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Who is GO Productivity?

• We help companies realize the power of productivity and the 
incredible role it can play in improving operations, from the top floor 
to the bottom line.

• As non-partisan ‘trusted advisors’ or coaches we work to build the 
internal capacity within organizations

• Work with partners to address productivity challenges including 
operations, innovation, leadership & collaboration

• Non-profit organization, industry-led board
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How do we see productivity?

We see ‘productivity’ as being made up 
of operational excellence, innovation and 
leadership combined with a collaborative 
culture and the strategic integration of 
these elements 

Productivity = Resourcefulness

• The means to extend the resourcefulness of your business
• About unleashing the potential of people, resources, and time 
• About working SMARTER – not harder
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Objectives of the Session 

• Functional understanding of productivity principles as they 

relate to the construction environment

• Ability to recognize wastes in construction processes 

• Apply the productivity principles

4



Agenda

• History of Lean / Productivity Improvement

• Why Lean in Construction

• Lunch

• Customers and value

• LEGO Collaboration Simulation

• Waste

• Lean tools & applications

• 5S Numbers game

• Summary and wrap up
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Introduction

+ =

Have Fun Learn Be Rewarded

Session about 4 hours, please participate
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Introduction – Participant Obligation

• Constantly relate what you’ll learn to your own
business and day to day operations

• Share possible areas of productivity improvement
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Agenda

• History of Lean / Productivity Improvement

• Why Lean in Construction

• Customers and value

• LEGO Collaboration Simulation

• Waste

• Lean tools & applications

• 5S Numbers game

• Summary and wrap up
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Productivity and Lean Principles 

for Construction 

• Continuous Improvement

• Cost Reduction

• Managing Culture Change

• Empowering, Motivating, 
&Training Staff

• Quality Improvements

• Superior Leadership

• Market Share Expansion

• Customer Satisfaction

• Reliable Suppliers

• Business Strategy

• Safer Work Environment

• Improving Competitiveness

• Increasing and Sustaining 
Profitability

ALL OF THEM! 9



Historical Development of Lean Six Sigma

• Operations Stream

– Henry ford used these principles reduced lead time to transform iron 

ore to an automobile from 14 days to 31 hours

– Price fell; $850, 1908 to $345, 1916

– Toyota invented Toyota production system (TPS) 1950 – 1980, to 
compete with ford’s low cost and gm’s variety of automobile since.

• Quality Stream
– Motorola – 1980s challenge by Japanese chip quality and cost, 

invented “six sigma.” Achieved consistency  

– Engineers changed from measuring defects in parts per 1000 
opportunities to per 1,000,000 opportunities (PPM)

– Motorola has documented about $16 billion savings as a result of six 
sigma initiatives 

– GE – 1990s prescribed six sigma infrastructure of success and 
connected it to business strategy  

Source: Upton and Cox Lean Six Sigma: A 
Fusion of Pan-Pacific Process Improvement
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Six Sigma

Guinness 
Brewery
T-Test

Ford 
Assembly 
Line

Shewhart
Statistical 
Process 
Control

Gilbreth Inc.
Management 
Theory

Deming
14 Points

Toyota 
Production 
System

Motorola 
Introduces 
Six Sigma

Lean 
Manufacturing

GE Adapts 
LSS to 
Business 
Processes

1900 1930 1950 1990 2000

History of Lean Six Sigma

Lean
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Lean and Six Sigma

Lean Principles 
Fundamentals

Waste is 
Evil

Low Cost

Speed Flexibility

Accuracy & 
Precision

Unifying 
Framework

Quality

Variation is 
Evil

Six Sigma Principles 
Fundamentals
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Why is Six Sigma relevant?

Six Sigma (σ) – 6σ
Sigma (σ) is the symbol 
for population standard 
deviation

Variation

Sigma % Defects

Level Good PPM

+/-6σ 99.99966 3.4

+/-5σ 99.9767         233

+/-4σ 99.379        6,210

+/-3σ 93.32 66,810

+/-2σ 69.13 308,700

+/-1σ 30.23 697,700

13



99% is not good enough?

No electricity for almost 
7 hours per month

20,000 lost articles of 
mail per hour

Unsafe drinking water 
almost 15 minutes daily

5,000 incorrect surgical 
operations per week
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What is Lean? – 5 Key Principles

Lean principles are underpinned by 5 key concepts as outlined 
by Womack and Jones in their seminal book: Lean Thinking

1. Specify what creates value from the customer’s perspective

2. Identify all the steps along the process chain or value stream

3. Make those processes flow

4. Make only what is pulled by the customer

5. Strive for perfection by continually removing wastes

Reference: Lean Thinking: Banish Waste and Create Wealth in 
Your Corporation, James P. Womack and Daniel T. Jones
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What is Lean?

Lean Principles Fundamentals

Value

WasteFlow

From the customer’s 
perspective. Would they 
be willing to pay for this?

Continuous movement of 
material and information 
through process tasks at 
the rate of demand

Elimination of Non-Value-
Add (NVA) activities
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Agenda

• History of Lean / Productivity Improvement

• Why Lean in Construction

• Customers and value

• LEGO Collaboration Simulation

• Waste

• Lean tools & applications

• 5S Numbers game

• Summary and wrap up
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Why Lean won’t work in construction

• We are too busy

• Lean is just for manufacturing

• We don’t make cars

• Lean won’t work for us

• We are different (and special)

• We tried that

• We make enough money

• We don’t need to change
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The importance of Lean in construction

Source: University of Michigan and Construction Industry Institute 

Average 
waiting time 
of trades 
ranged from 
62 to 83 
minutes per 
shift

62 -83 
Minutes

Material 
movement 
contributed 
to 40% of 
labour costs

40% 
labour 

cost

Rework on 
average is 
3.13% of 
overall total 
cost (and as 
high as 19%)

3.13% -
19%
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Lean Construction Myths

• Myth #1 Lean is for the shop and can’t be applied or 
adapted to in construction.

• Myth #2 Lean will require me to work faster and 
harder.

• Myth #3 Lean Construction is a management fad.

• Myth #4 Lean’s language is so different I’ll probably 
have trouble applying it on site.
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What Lean is NOT about

• Cost Cutting

• Slashing prices

• Workforce reductions

• Beating up subs & suppliers

• Being mean or stingy
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Lean is not an acronym and has nothing 

to do with LEED 



Why Lean in Construction?

• Construction projects are over schedule 

• Project have cost over runs and change orders

• Our sites injure too many workers

• No one is happy with performance
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Goals of Lean Construction?

• Move towards reliable workflow

• Minimize waste

• Maximize value to the customer

• Optimize the whole, not the parts

• Develop disciple of continuous learning and 
improvement

With Lean, sites are safer, operate faster at a lower cost, and 
are less stressful
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Ways to “collaborate” with suppliers

Vendoring Approach

• Be the “Torque master” of 
price negotiations

• Manipulations and short 
term bait and switch

• Commodity based / three 
bids and a buy

• Fight for margins 

• One dimensional and 
simplistic

• Adversarial 

Lean Approach 

• Alliance model

• Focus on values, strategic fit 
and common goal

• Better margins for all

• Collaboratively work with 
partners to improve 
capacity and capabilities

• Increases safety, 
productivity, and   
innovation

Partnering relationships built on 
trust and collaboration

Vendors sell hot dogs, not 
construction services



Traditional Construction Model

Features
• Competing incentives and 

priorities
• Adversarial vendor 

relationships
• Limited communication 

between supplier and 
customers

• Frequent change orders 
• Wasted materials
• Inefficiencies
• Time and cost overruns 
• Dated and inefficient contracts
• Lack of trust

Owner

Designer

Construction 
Manager 

Sub
Sub

Consultant

Consultant

Finance

Our industry and sector needs to shift to a 
collaborative approach

Sub

Source: Adapted from Howard Ashcraft, IPD Framework 
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The Collaborative / Lean Model

Features & Benefits:
• Early involvement of key participants
• Shared risk and reward based on 

network outcomes
• Reduced liability exposure
• Jointly developed and validated 

targets
• New contract paradigm, ex. IPD
• Reduced supply delays and cost 

overruns 
• Limited change orders 
• Increased accuracy in planning & 

scheduling 
• Increased efficiencies during 

execution

Owner

C/M

Sub
Contractors

Consultants

Consultant

Value
Network

Designer

Consultant

Source: Adapted from Howard Ashcraft, IPD Framework 
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What does this look like to the 

owners?

• Provide leadership from the top, foster a culture of execution excellence

– Stick to project strategy – do not plan on /default to schedule driven decisions

– Quality front end loading, with decisions, drawing and materials on time

• Embrace change management to achieve execution excellence

– Scrutinize current processes and procedures

– Make use of best practices

– Gauge effectiveness by benchmarking against the best

• Unleash productive people – all through the project team

– Engage field execution team early 

– Establish craft strategy up front

– Support apprenticeship system – internally and along the supply chain
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What does this look like to the 

engineers and contractors?

• Fostering a culture of execution excellence

– Seek to understand client’s business drivers

– Quality FEL, with decisions, drawings and materials on time

– Embrace the overarching goal of effective job planning – gauge effectiveness 
by field efficiency: “The right people with the right information, the right 
materials and the right tools, in the right place at the right time

• Providing leadership within the project team

– Be more proactive about innovation – may require “alliancing” with owner

– Be passionate about management of change and using leading indicators to 
identify potential problems “ahead of the curve”

– Embed efficiency – standardize/modularize

– Speak plainly about imposed inefficiencies and developing problems

• Support apprenticeship systems – the workforce of the future
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What does this look like to the labour

and craft?

• Foster a culture of safety and productivity – the building blocks of 
execution excellence

– Encourage professionalism and pride

– Encourage leadership (initiative and accountability) at the workface

– Investing in training and development, particularly in supervisor development

• Partner with contractors and owners for industry wide continuous 
improvement

– Be more proactive about grass-roots innovation – may require changed 
relationship with employers

– Win-win solutions to enhance morale and manage craft turnover

– Speak plainly about imposed inefficiencies and waste

• Support apprenticeship system – the workforce of the future

29



Break
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Agenda

• History of Lean / Productivity Improvement

• Why Lean in Construction

• Customers and value

• LEGO Collaboration Simulation

• Waste

• Lean tools & applications

• 5S Numbers game

• Summary and wrap up
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What is a customer?

• External customer: someone who uses your 
company's products or services but is not part of 
your organization. 

• Internal customer: any member of your organization 
who relies on assistance from another to fulfill their 
job duties.
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Who are your customers?
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What is Value?

KEY QUESTION:
Would my customers be 
willing to pay for this?
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What do you value as a customer?

What is the value for each of your
customers?
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Value Versus Waste

Value Added Activity What the customer values

Necessary Activity What we have to do to run or 
manage the business

Wasted Activity What is not adding value to 
the customer or the business

+ $

- ($)
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Value Versus Waste

More than 90% of total lead time is 
usually Non-Value Adding time

Source: High Performance Solutions Inc.

Lead Time

Red: Non-Value Adding Process time
(waiting, moving, counting, queuing)

Adding Cost
(Opportunity 

or waste)

Green: Value Adding time (cutting, turning, bending, changing etc.)

Adding 
Value

Quote Cash

A Process is a Series of Steps or Activities

Lean 
Thinking 
begins by 
focusing 
on  the 

red 
spaces 
(Waste)
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Fill in the Value and Waste
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The opportunity for us…

Source: Construction Industry Institute

Waste in Construction Waste in Manufacturing
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Agenda

• History of Lean / Productivity Improvement

• Why Lean in Construction

• Customers and value

• LEGO Collaboration Simulation

• Waste

• Lean tools & applications

• 5S Numbers game

• Summary and wrap up
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CONSTRUCTION COLLABORATION 

SIMULATION
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Set up

42

Portal #1

Portal
#2

Portal #3

Portal 
#4

Box

Table

• Tables of 12 people
• Each table has four (4) 

groups
• Each group has one (1) 

captain who each can 
only look in one (1) portal 
and cannot touch any 
Lego

• All other team members 
cannot look in any of the 
portal(s) and can only 
build with Lego



Instructions

The customer needs four structures within ten minutes. The 
company only gets paid if all of the structures are built properly 
and on time. Each team in your group is assigned to build one of 
the structures. 

There are only five rules:

1. Each team must pick one captain 

2. Only the captain can observe the object

3. Captain cannot observe the object through anyone else’s 
portal 

4. Captain cannot touch the LEGO structure

5. The box cannot be moved 
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Debrief

How did your team and group do?

What was your strategy to complete the build?

What were the key learnings from your group?
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Agenda

• History of Lean / Productivity Improvement

• Why Lean in Construction

• Customers and value

• Waste

• Lean tools & applications

• LEGO Simulation

• Summary and wrap up
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Waste – Non Value Adding Activities

• “Any Activity that Adds Time, Effort and Cost to the 

Product/Service Without Adding Client Value”
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Lean helps us to see waste
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Image source: Lean Homebuilding Partners
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Lean helps us to see waste
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Skills – Underutilized People:

People’s abilities not their time

• Limited Employee Authority & Responsibility

• No Employee Empowerment

• High Absenteeism and Turnover

• Management Command & Control
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What can you do with the waste?

Eliminate Simplify

Synchronize 
and 

Standardize
Automate
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What wastes exist on your projects?
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Break
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Agenda

• History of Lean / Productivity Improvement

• Why Lean in Construction

• LEGO Collaboration Simulation

• Customers and value

• Waste

• Lean tools & applications

• Summary and wrap up
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Tools to make it better

• Find and remove the waste (always) 

• 5S (Sort, Set in Order, Shine, Standardize, Sustain)

• Standard work (SOP)

• PDCA (Plan-Do-Check-Act / Deming cycle)

• A3 Methodology / problem solving
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Tools to make it flow

• Modular Construction & Pre-fabrication

• Collaboration & Integrated Project Delivery (IPD)

• Scheduling and Pull Planning

• Building Information Modeling (BIM)

• Work placement & Kanban 

• Takt time and level loading
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Lean Six Sigma Tools and Applications

Standard Operating Procedures (SOPs) 
allow:

• Easier Training

• Better Error-Proofing

• Adoption of Best Practices

• Compliance with Quality Registration

• A Common Way of Doing Things 

SOP
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Lean Six Sigma Tools and Applications

DMAIC Methodology:

Define

Measure

Analyze

Improve

Control
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Lean Six Sigma Tools and Applications

5S:
1. Sort Out

2. Set in Order

3. Shine

4. Standardize

5. Sustain

Visual Management:

• Easier Communication

• Charting of Performance Metrics

• Venue for Generation of Ideas

63



5S – The Philosophy

• A place for everything and everything in its place

• Once progress is made, don’t allow it to backslide

• If nothing is done, nothing will improve

• Every employee must be involved regardless of 
hierarchy

“If you always do what you have always done, you will 
always get what you always have gotten.”



5S Numbers Game – Round 1

• In order to demonstrate the principles of 5S, we have 
a 6 round Numbers Game simulation.

• Our job during a 20 second shift, is to find and strike 
out the numbers 1 to 49    in correct sequence.   
Example: 1  2  3

• The team score will be represented by the lowest 
individual score achieved.

• Keep the papers face-down until we start.



20 sec
Timer
Start15 

seconds

10 
seconds

5 
seconds

Stop

5S Numbers Game – Round 1

Let’s see how we did?

Are we happy with the results?



5S Numbers Game – Round 2

• The first step of a 5S implementation is “Sort” and so 
we have removed from the area all the numbers 
from 50 to 90 which are not needed.

• Same rules apply.  Strike out numbers 1 to 49 in 
sequence during a 20 second shift.

• The team score will be represented by the lowest 
individual score achieved.

• Keep the papers face-down until we start.



20 sec
Timer
Start15 

seconds

10 
seconds

5 
seconds

Stop

5S Numbers Game – Round 2

Let’s see how we did this time?

Have we improved?



5S Numbers Game – Round 3

• We saw some improvement after implementing 
“Sort” and now we are including “Set in Order”.

• To do so, we have installed some racking and we 
have organized the items.

• Same rules apply 20 second shift, lowest individual 
score equals team score etc…

• Keep the papers face-down until we start.



20 sec
Timer
Start15 

seconds

10 
seconds

5 
seconds

Stop

5S Numbers Game – Round 3



5S Numbers Game – Round 4

• Having now made a significant step forward, we 
must now “Standardize”.

• Since we are dealing with numbers 1 to 49 in 
sequence, it seems logical to re-organize them in a 
standard way that makes the completion of the work 
task as easy as possible.

• This should ensure that everyone is able to complete 
the task (and therefore produce a team score of 49.)

• Keep the papers face-down until we start.



20 sec
Timer
Start15 

seconds

10 
seconds

5 
seconds

Stop

5S Numbers Game – Round 4

Did we achieve our goal?

Are we happy with the results?



5S Numbers Game – Round 5

• To show respect for Standards it is necessary to make 
the “management” of the area visual.

• Returning to our original work area, we have for this 
assignment two numbers missing.  We cannot 
complete the task without these numbers - so first 
we have to find them.

• When we move to the next slide we will start a clock 
running until we find the 2 missing numbers.  Call out 
the 2 missing numbers when you identify them.



10
13

23

2
730

47

51

58

62

79

40



5S Numbers Game – Round 6

• How did that last exercise make you feel?
• Now let’s look at the same production cell after 

completing the 5S implementation and repeat 
the same task. 

• When we move to the next slide we will start a 
clock running until we find the 2 missing 
numbers.  Call out the 2 missing numbers.



Numbers from 1 to 49

10

13

23 27 30

47

40



5S Numbers Game – Round 6

• Now how much easier is it to find the quality 
problems?



5S – Final Thoughts

• Achieve the discipline or habit of properly 
maintaining the correct 5S procedures

• Develop a habit of simplifying, straightening, 
scrubbing, and stabilizing your workplace

• Everyone has to accept 5S as a personal goal

• People follow examples, good or bad. Set a good 
one!



Agenda

• History of Lean / Productivity Improvement

• Why Lean in Construction

• Customers and value

• LEGO Collaboration Simulation

• Waste

• Lean tools & applications

• Summary and wrap up
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To take back to site (or office)

• Collaboration won’t happen overnight

• Regardless of the contract we can collaborate 

• Tough on issues – not people

• Optimize the project not the parts

• Can’t contract behavior (what we think the contract 
is vs. what it means) 

• Get the right people on the project (and the wrong 
people off)

• Measure, measure, measure
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Managing Change

Source: High Performance Solutions Inc.

Vision +  Skills +  Incentive +  Resources +  Plan =  Change

XXX +  Skills +  Incentive +  Resources +  Plan =  Confusion

Vision +   XXX +  Incentive +  Resources +  Plan =  Anxiety

Vision +  Skills +     XXX +  Resources +  Plan =  Stagnation

Vision +  Skills +  Incentive +  Resources +  XXX =  False Start

Vision +  Skills +  Incentive +      XXX +  Plan =  Frustration

Productivity Improvement Implementation
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Conclusions

Productivity Improvement Principles

Speed Quality Cost
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Conclusions

A Tremendous Opportunity to:

• Transform Your Productivity

• Delight Your Customers

• Boost Employee’s Value and Satisfaction

• Bring a Smile to Stakeholders

• Expand Your Markets
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Questions and discussion

84

Kevin Erickson, MBA, LSSBB

www.goproductivity.ca

1-780-784-6000

www.reflectionsonlean.com

http://www.goproductivity.ca/
http://www.reflectionsonlean.com/

