The g ity i fregmacier, acmrarial and
ineficin! S dokn Cgan -Hythnkng Camsdurion

Why?
- Wasteful
« Inefficient

~
Q - Ineffective

eyt tares quided by
e sonry

ol full mchesloghca | capabd tes ired SUppoL
CURT W 1003 {200]

[ e
v s

™
O e
o

T rabcruale b e devwammn! o an el e s
nal e aficiancy of project ey in presmily comraioed
by e el 3 eparaiid grocesaes through which My are

-

6\' 50% to 78% G ety stz cmaneil o Why
t SomgaCival % ConhonsMn AL What

& - . -
Q T — . How

. = G s itom,
- S’y Pk Predecion e 2300
[

£ Mo et Vg

v n:
¢ T
OJ Mg \nm:"m Integrated Project Delivary
- a The Fundamental Framework
Q) ' New Business Model Ve i
N Technology 2 \
| New Contract Model e wetes %
\ .:. A, n “ R *~| HPE ~IP
F - smmm  Enabling Behaviors \ A s
£ &
3 i
Q § N i o T e TR e T e
Loy S t t
(04) —

Business Model

- Profit - Profit Separated from Cosis
- Ap-E0% of Labor is Ineffcient

- 347% of Casts are Absorted By Ascidens Qverhead [ roflt Dependent on Prolect Outcome . Enabl i ng BEhaVior

- 1% of Maturial is Wasted - Direct Costs without Cap

. 5 g2 -
S— Variable Costs - Limited Change Drders | - ?;’f,'f.'ﬂfffqi’}f igmfremenr
Lean Principles
- Lean Tools
wwaT—— S c'e - Appropriate Technology
e o e - Synchronization
—n—] No Markups! ‘\@o | I Communication
o T o Collaboration
Periormance s

o o e O, 8
I B el o o .
s——

E Contract Model

+ Early Invelvement of Key Participants

« Liahility Limited Amongst RIR Participants
+ Joint Project Management

- Joint Validation of Targets/Goals

+ Balanead Risk/Reward

L Hmal oot mEazed on hisienza daka 1]

Ferloman ool eo ot eesced 1

Narmal Beal:t = Per farmaac Tubealf]




- Wasteful

6 W h y ? i R S
N4 - |

. - ) thics ke nisris ol irursksemniios, 1.um -
carr N o
+ Inefficient I T
- T a R
- Ineffective
o kil capuabilitins aned wuppor.
e
The rNorake BeUnd e desslypimant ; | A AR rOCATT i
n’:'me argely JMJHWH”S I'\’IWQ" whici thay are o -
genoraily pasned, dosigrod avd constucisd Thess grocesses Why \\ /jj/
- ezt e Fagmassed S of fie vy and s ‘f
o . um culure. -
i S o What
m - How
Fies
TR et -
S — e,
— *® |"‘ :
FlEn
Builidung . \ Pretjaszl
: = o / vt Integrated Project Delivery
SR . 8 The Fundamental Framewark
Ep— ' New Business Model Ve g
. Technalagy =
. . New Contract Model e o
5 , ! :\ e—— ) s
N u B s Enabling Behaviors B /
-i'j i & B \ K J—
g : i e ey 4 T 4 IS NN AL
&
Simulats Colabo bk
| s N/ e t : t
Efficizncy ot

%, 4 Business Model
« 5350 of Bmatruction by Pausark Profit - - Profit Separated from Costs

ke - Prokt Dapondont om Praject Outcome _ Enabling Behavior
i e B Actunts QOverhead - Direct Costs without Cap
: + Limited Chahge Order _— + Optimize the Whole
g g Variable Costs i nge Orders . Continuous Improvement

- Lean Principles

+ Lean Tools
FRNTT———" - GQ, « Appropriate Technology
R - Synchronization
— . No Markups! {\%9 L I B | - Communication
- : T T qé Collaboration

-

Parformance | All Resporses

S o sace o F s, s
oo it artararce o s e o
i eerebn

i
1
i

Kay Participants

freee

)
]
]
L)
]
5
1]
]
¥
]
§

hn‘uu!

Contract Model

« Early invoh of Key Parti
= Liability meedArrwst RiR Participants
- Joint Praject Management

Teegnl Casi = X% of Frojected "Funnsa” Qeibormalooslis-based cnhsxnzabeata ¥ - Jailnr Validation of Targers/Goals

Faft = S marmal Profie] « Balanced Risk/Reward

HansonBridgett

e b 1 arkonmAee i s el 177

Sears veagss  Rrminal rafee s Deanna Peafi st faeranes s



Lean Integrated Project Delivery

o ..,OGA.
) ﬂom“ﬁﬁr L)) ?oﬁ
S\ et
omamo.ﬁ w ,?,%o»a@o
ob Owazxﬂd.u ﬁ_.wm_/zﬁm
_waia_woa_o < Oom Gﬂ.zww '
T g ® wa.f
LY
B o0 ©
A (L
O@ﬂ ﬂr.m.ﬂ.o
12



- 30% of Construction is Rework

- 40-60% of Labor is Inefficient

- 3-6% of Costs are Absorbed By Accidents
- 10% of Material is Wasted

Egan Report

2d Compensation Model

/N







Construction Labor Productivity, 1964-2012
based on various deflators
1964 = 100

w30 deflated by annual construction labor cost index, 1964=100

=30 deflated by annual consumer price index, 1964=100

w30 deflated by annual construction value in place index, 1964=100

e (30 deflated by house price index, 1987=100

s C30 deflated by price index of new one-family house under construction, 1964=100
s (30 deflated by price index of new one-family house under construction, 1964=100
wmms Al | non-farm industries

s C30 deflated by annual building value in place index, 1964=100
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Industrial Mega-Projects are Failures If:
- Cost Overruns > 25%
- Cost Competitiveness > 25%
- Schedule Slip > 25%
- Schedule Competitiveness >50%
- Significantly Reduced Production Year 2 and
Beyond

E. Merrow Industrial Megaprojects
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If a project fared more poorly than our threshold on
any one of these five dimension, we classified the
project as a failure. However, very few projects
failed on only one dimension -- Edward Merrow
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Change Orders

Claims

Litigation
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The existing industry is fragmented, adversarial and
inefficient Sir John Egan --Rethinking Construction
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CURT WP 1003 (2006)

The rationale behind the development of an integrated process Is
that the efficiency of project delivery is presently constrained
by the largely separated processes through which they are
generally planned, designed and constructed. These processes
reflect the fragmented structure of the industry and sustain a
contractual and confrontational culture.

Sir Michael Latham



Before examining these elements of transformation, this paper
describes clear hypotheses for what “optimized projects” using
“optimized processes” should look like. At their core, such
projects are implemented by fully collaborative, fully
iIntegrated, and thus highly productive project teams guided by
principles of true collaboration, open information sharing,
owner leadership, team success tied to project success,
shared risk and reward, value based decision making, and use
of full technological capabllities and support.

CURT WP 1003 (2006)
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Integrated Project Delivery
The Funhdamental Framework

Performance Production Integrated Concurrent &_‘simu!atiqn
Metrics Management Engineering Visualization
HIGH INTEGRATED
INTEGRATED INTEGRATED INTEGRATED
P ey CF <+ s @ ‘brocesses ORGANIZATION € INFORMATION
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' New Business Model
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Efficiency
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+4 Business Model

- Profit Separated from Costs

- Profit Dependent on Project Outcome
- Direct Costs without Cap

- Limited Change Orders



Profit
Overhead
Variable Costs



No Markups!



E Owner's
Contingency

ICL ——»

Target Cost

Allowances?

Project

L Chargeable
Contingency

Cost




Simplified Compensation Model

Owner Cost

Target Cost

Direct Cost
Plus Overhead




I innovation Incentive I Execution incentive I

ICL ICL+ .
Gxai Targe/
Business Case ~, _____ BaseTarget e
o, b Final Target Cost 1
Under Target ICL Gain
Add List
L Validation N Planning : Construction |
1 1 1 1
Go/No Go Construction Final

Start Completion



IcL pe ICL+ 4 ICL++
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| | Over Targe

. ICL Loss
Business Case ———— ggg‘[an_rge_t DEE'—""'-"L:-- <
—_— L7$ JI "I Final Target Cost
B Under Target 1CL Gain
Add List
} Validation . Planning 1 Construction 1
Go/No Go Construction Final
Start Completion
Category |Base|ine Good Exceptional
Schedule Meets Target Schedule (10)/wk if late Early by 1 month or more 7 /week|Early by 2 months or more 10/week
Cost Meets Target Cost (5)/1% Above Target 5% Below Target 15]|10% Below Target 25
Quality Meets DEG 0|Better Than DEG S5|Much Better than DEG 10
Brand Consistent with Existing OJReinfarces Brand S)5trong Brand Statement 10
Pod innovation No Reduction in Delivery Time 013 Week Reduction 1016 Week Reduction 20

Target Cost = X% of Projected "Normal” Cost.-"-Normal-cost-is-based-on-historical-data.q

Nominal Profit = 75% * Normal Profit]

Per formance Points—50
50

= Performance Index <1 (Performance-Index-cannot-exceed-1)f

Team Profit = Nominal Profit + (Normal Profit * Per formance Index){
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Meets Target Cost (5)/1% Above Target 5% Below Target 15]10% Below Target

Meets DEG O]Better Than DEG 5]Much Better than DEG
Consistent with Existing OJReinforces Brand 5|Strong Brand Statement
No Reduction in Delivery Time 013 Week Reduction 1006 Week Reduction

Target Cost = X% of Projected "Normal” Cost.--Normal-cost-is-based-on-historical-data.q|

Nominal Profit = 75% » Normal Profitq

Per formance Points—50
50

= Performance Index =1 (Performance-Index-cannot-exceed-1)f|

Team Profit = Nominal Profit + (Normal Profit = Performance Index)q|



Contract Model

- Early Involvement of Key Participants

- Liability Limited Amongst R/R Participants
- Joint Project Management

- Joint Validation of Targets/Goals

- Balanced Risk/Reward
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Governance



Senior
Management
Team

\ 4
Project
Management
Team

Project Vision

Providing Resources
Mentoring

Dispute Resolution
Change Order Execution

Setting Goals

Choosing Investments
Risk Analysis
Training/Mentoring
Create and Manage PITs

Working Teams
Cross-Functional
Temporary or
Permanent



BIM

IT/Tech Schedule

Controls

Project
Management
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Estimate
Cost

Control
Green

Team










Enabling Behavior

- Optimize the Whole
- Continuous Improvement
Lean Principles
Lean Tools
Appropriate Technology
- Synchronization
Communication
Collaboration




Performance | All Responses

Compared to your experience on non-IPD projects, rate your
impression of the performance of this project in each of the
categories below.

T ]
Tl

0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100%

sindicandly better
beter
same

UNIVERSITY OF MINNESOTA ——
Driven te Discover- g




INTEGRATED PROJECT DELIVERY:
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