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Objectives for Today

In order to generate better and
more reliable project outcomes

1. Learn how best projects differentiate from typical
2. Understand impact of project delivery choices

3. Become a lean change agent
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1 LU Credit(s) earned on completion  This course is being submitted for
of this course will be reported to AIA DBIA Continuing Education Unit. In
CES for AIA members. Certificates of order for individuals to earn credits,
Completion for both AIA members they MUST sign up at the table upon
and non-AlA members are available entry, outside the door to our event
upon request. room today.

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 AlA of any
material of construction or any

method or manner of - B _
Questions related to specific materials, methods, and

hand“ng' using, diStribUtingl or services will be addressed at the conclusion of this
dealing in any material or product. presentation.
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Course
Description

The Lean Construction Institute recently commissioned two
original research efforts done by Dodge Data & Analytics and
University of Minnesota which examined 172 projects to find out
what makes projects excel. The research uncovered a hierarchy
of values and expectations for project delivery common among
Owners and five myths commonly associated with Lean and
Integrated Project Delivery (IPD). A surprising result was the
discovery of a ‘gap’ between the Owners’ expectations and the
reality of typical project delivery. This research disproved the
theory that IPD contracts are too complicated and cannot dictate
team behaviors. In this course, the research results will be
presented along with a consideration of ways designers and
constructors might close this ‘gap’ and increase fact-driven Lean
and IPD knowledge across the industry.
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Learning
Objectives

At the end of the this course, participants will be able to:

1. At the end of this presentation, participants will understand what owners value in
design and construction and will be able to analyze and discuss how designers and
constructors can close the gap between owner expectation and typical project delivery.

2. At the end of this presentation, participants will be able to identify Lean process
innovations and tools that are flexible and positively change project team collaboration.

3. At the end of this presentation, participants will understand how the adoption of Lean
impacts the architect's role in design and construction.

4. At the end of this presentation, participants will know when to strike down Lean and
IPD myths with empirical data when they hear myths in the field.

)
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Does this sound familiar?

WHAT ARE YOoU DOING!Z

Lean

o\ Construction

™ Institute

I'M PUTTING THIS
FIRE OUT.

WE DON'T HAVE TIME FOR THAT!

BUT IF | DON'T PUT THIS
ouT, IT'S JUST GOING TO
BECOME A BIGGER PROBLEM.

WE CAN WORRY ABOUT THAT
LATER! WE NEED TO FIX THIS
NEW PROBLEM...

MONTH'S

PROBLEM.

© Lean Construction Institute

...BY THE END OF THE DAY

MODIFIED GRAPHIC SOURCED FROM WWW.PIGMEN

ED.COM



The Business Case for Lean

PROJECTS with HIGH LEAN INTENSITY
are MORE LIKELY to complete
AHEAD OF SCHEDULE & UNDER BUDGET
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Industry Efficiency

analyticsstore.construction.com

B Implemented Lean Practices

= Famiiiar with Lean Practices
B Not Familiar with Lean Practices

Inefficient/Highly Inefficient
62%

32%
14%

Most who never
heard of Lean think
the industry is
Efficient

Neutral

19%

28%
26%

Efficient/Highly Efficient
19%

Lean
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Lean Construction Tenets

Generation Focus on
of Value Process & Flow
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Owner Satisfaction

analyticsstore.construction.com

4
Expectations in Building
Design and Construction

Quality Cost Schedule
Owners Owners Owners
2%

12% | 10%§ 12% /

M Always

I Frequently
Sometimes

M Infrequently/Never

Architects and Contractors Architects and Contractors Architects and Contractors
0% 1%

11%

Lean
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Sat-is-fac-tion

Fulfillment of one's wishes, expectations, or
needs, or the pleasure derived from this.

How satistied are you with the delivery of
capital projects?

— Always

— Frequently

— Sometimes

— Infrequently/ Never

© Lean Construction Institute



Research Overview

Owner Satisfaction & Anp= ome
Project Performance

i P B e mm ARNALTiIUG

Objectives:

1. Benchmark owner satisfaction &
project performance

2. What is the impact of lean?

Survey: 81 Owners/ 162 projects

Industrial
15%

Institutions

overnment

Developer

Lean

<€ Construction
" Institute
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IPD & Lean "

UNIVERSITY OF MINNESOTA

Motivation & Means °"" > "

Objective:
3. How and why does integrated
lean succeed?

Case Study: 10 Owners/ Projects
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Satisfaction vs. Value

Performance from Approval of Capital Project
(% of Best/ Typical Projects)

Completed Ahead Completed
of Schedule g Under Budget

Completed
Behind Schedule

Completed
Over Budget

B Best Project W Typical Project  Total (n=81)
DODG= Aifcs

Lean

o\ Construction
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Schedule Performance

Variance of Final Schedule vs. Allocated Capital Schedule

56%

Ahead of Schedule 37 Behind Schedule

22%

0
6% 4%

—-%24\‘:
[ - | | | | 1
26% to 11%to 1% to 10% No 1% to10% 11% to 26% to More Than

35% of 25% of of schedule Variance of schedule 25% of 35% of 35% of
schedule schedule schedule schedule schedule

=o-Typical -m-Best

Lean

DODG= e
~. == ANALYTICS
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Budget Performance

Variance of Final Cost vs. Allocated Capital Budget

41%

Under Budget Over Budget

20%

% 6% 6%
4

4%

5%

More 11%to 7%to 3% to Less No Less 3%to 7%to 11%to More
than 20% 10% 6% than 3% Variance than 3% 6% 10% 20% than

o o
20% =o-Typical -=-Best 20%

DOD = DATA&
Lean = ANALYTICS
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Satisfaction vs. Value

Rated 3 or 4 5 Rated 3 or 4
for Quality g for Safety

Rated 1 or 2 Rated 1 or 2
for Quality § for Safety

B BestProject B Typical Project
DODGZ= Aifnes

Lean
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Importance of Team Cohesion

Maximizing Success in

Integrated Projects
An Owner’s Guide

% Projects Reporting the Highest (4/4) Rating - gz

68%

Perception of Team Integration of Project Commitment of Team  Timeliness of Decision
Chemistry Team Members Members to Same Making Related to Issue
Project Goals Resolution
M Typical M Best
DODG= Rivres

Lean
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Build the Team

Timing of Key Stakeholder Engagement

Best Projects: 42% Typical Projects:
76% engage key 42% don’t engage key

stakeholders before or stakeholders until design
during conceptualization development or later

——Typical

25%

-B-Best

16%

9 9%
3 4%
—n
Pre-business Business case During During schematic During design During construction End of construction
case validation conceptualization design development documents documents or later
(pre-design) (0-15% design) (15-30%) (30-60%) (60-90%) (100% CD)

DODGS &2
== ANALYTICS

Lean
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Key Stakeholders Selection Process

Top 3 Selection Processes: Top 3 Selection Processes:
Best Performing Project Typical Project
[J Pre-Qualified open bid
24%
@ Best value
(price + proposal)
Best value
| 21% (price + proposal)
®m Negotiated i
Open bid
m Self-selected 16%
team
Lean DOD E EGR?.YG'I'ICS
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Support the Team

Top Project Delivery Methods on
Typical and Best Projects

Top Contracting Types on Typical
and Best Projects

(20% or more usage on either)

21 44% 44%
0

38%

————\

’
19%

Construction Design-bid- | Integrated IDesign-BuiId Lump Sum  Guaranteed | Cost
Management build : Project : Maximum JReimbursable |
at Risk . Delivery I Price (with orl With Target |
I\ J without | and Shared |
- shared |Risk/Reward :
savings) | o,
M Typical M Best

DODG= s

Lean
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Learn as a Team

Methods with Most Degree of Difference Between Usage

Part-time co-lo !
more common |
than full time |

Pre agf'fl\.n@gi_;larlza‘r;lgﬁ I Y A | L |- A
-
Conceptual/Continuous Estimating B D e e L/
I
|
Full-team Gn-boarﬁing E— A + —— 5 1\
BIM Design authoring
A3 Thinking [E3 27% oo mmmmmmmm—mmmo ,
| LPS more common |
Last Planner System® 19% 78 ' in construction than
] in design !
[ ] Typical Bl Best Total (n=81)
DODG= Riifres
6\ ]éf)ill;ttuction

™ Institute
Transforming Desiga and Construction
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Lean Intensity Scoring

*53S’s * Full-Team On-Boarding

* 5 Whys » Kaizen

* A3 Thinking » Last Planner System

» BIM 3D Coordination » OAC Report Out Meetings

*» BIM 4D & Site Logistics Planning = PDCA

= BIM Design Authoring » Prefab/Modularization

= BIM Execution Plan » Production System Modeling

* BIM Model Based Estimating » Root Cause Analysis

= CBA Decision Making » Set Based Design

» Co-Location Big Room » Target Value Design

» Conceptual/Continuous Estimating = VValue Engineering

» CPM Scheduling » Value Stream Mapping

» Design to Budget * Visual Management

» Electronic Information Exchange
Eliminated Greater Weight

Methods Deemed G'Vegzzx:;hc’ds

Standard Particularly

3\ Iéi;lr:;truction IndUStry PraCtlce Val uable
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Succeed as a Team

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

Completed Ahead of Schedule Completed Under Budget

B Low Lean Intensity M High Lean Intensity

DODG= iifics

Lean

o\ Construction

N Institute © Lean Construction Institute



IPD & Lean

IPD (Best)

CM at Risk (Best)

Design-Bid-Build (Best)

.‘
X

(o]

5%
39%

5%

§

21%

MW High Intensity Users W Low Intensity Users

65%

Lean

Construction
Institute
Transforming Design and Construction

DOD = DATA&
= ANALYTICS
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How and Why:
IPD creates need to collaborate
Lean provides the means

All projects in the study* were highly successful:
Regardless of project type, scope, geographic location, previous
experience with IPD or Lean.

IPD establishes out the terms for collaboration:
financial incentives, baseline costs plus overhead, metrics of success

Lean tools and processes facilitate collaboration:
creates alignment around cost, schedule and other goals

*projects self-selected to respond to our request for participation and may not be representative of all
IPD projects. However teams were candid about the challenges they faced and their lessons learned

\ Lean IM
¢ Construction - L
™ Institute UNIVERSITY OF MINNESOTA
IMTEGRATED PROU DEUVER

o - Driven to Discover



Common Project Myths...

1. Delivery matters less than choosing the right people —
behaviors can't be dictated by a contract

2. IPD contracts are too complicated, Lean tools are too rigid

3. IPD only works on large complex healthcare projects —
Teams new to IPD and lean are at a disadvantage

4. Owners aren't getting best value — or — Owners are getting
value but the team is not making profit

5. IPD and IPD-lite are essentially the same; financial
iIncentives and release of liability are no big deal

> I P DA
o Construction . .
" Institute © Lean Construction Institute UNIVERSITY OF MINNESOTA
Tstorming s Conscion Driven to Discover*



5 IPD & Lean Myths - Cheng

Lean

o\ Construction
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Lean Usage & Proficiency

_ m M L-:.= ' TI:-:II N .-Ilj I-JI.I:. e “

Lean Team
Farmation g
= T . I
e £ = § 5
2 g H g @ 50%+ of team experienced
E © » & in IPD/Lean
2 & S o=
E E = _§ g H 0% of team experienced in
i & 8 g 3 2 IPD/Lean
Akron ° ® © o © 0 0 0o ©
Autodesk ©O OO @ © O e
Mosal
OSE L ® ® O 0 0 © © 0
Rocky Mountain ° o © © O o ° ® ©
St. Anthony Done well, used often,
o © ® © & & o o o helpful to the team
Sutter Los Gatos Done but only samewhat
© ® O © o o © o @ helpful or mixed com-
Sutter Sunnyvale ments about effectiveness
i @ O ¢ O © 0 © © L] Did it but not seen as par-
C} ticularly effective by most
T. Rowe Price © ® 0 © © © o O of the team
Wekiva Springs Did not have it
L)) @ ® ®© & & & L)

Lean
Construction
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Tactical Takeaways for Projects

Set targets: Define owner’s business case & goals at c-suite

Build the team: Contract (using best value) key stakeholders prior
to/ during concept design to validate targets & unify the team

Learn as a team: Provide training and coaching for the team to
increase adoption of Lean methods

Support the team: Contracts should support (not thwart) a good
team culture and adoption of Lean methods

nstruction . .
stitute © Lean Construction Institute



Summary

THE BUSINESS CASE FOR LEAN CONSTRUCTION...THERE IS A BETTER WAY!

How do you increase speed to market and/ or improve the return on investment of your capital projects? The Lean Construction Institute sponsored two separate
research studies, conducted by Dodge Data & Analytics and the University of Minnesota, to explore how and why projects excel. Empirical evidence now shows
that projects with high Lean intensity are three times more likely to complete ahead of schedule and two times more likely to complete under budget.

HOW DID PROJECTS PERFORM?

Dodge benchmarked 162 projects identified by owners as best
or typical vs. schedule and budget performance [what cwners
cited as most valuable to them). The sample represents
projects using various delivery methods and contract types
across the United States for owners completing more than five
capital projects over three years.

% Completed
Ahead of Bchedule

% Completed
Under Budget

% Completed
Behind Schedule

% Completed
Ower Budget

. Bust Praject . Tygical Praject

Dodge also inquired about the use of 27 project managemaent
meathods on each project. The research found the following
methods with the biggest gap betwean use on best and
typical projects.

Co-location Big Room
Target Value Design
Prefab / Madularization
Continuous Estemating
Full-team On-boarding
BIM Design authoring
A3 Thinking

Last Planner System =

Lean

6\ Construction
" Institute

Transforming Design and Construction

WHY DID PROJECTS EXCEL?

[f the best projects Dodge found a statistically significant
correlation between high Lean intensity projects and
likelihood to complete ahead of schedule or under budget. Lean
intensity refars to the extent a project used the managemeant
methods studied, particularly those that are recognized as the
most effective.

% Likeliboad to Camplate
Ahead af Schedule

Loww Lean High Laan
. Imtnsity . Irmensity

% Likelihood to Complete
Undir Budget

MYTHS ABOUT LEAN

The University of Minnesata "busted” some industry miyths
through ten in-depth case studies in partnership with the
Integrated Project Delivery Alliance. Regardless of project type,
regulations or Lean/IPD experience the research found that
teams are leveraging Lean and IPD to foster and cultivate "project
first® bahaviors to deliver *A team results” with every team!

— TOP MYTHS BUSTED

1. Delivery martars less than chaoging the rght peeple -
behaviors can't be dictated by a contract
2. IPD contracts ara too complicated, Laan tools ara
toa rigid
3. IPD only works anlarge, complex heatthe are projects —
Teams naw to |[FD and Lean are at a disadvantage
. Ownars aren’t getting best value - or — Dwners are
getting value but the team is not making profit
IFD and IFD-Me are essentially the same; inanscial
incantrves and rebaase of liabality are no big deal

o

© Lean Construction Institute

S0 HOW DO | START?
Based on the research follow these four key steps:

1. Set Targets: Dafine owner's business case and goals.

2. Build the Team: Usa a best value selection process to
contract key stakeholders prior to or during concept design
to validate targets and unify the team.

. Learn as a Team: Provide training and ongoing
coaching for the team to increase adoption of
Lean methods.

. Support the Team: Contracts should support
(nat thwart) a collaborative team culture and
adoption of Lean methads.

WHAT DOES THIS MEAN FOR ME?

While the research is focused on the project business case;
the benefits extend to the individuals and businesses of both
owners and service providers for the project including:

* Reduced costs and improved profitability
® Increased employee engagement
# Battar work/life balance

HOW DO | LEARN MORE?

Faor miore information about the research, connect with the
Lean community in your area and to advance your own Lean
jaurney, please visit:

WWW.LEANCONSTRUCTION.ORG/LEARNING

-ﬁl-\' Lean Construction Institute



Case Study Report

MOTIVATION AND MEANS:
How and Why IPD and Lean Lead to Success

Research Report
November, 2016

University of Minnesota in collaboration with University of Washington, University of British Columbia, Scan Consulting

Sponsared by Integrated Project Delivery Alliance (IPDA) & Lean Construction Institute (LCI)
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Learn More

www.leanconstruction.org/learning
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Order publications to assist you and your team on your Lean

Journey:. www.leanconstruction.org/publications

Connect with your local LClI Community of Practice:
www.leanconstruction.org/local-communities/

Access tools: www.leanconstruction.org/learning/getting-started-with-lean/

Lean
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Questions?

“John Pemberton —jrpemby@ | ok.com

evan Mace - bmace@balfourbeattyus.com

d

g"f ::ba
5 y _(.!"‘:""“\
O\Lean Construction Institute D 0 D DATA B' U I P D y A
srmormingtepattzrens M AR BE BRmg™ o caiwTIes 4  UNIVERSITY OF M NNNNNNNN o s
e == ANALYTICS . , A Y

INTEGRATED PROJECT DELIVERY ALLI/



A i//zzzz77Z7z72z7744040444744d77444000dddcdiizzzzz2z2424

This concludes The American Institute of Architects
Continuing Education Systems Course
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