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WHY?



Why Lean Project Delivery?

Traditional Project Design and Delivery
Approaches are Failing at Alarming Rates!
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The productivity opportunity

in construction
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Construction matters for the world economy
... but has a long record of poor productivity

Construction-related spending ...but the sector’s annual productivity
accounts for growth has only increased

13% 1%
0 of the world’s GDP 0 over the past 20 years

alls of additional value added could be
s 1 [ 6 trl I I I 0 n created through higher productivity,

meeting half the world’s infrastructure need
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In the United States, labor productivity in construction has declined since 1968,

in contrast to rising productivity in other sectors

Gross value added per hour worked, constant prices
Index: 100 = 1947
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Agriculture
Manufacturing

Wholesale
and retail

Overall
economy

Mining
Construction

Compound
annual
growth rate,
1947-2010
%

4.5
3.5

34

1.9

0.5
0.1

Total
change

16.1x
8.6x

8.0x

3.3x

1.4x
1.1x



US example

Specialty @ Civil

Building @

Productivity, 2012

Industrial

Size indicates economic
value added, 2012 20
2015 $ million

——— US construction average

$ thousand per person employed, 2015 §

400 —
380 |
Automobile
360 manufacturing
Housing for-sale
340 builders
320 |
- Commercial
o and institutional
200 |
o Oil and gas
180 | Multifamily pipeline
housing
160 - Water and sewer \ Htirghvtvay,
Power and ‘ zﬂ;é
4140 | Communications ———— __ industrial®
Site preparation
120 Plumbing, HVAC
Single-family Electrical
housing —
100 -
80 |- Drywall \Eooﬁ ng
; / /
6o | Framing  poured  Residential | Painting
concrete remodelers
Small trades Heavy construction
40 1 1 1 1 1 1 1 1 1 1 1

-35 -3.0 -25

Source: McKinsey (2017)
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Productivity compound annual growth rate, 2002-12
Annual growth in real gross value added per person employed, %?2
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B Implemented Lean Practices
amiliar with Lean Practices
| Not Familiar with Lean Practices

Inefficient/Highly Inefficient

32%
14%

Neutral

19%
28%
26%

Efficient/Highly Efficient
19%

Most who never
heard of Lean think
the industry is
Efficient

62%

Source: McGraw-Hill 2013

© 2017 Umstot Project & Facilities Solutions, LLC




037
1 every 2 hours



THE “FATAL FOUR"”

The top 4 injuries that lead to fatalities in the construction industry (2012)

FALLS CAUGHT BETWEEN ELECTROCUTIONS STRUCK BY
OBJECTS OBJECT
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Building Magazine February 24, 2016

42.8 years

Median age of US construction industry workers

<1/3 of workforce is under 34



EMPLOYEE ENGAGEMENT MATTERS @4

Out of 100 million people in America who hold full-time jobs

AR LA AR AR RN R

30 million areengaged 20 million are ac- 80 million are not engaged and just there
tivelu di !
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How Owners Define Value
Ranking Relative Importance of Performance Metrics

Project Schedule 75%

Cost/Budget Control 68%

Quality 61%

Safety 54%

I

Project
Design/Service
Provided

25%

| I

4%

End User Experience
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(2014)
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Frequency with Which Projects Meet Expectations

QUALITY
Owners

B Always Meets Expectations
I Frequently Meets Expectations
| Sometimes Meets Expectations

B Infrequently/Never Meets Expectations

Source: McGraw-Hill (2014)

Architects and Contractors

CcosT

Owners Architects and Contractors

SCHEDULE

Owners Architects and Contractors
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Variance of Estimated Schedule and Cost
at Construction Start vs Completion

BEST
Completed
Under Budget

BEST
Completed
Ahead of
Schedule

TYPICAL

Completed TYPICAL
Ahead of Completed
Schedule Under Budget

9% 9%

Completed
Over Budget
Completed
Behind
Schedule

53%
Completed
Behind 66
Schedule %
Completed

Over Budget
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Timing of Key Stakeholder Engagement (Typical/Best)

s Typical !

Best Performing
Projects:
75% engage key
stakeholders before
Schematic Design

16%

=#=Best Performing

Typical Projects:
56% don’t engage key

~ 70

6% 6%

|
|
|
Q
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|
|
|
|

Pre-business Business case During During schematic
case validation conceptualization design
(pre-design) (0-15% design) (15-30%)

0,
e stakeholders until after
Schematic Design
19%
9%
6%
%

During design  During construction End of construction

documents or later
(100% CD)

documents
(60-90%)

development
(30-60%)
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Co-location Big Room

Target Value Design

A3 Thinking

Visual Management

Last Planner System®

BIM Execution Plan

Conceptual/Continuous Estimating

Full-team On-boarding

PDCA

Prefab/Modularization

1 1 1 1 1 1 1 1
D ‘ |

1

0

13%

13%

16%

53%

47%

38%

47%

47%

38%
53%
44%

28%

2= Y

I

. Best Performing Projects

Typical Projects

(Methods are shown in
decreasing order of the
number of percentage
points of difference
between Best and Typical)
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Industry Trends



Google

Google Search I'm Feeling Lucky
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Weather

Wallet Notes Reminders

-

Videos iBooks iTunes Store

100% .

News

M /"' 1%

Stocks

App Store

1
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NETELIN
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NETFLIX VS. BLOCKBUSTER (2004-2010)

. BLOCKBUSTER REVENUE . NETFLIX REVENUE

$6 BILLION

\
$4 BILLION
$2 BILLION $2.2 BILLION
é BANKRUPT

Ed Ed EA Ed Ed EX B
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TOWER
RECORDS
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Pull vs. Push

st Switch User -Hcllo Sarah

Passport 10 Latin Amenc:
Mon 12/3 6:00-6:30pm [ NEwW B TV-G
735 TRAVHD Buenos Aires: Tango. Samantha Brown shares the

NETFL'X hulu 3T E ' : v | " '. : .‘ A sights, sounds and spirit of the many destinations.

Thu 3/5 6:00pm 6:30pm 7:00pm 7:30pn 8:00pm
735 TRAVHD BTSRRI GRERY  Bizzare Food 21 Manly Man Ad.. Bizzare Food Bizzare Food
mﬁﬂ 756 FOODHD Quick Fix Meals With Robin Miller ) Dine on a dime  Chef Ramsey
> Yw 737 HGIVHD House Hunters House Hunters Love It or List It Property Brothers Extrement Ho.
738 TBSHD Local Programmi.. Everybody Loves.. Seinfield Seinfield Seinfield
739 BRAVD Titanic

JIWnME

740 UFEHD Serenity Snowmageddon & 2012: Summer Olympics

(o)
amazon @ Hw "\ 741 LMINHI / Modern Fan'.i'\y N CSI Miami
~— yi30
TWE TV 742 SOENCE Factory Made How Do They Do.. Mythbusters How It's Made Dark Matters

A\ Search g Change Guide Date P Recommendations
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Pull vs. Push

UBER
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Figure 3
Capital projects’ schedule performance

% of projects Projects behind schedule
(%, by project type)
39%
19%
12%
.
0-10% 11-20% >20% New Facility Facility

. construction upgrade maintenance
Level behind schedule

Source: AT. Kearney Excellence in Capital Projects Il study, 2012
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2.5%
Tnnovators

Early Late

Early | Maiority | Majorit
joriTy aority ||
SR | 34% 34 % J&q” 1%
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The Challenges
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[Sure glad the hole isn't at our end.
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Firetighting Mentality
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Complex vs complicated

world

Other Gases

Refinery Fuel

Gaz Gas Processing ‘::|Merox Treaters : ;Eltsanes L Ha$ from

Sour Wigter Stripper
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Distillation

Gas Oil

‘Wacuurn Residuurn

Asphalt

FCC Feed
Huydrotreater

= Finished products are shown in blus
= Sour waters are derived from various distillation tower

reflux drums in the refinery

» The “ather gases” entering the gas processing unit

includes all the gas streams from the varous
process units

Reformer

Jet Fuel Gas Hp
Crude Jet Fuel and/or
_bDiI Kerosene Kerosene

Hydrocracked Gasoline

Diesel Oil
Gas

ail

Hydrocracker

i-Butane

Butenes
Pertenes

Blkylation
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Maphtha | | FCC Gazoline
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1» Petroleumn Coke
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Delayed Coker

Natural Gas
Steam
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CONNECTED BY A L
SMART GRID

Benefits of increased building performance
* cost savings Smart Sensors
 comfort optimization

* humidity
* increased flexibility in energy demand * temperature
* CO2 reduction * light

* CO2 level
* occupancy

ventilation

sun blinds # S)
~h i building properties
>

‘ industrial

"
L) |
W

| ‘ area __ 3

B
wind turbine ‘ i

} sub station

ﬁ electricity grid
residential o
area e
A

1 Building Management System

* real time energy prices
‘ * load occupancy forecasts
 weather forecast anticipation
* demand response signals
* insight in energy usage of devices

~

h 1\
i

A

gneubousz

uninterruptible power supply
meters and sub-meters

SMART BUILDING

personal comfort and increased
building performance

air conditioning

heating

lighting

power consuming devices

combined heat and
power system

ev-charging poles

SMART GRID

bi-directional energy

thermal (heat and
cold) storage

gas network

and communication flows -
water supply

district heating

&
PRIVA
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Not Setting Challenging Targets

* Small goals rather than aspirational goals. People will stop if they
meet the goal.

© 2017 Umstot Project & Facilities Solutions, LLC
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The Death Knell of an Organization

We have
always done
it this way.
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THE PATH FORWARD

Changing Organizational Culture and Leadership



“In the beginner’s mind there are many
possibilities; in the expert’s mind there
are few.” - Shunryu Suzuki



've missed more than 9000 shots in my career. (_‘
've lost almost 300 games.

26 times, I've been trusted to take \)\9 \
| \

the game winning shot and missed.

've failed over and over and over agaln in myﬂfgL
And that is why | succeed. J

~ CPHectael (%'? adasn




“Perfection means things are working
exactly the way we should expect them to
work, desirable or not.” — S. Chris Edmonds



What is Culture?

“Organizational culture represents the
organization's vision, values, norms, systemes,
symbols, language, assumptions, beliefs, and
habits.” - wikipedia 2016



Why Culture Matters

Culture

@ The assumptions and beliefs of employees drive behavior.
@ The collective behavior of employees determines results.

@ The results measure performance and indicate if strategic
business objectives have been achieved.

© 2017 Umstot Project & Facilities Solutions, LLC
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Definition/Alignment of Culture

© 2017 Umstot Project & Facilities Solutions, LLC
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“If you want to eliminate negative behaviors,
decisions and actions in your organization’s
culture, you must change what gets
reinforced.” — S. Chris Edmonds



Different skill sets
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time spent

time spent

The typical organisation

Fire fighting

Executives Middle managers Operatives

The sustainable organisation

Improvements

Executives Middle managers Operatives
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. Action In seven areas
can boost sector
productivity by

—@ Reshape regulation
—Q@ Rewire contracts
—Q@ Rethink design

© Improve procurement and supply chain
—QO Improve onsite execution
—QO Infuse technology and innovation

AL 920-60%

Source: McKinsey (2017)

© Reskill workers
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Potential global productivity improvement from

implementation of best practices'’ Cost savings
Impact on productivity (%)? %

External Regulation Enabler

forces
Collaboration
and contracting -7
Design and
engineering =10
Procurement
and supply-chain 35
management
On-site

. 4-5
Firm-level CocCuion
operational

factors Technology 4-8
Capability
building -5
Pumulative 2738
impact
Gap to total
eoncmy Source: McKinsey (2017)
productivity
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What is the Number One Builder
and Owner Complaint?

The Design Management
Process!!!



Countermeasure: Last Planner® in Design

Desnelom. 5 coy
T Svsem
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The MacLeamy Curve

Concept Development Documentation Construction
Time
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Source: Nikunj Patel
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Dan Pink on Motivation

n o
22 WA - WHEN A TASK GETS MDRE
o 71 P12 TASK CALLED COMPUICATED , IT REQUIRES.
///// / FOR RUDIMENTARY SOME CONCEPTUAL , CREATIVE
¢ \_ CoGNITIWVE SKiLL THINKING

AS LONG AS

THE TASK

~  INVOLVED
USED ONLY
MECHANVAL

SKiLL BONUVSES

(S 'I’A’I‘ORKED
EXPECTED
HiGHEw PAY

= BETTER PERFORMANCE
THAT MAKES SENSE!

THESE
IND OF
MoOTIvATORS
Don'T
work '/
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< FACTORS LEAD To BETTER
PERFORMANCE & PERSONAL
SATISFACTION...

., AUToONOMY

VIASTERY (=.
% PURPOSE .g. =% —
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“People don’t buy what you do. They
buy Why you do it.” — Simon Sinek



Servant Leadership

“What do you need from me to to do your job?”
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2 Second

Lean

How to Grow People and

Gett|ﬂg Better BuildafLeanCule ox““’&
Every Day ' |

N EDITION
Five New
Chapters

Paul A Akers
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Lessons from the Other Industries

PROTOTYPE

RAPIDLY

© 2017 Umstot Project & Facilities Solutions, LLC



HOW RAPID PROTOTYPING WORKS...

1.| discussion of operating context

T inputs from our proprietary
- intelligence process informs

: ;d;' - initial interactions on the
aY 9 business, product considerations

now things get really fun: we use
various types of storytelling and open
design approaches to actually create
the desired product(s)

o

framing the product challenges

we take our advanced research,
match that up with live discussions
to then understand product
roadblocks and opportunities

3.| human roles, responsibilities & visions

all of that defines the archetypes needed
for product success, meaning the who,
the what and the why of a rollout and go-
to-market strategy

testing ideas through scenarios

putting those creative executions

through a rigorous set of logically-

assembled outcomes is where the
rubber meets the road...
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Reinventing the Supply Chain

ARTNER

LOGISTICS & NETWURK = &= CONVERSION

ﬁ%ﬁ%{EEMENTW
SU PPI-Y RESUURCES

PROCESS U GANIZATILN im'm USER = p@MPLEx
PLANNINGu S STORAGES = = =

->FUNCTION 2 E =

MARKET <_ L
INVENTORY
- t§n¥r§ﬁTMEM

€_5 PEOPLES

CUSTOMER t:
E

: ﬁUDRDINATI
-~ REMOTE
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Percentage Reporting the Highest (4/4) Team Dynamics Ratings (Typical/Best)

72% Typical Project
63% 59% m Best Performing Project

34%
16%
9% 9% 9%
Perception of Team Commitment of Team Integration of Project Team Timeliness of Decision
Chemistry Members to Same Project Members Making Related to Issue
Goals Resolution
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Team of Teams
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David Umstot, PE, CEM

Umstot Project and Facilities Solutions, LLC
david.umstot@umstotsolutions.com

www.umstotsolutions.com
619- 201-8483 (0)
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