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PROJECTS FAIL
WHY
3 REASONS PLANNING

PROCESSES

TRAIN ING
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WHY 
PROJECTS 
GO WRONG

PLANNING PROJECTS

Design 
Start

12 MONTHS

NTP

36 MONTHS

End of 
WarrantyCompletion

48 MONTHSDAY ONE

WHEN PRE-CON
SHOULD BEGIN

DESIGN
START

NTP END OF
WARRANTY

COMPLETION

NTP
WHEN PRE-CON

 TYPICALLY BEGINS

DESIGN
START

END OF
WARRANTY

COMPLETION

MISSED DATE
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KEYS TO SUCCESS IN RUNNING
REMARKABLE PROJECTS

• Anchor to past 
experience

• Assess and prevent 
risks

• Pixar Planning
• Include the builders

• Collaborate with 
trades

• Solve problems
• Adjust to 

unforeseen 
conditions

• Finish the work
• Commission 

systems
• Deliver the project 

as promised

PLAN IT FIRST BUILD IT RIGHT FINISH AS YOU GO
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WHY PROJECTS GO WRONG

PROPER 
PLANNING

EXPENSIVE
OVERUN

Or you can find them on paper before construction: THE WINDOW WHERE 
THE PROJECT KEEPS 

RUNNING ON AND ON...  
THIS IS THE OPEN 
WINDOW THAT IS 

LETTING RISKS AND 
COSTS FLY OUT.

WISHFUL 
THINKING

FINISH ON TIME

WINDOW OF DOOM
Your project has “x” amount of problems:

You will encounter them in the field...
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Average over budget
is 65%

It can be up to 800% - 
1990% over

Average time behind 
schedule is 58 days

THE IRON LAW OF PROJECT MANAGEMENT

48%

9%
1%

WHY 
PROJECTS 
GO WRONG



SURFING  T H E  W A V E  O F  LE A N  D E S IG N  A N D  C O N S T R U C T IO N

1© LEAN CONSTRUCTION INSTITUTE






SURFING  T H E  W A V E  O F  LE A N  D E S IG N  A N D  C O N S T R U C T IO N

9© LEAN CONSTRUCTION INSTITUTE

WHEN TRADES ARE 
NOT PACKAGED 

PROPERLY
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WHEN TRADES ARE NOT 
PACKAGED PROPERLY

Z1
3

Non-leveled 
duration

53333
Z2 Z3 Z4
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3 DAYS
NO PREP IN PRE-CON

3 DAYS

TAKT TIME #1

3 DAYS

TAKT TIME #2

3 DAYS

TAKT TIME #3

3 DAYS 3 DAYS 3 DAYS

3 3 3 3

TAKT TIME #4

WITHOUT 
PROPER WORK 
PACKAGING 
FOR SPEED 
YOU WILL END 
UP WITH THE 
FOLLOWING
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INEFFICIENCY GAP
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WHEN ZONES ARE 
NOT LEVELED
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WHEN ZONES 
ARE NOT 
LEVELED

Z1=40 Z3=83Z2=41 Z4=40

2 13456

PREP FOR TAKT TIME 1

Z1=40 Z3=83Z2=41

1345

Z4=40

6 2 1345

TAKT TIME 2

Z1=40 Z2=41

45

Z4=40Z3=83

6 1245 3

TAKT TIME 3

Z1=40 Z2=41

5 125 35

TAKT TIME 5

Z4=40Z3=83

6 12345

55

Z1=40 Z2=41

6

TAKT TIME 4

Z4=40Z3=83

2 1345

Z1=40 Z3=83Z2=41 Z4=40

2 13456

TAKT TIME 1
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4

INEFFICIENCY GAP

2
3

1
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WHEN YOU DON’T 
HAVE THE RIGHT 

NUMBER OF ZONES
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WHEN YOU DO HAVE THE RIGHT NUMBER OF ZONES

ZONE 1

2

MACRO

ENOUGH BUFFERS 
TO COVER RISKS 

ZONE 1
2

3
4 B B B B

NORM

Z1 Z2 Z3 Z4

ZONES  WITH ENOUGH 
SPACE FOR TRADES
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ZONE 1

2

MACRO

Z1 Z2 Z3

ZONES WILL BE LARGER

B

NOT ENOUGH 
BUFFERS TO COVER 

RISKS

ZONE 1

2

3

NORM

IF YOU HAVE TOO FEW ZONES:
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AND IF YOU HAVE TOO MANY ZONES:

Z3Z1

ZONES SIZES MAY END UP TOO SMALL

Z2 Z3 Z4 Z5

ZONE 1
2

3

B

TOO MANY 
BUFFERS TO BE 

EFFICIENT & 
COMPETITIVE

4
5 B B B

NORM

B

ZONE 1

2

MACRO
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YOU MUST 
ALIGN WIP WITH THE 

CAPACITY OF THE 
RESOURCE

YOU MUST ALIGN 
THE UTILIZATION 

OF A RESOURCE...
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WHAT 
HAPPENS WHEN WE LIMIT WIP?

LOW RESOURCE 
UTILIZATION

NO RESOURCE 
UTILIZATION

THIS IS BAD BECAUSE IT WASTES TIME AND CAPACITY
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WHAT HAPPENS
WHEN WE INCREASE 
WIP OVER CAPACITY?

HIGH RESOURCE 
UTILIZATION

THIS IS BAD BECAUSE EVERYTHING SLOWS DOWN
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WHAT 
HAPPENS WHEN WE ALIGN WIP?

THIS IS GOOD BECAUSE 
YOU HAVE BUFFERS FOR 
VARIATION, SHORTEN 
TRAVEL TIMES, AND 
MAINTAIN FLOW.
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• IF WE WOULD NOT LIMIT FREEWAY TRAFFIC TO ZERO,
• WHY WOULD WE IN CONSTRUCTION?

• IF PACKING A FREEWAY ONLY MAKES EVERYONE’S TRAVEL TIME 
TAKE LONGER,

• WHY WOULD WE PACK A CONSTRUCTION SITE FULL?

• IF ADDING MORE CARS TO AN ALREADY PACKED FREEWAY OR 
BEHIND AN ACCIDENT ONLY MAKES IT WORSE,

• WHY WOULD WE ADD CREWS AND LABOR WHEN WE ARE IN TROUBLE 
WITH OUR SCHEDULE?

SO...
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THIS IS LEAN--

SO...
• DON’T LIMIT WIP
• DON’T INCREASE IT
• DON’T PUSH IT
• AND DON’T MEASURE CONSTRUCTION SUCCESS BY HOW MUCH 

WIP YOU CAN HAVE
• ALIGN YOUR WIP TO THE CAPACITY OF THE RESOURCE
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LET’S START BY 
ANCHORING YOU 
TO THE LAST 
PLANNER® 
SYSTEM 
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THE LAST PLANNER® SYSTEM IS 
DESIGNED TO

Respect People

Plan with Last 
Planners®

Collaborate

Create Visual 
Environments
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YOU WILL KNOW YOU HAVE IMPLEMENTED 
LAST PLANNER® IF YOU HAVE

M O N D AY

5AM

6AM

7AM

8AM

9AM

10AM

11AM

12PM

1PM

2PM

3PM

4PM

5PM

6PM

WORKER DAILY HUDDLE 
CREW PREPARATION

NO MEETINGS

SAFETY ORIENTATIONS SAFETY ORIENTATIONS

DAILY HUDDLE DAILY HUDDLE DAILY HUDDLETEAM WEEKLY
TACTICAL

FOREMEN DAILY HUDDLE

TRADE PARTNER
WEEKLY 

TACTICAL

STRATEGIC
PLANNING & 

PROCUREMENT

COORDINATION

MEETING

PLACEHOLDER

WEEKLY MEETING PLAN

NO MEETINGS

DAILY HUDDLE

OAC MEETING

FOREMEN DAILY HUDDLE FOREMEN HUDDLE FOREMEN DAILY HUDDLE FOREMEN DAILY HUDDLE

T U E S D AY W E D N E S D AY T H U R S D AY F R I D AY

WORKER DAILY HUDDLE 
CREW PREPARATION

WORKER DAILY HUDDLE 
CREW PREPARATION

WORKER DAILY HUDDLE 
CREW PREPARATION

WORKER DAILY HUDDLE 
CREW PREPARATION

BIM COORDINATION

1 A MEETING SYSTEM

A weekly meeting to maintain 
the master schedule.

A meeting for pull, look-ahead, 
& weekly work plans.

A daily huddle to coordinate 
work with the Foremen.
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2 A COLLABORATIVE ENVIRONMENT

Trade Partners are respected, they 
are collaborating in meetings and with 
pull plans, and the focus is to see as 
a group, plan as a group, and act as 
a group.
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3 KEY DELIVERABLES

MASTER 
SCHEDULE
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PULL PLAN

3 KEY DELIVERABLES
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6 WEEKS OUT

LOOK AHEAD 

3 KEY DELIVERABLES
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3 KEY DELIVERABLES

WWP

WEEKLY WORK PLAN
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DAY PLAN PERCENT PLAN COMPLETE

3 KEY DELIVERABLES
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THE LAST PLANNER® 
SYSTEM IS NOT ENOUGH TO 
SUCCESSFULLY MANAGE 
YOUR PROJECT. YOU MUST 
HAVE A WORKING FIRST 
PLANNER SYSTEM  AS 
WELL.
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MASTER SCHEDULE

Inaccurate 
milestones

Incorrect 
project 

duration

Improper 
overall 

strategic plan

WITH CPM
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PULL PLAN

Time wasted by 
batching

WITH CPM
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LOOK AHEAD 

Incorrect level of 
detail in look-

aheads

6 WEEKS OUT

WITH CPM
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WWP

Takes too long 
to create & 

manage

WEEKLY WORK PLAN
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Not practical 
for use in the 

field

Does not 
measure real 

data

Root causes 
are not 

understood

DAY PLAN PERCENT PLAN COMPLETE
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THE PROBLEM WITH 
THE LAST PLANNER® 
SYSTEM IS THE 
CRITICAL PATH 
METHOD.
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with 
LeanTakt

JASON 
SCHROEDER

THE ART OF THE BUILDER

TAKT steering & 
Control

CREATING AND MAINTAINING FLOW IN THE FIELD 
WITH THE TAKT PRODUCTION SYSTEM®

BOOK 
TWO

THE BOTTOM LINE IS THAT CPM...
will drain the system like a parasite on a human host.

THIS IS LEAN!
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MACRO TAKT PLAN

THIS IS WHAT HAPPENS WHEN YOU USE LAST 
PLANNER® WITH THE TAKT PRODUCTION SYSTEM® .

You have a correct 
end date, duration 

plan, and intermediate 
milestones.
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YOUR PULL PLANS ARE 
ALIGNED PROPERLY, 
BATCHED  WELL, AND 

CONFIRMED FOR FLOW.

FRAMING & 
BACKING ELECTRICAL INSULATIONPLUMBING

HVAC

FRAMING & 
BACKING

PLUMBING

HVAC

INSULATION INSULATION ELECTRICAL

FRAMING & 
BACKING ELECTRICAL INSULATIONPLUMBING

HVAC

FRAMING & 
BACKING

PLUMBING

HVAC

INSULATION INSULATION ELECTRICAL

MECHANICAL 
PIPING

FRAMING & 
BACKING ELECTRICAL

MECHANICAL 
PIPING

INSULATIONPLUMBING

HVAC

FRAMING & 
BACKING

HVAC

INSULATION INSULATION ELECTRICAL

PLUMBING

FRAMING & 
BACKING ELECTRICAL

MECHANICAL 
PIPING

INSULATIONPLUMBING

HVAC

FRAMING & 
BACKING

PLUMBING

HVAC

INSULATION INSULATION ELECTRICAL

MECHANICAL 
PIPING

FRAMING & 
BACKING ELECTRICAL

MECHANICAL 
PIPING

INSULATIONPLUMBING

HVAC

FRAMING & 
BACKING

HVAC

INSULATION INSULATION ELECTRICAL

PLUMBING

PULL PLAN
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USING THE TAKT 
CALCULATOR YOU CAN 
IDENTIFY THE RIGHT 
NUMBER OF ZONES, 
GAIN BUFFERS, AND 
TARGET A GOOD 
PRODUCTION PLAN.

NORM PLAN



SURFING  T H E  W A V E  O F  LE A N  D E S IG N  A N D  C O N S T R U C T IO N

46© LEAN CONSTRUCTION INSTITUTE

THAT MEANS ALL 
LOOK-AHEADS ARE 
ACCURATELY 
DETAILED, AND 
PERFECTLY ALIGNED 
WITH THE FLOW 
WHICH SYNCHRONIZES 
THE SUPPLY CHAIN.

6 WEEKS 
OUT

LOOK AHEAD PLAN
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WEEKLY WORK 
PLANS ARE FAST 
AND EASY TO 
MAKE AND 
HANDOFFS ARE 
WELL 
COORDINATED. WWP

WWP

WEEKLY WORK PLAN



SURFING  T H E  W A V E  O F  LE A N  D E S IG N  A N D  C O N S T R U C T IO N

48© LEAN CONSTRUCTION INSTITUTE

Day plans are 
now effective and 

PPC calculates 
real data.

DAY PLAN PERCENT PLAN COMPLETE
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ALL YOU NEEDED WAS TO 
IMPLEMENT ALL THREE OF 

THESE LEAN SYSTEMS 
TOGETHER IN SUPPORT OF 

EACH OTHER.
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G A I N E D  
B U F F E R
S

Optimized 
Speed + Risk Mitigation 

Strategies

+Reference Class 
Mitigation Strategies

=

+
Buffers

TargetProduction

YOU CAN 
SHORTEN 
YOUR PHASE 
DURATION BY 
ADJUSTING 
YOUR ZONES.

PromiseContractual

Slowest 
Speed

Risk 
Analysis

Reference 
Class+ +

=

NORM LEVEL TAKT PLAN

MACRO LEVEL TAKT PLAN
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ONCE YOU KNOW HOW MANY ZONES YOU NEED BY 
CALCULATING THEM...
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-YOU CAN PULL PLAN ONE 
REPRESENTATIVE ZONE AND 

CREATE AN ACCURATE 
SEQUENCE THAT EASILY HITS 

THE MILESTONE TARGET.
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THE PULL PLAN ENABLES YOU TO CREATE YOUR 
NORM LEVEL TAKT PLAN...
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-WHICH BECOMES YOUR PRODUCTION PLAN USED 
DAILY WITH THE LAST PLANNERS®.
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WWP
6WLA

NORM LEVEL 
TAKT PLAN
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WEEKLY WORK PLAN
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DAY PLAN 
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KPI  DASHBOARD  



SURFING  T H E  W A V E  O F  LE A N  D E S IG N  A N D  C O N S T R U C T IO N

60© LEAN CONSTRUCTION INSTITUTE

THIS PAGE SHOWS 
THE FLOW ON ONE 
PAGE SO YOU CAN 

VISUALIZE IT.
B B B B B

FRAMING & 
BACKING ELECTRICAL

MECHANICAL 
PIPING

INSULATIONPLUMBING

HVAC

FRAMING & 
BACKING

PLUMBING

HVAC

INSULATION INSULATION ELECTRICAL

LOOK-AHEAD

WEEKLY WORK PLAN

PRODUCTION PLAN

PULL PLAN

MASTER PLAN

B B B B B B
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B

PULL 
PLAN

MATERIAL 
PROCUREMENT

QUALITY
PRE-CON

LINE OF BALANCE

B B

BUFFERS

MILESTONE

B

SEQUENCE

PRODUCTION SYSTEM
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LOOK-AHEAD AND WWP

B B B

MAKE-READY
6 weeks out

CONFIRM   WWP
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Processes - 
Fixed Units

SAME SPEED & DISTANCE IN A FLOW

Car - 
Flow Unit

The key to this type of 
manufacturing is the 
ability to go the same 
speed and distance 

apart from each other 
as they pass through 

the plant.
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Processes - 
Fixed Units

Car - Flow Unit
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LEVEL 2 LEVEL 3
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1st2nd3rd4th

5th

6th
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Passage of time

Fl
ow

 o
f t

he
 tr

ai
n

The intersection of time & space is 
what creates the takt plan shape

FLOW OF 
THE TRAIN



First Planner System

Power to See 
the Paradigm

Mindsets & 
Paradigms

Goals of the 
System

Structure of 
the System

Rules of the 
System

Project 
Proposal

Build the 
Design Team

Enable Design

Builder 
Planning

Start Strong

Team Balance

Lean in ContractsThe Production 
Plan

Procure 
Resources

Win over The 
Workforce

Individual Balance

Manage Risks

Prefab Logistics

Onboarding & 
Orientation

Clean, Safe, & 
Organized Project

Build the
Project Team Takt Plan Creation

Plan Use & 
Management

First Planner  & Last 
Planner® Collaboration

Constraint 
Management

Roadblock 
Removal

Zone Control

Delay 
Management

Zero Tolerance

Daily Correction 
System

Quality at the 
Source

Contractor 
Grading

Team Health 
Score

Quality

Continuous 
Improvement

Customer 
Needs & Wants

Conditions of 
Satisfaction

Leading 
Indicators

Lagging 
Indicators

takt production system®

Meeting & Huddle System

Collaboration

Planning Deliverables

Last Planner® system

Buyout Pre-
Mobilization

Pre-Con 
Meetings First in Place Follow-Up 

Inspection
Final 

Inspection

Safety

Quality

Tea
m

Pla
n

Supply 
Chain

Culture

External 
factors

Design &
Pre-con

Production System Takt Planning Takt steering and control

accountability kaizen kpis

Trade Partner 
Preparation 

process Foremen
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TAKT STEERING & 
CONTROLLUCY’S LAW
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I Love Lucy: A Colorized Celebration - Job Switching clip

Fathom Events
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What We Attempt After a Delay
MONTH

WEEK 1 WEEK 2 WEEK 3 WEEK 4

MONTH

WEEK 1

MONTH

WEEK 4 WE

M M M MT W TH F T W TH F T W TH F T W TH F M T W TH F M TT W TH FM

ZONE 1

ZONE 2

ZONE 3

YOU TRY TO STACK OR 
BURDEN A TRADE TO 
OVERCOME A DELAY-

DELAY
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ZONE 1

ZONE 2

ZONE 3

1 TO 3 TIMES PUSHED

THE LUCY EFFECT

IF YOU TRY TO KEEP THE ORIGINAL 
SCHEDULE BY ADJUSTING THE 

TRADE, YOU WILL EXTEND WORK 
BEYOND THE ORIGINAL PLANNED 

TIME. WORK CAN TAKE UP TO 3 
TIMES AS LONG AS EXPECTED. 

WHAT WILL HAPPEN

DELAY
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UNDERSTANDING 
TAKT & LUCY’S LAW
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What We Should Do Instead
MONTH

WEEK 1 WEEK 2 WEEK 3 WEEK 4

MONTH

WEEK 1

MONTH

WEEK 4 WE

B B

M M M MT W TH F T W TH F T W TH F T W TH F M T W TH F M TT W TH FM

ZONE 1

ZONE 2

ZONE 3

DELAY

THE BEST OPTION IS TO MAINTAIN TRADE FLOW AND KEEP CREWS WORKING IN A RHYTHM.
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Why It Is Possible with Takt?
ZONE 1

ZONE 2

ZONE 3 B B B B B B

WE ARE ABLE TO ABSORB THAT DELAY 
BECAUSE WE HAVE BUFFERS BUILT INTO 

THE TAKT PLAN. 
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WHY DOES THE
LUCY EFFECT HAPPEN?
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Understanding the 
Lucy Effect

You bring more 
resources.
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Understanding the 
Lucy Effect

You begin batching 
work.
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Understanding the 
Lucy Effect

This leads to context 
switching.
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Understanding the 
Lucy Effect

With more people on-site, 
or in the crew, the team 

size increases, and 
communication gets 

more complex.
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Understanding the 
Lucy Effect

With more communication 
channels to be managed.
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Understanding the 
Lucy Effect

With more people in crews the 
composition of the crews 
changes and foremen 

assignments change. Workers 
are then separated from their 

normal environment. 
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Understanding the 
Lucy Effect

Without a consistent leader, 
culture, language, and working 

habits, the crew loses 
productivity.
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Understanding the 
Lucy Effect

With new people coming to 
crews, they need to be 

onboarded. 
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Understanding the 
Lucy Effect

Onboarding to 100% productivity takes at least 7 days at 
best. Meaning the newer people are not fully up to speed 
and productive out of the gate and during crucial times.
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Understanding the 
Lucy Effect

Until new resources reach additional 
productivity, crews typically begin 

working overtime which fatigues and 
overburdens the crew. This only 

helps production for a few weeks until it 
plummets.
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Understanding the 
Lucy Effect

Once overtime begins and new 
people enter the scene, the team 

takes their focus off quality. 
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Understanding the 
Lucy Effect

The crew is now distracted.
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Understanding the 
Lucy Effect

Once distracted they begin 
installing work wrong and are 

riddled with rework which costs 2 
to 12 times the original cost and 

time duration.
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Understanding the 
Lucy Effect

With all the rework happening the 
project team loses focus from 

planning, preventing, and 
removing roadblocks out ahead 
and they begin to experience 

stops and restarts.
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Understanding the 
Lucy Effect

At this point the project descends 
into chaos, much like a dumpster 

fire inside a burning building, inside 
a nuclear bomb, during a solar flare.
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KINGMAN’SFORMULA
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KINGMAN’SFORMULA

ZONE

TAKT TIME

TRADE
PROCESS 
OR  WORK 
PACKAGE

ZONE

TAKT TIME

TRADE
PROCESS 
OR WORK 
PACKAGE

ACTIVE
WORK 
TIME

ADDITIONAL 
TIME

WHAT WILL HAPPEN:WHAT WE THINK WILL HAPPEN:
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ZONE

TAKT TIME

TR
AD

E
PR

O
C

ES
S 

O
R

 W
O

R
K 

PA
C

KA
G

E

VARIATION

LOW
PRODUCTIVITY

CURRENT CREW WORK: WHEN ADDING MORE LABOR, YOUR 
ACTIVITY TIME SHORTENS, BUT YOUR 

OVERALL CYCLE TIME INCREASES.
ZONE

TAKT TIME

TRADE
PROCESS 
OR WORK 
PACKAGE
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IF YOU BRING OUT TOO MANY 
MATERIALS YOU WILL SLOW 
DOWN PRODUCTION FOR ALL 
OTHER TRADES AND IT MAY 

BECOME THE MOST LIMITING 
FACTOR ON YOUR PROJECT.

Overproduction

Excess Inventory

Transportation Motion

Defects

Over-
processing

Waiting

Not Using the Genius 
of the Team

Aligment
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PUSHING, RUSHING, & PANICKING 
LEADS TO... 

Inability to focus on tasks.

Poor decision making due 
to clouded judgment.

Communication channels 
breaking down. 

Increased stress 
amongst the team. 

An erosion of trust 
between the leaders, team, 
and especially the trades. 

Developing a culture of fear 
and anxiety.
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FREE CONTENT AND MORE!
PODCASTS

Listen to our podcasts on your favorite platform.

TRAINING

First Planner 
System  Virtual 

Training

Takt Production 
System® Virtual 

Training 

Superintendent / PM 
Boot Camp

OUR BOOKS

THE ART OF THE BUILDER SERIES

YOUTUBE CHANNELS
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Surfing the  Wave  of Lean Design and Construction

THE ART OF THE BUILDER
TAKT PLANNING & LAST PLANNER®
Jason Schroeder, Elevate Construction IST

Surfing the Wave of Lean Design and Construction

26TH ANNUAL
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