

Landscape 

Material 
Handling 

Vertical 
Transp. 

Site 
Improvements 

Interior/ 
Finishes 

Building 
Envelope 

Organization + 
Operation = $? 
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Fundamental Principles 

• The commercial system must be aligned with 
the other domains 

• Lean calls for management by process, not by 
results 

• Encourage Prudent Risk Taking 
• Eliminate Hidden Contingency (Howell’s new 

waste) 

RISK RISK 
$$$$ 

RISK 
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Maslow’s Hierarchy 
Of Needs 
 

Self-Esteem 

Self-Actualization 

Physiological 

Safety and Security 

Social Approval 

Traditional Risk Management 



Lean Thinking: What does it mean for the 
Construction Industry 

3/1/11 

© 2011 All Rights Reserved 40 

Open-Face Risk Management 

Profit Pool / Combined Contingency 
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Target 
Cost 

Expected 
Cost 

Estimated 
Maximum 

Price 

Actual 
Cost + 
Fixed 
Fees DESIGN CONSTRUCT 

Basic Commercial Model 

Owner $$ 
(IPD Cont.) 

IPD $$ 
(Profit Pool) 

Negligence 

(Insurance $$) 
or 

Owner 
Losses or Cost 
Overruns 

Sharing of Risk 
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Sharing of Savings 

Operating 
System 

Organization Commercial 

Old 

IPD 

Hierarchical 
Siloed 
Command & 
Control 

CPM 
Specialists 
Parts 

Lean 
Sustainable 
BIM 
 

Collaborative 
Flat 
Consensus 

Lump Sum 
Low Price 

Entrepreneurial 
Collective 
Best Value 
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What?  So, What?  Now What? 

© 2010 Lean Construction Institute used with permission of IPD™ 

Past 

1 

2 

3 

4 

Future 

IFOA 

Production System & 
Work Structuring 

Network of Commitments 
Dependence & variation 

Last Planner System 

Target Value Design 

4 Hour Intro 

Project as a 
Collective Enterprise 

Awakening New Possibilities 

Adapted from G. Howell 
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The Path to New Leadership 

The daily chatter of imperfect systems is not unavoidable 
noise to be griped about or ignored.   
High velocity organizations . . . do not encourage or admire 
workarounds, firefighting, or heroic measures. They want to 
understand and solve problems, not put up with them. 

© 2011 All Rights Reserved 

Will Lichtig 
 
Vice President, Business and 
Process Development 
The Boldt Company 
will.lichtig@boldt.com 
916.583.5617 



The Last Planner – Introduction and Examples

Jeff Niesen
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608-250-8414



The Last Planner

• What is the Last Planner and why it is an important 
element of Lean Construction

• How the Last Planner works

• Examples of Last Planner Implementation



What is the “Last Planner”

• Weekly production planning meeting
• Not a traditional “progress meeting”
• Not traditional “scheduling”
• Who are the Last Planners? 

– The people doing the work
• Collaborative & participative meeting
• Learning environment



Why the Last Planner is a critical element in 
Lean Construction 

• Objectives of the meeting
– Create Flow

• Identify constraints
• Properly sequence work

– Use Pull to do the right work at the right time
– Eliminate Waste
– Secure commitments (Reliable Promises)
– Create individual accountability 
– Measure success (PPC)
– Learn (continuous improvement)



Drilling Down 
From Strategic 
Scheduling
Into
Production 
Planning and 
Detailed Work 
Assignments
(Magnification)

Adjusting the Plan 
Through 

Measured 
Progress and 

Lessons Learned

Detailed (Phase) Schedule
• More Detail
• Project Components
• Testing Logic
• Using Pull Scheduling

Lookahead Planning & 
Constraints Analysis
• Constraints Identification
• Responsibility Identification
• Collaborative “To Do” List
• Resource Management Information
• Weekly Updates

Weekly Work Plan & Percent Plan Complete (PPC)
• Detail Work Assignments
• Decentralized Crew Planning
• Measurement of % Planned Complete
• Learning
• Make Ready Needs Identification
• Resource Management Information
• Individual Responsibility Identification

Master Schedule
• Strategic Planning
• Project Milestones
• Logic

Hierarchy of 
Planning 
System



Reliability Matters

• Traditional project meetings – commitment free zone?

• Construction industry – systemic lying?

• Typical superintendent – overly optimistic?



Contractor 1 33 %
Contractor 2 52 %
Contractor 3 61 %
Contractor 4 70 %
Contractor 5 64 %
Contractor 6 57 %
Contractor 7 45 %
Average 54 %

Traditional Management 

Plan Reliability Data

How many of the 
tasks you thought 
would be complete 
during the week 
actually got done?



Forming the Weekly Work Plan



Certainty of Failure

Should

Will

Can



Highest Probability of Task Completion

Will

Should

Can



Reliable Promises



How the Last Planner Works

• Three major elements in the Last Planner
– Look ahead (typically 6 weeks)

• Shape work flow
• Identify constraints

– Weekly work plan
• Secure specific commitments for the coming week

– Review PPC
• Work that is not completed goes back in the lookahead

schedule
• This step includes learning by asking why



Sample Six Week Lookahead



Sample Six Week Lookahead (page 2)



Sample Six Week Lookahead (blow-up)



Sample Weekly Work Plan



Sample Percent Planed Complete (PPC)



Sample PPC Tracking



Sample Plan Failure Analysis



Pull Scheduling Meeting



Last Planner Meetings



Wisconsin Institutes for Medical Research (WIMR)



WIMR Center Tower 
Schedule Development Plan

Draft: January 14, 2011

Friday Daily Huddle:
Who: Superintendents/Foremen 
What:

1. Check previous work.
2. Review current day’s tasks.
3. Identify constraints.

How: Post-it notes on daily huddle boards

Master Schedule:
Who: Boldt 
What: Develop
Milestone Master 
Schedule (MMS)

How: Sure Trak

Wednesday Night:
Who: Boldt 
What: Updates Daily Huddle 
Boards and preps for LP mtg.

How: Post-its and Excel
*Wk 2 becomes Wk 1

Thursday Last Planner Meeting:
Who: Construction Team
What:

1. Complete typical Daily Huddle tasks for Thurs.
2. Review PPC from previous week and discuss Constraints Log.
3. Develop daily tasks for Wk 2.
4. Review pull schedule for milestone accuracy.

How: Daily Huddle Boards, Excel, & Pull Schedule

Pull Schedule:
Who: Construction Team 
What: Complete a Milestone Pull Schedule:
- 6 wks prior to every milestone
- at least 2 wks before end of pull schedule

How: Pull Schedule (Post-its) -> LP Excel
*Pull Schedule detailed to a weekly level.

Initial Week Planning:
Who: Construction Team 
What: Develop daily tasks for Wk. 1 & Wk. 2 
on Daily Huddle Boards based on Pull 
Schedule results.

How: Post-its on Daily Huddle Boards
*Daily tasks developed through mini-pull schedules.

Monday Daily Huddle:
Who: Superintendents/Foremen 
What:

1. Check previous work.
2. Review current day’s tasks.
3. Identify constraints.

How: Post-it notes on daily huddle boards

Tuesday Daily Huddle:
Who: Superintendents/Foremen 
What:

1. Check previous work.
2. Review current day’s tasks.
3. Identify constraints.

How: Post-it notes on daily huddle boards

Wednesday Daily Huddle:
Who: Superintendents/Foremen 
What:

1. Check previous work.
2. Review current day’s tasks.
3. Identify constraints.

How: Post-it notes on daily huddle boards

Check:
1.  Review previous day’s

tasks for completion.
2.   Determine why tasks 

didn’t complete.Check:
Evaluate any changes 

to MMS resulting 
From LP mtg.

results.

Distribution & 
Posting:
Who: Boldt 
What: Post LP mtg.
notes.

How: Excel, Website



Weekly Last Planner Meetings



Weekly Last Planner Meetings



Weekly Last Planner Meetings



Daily Huddle 



Daily Huddle 



Daily Huddle 



WIMR Pull Schedule



Last Planner Example (WIMR) page 1



Last Planner Example (WIMR) page 2



Last Planner Example (WIMR) Blow-up



Charter Street Heating Plant (CSHP)



Last Planner Example CSHP page 1



Last Planner Example CSHP page 2



Last Planner Example CSHP blow-up



Last Planner Example CSHP PPC Calculation



Last Planner Example CSHP PPC Trend Chart



Last Planner Example CSHP Plan Failure Chart



Last Planner Coaching



Last Planner Coaching



Last Planner Coaching



Last Planner Coaching



The Last Planner process

Facilitating the right conversations 
with the right people 

at the right time



Questions?

Jeff Niesen
Jeff.Niesen@Boldt.com

608-250-8414
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LAST PLANNER

Monroe Clinic Northwest Addition 
Experience
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Introduction

• Jeff Kenley – Senior Project Manager, 
CGS Monroe Clinic Northwest Addition

• Kyle Mainwaring – Assistant Project 
Manager Self-Perform Group and HVAC 
Manager

• Tony Buss – Assistant Project Manager 
Subcontractor Management and LEAN 
Leader
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The Experience

• The Project
• How We Started
• Last Planner Start-up
• Implementation into 

Concrete
• Interior Pull Schedule
• Coordinating the Utility 

Connections
• Last Planner Documents
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The Project

• Issued in Five Bid 
Packages

• Four Story – 235,000 SF
• New Emergency 

Department, Imaging, 
Operating Rooms, 
Pre/Post Op Rooms, 
Patient Rooms, ICU and 
Women’s Center

• Parking and Exterior 
Improvements
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The Project

• Server and Dinning Space
• New Main Entrance and Four Story Connector
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How We Started

• Bid Packages #1 -
#4

• Bid Schedule
• Subcontractor Input 

Schedule
• Subcontractors to 

Meet the Schedule
• “Push” Schedule
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Last Planner Start-Up

• Bid and Awarded 
Bid Package #5

• Implemented LEAN 
and “Pull” 
Scheduling

• LEAN Project 
Consulting 
Presentation & 
Training

• 1st Pull Session –
Structure & Exterior
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Implementation into Concrete

• Building Challenges
• MEP Contract 

Awards
• Typical Push 

Schedule
• Pull Schedule for 

SOG
• Sequence 

Adjustment
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Scheduling Elevated Decks

• 3-D Coordination
• Elevated Deck Pull 

Sessions
• Wood knockers
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Interiors Pull Schedule

Four Levels
• Lower Level

– Imaging, Pharmacy, ED, 
Cardio 

• Lobby Level
– Prep & Recovery, OR’s, 

PT
• 1st Floor

– Patient Rooms, ICU
• 2nd Floor

– Patient Rooms, LDRP, 
Kitchen, Chapel
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Traditional Schedule

• Generalized
• Pre-Bid

• Estimated Sequence
• Estimated Durations
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Division of Work Areas
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Pull Session

• Project Team Input
• Precise Durations
• Detailed Sequence
• Proactive Approach
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Coordinating the Utility Connections

• MEP Site Utility Yard
– Multiple Trade 

Coordination
– Start – Finish 

Schedule
– Subcontractor 

Requested
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Coordinating the Utility Connections
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Weekly Work Plan
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Variance Chart
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WWP - Percent Complete
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Constraint Log
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LAST PLANNER

Questions & Answers



Plus Delta
length of presentations was excellent make sure schedule is correct
focused in on smaller pieces of lean make powerpoints available ahead of time
discounted student faculty rate provide a list of attendees - use LinkedIn
case studies of projects
local people providing case studies
sharing of information
mix of participants (different professions)
great attendance
varied experiences, common process


