











CASE STUDY: AUTODESK INC. AEC SOLUTIONS DIVISION HEADQUARTERS
Waltham, Massachusetts

Project Description

Autodesk Inc., a company that creates design software for the AEC industry,
wanted to highlight ways in which its own technology could support building
information modeling, design-to-fabrication, sustainability, building performance
analysis, and integrated project delivery. The company decided to put those
goals forward with two of its own projects. The Waltham project is a 55,000
square foot, three-story interior tenant improvement that uses all of the space in
a new speculative office building near Route 128 in Boston's technology corridor.

Program elements include offices, conference rooms, training facilities, a café,
and a 5,000 square foot customer briefing center featuring an electronic gallery
of design work done with the company’s products. Requirements of the project
included very high sustainability goals (LEED Platinum for Commercial Interiors.)
Design and construction was accomplished within an aggressive eight and one-
half month schedule.

Owner: Autodesk Inc. www.autodesk.com
Architect: KlingStubbins www.klingstubbins.com
Builder: Tocci Building Companies www.tocci.com

Photograph by Jonathan Cohen
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Early Involvement of Key Participants

Autodesk conducted a selection process to find an
architect/builder team willing to try Integrated Project
Delivery. The RFP clearly stated the owner’s direction

in terms of scope, budget, sustainability goals and the
mandated form of agreement. At first, another team was
the front runner but their corporate leadership asked for
fundamental changes in the proposed IPD arrangement
which Autodesk declined to make. In the end,
KlingStubbins and Tocci were chosen because of their
qualifications, familiarity with the local market, BIM and
LEED sophistication, and willingness to abide by a “true”
IPD agreement. But another factor was their proposal
to allocate fees and incentives within the fixed project
budget. Three major subcontractors were also selected
early and included in the risk/reward structure.

Shared Risk/Reward

The contract establishes an Incentive Compensation Layer
(ICL) in which the architects’ and builders’ anticipated
profit is put at risk. If specific goals are met, designers

and builders receive their normal profit, but jointly, not
separately. If they are exceeded in measurable ways the
firms are eligible for additional compensation. The ICL
could adjust from minus 20% to plus 20% depending on
whether project goals were met or exceeded.

Multi-Party Contract

The Integrated Project Delivery Agreement (IPDA) is

a three-way contract between the owner, the architect
and the builder. Each party's success is directly tied

to the performance of the others. Distinct roles and
responsibilities are delineated in contract language

and in a “responsibility matrix." Major subcontractors
(mechanical/fire protection, electrical, and drywall) were
also brought in to the agreement, worked at cost, and
shared in the incentive program.
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Autodesk’s first experiment
with IPD was a 16,500
square foot customer
briefing center and 29,300
square foot office tenant
improvement in downtown
San Francisco. The San
Francisco project was
undertaken shortly before
the Waltham project
began. In this case there
were separate architects
for the briefing center
(Anderson Anderson) and
the office space (HOK)
with one builder, DPR
Construction. Both DPR
and HOK were interested
in “getting their feet wet”
with IPD.

As with Waltham there
was a hurry-up schedule:
3 2 months for design, 6
months for construction.
Unlike Waltham, how-
ever, no subcontractors
were brought into the IPD
agreement.

One of the “lessons
learned” from San
Francisco that was applied
to Waltham was that for

a project of this scope

and a schedule this tight,
it is preferable to find

one architect to handle

the entire project. Auto-
desk corporate real estate
senior manager Gail
Boettcher said, “With IPD
it's a very dynamic process
where you're designing
and pricing in parallel - that
creates challenges when
you've got a short term
project to do.” Mark Flax,
HOK'’s principal-in-charge
agreed, and said “one

of the lessons learned is
that with IPD it's crucial to
select your architect and
builder as a team. There's
a synergy that's just got to
be there.”

Boettcher said she would
be more precise in defining
“contingency” so that if
money is left over there is
no dispute about what can
be added to the project
and what can go into the
incentive pool.
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Collaborative Decision Making/Control

By contract, three levels of collaborative teams

were established to manage the project. A Project
Implementation Team (PIT) was set up to handle the
day-to-day issues of the project. The composition of

the PIT included project participants whose work at

any given time could impact the project’s outcome. A
Project Management Team (PMT) with representation
of the owner, architect, and builder, was established to
manage the project and make decisions by consensus. If
issues arose that could not be resolved by the PMT they
were taken to a higher level for final resolution: a Senior
Management Team, (SMT) again with representation of
the three principal parties.

Liability Waivers Among Key Participants

The parties waived all claims against each other except
those arising from fraud, willful misconduct or gross
negligence. Disputes were to be resolved by mediation
or, if necessary, arbitration. Each party was required to
maintain typical insurance but with the provision that
policies be amended so that no right of subrogation (the
ability to gain the rights belonging to one party against a
third party who caused a loss) existed against the other
partners.

Jointly Developed/Validated Targets

The contract spelled out specific criteria that would be
used to judge success. These included schedule and
budget, sustainability, quality of craftsmanship,
functionality, and design quality. Owner, architect, and
builder jointly selected three comparable projects in the
Boston area to serve as benchmarks against which these
goals would be measured. It was agreed — after some
hesitation from the team - that an independent evaluator
(in this case an architecture professor) would be the
arbiter of how successfully the project met the design
quality criteria. There was a scorecard and the process
was made as objective as possible.

During the project, John Tocci, head of Tocci Construction,
was worried about whether the design quality criteria
would be met, and, in an interesting twist on what is
usually expected from a builder, went out of his way to
make sure that sufficient budget was allocated for quality
materials and detailing. In the end, the team received

high marks from the evaluator for exceeding design
expectations and received the incentive money.

IPD Case Study: Autodesk Inc. AEC Solutions Division Headquarters
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For San Francisco as at
Waltham, existing projects
were selected to serve as
benchmarks for design
quality. Flax said, “We
wrestled for several days
with that — finding projects
with the quality the

client wanted but at their
budget.”

Going forward, Flax thinks
IPD works best when the
project team is involved in
setting the program and
budget. HOK's standard
procedure now calls

for room data sheets to
describe the functional
requirements and finish
quality for every space. He
noted, “Lesson learned:
do your program and
make it very detailed, up
front, before you start the
project.”

Photograph ©2009 Jeff Goldberg/ESTO
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Narrative

The project was the first IPD experience for the design
and construction team. Autodesk had just completed its
first IPD project: a 45,000 square foot corporate office and
customer briefing center in San Francisco, also an interior
fit-out (see sidebar.)

Autodesk management wanted the design and build
team to self-select; they did not want to “mix and match”
architects with builders. Within KlingStubbins there was
initial hesitation by partners at the head office about
using an untested IPD agreement, but the desire to try
something new and exciting overcame the doubts.

Meeting the schedule was particularly important to the
owner because they had to vacate their existing facilities
by a date certain. The entire process of contract
negotiation, design, construction and move-in had to be
accomplished in 8 1/2 months, a schedule which would not
have been possible with design-bid-build or CM-at-Risk,
the delivery method typically used by Autodesk.

The design and build team was held to an overall budget,
but was completely free to move money among line
items. Money could be taken from carpeting and added
to design fees, for example. Jack Short, Tocci’s Director of
Project Planning, estimates that 55% of the project value
was added by lean, cost-plus subcontractors within the
incentive compensation layer agreement and 45% was
traditionally procured. One major advantage of IPD for
the builder is the ability to enable early procurement of
time- and cost-variable materials and services. The ability
of the team to move money between line items also meant
that savings could be achieved by pooling resources.

For example, one lift could be used by multiple trades.
Cleanup could be done by lower wage workers at night
rather than by highly paid tradesmen during the work day.
Savings from one line item could be placed back into the
project in another area.

Tocci's local knowledge of the Waltham area made it
possible to call on relationships with building officials to
insure that permitting and inspections would not impede
the schedule. Plan reviews that typically took 4-5 weeks
after submission were done in three.

IPD Case Study: Autodesk Inc. AEC Solutions Division Headquarters
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For the Autodesk Waltham
project, the Incentive

Compensation Layer (ICL)
was structured as follows:

* [f the project cost is
under budget, 60 percent
of the saving is added to
the ICL.

* [f the project is over
budget, the excess
comes out of the ICL
until it is exhausted.

* /f the project runs over
schedule, an amount per
day is deducted from the
ICL.

e There was no bonus for
beating the schedule
since this was of no
value to the owner.

* The third-party quality
assessment process
balanced cost and time
considerations with
design goals.
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A Building Advisory Team was assembled early on to
provide programming input from building users. There was
a bit of struggle between Autodesk’s software engineers,
who wanted maximum privacy, and the goal of LEED
Platinum which can only be achieved by allowing natural
light to deeply penetrate the space. Ultimately the owner
decided that sustainability, as well as a cultural desire

for collaboration, trumped privacy. To address acoustical
privacy concerns, sound masking and other noise
mitigation measures were employed.

A BIM execution plan set ground rules for who modeled
what and when. Architect and builder both used Reuvit,
but the large file size — over 100 MB — made remote
access possible but slow. After design development,
the model was moved from KlingStubbins’ to Tocci's
servers. During design, Laura Handler, Tocci's Virtual
Construction Manager, spent two days a week at
KlingStubbins Cambridge office. When the design
reached the implementation phase, Sarah Vekasy,
KlingStubbins’ project architect, moved to the construction
site. At-risk subcontractors were all BIM-enabled. They
provided detailed unit costs up front and Tocci assumed
responsibility for taking quantities off the model.

Scope changes totaling about 30% of the original budget
were added by the owner during the course of the project.
One was the build-out of 5,000 square feet of shell

space to accommodate personnel from a small company
Autodesk had just acquired. Another was to beef up the
shell building’s mechanical systems to accommodate
cooling the “regression farm”; a room full of powerful
computers doing automated software testing.

Another scope change was purely design driven. Phil
Bernstein, Autodesk’s Vice President for Industry Strategy
and Relations, and himself an architect, decided that the
design lacked a distinctive feature that would show the
company’s commitment to good design. He wanted to
create a dramatic gesture by cutting a three-story atrium
though the space. The decision had to be made quickly
so as not to upend the schedule. KlingStubbins began
modeling three alternatives and concurrently Tocci studied
the impact on cost and schedule. Within a week the team
presented the options, using BIM to allow the owner to

Photorah i Jonathan Cohen
O . L= i
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virtually “walk through” and get a feeling for the space. Thus, the integrated team was
able to quickly and comprehensively address an owner request and provide enough
information to make an informed decision. It was decided that Autodesk’s business
objectives were better served with the atrium and the team was instructed to proceed.

Design-to-fabrication was used for the customer briefing center’s distinctive wood
panel ceiling. The curved elements are described by a mathematical algorithm. They
were shop fabricated using computer numerical controlled (CNC) machines driven by
the design software. They arrived on site and fit together perfectly, thanks to tight BIM
coordination of above-ceiling lighting and fire protection systems.

Lessons Learned

Fundamental to the IPD process, according to Bernstein, is that “the first step should
be a scoping exercise taken to the level of conceptual design, in which everyone
works at cost until a deep understanding of the project and a level of comfort around
the program and budget is achieved by all parties. That's one of the lessons learned
to apply to the next project. The other would be to eliminate the contingency. The IPD
design and build team, because of the financial incentives, will want to treat every
change as a scope change and not an item to be subtracted from the contingency.
By doing that you create some sense of discomfort, and that discomfort is the

team’s obligation to design to the target cost’ He felt that the financial incentives
were causing unwelcome changes in behavior. That doesn’'t mean he would drop the
incentives — he believes they are essential to support the right kind of performance. I
can see |PD projects in the future where incentives are paid as an annuity based on
long term operational performance and user satisfaction’

Although all the major players used BIM, “interoperability of systems was a challenge;’
said Chris Leary, KlingStubbins’ principal in charge, “because the mechanical, plumbing,
and millwork subcontractors used specialized design-to-fabrication software rather
than Revit”

Part of the promise of IPD is to deliver to the owner, at the end of the project, a
comprehensive building model for use in operations. Charles Rechtsteiner served

as Autodesk’s owner’s representative during design and construction. As a self-
described “operations guy” he would like all of the building systems information to

be more readily available for facilities management. He would like the ability to track
actual performance versus specified, do real time energy monitoring and maintenance
scheduling as well as other facilities management tasks enabled by BIM. A next step in
BIM evolution might enable greater interoperability among design models, fabrication
models, and facilities management systems.

KlingStubbins learned that close collaboration with builders made redundant detailing
unnecessary. The process also freed architects to spend more time on site and much
less time reviewing RFls and submittals. In many cases shop drawings were eliminated
altogether.
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Project Data

Project name and location

Building type
Owner
Year begun
Year completed
Form of agreement
Architect
Structural
MEP
Landscape Arch
Lighting
Builder
MP/FP
Electrical

Drywall

Initial schedule
Design
Construction

Achieved schedule
Design
Construction

Programmed GSF

Final GSF

Budget cost
Design'
Construction’

Contract cost
Design?
Construction?

Final cost
Design#
Construction4

Scope changes
Owner-initiateds
Other

RFls

Sustainability Goal
Sustainability Achieved

Autodesk AEC Headquarters

Interior office fit-out

Autodesk Inc.

May 2008

January 2009

Multi-party contract

KlingStubbins

Simpson, Gumpertz & Heger (not engaged in IPD agreement)
KlingStubbins

N/A

LightTHIS! (not engaged in IPD agreement)
Tocci Building Companies

J.C. Cannistraro (IPD subcontractor)

Interstate Electrical Services (IPD subcontractor)
Tenant Systems (IPD subcontractor)

(Other subcontractors were not part of IPD agreement)

Start: 4/23/08
Occupancy: 12/16/08

Start: 5/1/08
Occupancy: 1/23/09
50,000 SF

55,000 SF (program breakdown and related $/SF changed)

N/A
N/A

$1,231,000

$12,223,000

$1,221,000
$12,117,000

3
o]

Procurement clarifications: 76
Construction detail clarifications: 49
Total: 125

LEED-CI 2.0 Platinum Certified
LEED-CI 2.0 Platinum Certified

'Under IDP, programming and scoping were integrated into the overall project process as design proceeded. Therefore, there was no
traditional “budget” for the project; a target cost was developed and converted into contract cost.

?Design budgets were originally set by traditional profit targets; this number includes all A/E fees at direct cost, plus incentive payments as
targeted.

3As this was primarily an FF&E project with significant MEP and telecom infrastructure (and an atrium) under the IPD model this number
included all costs not associated with design, including hard cost, furniture, fixtures, and equipment, construction management, and incentive
payments made to the build team.

4Final design and construction costs at completion were below the contract target. A/E and Builder profits exceeded original projections,
and final construction quality exceeded the base requirements, a “triple win” for the project.

5The “pure” IPD model had no provision for change orders, but there were owner-initiated scope additions.
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Conclusions

By examining only built projects, these case
studies attempt to provide a “proof of concept” for
this new method of designing and building. Most
of the participants in the case study projects had
enough bad experience with traditional delivery
models of to be willing to try something new. In
every case these projects met or exceeded the
owner's expectations with respect to budget,
schedule, design quality, and sustainability and
also met the financial expectations of designers
and builders. Every participant interviewed was
enthusiastic about IPD and eager to try it again.

A significant key to IPD’s promise is its ability to
manage and mitigate risk for the three principal
parties: the owner, the architect/engineer, and
the builder. By aligning the goals of these parties
around what is best for the project and making
each party responsible for the behavior of the
others, all three parties gain more control of

the overall process. Increased certainty means
lowered risk.

In a typical construction project done in the
traditional fashion, every participant relies

on stated or hidden contingencies to cover
foreseeable and unforeseeable risks. Often
architects attempt to shift as much risk as possible
to builders, builders to architects and owners to
both of them. For owners, a “hard bid” represents
a shift of the risk of cost escalation to the builder.
Builders attempt to mitigate that risk through
contingencies. For architects, the avoidance

of risk is reflected in the number of drawings
produced as if risk could be reduced by the sheer
weight of the documents. Traditional design

and construction contracts seek to manage risk
by narrowly defining roles and responsibilities.
Each participant must then be vigilant to limit the
scope of their activities to prescribed parameters,

Integrated Project Delivery: Case Studies © Copyright AIA California Council 2009
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which reinforces isolating “silo” behavior, limiting
collaboration and precluding an aligned focus on
the good of the project.

The total of all these implicit and explicit
contingencies represents an enormous amount of
waste — resources that if saved could be used to
add value to owners and better compensate the
project team. Albert Park, ThedaCare's Director

of Facilities Planning, said “it's all about managing
risk. | don’t mind paying for labor and the cost of
materials. What | don't want to do is pay for your
risk, and others risk so that all that money is sitting
out there which | can't quantify, when it could go
toward the project. | can make better business
decisions early in the project knowing what the
real costs are’

When additional waste can be removed through
improved information exchange, streamlined
decision making processes and a reduction in
self-serving behavior, the outcome is even better.
“How do you convince an owner that trust is
actually reducing their risk rather than increasing
it?" asks Mathew Chaney of Ehrlich Architects.
These case studies provide insight that may help
answer that question.

As these studies show, IPD is gaining particular
traction in the healthcare field. This may be the
result of these owners’ focus on lean operations
and whole systems thinking now considered
“best practice” in healthcare delivery. Healthcare
providers may then look to their capital programs
and ask why such a holistic approach can't also
be applied to design and construction of facilities.
As Sutter Health's attorney Will Lichtig states,

“It makes it easy for those organizations that
have enlightened management with respect to
operations to recognize that there are significant

Integrated Project Delivery: Case Studies © Copyright AIA California Council 2009
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opportunities in the design and construction arena
as well”

How might public agencies, whose procurement
policies are often constrained, get some of the
benefits of IPD? One of these case studies, the
Walter Cronkite School of Journalism, was a public
project and used most of the IPD methodology,
but the contract didn't reflect it. New forms of
public agency contracts should be explored,
including modified design-build, contracts

with single purpose entities, and public-private
partnerships.

The blurring of boundaries mentioned in the
Introduction is a challenge for some. In particular,
“early involvement of key participants” means

that major building systems contractors have

to become comfortable with the messiness of
design. Much of the efficiency that IPD brings

is due to the early participation of mechanical,
electrical, and plumbing contractors not used

to the “what-ifs” and iterative thinking that is
characteristic of early design. Perhaps a culture
change is needed from both the consulting
engineers and the design-build subcontractor
community as integrated teams become more the
norm. “You have to have people who can deal with
a huge amount of ambiguity and not get nervous
about it/ said Michael Jackson of HDR.

The use of financial incentives to reward or punish
is controversial. Some say they are essential to
insure the alignment of goals around the good

of the project, as defined by agreed objectives.
Others see a danger of abuse or conflict of
interest when incentives are based on exceeding
budget and schedule targets. In the course of
compiling these case studies, owners, architects
and builders expressed strong feelings both pro
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and con. Some owners, architects, and builders
felt that the reduced risk and increased certainly
of outcome outweighed the value of additional
compensation. Others held the opposite view. ‘|
have a sense that incentives poorly structured can
create non-collaborative behavior, but properly
structured, they help,’ said attorney Howard
Ashcraft, who authored the Integrated Project
Delivery Agreement used in two Autodesk
projects.

One area of unanimity was the conviction that
success depends on putting together the right
team of people. Ultimately the success of any
group undertaking depends on the integrity
and commitment of the participants, and this is
certainly no less the case with IPD.

With respect to insurance, many of the parties
interviewed in these case studies felt that umbrella
project policies are most appropriate to |PD
projects. At present, these policies are expensive.
Because of its collaborative nature IPD should
decrease the number of claims among participants
in projects, leaving only third-party claims to cover.
It will be a challenge to the insurance industry to
recognize the inherently lower risk profile of IPD
projects and write affordable project policies for
them.

It is still “early days” for Integrated Project Delivery.
Not every case study met all of the desired
criteria. Teams are experimenting and finding what
works through trial and error. In many cases the
participants are already applying lessons learned
to new |PD projects now in the planning and
design stages. This is not a “one-off” study; it is
the start of an ongoing effort to document IPD as
it grows and evolves.
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Glossary

Big Room

A term derived from the Japanese “obeya’ In the Toyota
Product Development System, the obeya is a location in
which interdisciplinary team members meet to brainstorm
and resolve issues on the spot.

Building Information Modeling (BIM)

“A building information model is the digital representation
of the physical and functional characteristics of a building
from design through construction and operations. As such,
it can serve as the shared information repository for col-
laboration throughout a building’s lifecycle!

Construction Management at Risk (CM-at-Risk)

In this delivery method, the construction manager is hired
at the beginning of the design phase to act as the project
coordinator (not at risk) and general contractor (at risk).
Later, if the construction manager serves as builder, he/
she assumes all of the liability and responsibility of a gen-
eral contractor.

Core Team

A team that collaboratively manages IPD projects from
inception to completion and with equal representation of, at
a minimum, the owner, the architect, and the builder.

Design assist: A process in which the architect and owner
work use the expertise of specialty contractors to develop
an optimum solution, material or construction application.

Design-to-Fabrication: A process in which building com-
ponents are modeled in 3D software which is then used to
control computer numerical control (CNC) machines for
automated fabrication.

GMP: Guaranteed Maximum Price

Incentive Compensation Layer

The portion of the IPD parties’ prospective compensa-

tion that exceeds direct costs of design and construc-

tion. Roughly analagous to profit, the ICL is reduced or
augmented based on comparing project performance to
agreed targets and distributed according to an agreed
formula. In some projects, a portion of the ICL is distributed
at milestones, in other projects the entirel ICL is distributed
when the project is complete.

Integrated Form of Agreement
The multi-party IPD agreement developed by the Lean
Construction Institute and Sutter Health.

Integrated Form of Agreement (IFOA)

A “relational” contract among owner, architect, and builder
that creates a system of shared risk and reward with the
goal of reducing overall project risk rather than shifting it
between parties.

Integrated Project Leader/Coordinator

An individual or firm that assembles a multidisciplinary team
tailored to each project, encompassing the organizational,
legal, technological and communication skills required to
successfully implement IPD.

Integrated Project Delivery: Case Studies

Integration

The coming together of all key participants, at the begin-
ning of a project, for the purpose of designing and con-
structing the project together, as a team.

Interoperability: The ability of two or more systems or
components to exchange information and to use the
information that has been exchanged. An example is two
software applications that are capable of exchanging infor-
mation with each other without loss.

Joining Agreement

A contractual amendment used to add a new party to an
existing multi-party IPD agreement and include them within
the risk sharing orother terms of the IPD agreement. For
example, a joining agreement could be used to append

key subcontractors to a MPA IPD agreement previously
executed by owner, contractor and designer.

Key Participant
A person or organization whose contribution is critically
necessary to achieve project goals.

Lean (design, construction, and operations): A produc-
tion practice that considers the expenditure of resources
for any goal other than the creation of value for the end
customer to be wasteful, and thus a target for elimination.
The term “Lean” was first used by Toyota to describe how
its production system aims to eliminate waste in manufac-
turing. The ideal was to produce a car to the requirements
of a specific customer, deliver it instantly, and maintain no
inventories or intermediate stores. Lean construction ap-
plies similar principles to the construction process.

Liability Waivers

Contractual provisions in the IPD agreement that eliminate,
or significantly reduce, the ability of the IPD parties to sue
each other for losses related to the project. The level and
comprehensiveness of liability waivers varies between
contract forms.

Multi-Prime

A method of contracting for construction wherein an owner
contracts directly with several (usually major) building
trades under separate contracts to perform their work
either simultaneously or sequentially. The owner may
provide the management of the project, or hire a construc-
tion manager or general contractor (not at risk) to provide
construction administration, coordination, and scheduling of
the work of the different trades.

Relational Contract

Relational contracts, in contrast to traditional design and
construction contracts, place greater emphasis on commu-
nication among the participants and encourage collabora-
tive solutions to design and construction problems. The
term encompasses a spectrum of contract approaches that
range from nearly traditional to fundamentally different.

Risk Pool

In an IPD project, participant's cost of work is separated
from anticipated profit. Planned profits are combined into
a “risk pool” to be divided according to an agreed formula
only if project goals are met or exceeded.
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Jonathan W. Cohen provides consulting services to building
owners, architects, and builders seeking to implement IPD.
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Institute. A graduate of UC Berkeley, he has been a presenter
at national and international conferences and an instructor in
the Harvard Design School Executive Education program. He
is the author of Communication and Design with the Internet:
A Guide for Architects, Planners and Building Professionals
(WW Norton, 2000) as well as articles for Architectural Record,
Urban Land, and Planning magazines. He was elected to the
AlA College of Fellows in 2004.

Jonathan can be reached at
jonathan@)jcarchitects.com.

Integrated Project Delivery: Case Studies is published by
The American Institute of Architects, California Council in
partnership with AlA.

Thanks to all the individuals and organizations who reviewed
and contributed to this work. The following members of the
design and construction industry served as authors and
editors of this document.
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