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REFLECTING ON OUR PAST, ENVISIONING OUR FUTURE ~o
o Lean Construction Institute

L earn i N g O bj e Ct i Ves N> Immersive Education Program

@ Define the meaning of Target Value Delivery and understand the intent of

the approach.
(2

.
<

Define relevant terminology required for implementing TVD and understand
the interconnectedness of the four phases, including the actions and outputs
of each phase.

|dentify key Core Components of TVD and how they interrelate to improve
the project process and outcomes.

Discover set-based design practices, understand the impact of sound
decision-making, and the relationship to TVD.
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TARGET VALUE DELIVERY \

. Qi
Project Elements

Lean can be implemented
regardless of commercial terms:
Design-Bid-Build, Design-Build or
Integrated Project Delivery. The
degree of implementation varies
with the terms.

Lean teams organize in a
structure that leads to
improved coordination,
outcomes and shared
leadership.

LEANIS
CONTRACT NEUTRAL

OPERATING SYSTEM

A Lean Operating System is a
organized implementation of Lean
Principles and Tools combined to allow
a team to operate in unison to create
flow.
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Six Tenets of Lean Construction N i o

Respect for people Optimize
the Whole

Optimize the Whole
Generate Value

Improvement Value
Eliminate Waste PEOPLE

Focus on Flow

Continuous RESPECT FOR Generate

Flow Waste

Continuous Improvement
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Lea N J ourn ey to M a Ste ry W™ Immersive Education Program

How will you reach the next
level on your journey?

Competency

Understanding ‘

Continuous Learning I
Awareness Cycle(s) /

”’
-
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Target Value Delivery TN it

8:00 AM — Introductions
8:30 AM — Target Value Delivery
Presentation/Simulation

9:45 AM — Break 15 minutes

12:00 PM — Lunch
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Target Value Delivery

1:00 PM - Continue
3:00 PM — Break 15 minutes

4:45 PM — Wrap up and Plus/Delta

5:00 PM — Adjourn
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o\ Lean Construction Institute

v Immersive Education Program

Let’s break into project teams:

You'll get a chance to introduce yourselves in a
few minutes.

10 MINUTES
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Target Value Delivery (TVD) Overview g

Business Case Validation Value Delivery: Steering to Target in Design Value Post
Planning Chapter 3 and Construction Construction
Chapter 2 Chapter 4 Chapter 4

TEAM FORMING/ORGANIZATION Chapters 6 &

BIG ROOM Chapter 8

PROJECT PLANNING Chapter 9 CORE
COMPONENTS
OF TVD

CONTINUOUS ESTIMATING Chapter 11 PROCESS

CONCEPTUAL DESIGN Chapteri2

PRODUCTION DESIGN i
—O I CONSTRUCTION Chapter 14
]
1
—0 O :

PHASES OF TVD

Image courtesy of InsideOut Consulting & Southland Industries

© LEAN CONSTRUCTION INSTITUTE 10



TARGET VALUE DELIVERY

6\ Lean Construction Institute

Target Value Delivery (TVD) NP inmeniveBiscion g

A disciplined management practice to be used throughout the project to ensure:

» The facility meets the operational and performance needs and values of the users.

* The project is delivered within the allowable budget, schedule, and intended scope.

« That innovation is promoted throughout the process to increase value and eliminate
waste.
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Target Value Delivery (TVD) NP inmerivealon g

Target Value Delivery encompasses
Target Value Design
AND

Target Value Production (Construction).

Target Value Design

Target Value Production
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. . Mg  [mmersive Education Program
Application

Target Value Delivery is to be applied
holistically to obtain maximum value.

Regardless of the project delivery framework, _ .
the owner, designers, builders, and key trades Creative YET Tension
must be fully engaged from the onset.

It generates a creative tension between driving
up quality YET driving cost down.
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Traditional vs. Target Value Delivery

\ Lean Construction Institute

v Immersive Education Program

Cost is an output of design

Value

/
Engineering
Loop

e
@
The goal of TVD is to minimize the Traditional ™ st Setienos

waste produced by the design,
estimate and redesign cycle(s)of L L L L
the traditional value engineering

approach.
V- :

Target Value > . SR RS L

Delivery

DESIGN

PRODUCT
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TV D P h a S e S OV e rv | eW v Immersive Education Program

Target Value Delivery
Phases

This graphic depicts the
relationship between the
TVD Phases and the

Ta rgets. Validation —>
Targets

Targets may include DeS|gn to

cost, time and quality as Tafgets
defined by the Value
. g argets
Definition. .
Value Post Constructlon
Assess the
Outcome

Resource

Business Case Planning Set Targets
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. L Q\Lean Construction Institute
Target Value Delivery Workshop Activities ™ it

Create a team and identify roles
Create Owner Value Definition & Team CoS
Study Benchmark and create Cost Model

Validate Business Case

Create Big Ideas and test against project CoS

Turn big ideas into program and working estimate

Evaluate sets and present on design concept and cost
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Team Forming/Organization TN o g

S TEAM FORMING/ORGANIZATION Chapt

CORE
COMPONENTS
OF TVD
PROCESS
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o\ Lean _Constr_uction Institute
E a rl y Te am I NvoO I veme nt V>  [mmersive Education Program

Effort/Effect
A

PD: Pre-design

SD: Schematic design

DD: Design development

CD: Construction documentation
PR: Procurement

CA: Construction Administration
OP: Operation

Abilitg to impact cost and functional
capabilities

Cost of design changes
Traditional design process

IPD design process

Graphic courtesy of Patrick MacLeamy AIA / HOK
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Characteristics of High Performing Teams == e tainte

A high performing team is built on a strong
foundation of trust among all members.

There is a culture of respect that enables
members to effectively deliver against CoS.

LEADERS

CORETEAM

High performing teams break down barriers e
through innovation and continuous improvement

CLUSTER GROUP®

They break down traditional silos to maximize
skills and optimize performance.

ONORONO
\
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Introduction & Team Formation e

Teams to Introduce themselves:

Name

Where you are from

What roles you typically play in the industry
Decide roles you will play this morning

« Distribute Role Name Tags

10 MINUTES
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. 6\ Lean .Constrgction Institute
Roles for the Exercise N mmenive Educston o

Owner developer

End user advocate

Architect

Contractor — Budget and schedule champion
Mechanical design builder

Landscape design builder
Exterior skin design builder
Interior design builder
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Team Forming Exercise NG e e

How would you go about building your team?
What characteristics would be important?
What interview questions might you ask?

How do you build trust within the team?

10 MINUTES
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B | g RO O m | S v Immersive Education Program

Big Room refers to a project approach of bringing key individuals
together to:

» Collaborate, plan, update, solicit resources, invite feedback,
demonstrate accountability, and schedule events in order to:

« Speed communication and decision-making.

» Reduce siloed thinking or approaches.

» Compare the project’s current state to the published goals or
Conditions of Satisfaction.
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. . o\ Lean Construction Institute
Big Room is: ~>

Immersive Education Program

Big Room is a commitment to a project,

the team and to working together!

© LEAN CONSTRUCTION INSTITUTE 24
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B | g RO O m v Immersive Education Program

For most of the day, we will operate as a Big Room:

Represent Core Team as a whole
Break into Work Clusters to problem Solve

Hold Core Team Integrating Events

02 MINUTES

© LEAN CONSTRUCTION INSTITUTE




Transition to

Business Case Planning Phase "\
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BUSIneSS Case Plannlng Phase W™  Immensive Education Program

Business Case
Planning

© LEAN CONSTRUCTION INSTITUTE 27
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. o\ Lean .Constr-uction Institute
BUSlneSS Case Phase W#®>  Immersive Education Program

The operational use/benefit proposition described by the owner that
initiates the development of the project.

The owner-provided purpose or “why” that becomes the anchor of the
project.

Sets the Allowable Cost.

Includes Value Definition Statements by the owner for the project.
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Framing the Business Case NG e B g

Could we build X thing for $Y and have it by Z date?

« Could we open a replacement hospital in Castro Valley, CA
for $300 million by early 20217

* Could we find a way to increase overall visitor count by X%
for a capital expenditure of $1 billion by 20237

© LEAN CONSTRUCTION INSTITUTE
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Allowable Cost:

« The absolute maximum project cost based
on the Business Case.

Should include all costs associated with
delivering the project.

It becomes the subject of the Validation
Phase.

© LEAN CONSTRUCTION INSTITUTE
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Allowable
Cost

Construction
Budget
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. v Immersive Education Program
TVD Cost Terminology

Allowable Cost

The amount the owner
is willing to spend for
the total project.

Business Case
Planning Phase

© LEAN CONSTRUCTION INSTITUTE 31




Transition to

Validation Phase
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Va I I d atl O n P h a S e N> Immersive Education Program

Validation
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Val |dat|0n Phase W™ Immersive Education Program

The project team determines whether the project is viable based on the
outputs of the Business Case Phase.

Output is team understanding and alignment:
» Scope definition
* Value Definition & CoS
 Expected Cost

» Target Cost

© LEAN CONSTRUCTION INSTITUTE
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v Immersive Education Program

Expected Cost

|s an expression of the team’s best
estimate at the conclusion of the
Validation Phase of what current best
practice would produce as a price for the
facility reflected in the accompanying
basis-of-design documents.

Typically will also be supported by
benchmarking or other market data to
calibrate the Expected Cost in light of the
market context.
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v Immersive Education Program

Target Cost

Is the cost goal that a project team is striving to
achieve for its design and delivery efforts.

Should be either equal to or less than the
Allowable Cost and Expected Cost.

Should be set at less than best-in-class past
performance.

Creates a sense of necessity to drive innovation
and waste reduction into the design and
construction process.
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. v Immersive Education Program
TVD Cost Terminology

Allowable Cost Expected Cost Target Cost

The gr_nount the owner The best estimate that The team goal for the
is willing to spgnd for the team projects the total project.
the total project. project will cost

Business Case Validation Validation
Planning Phase Phase Phase
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T h e P rOJ e C t Mg#®®>  mmersive Education Program

A 45 unit development of “tiny homes” for
Housing and Urban Development

Remember process matters more than outcomes of the simulation.
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T h e P rOJ e C t Mg#®®>  mmersive Education Program

The following slides outline “The Project”
Business Case & relevant information

15 minutes total

© LEAN CONSTRUCTION INSTITUTE




TARGET VALUE DELIVERY
o\ Lean Construction Institute

Own e r B U S I N eSS Ca S e V>  [mmersive Education Program

OWNER:
Arizona Community Social Services Group

MISSION STATEMENT:

“Strengthen our community by creating living condition
stability, economic opportunity and supporting services
to those in need.”

© LEAN CONSTRUCTION INSTITUTE
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. o\ Lean _Constr_uction Institute
Own e r B U S N eSS Ca S e V>  [mmersive Education Program

« $4,500,000 Allowable Cost
« HUD grant and private donations

 “Tiny Home' low income housing community of 45 units
» Approximately 40'x100’ lot sizes

 Unit program diversity 250 — 750SF

* 10 year rent to own model

« Minimize Utility Costs (100 energy units / month)

© LEAN CONSTRUCTION INSTITUTE
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Allowable Cost Breakdown

Land Purchase
Entitlements, Clearing/Grading & Utilities

Project Administration

Community Center Project (Property Adjacent, by Others)

Design & Construction Funding
Building, Landscape/Hardscape & Furnish

Rent-To-Own: $1/SF for 10 years, simple payback
* Max allowable cost = 10 year rent — 10% Admin/HOA
« E.g. 550SF X $1 X120 = $66K — 10% = $59,400 ($108/SF)

© LEAN CONSTRUCTION INSTITUTE

$1,141,000

$550,000

$225,000

$545,000

$2,029,000
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o\ Lean Construction Institute
P rOj e Ct S ite v Immersive Education Program

e 4.6 Acre Parcel
e 40’x100’ Lot subdivisions

« Main site, utility and roadworks by owner

[ ..__ 2
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P roj e Ct P I Ot W™  Immersive Education Program
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Value Definition Statements

Define what the customer wants from the
process.

Are composed of high level statements
that describe expected outcomes, or
“value” that the project will deliver.

Should not be ranked or weighted.
Should include all stakeholder input.

© LEAN CONSTRUCTION INSTITUTE

Lean Construction Institute
Immersive Education Program

@

Represents the
orgenization’s conviction.
The core PSU/ABE
cherishes...its beliefs and
traits and how the IPD
team conducts itself and
its business.

Value Aims (Objectives)

Our work will be guided and informed by our beiiefs and commitments to:

Excellence: We will enhance the student and faculty experience by promoting excellence in
functionality to foster a culture of scholarship, research, and leadership.

Advancement: We will respect and elevate the PSU-ABE brand by reflecting the mission,
history, and future of the Biological and Agricultural Engineering program.

Engagement: We will integrate building designs, systems, and materials that reflect the
aspirations and visual expression of PSU-ABE, students/faculty, and the community.

hood: We will ri ize the importance of the precinct neighbors and improve the
pedestrian experience and external environment.

Sustainability: We are committed to being good stewards of PSU resources and environment
through critical system’s evaluation, analysis, and implementation.
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. mgwm Q\Lean _Constr_uction Institute
Value Definition Statements N immeniveEiucation Fogen

To Create:

« Community & environment fosters respect and restoration of self
esteem.

 Sustainable design for reasonable future costs to residents and
association.

« Economic stabilizing opportunity for community residents.

« Safe environment for residents.
 Equity building opportunity based on target rent model.

« Stakeholder alignment from from all CSS programs (Housing, Food,
Jobs, Health, Publications).

 Create added value opportunities through savings.

© LEAN CONSTRUCTION INSTITUTE
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Conditions of Satisfaction (CoS):

6\ Lean Construction Institute
o

Immersive Education Program

A
Are developed by the team informed by the CONDITIONS OF

SATISFACTION
Value Definition Statements.

IMPROVE THE PATIENT SATISFACTION SURVEY SCORE BY
5 %.

1

IMPROVE THE AVERAGE DOOR TO DISCHARGE TIME

Measurable statements that inform a project BY 30 MILTES,

team about which tests a project must pass to be DEPARTMENT BY 5.5

UTILIZE THE LAST PLANNER SYSTEM TO TRACK AND

acce pted aS a S u CceSS . MANAGE CONSTRAINTS WITH A 75% OR GREATER PPC.

BIM COORDINATION TO BE DONE THROUGH
CONSTRUCTION DOCUMENT DEVELOPMENT.

EXCELLENCE IN SAFETY: 85% EXCELLENT RATINGS AND
ZERO LOST TIME INCIDENTS.

Inform the decision-making process of the team.

EXCELLENCE IN HOUSEKEEPING: S0% EXCELLENT RATING
OR HIGHER.

E INNOVATION BY PREFABRICATION

Are developed by the team inCluding the Owner. E ALL TEAM MEMBERS WILL GO THROUGH ONBOARDING.

© LEAN CONSTRUCTION INSTITUTE
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o\ Lean Construction Institute
v Immersive Education Program

Conditions of Satisfaction Exercise:

Develop the CoS for the project

15 MINUTES

© LEAN CONSTRUCTION INSTITUTE
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Team-Developed CoS:

Quantitative

» Energy efficient design
* Low monthly utility cost
* High % of daylighting
 Innovative water management system
Meet the Allowable Cost

25% workforce inclusion (Underemployed /

Community Residents — min. 10% each)

Community engagement:

Regularly (weekly) updated progress signage
at visible location

Social Media Updates (min. 3 per week)

© LEAN CONSTRUCTION INSTITUTE

o\ Lean Construction Institute
v Immersive Education Program

“Town Hall” community feedback events (min. 1
per quarter)

The unit should make the end user feel safe in
their home.

Robust, proactive protection of the safety of our
workers and community:

» Weekly team safety walk-throughs

 Short-falls remediated immediately (no more
than 24 hours)

« System for immediate reporting of safety
problems identified by workers and
community members

All team members earn a fair profit
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Te a m _ D eve I O p e d C O S : v Immersive Education Program

Qualitative: Method of Measuring Success:

* TVD team actively builds and sustains a Monthly measurement of progress against CoS:

culture of respect for all team members _
* Quantitative — Current results calculated and

TVD team creates design that supports a reported by CM

culture of self-respect for customer L
Qualitative— Survey completed by all TVD

TVD team actively seeks innovation to team members
reduce waste and wasteful activities,
streamline processes, and improve the flow
of work

Continuous Improvement session held to
review results, and determine steps to correct
short-falls against targets

© LEAN CONSTRUCTION INSTITUTE
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. o\ Lean _Constr_uction Institute
Own e r B U S N eSS Ca S e V>  [mmersive Education Program

« $4,500,000 Allowable Cost
« HUD grant and private donations

 “Tiny Home' low income housing community of 45 units
» Approximately 40'x100’ lot sizes

 Unit program diversity 250 — 750SF

* 10 year rent to own model

« Minimize Utility Costs (100 energy units / month)

© LEAN CONSTRUCTION INSTITUTE
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Typ eS O f E S tl m a tl n g Mg#®®>  mmersive Education Program

@ Cost Benchmarking

@ Conceptual
@ Production

© LEAN CONSTRUCTION INSTITUTE
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Project Cost Model NG e EiuainFog

The cost modeling process begins in the Business Case
Planning Phase with conceptual benchmarking estimating
to determine the Allowable Cost.

This informs the development of the initial Project Cost Model.

The initial cost model should be developed before the design
team makes the first quantifiable decision.

Before any design begins, the team must collectively
understand the preliminary cost model for the project.

© LEAN CONSTRUCTION INSTITUTE
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C (@) St B enc h ma rkl N g W™  Immensive Education Program

Level of Accuracy: Best +/-10% Good +/-15%
« Starts at Business Case Phase

* Refined during Validation Phase

* Informs the Cost Model

« Establishes project assumptions

* Normalizing project to allow comparison

» ldentify risks

» Informs team of what ‘can be done’

© LEAN CONSTRUCTION INSTITUTE 54
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Owner Provided Benchmark Project NS immeieEbcion g

Total SF 225
Notes| Includes 40 SF Loft
$/SF $109
Total Cost| $24,525

Foundation & Framing| $3,188

Skin & Roofing|  $3,679

Glazing| $1,962

Systems (MEP/E) $4,415

Interiors (Incl Carpentry & Doors)  $4,905
Finishes, Fixtures Furnish & Equip| $2,943
GC, Design & Permitting] $1,962

Landscape & Hardscape| $1,472

Year Completed 2016
Inflation to 2019 8%

Location| Cityville, Ml

Geographic Cost Index Diff to Anytown,
Az 5%
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Owner Provided Benchmark Project S inceiveiuton g

Total SF 390
Notes| Includes 90 SF 2nd F|
$/SF $116
Total Cost| $45,240

Foundation & Framing| $3,434

Skin & Roofing| $4,415

Glazing| $2,943

Systems (MEP/E) $3,679

Interiors (Incl Carpentry & Doors),  $4,415
Finishes, Fixtures Furnish & Equip| $2,453
GC, Design & Permitting| $1,962

Landscape & Hardscape| $1,226

Year Completed 2016
Inflation to 2019 8%

Location| Cityville, Ml
Geographic Cost Index Diff to Anytown,
Az 5%
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Owner Provided Benchmark Project S inceiveiuton g

Total SF 360
Notes Single Floor
$/SF $108
Total Cost $38,880

Foundation & Framing| $3,188

Skin & Roofing| $4,415

Glazing| $1,472

Systems (MEP/E) $4,169

Interiors (Incl Carpentry & Doors)  $4,660
Finishes, Fixtures Furnish & Equip| $3,924
GC, Design & Permitting] $1,472

Landscape & Hardscape| $1,226

Year Completed 2016
Inflation to 2019 8%

Location| Cityville, Ml

Geographic Cost Index Diff to Anytown,
Az 5%
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Cost Model — Benchmark Analysis S N

eI Location/  Adjusted Cost for Program Expected Target

Inflation Project SF Normalization Cost +/Delta

Component Model % $/SF
Cost

Foundation & Framing

Skin & Roofing (Inc.
Insulation)

Windows/Glazing

Plumbing, Heating/Cooling &
Energy

Interiors

Finishes, Fixtures & Furniture
Landscape & Hardscape
GCs, Design Fees & Profit

Risk

© LEAN CONSTRUCTION INSTITUTE 58
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B en Ch ma rkl N g Exa m p I e W#®>  Immersive Education Program

eI Location/  Adjusted Cost for Program Expected Target

Inflation Project SF Normalization Cost +/Delta

Component Model %
Cost

Foundation & Framing

Skin & Roofing (Inc.
Insulation)

Windows/Glazing

Plumbing, Heating/Cooling &
Energy

Interiors

Finishes, Fixtures & Furniture
Landscape & Hardscape
GCs, Design Fees & Profit

Risk

© LEAN CONSTRUCTION INSTITUTE 59
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Owner Provided Benchmark Project S inceiveiuton g

Select Target Project

Includes 90 SF 2nd F|
$116
$45,240

$6,333.

$8,143

$5,428

$6,786

Interiors (Incl Carpéntry-&Boor $8,143
Finishes, Fixtures Furnish & Equip| $4,524
GC, Design & Permittingl $2,262
Landscape & Hardscape| $3,619

Year Completed 2016
Inflation to 2019 8%

Location| Cityville, Ml
Geographic Cost Index Diff to Anytown,
Azl 5%
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Owner Provided Benchmark Project S inceiveiuton g

Review by component system

Includes 90 SF 2nd F|
$116
$45,240

$6,333.

$8,143

$5,428

$6,786

Interiors (Incl Carpéntry-&Boor $8,143
Finishes, Fixtures Furnish & Equip| $4,524
GC, Design & Permittingl $2,262
Landscape & Hardscape| $3,619

Year Completed 2016
Inflation to 2019 8%

Location| Cityville, Ml
Geographic Cost Index Diff to Anytown,
Azl 5%
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Owner Provided Benchmark Project S inceiveiuton g

Review by component system

Includes 90 SF 2nd F|
$116
$45,240

$6,333.

$8,143

$5,428

$6,786

Interiors (Incl Carpéntry-&Boor $8,143
Finishes, Fixtures Furnish & Equip| $4,524
GC, Design & Permittingl $2,262
Landscape & Hardscape| $3,619

Year Completed 2016
Inflation to 2019 8%

Location| Cityville, Ml
Geographic Cost Index Diff to Anytown,
Azl 5%
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B en Ch ma rkl N g Exa m p I e W#®>  Immersive Education Program

eI Location/  Adjusted Cost for Program Expected Target

Inflation Project SF Normalization Cost +/Delta

Component Model %
Cost

Foundation & Framing

Skin & Roofing (Inc.
Insulation)

Windows/Glazing

Plumbing, Heating/Cooling &
Enorgy $6,786 15

Interiors

Finishes, Fixtures & Furniture
Landscape & Hardscape
GCs, Design Fees & Profit

Risk
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Owner Provided Benchmark Project S inceiveiuton g

Review by component system

Includes 90 SF 2nd F|
$116
$45,240

Foundation & Framing| $6,333.

Skin & Roofingl  $8,143

Stazing $5,428

Getems (MEPIEY $6.786

Interiors (Incl Carpentry & Doors)]  $8,143
Finishes, Fixtures Furnish & Equip| $4,524

GC, Design & Permitting]  $2,262
Landscape & Hardscape| $3,619

Year Completed 2016
Inflation to 2019 8%

Location| Cityville, Ml

Geographic Cost Index Diff to Anytown,
Azl 5%
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B en Ch ma rkl N g Exa m p I e W#®>  Immersive Education Program

eI Location/  Adjusted Cost for Program Expected Target

Inflation Project SF Normalization Cost +/Delta

Component Model
Cost

Foundation & Framing

Skin & Roofing (Inc.
Insulation)

Windows/Glazing

Plumbing, Heating/Cooling &
Energy $3,679 15 $ 943

Interiors

Finishes, Fixtures & Furniture
Landscape & Hardscape
GCs, Design Fees & Profit

Risk
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Owner Provided Benchmark Project S inceiveiuton g

Review by component system

Includes 90 SF 2nd F|
$116
Total Cost| $45,240

Foundation & Framing| $6,333.
$8,143
$5,428
$6,786

Interiors (Incl Carpeniry & Doors)]  $8,143

Finishes, Fixtures Furnish & Equip| $4,524

GC, Design & Permitting| $2,262
Landscape & Hardscape

Year Completed
Inflation to 2019

Location| Cityville, Ml

Geographic Cost Index Diff to Anytown,
A
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B en Ch ma rkl N g Exa m p I e W#®>  Immersive Education Program

Benchmark

Component Model
Cost

Location/ Adjusted Cost for Program Expected Target

Inflation Project SF Normalization Cost +/Delta

Foundation & Framing

Skin & Roofing (Inc. 525SF x
Insulation) $1 992
Windows/Glazing

Plumbing, Heating/Cooling & +$0.52

Enoray $6786 15 $17.40 1302 $ 9,409
Interiors

Finishes, Fixtures & Furniture
Landscape & Hardscape
GCs, Design Fees & Profit
Risk

Total
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Benchmarking Example

Benchmark

Component Model

o\ Lean Construction Institute
v Immersive Education Program

Location/

Adjusted Cost for
Project SF

Program
Normalization

Expected
Cost

Target

Inflation +/Delta

Cost
Foundation & Framing

Skin & Roofing (Inc.
Insulation)

Windows/Glazing

Plumbing, Heating/Cooling &

g $6,786 15

$17.40

Interiors

Finishes, Fixtures & Furniture
Landscape & Hardscape
GCs, Design Fees & Profit

Risk

Add for energy
requirement$1

.25/SF

+$0.52

(+8% - 5%)

$ 9,409 $ 656.25 $ 10,065
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B e N Ch m a rkl N g Exa m p I e W™  Immensive Education Program

eI Location/  Adjusted Cost for Program Expected Target

Inflation Project SF Normalization Cost +/Delta

Component Model
Cost

Foundation & Framing

Skin & Roofing (Inc.

Insulation)

Windows/Glazing

Plumbing, Heating/Cooling & +$0.52

Enoray $6,786 15 $17.40 TPJ)22 $9,409  $656.25 $ 10,065
Interiors

Finishes, Fixtures & Furniture
Landscape & Hardscape
GCs, Design Fees & Profit

Risk
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Project Validation Simulation NP e g

15t Pass to Validate Owners’ Business Case
* Project Information, Scope, Concepts
 Benchmark Data — Analyze & Normalize

* Risk & Opportunity Discussion (Path Back)
Go/No Go Confidence?

30 MINUTES
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Project Validation Integration NP inmeniveBiscion g

Group discussion of business case validation

* High level summary
* Go/No-Go
* Risks?

15 MINUTES
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. 6\ Lean Construction Institute
B I g I d e aS ! v Immersive Education Program

Brainstorming/ldeation sessions to increase owner
value.

Scale up or down to meet project novelty/complexity.
Generates lists of program features that can be

evaluated against Value Definition Statements.
Highest value ideas should find their way into program.
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o\ Lean Construction Institute

Big Ideas Simulation g

Work as a Target Value Design Team to develop big ideas and test those big
against our project values.

« Brainstorm big outside-the-box ideas.
« Start in groups of 3-4, 8 min.
» Reduce ideas at tables, 4 min.
 Teams report ideas & consolidate room, 8 min.
* Group discussion to compare big ideas to budget & Values.
» Value matrix prioritization, 10 min.

30 MINUTES
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. . o\ Lean .Constrgction Institute
Big Ideas to Concept Design NS immeniveEiuaton g

Work as a Target Value Design Team to review and update concepts based
on big ideas/value matrix.
« Program/concept changes.
* Impact to cost model/risk
Discuss/list TVD system option(s) for next phase
* Prepare to pitch your concepts to room
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Cost Model — Benchmark Comparison N e Lo g

B Ca: TVD Options Path Back Validated

(Value Adds) (Opportunities) Expected Cost

Component (Current
Expected)

Foundation & Framing

Skin & Roofing (& Insulation)

Windows/Glazing

Plumbing, Heating/Cooling &
Energy

Interiors

Finishes, Fixtures & Furniture

Landscape & Hardscape

GCs, Design Fees & Profit
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. . N> Immersive Education Program
Work Cluster Organization

Executive/Senior Management:

* Not involved in day-to-day of team EXECUTIVE
MANAGEMENT

* Resolve conflicts

Core Team:
» Day-to-day leaders of the team

Work Clusters:

 Leader

«  System oriented

*  Cross discipline

» Stakeholder representation
* Form as need

Work Cluster Leader:
* Coordination between work cluster & core team
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o\ Lean Construction Institute

Work Cluster Exercise NP inmerivealon g

Congratulations! You are now Work Clusters!

5 MINUTES
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Work Cluster Organization

SMT - Facilitators

Finishes Fixtures & Furniture WC6

Architecture & Interiors WC5

Plumbing Heating/Cooling & Energy

© LEAN CONSTRUCTION INSTITUTE

o\ Lean Construction Institute
v Immersive Education Program

Core Group - All

WC1 Landscape & Hardscape

WC2 Structure & Envelope

Cost, GCs and Program
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o\ Lean Construction Institute

WO rk C I u Ste r F I ow W#®>  Immersive Education Program

PROJECT

i IDENTIFY IDEAS

SET LOG
- |dentify ideas/sets
« Status
+» Date of LRM Decision

ANALYZE HOLISTICALLY

g "ToaAm . [ INTEGRATION EVENT
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Decision Flow Model

WORK
CLUSTER

CREATE

ANALYZE

’ Develop Ideas ]—)[ Analyze Options —

Identify
Stakeholders

]

& Schedule
Impac

‘ Include Cost
r Y

b,

‘ Analyze to CoS

_’

© LEAN CONSTRUCTION INSTITUTE

6\ Lean Construction Institute
v

INTEGRATION
EVENT

Immersive Education Program

COLLAPSE

DECIDE

4b| Project Team }—-b
.

Accept, Reject,
Revise

v

Analyze to
Cost Model &
Schedule
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v Immersive Education Program

Set-based Design

Method that keeps requirements and options flexible for as long as possible during
the development process, in order to find by means of set intersection, the best
combination that solves the problem as a whole.

Set-based design supports teams driving innovation while reducing development
costs. Agile and Lean intersect at Set-based design.
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Point-based Design

\ Lean Construction Institute

v Immersive Education Program

Point-based Design

—
—
I > > >
—
Few Options 1 Option Selected Option Option Tested
developed by a small chosen by developed
group or single a small
person group
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Point-based Design

—
—

—

Few Options

developed by a small

group or single
person

© LEAN CONSTRUCTION INSTITUTE

Point-based Design

Iteration cycle

|
\4

—

1 Option
chosen by
a small

group

Selected Option
developed

\ Lean Construction Institute

v Immersive Education Program

Option Failed
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o\ Lean Construction Institute

S e t- b ase d D es i g N W™  Immensive Education Program

Many options developed by a Set-based Design

diverse group for subsystems.

Courtesy of HMC Architects
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. v Immersive Education Program
Set-based Design

Many options developed by a Set-based Design
diverse group for subsystems.
—
—
—
Evaluate against risks and in —
consideration of the project as a
whole.
—
Weaker options are eliminated. —— —
— —
—
—
— —
—

Courtesy of HMC Architects
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Set-based Design

Many options developed by a
diverse group for subsystems.

Evaluate against risks and in
consideration of the project as a
whole.

Weaker options are eliminated.

Options are continually
evaluated and narrowed.

© LEAN CONSTRUCTION INSTITUTE

Set-based Design

—

o\ Lean Construction Institute

v Immersive Education Program

—

Courtesy of HMC Architects
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Set-based Design

Many options developed by a
diverse group for subsystems.

Evaluate against risks and in

consideration of the project as a
whole.

Weaker options are eliminated.

Options are continually
evaluated and narrowed.

Final options selected.

No iterative cycles!

© LEAN CONSTRUCTION INSTITUTE

Set-based Design

—

o\ Lean Construction Institute

v Immersive Education Program

—

Courtesy of HMC Architects
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Continuous Estimating

g CONTINUOUS ESTIMATING Chapter 11

© LEAN CONSTRUCTION INSTITUTE

o\ Lean Construction Institute
v Immersive Education Program

CORE
COMPONENTS
OF TVD
PROCESS

88
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Typ eS O f E S tl m a tl n g Mg#®®>  mmersive Education Program

@ Cost Benchmarking

@ Conceptual
@ Production
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TVD Continuous Estimating Model NG it

Pricing Construction

TRADITIONAL PRICING / VALUE ENGINEERING MODEL

'AWANWA WA

TVvVD DESIGN MODEL I
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6\ Lean Construction Institute

Conceptual Estimating & meniv ucion P

Conceptual Estimating is the process
projecting likely costs of components supporting
program needs, without detailed documentation.

Good conceptual estimating is as much art as
science and requires strategic outlook; broad
understanding of multiple scopes and
disciplines; and good operational and
constructability knowledge.
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o\ Lean Construction Institute

C once pt ua I E Stl m atl N g V>  [mmersive Education Program

Level of Accuracy: Best +/- 5% Good +/- 10%

 Goal is to provide cost information before the team moves forward with
decisions based on conversation, sketches, and conceptual information.

» Convert CoS & Business Case (Program) into a budget — what we desire.
» (Gain just enough detail to inform team decisions.
* Implemented with Set-based Design approaches.
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o\ Lean _Constrgction Institute
B u d g et Tra C ke r S umma ry W#®>  Immersive Education Program

Component Current Cost Model Allowable Target Delta +/-

Landscape & Hardscape

Skin & Roofing (& Insulation)

Windows
Plumbing, Heating/Cooling & Energy

Interiors

Finishes, Fixtures & Furniture

Risk
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Typ eS O f E S tl m a tl n g Mg#®®>  mmersive Education Program

@ Cost Benchmarking

@ Conceptual
@ Production

© LEAN CONSTRUCTION INSTITUTE




TARGET VALUE DELIVERY
o\ Lean Construction Institute

Production Estimating NP i

Level of Accuracy: Best +/- 1% Good +/- 3%
* Most traditional form of estimating.

« Driven by what has been documented in the design phase and confirms
estimates developed during earlier conceptual stages.
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C once pt ua I D es | g N N> Immersive Education Program

CORE
COMPONENTS
OF TVD
PROCESS

e gl CONCEPTUAL DESIGN Chapter 12 ]
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C once pt ua I D es | g N V>  [mmessive Education Program

@ Criteria development
@ Organize information

@ Set-based design

@ Integration R

UHS Temecula Valley Hospital Team
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Program Development & Concept Estlmatlng“/ I

Work as Target Value Design Work Clusters to develop design solution sets
to accomplish program and big ideas:

Develop 2-3 design options per cluster

Analyze for cost, value, program and risks

Evaluate against factors (CBA/A3?)

Prepare to present your team concepts at the Integration event

30 MINUTES
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I N teg rati on E ve nt V>  [mmessive Education Program

From CPR Program

© LEAN CONSTRUCTION INSTITUTE 99



TARGET VALUE DELIVERY
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I N teg ratl on E veéen t V>  [mmersive Education Program

Report by Team

Challenge Question

Are there any changes to the original Business Case that
would create a more compelling value proposition”?
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. o\ Lean .Constrgction Institute
Integration Event N i Edvaion rogam

Work Cluster Lead Reports:

5 min per team
Design options
Big ideas evaluated

Cost estimate vs target
Risk/Path back
Design recommendation - Core team decision

45 MINUTES
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Transition to

Value Delivery Phase
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Value Delivery: Steering to the Target NS e Bcion g

Value Delivery: Steering to Target in Design
and Construction
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Value Delivery Phase e, e oot

Work progresses in small batches toward intermediate
milestones/decision points.

The design is continually evaluated to the Target Cost &
CoS.

Teams explore innovative ways to achieve goals and
add more value.

An output of the phase is the Actual Cost.
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P rO d u Ctl O n D e S I g n Mg#®®>  mmersive Education Program

CORE
COMPONENTS
OF TVD
PROCESS
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Production Design

The transition to Production
Design occurs at the moment in
which final design concepts are
accepted by the project team,
including owners and users, and
have been validated as aligning
with the CoS and cost model.

The team now has a high
confidence that the design can be
achieved at or below Allowable
Cost.

© LEAN CONSTRUCTION INSTITUTE

\ Lean Construction Institute

v Immersive Education Program

Allowable Cost Actual Cost

The amount the owner The final cost at the

is willing to spend for end of the project.
the total project.

Confidence that the actual cost will be at or below
allowable cost
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. . o\ Lean _Constr_uction Institute
P ro d u Ctl on D esi g N V>  [mmersive Education Program

Similar to conceptual design, the
framework for production design

typically takes the form of offline

work clusters and regularly

scheduled integration events in e T
the Blg Room. design and Communicate | » design
detailing decisions
At this point the teams should
P \_ Y, _ Y,

pay attention to which entity is
producing the work. If a specialty
trade is on board, should the
detailing and/or modeling pass to
them.
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C O N St ru Ctl O N N> Immersive Education Program

CORE
COMPONENTS
OF TVD
PROCESS

P STRUCTION Chapter 14
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MOdu Ie 4: Core Com ponents 6\ Lean _Constr_uction Instifute
Lesson 4: Construction v Immersive Education Program

CONSTRUCTION

As Production Design starts to release work to the field the focus of the Target Value Delivery (TVD) process transitions to supporting the
Last Planners® in execution of the work and measuring actual execution against targets.

In the Construction Phase, TVD is supported by and Lean practices and approaches including:

*  Prefabrication

+  Team tracking of labor productivity

+ Last Planner® System

+  Continuing to implement a Big Room approach

+  Eliminating waste in the construction process

+ Reimagining the role of the designer during construction
* 58 Implementation
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TV D C OS t Te rm | n O I O g y v Immersive Education Program

Allowable Cost Expected Cost Target Cost Actual Cost

Nl
R
;‘#@;ﬁ"%

‘‘‘‘ , )’ ‘L‘.:
g~ (,:f.*'g\f,&‘l
The amount the owner The best estimate that The team goal for the The final cost at the
is willing to spend for the team projects the total project. end of the project.

the total project. project will cost

Business Case
Planning Phase

© LEAN CONSTRUCTION INSTITUTE

Validation
Phase

Validation
Phase

Value Delivery
Phase




Transition to Value Post Construction
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Va I ue P (@) St C on St ru Ctl on V>  [mmersive Education Program

Value Post
Construction
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Value Post Construction N7 e Einction Pogam

* For the owner, value is realized only after the facility is
constructed and serving its intended purpose.

* The business case and values are reviewed for actual
outcomes.
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Measurln g Outcom eS N> Immersive Education Program

Business outcomes Project process outcomes  Value outcomes

* Final cost of design » Project quality, safety & * Reuvisit the value-based
& construction appropriate integration of decisions team made

» Final schedule stakeholder input throughout process

» Operational performance
of finished building
« Quality & use
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Discussion Question g

What new actions or ideas that you learned
today can you take back to your project?
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Lean Jou rn ey to Mastery v Immersive Education Program

How will you reach the next
level on your journey?

Competency

Understanding

Target Value Delivery: Classroom & eLearning (release 2019)

Lean in the Design Phase: Classroom & elLearning

Mindset of an Effective Big Room: Classroom & eLearning (release May 2019)
Last Planner® System in Design: Classroom & elLearning (release 2019)
Conducting Gemba Walks: Classroom

Awareness

Unaware Introduction to Lean Project Delivery: Classroom, eLearning & Webinar
Introduction to Last Planner® System: Classroom & eLearning
Lean in the Design Phase: Classroom & elLearning
Introduction to Lean in Design-Build: Classroom
The Business Case for Learn: Classroom
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M ore on Le arn | N g V>  [mmessive Education Program

Books: Events:

Local Community of Practice
Congress (October)

Design Forum (May)

TARGET VALUE
DELIVERY

Start learning now:
www.LeanConstruction.org
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e L earn i N g C ourses W#®>  Immersive Education Program

Available now: INTRODUCTION TO LEAN PROJECT DELIVERY
° IntrOdUCtlon to the LaSt Planner System® The key achieva t:vgoaf of this course is to prepare and enable
 Introduction to Lean Project Delivery

* Lean in the Design Phase

OVERVIEW PRACTICES

LESSON1: LESSON 1:
Big Reom Integrated
Behavior LESSON 2: Project Deliver
LESSON 2: Problem Solving
Project Promise: LESSON 3:
LESSON 3: Last Planner®

+ Effective Big Room

« Target Value Delivery

Gonditions of System
Satisfaction (CoS)

Wa
A —— = |

—_— “.,_3

CONNECTING

OVERVIEW PEOPLE

type your text here This course will allow you to gain in-depth insight to the practical
application of the Last Planner® System (LPS) through
multimedia, hands-on interactions, diagrams, worksheets, and - CONNECTING CONNECTING
more. The key achievable goal of this course is to learn how to PRINCIPLES PRACTICES
engage atall five levels of LPS effectively on a day-to-day basis

with 3 team implementing the system.

© LEAN CONSTRUCTION INSTITUTE




TARGET VALUE DELIVERY
o\ Lean Construction Institute

L earn i N g O bj e Ct i Ves ReVi ew V>  [mmersive Education Program

@ Define the meaning of Target Value Delivery and understand the intent of

the approach.
(2

© LEAN CONSTRUCTION INSTITUTE 119

Define relevant terminology required for implementing TVD and understand
the interconnectedness of the four phases, including the actions and outputs
of each phase.

|dentify key Core Components of TVD and how they interrelate to improve
the project process and outcomes.

Discover set-based design practices, understand the impact of sound
decision-making, and the relationship to TVD.




TARGET VALUE DELIVERY

Conduct Plus/Delta

+ Plus: What produced
® value during the session?

A Delta: What could we
change to improve the
process or outcome?
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v Immersive Education Program

+

A
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