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Executive Summary

In today’s construction industry a paradigm stifhappening and along with it a
complete new way of thinking. This paper was writto help identify the liability
changes design firms in the construction industay expect to face through the use of

Building Information Modeling (BIM) and Integratéttoject Delivery (IPD).

The traditional delivery methods and tools utilizethe construction industry have led
to an entrenched set of standards and legal preteddesign firms have been able to
rely on this when entering into agreements forrteervices and thus been able to

anticipate the level of liability they may be actieg.

The use of IPD and BIM introduces a complete changkese standards and
precedents previously set. The extent of thesegdsais too broad and largely
unknown to address within the scope of this documes part of the management of
risk, the identification of the potential changestie design firms’ liability is crucial.
This paper identifies the major areas of conceth@nvides some examples where a
design firms’ liability may change. The readerddause this information as a
springboard for investigating how these changes afi@gt their business and how to
address them to manage their risk. This papermoEdentify all possible changes in
liability or risk nor does it provide specific meiths for addressing these risks as each
firm will need to individually evaluate the poteaitchanges based on their business

model and services offered.

Given the potential impact, adjustments will likbly required in all areas of the design

firms’ business. Each firm will not only need tientify all the potential risks due to
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the changes in liability but they will also needdentify what procedures will need to
be modified to mange the risks. Once these proescwave been identified they will
need to be implemented in the design firms’ cultu®ince the necessary
modifications extend beyond a trivial modificatioha single process, a change
management model should be followed. This papmriges the reader with a
suggested change management model and approatdntdy design firm specific
risks from liability changes and incorporate thegar procedure modifications to
address these risks in the design firms’ cultufidne suggested model employs an

8-step process based on John Kotters’ book Ledimamgeand utilizing a committee

approach as part of the process.

If implemented properly the change management manailcommittee approach
suggested should provide the reader the tools saoe® help ensure a successful

transition is achieved from traditional methodshe use of BIM and IPD.



Construction Design Process Definitions

A/E (Design Firm)- The term used to designate the Architect and/oEtigneer that
contracts with the Owner to provide the Architeatand Engineering services for the
Project.

American Institute of Architects (AlA) — The leading professional membership
association for licensed architects, emerging pofmals, and allied partners since
1857

Building Information Modeling (BIM) - Building information modeling covers
geometry, spatial relationships, light analysisgraphic information, quantities and
properties of building components (for example nfacuwrers' details). BIM can be
used to demonstrate the entire building life cyleluding the processes of
construction and facility operation. Quantities ahdred properties of materials can be
extracted easily. Scopes of work can be isolateddafined. Systems, assemblies and
sequences can be shown in a relative scale witértties facility or group of facilities.

Computer-aided design (CAD)-also known as computer-aided drafting and design
(CADD), is the use of computer technology for thegess of design and
design-documentation. Computer Aided Drafting dessrthe process of drafting with
a computer. CADD software, or environments, proviteuser with input-tools for the
purpose of streamlining design processes; draftiagumentation, and manufacturing
processes. CADD output is often in the form of etauc files for print or machining
operations. The development of CADD-based softuwgane direct correlation with the
processes it seeks to economize; industry-basaslaef(construction, manufacturing,
etc.) typically uses vector-based (linear) envirents whereas graphic-based software
utilizes raster-based (pixelated) environments.

Change Order —A change order is work that is added or deletenhftioe original
scope of work of a contract, which alters the eadjicontract amount or completion
date.

ConsensusDOCSAre a collection of contracts documents that haaenbdeveloped
by a coalition of 29 leading industry associatiogsresenting owners, contractors,
subcontractors, designers and sureties.

Construction - The term used to include new construction, recansbn, renovation,
restoration, major repair, demolition and all samivork upon buildings and ancillary
facilities, including any draining, dredging, exesien, grading or similar work upon
real property.

Contract Documents —The Contract between the Owner and Contractor diggehe
Owner and the Contractor and any documents exgressirporated therein. Such
incorporated documents customarily include theshiomitted by the Contractor,
General Conditions, any Supplemental General Ciomgdit any Special Conditions,
Vi



the plans and the specifications developed by tle &nd all modifications, including
addenda and subsequent Change Orders.

Design-Bid-Build - A Project Delivery Method defined by the following
characteristics:
» Design and Construction are sepai@stracts (versus Design-Build, in which
the contracts are combined)
» The only criterion for final selection is lowestabconstruction cost

Design-Build - A Project Delivery Method defined by the followisharacteristics:
Design and Construction contracts are combfivedsus Design-Bid-Build and CM
at-Risk, in which contracts are separate

Engineers Joint Contract Documents Committee (EJCDE- A joint venture of
four major organizations of professional enginesrd contractors. Since 1975,
EJCDC has developed and updated fair and objestarelard documents that
represent the latest and best thinking in contedetlations between all parties
involved in engineering design and constructiorjqmts.

Integrated Project Delivery (IPD) - Integrated Project Delivery is the general term
applied to a new project delivery system thatzesi highly collaborative, cross
functional teams composed of all project lifecysiakeholders including the owner,
architect, general contractor, engineers, suppdiedssecurity. Keys to success require
the team to be assembled early in the processaliitaam members have open and
equal access to information, and that they shawalggn the risks and rewards of a
given project. Relying on technical advances in EBuilding Information Modeling)
software and information sharing through the WaMatle Web, empowered teams,
often at great geographical distances, work togdthereate designs, solve problems
and complete projects faster and less expensively

Means and Methods A term used in construction to describe those djmeraof a
contractor that arise normally in the course ofstarction but might be viewed as
constituting "professional” services. Incidentaside procedures, such as the rigging
of scaffolding for a particular purpose, or incitEmodifications of plans to solve
on-the-spot construction difficulties, are exammésmethods and means." Such
methods and means are ordinarily understood nextpgose the contractor to
professional—as opposed to general—liability.

Owner —An individual, corporation or governmental entityat owns a real property
and has contracted work associated with the desigfor construction of a project.

Scope -Known also as the scope of work which is a writtemge of view or action;

outlook; hence, room for the exercise of faculoegunction; capacity for
achievement; all in connection with a designatexjgot.
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Specifications:The part of the Contract Documents containing emittequirements
and the technical descriptions of equipment, prtgjunaterials, standards,
workmanship, and execution which describe the ppe@®ork in sufficient detail and
provide sufficient information for the Contractorperform the Work.

Submittals -All shop, fabrication, setting and installation wrags, diagrams,
illustrations, schedules, samples, and other dafaired by the Contract Documents
which are specifically prepared by or for the Caator to illustrate some portion of the
Work and all illustrations, brochures, standardesithes, performance charts,
instructions, diagrams and other information preddry a Supplier and submitted by
the Contractor to illustrate material or equipmemformance of some portion of the
Work with the requirements of the Contract Docuraent

Vendors -One that sells materials or equipment not fabritédea special design.
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Chapter 1: Introduction

According to a study done in 2004, industry statsshad shown the only non-farm
industry that had actually decreased in produgtisihce 1964 was the construction

industry (Teicholz 2004).

Construction & Non.-Farm Labor Productivity Index (1964-2003)

Constant $ of contracts / workhours of hourlyworkers
Sources: US Dept. of Commerce, Bureau of Lahor Statistics
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Figure 1.1 — Labor Productivity Index
The building construction industry, further refette as the construction industry, has
been slow to adopt new technology and has religdagiitional delivery methods such
as Design-bid-build and Design-build that have heefficient both in overall cost
and schedule. Over time, Owners have demandeairaprents in the process by
requiring a reduction in schedule and project casiide increasing their expectations.
Until Building Information Modeling (BIM) was devaped, the process had seen few
advances allowing these needs to be met. Thougtrautgh history and background in
the construction industry and its delivery methadsbeyond the scope of this

document, a brief history is provided to illustrétte issues being presented.



History

Though there are variations between projects, defimethods, and the overall
contractual obligations, the construction indusélyes on two basic contractual
structures as the primary delivery method for a nemstruction project. These
delivery methods are known as design-bid-build {B)Band design-build (D-B)
projects. For the purpose of this document theary focus will be on the impact
BIM and the use of a new delivery method may havéhe design firm (A/E) and its
use of the traditional design-bid-build deliverythms.

In a traditional D-B-B project, the contract stue is such that the Owner holds two
separate contracts, one with the design firm ath&n with the contractor (see figure
1.2). This method of delivery has been employadchiany years with the leading
industry groups such as American Institute of At@tts (AlA), ConcensusDOCS and
Engineers Joint Contract Documents Committee (EJGI2€eloping standard form

agreements following this structure to be usediieyQwner.

CONTRACT B

CONTRACTOR
SUBCONTRACTORS SUBCONTRACTORS

Figure 1.2 Typical Design-Bid-Build Contractual &tture

CONTRACT A

These contractual relationships have become conplace and have been relied on

for legal arguments and establishing case law whaote, in turn, set precedent.



These legal arguments have formed understandingagthe different contract
parties in terms of roles and responsibilitiesyall as helping establish the standard of
care that can be expected of each party. Thegpgesstdents are a major contributor to
the risk a designer can assume when entering iobtm@act for their services.
Background

A relatively new delivery method to the industrshigeen gaining traction with Owners
known as Integrated Project Delivery (IPD.) Theswmethod no longer allows the
traditional lines of separation to be maintain®&D Irelies on an integrated and
collaborative process from the beginning of thgguty most notably the design phase.
With traditional delivery methods, the contracwgenerally not determined until after
the design is complete. This does not leave mpgorunity for input from the
contractor and the design is generally under tmérobof the design firm until
completion. This is no longer the case with IPDX aslies on the use of BIM and a
collaborative process of all team members frombnginning of the project.

BIM is a multi-dimensional modeling software tobht allows a collection of objects
and embedded data to be included in a three-dimesalsmodel of a building that was
previously unavailable in traditional computer alakafting (CAD) tools. Traditional
CAD tools allow drafting to be done in a 2-dimemsibstate which are printed in plan
form and submitted as part of the construction dwents. This requires a
combination of multiple views such as floorplangyfe 1.3), elevations (figure 1.4),
sections, details, etc. in order to communicatdritent and give a full description of

what is expected of the construction.
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Figure 1.4 2-Dimensional Elevation Utilizing Traidihal CAD Software

With BIM, 3D models can be created (figure 1.5)ttbantain objects within the model
to include embedded data, known as 4D and 5D cteflpa depth beyond &3
dimension. This data can include items such aspaeds for a mechanical unit,
weight of a particular piece of equipment, cos, tiycle data, maintenance schedules,
production lead times, etc. An example of an obgexct its embedded data is provided

in figure 1.6.



Figure 1.5 BIM Model

5 Family Types

Name:

25T YC300 480V-3ph B

Parameter

| Value

Constraints
SHOWCURE (default)

CURE.ISO (defauit)

IMONE_2ECON_3PWREXH (defa

(default)

Exha

CenterOfGravity (default)

Electrical
VOLTAGE

43000V

UNIT_MOCP

70.00 A

UNIT_MCA

UNIT_FLA

PWREXH_MOCP

PWREXH MCA

PWREKH_FLA_TYPED

VREXH_FLA (default)

FLA {default)

EVAP_FAN_FLA 1100A
COND_FAN_FLA 580 A
COMP_RLA 00 A
COMP_LRA 250,00 A&
COMB_FARFLA [0
SUPPLY CFM (default] 10000 CF|
i e
PWREKH_ESB_TYPED (default) | 0.2000 in-wg
PWREXH_ESP (default) 0.2000 in-wg

PWREKH_CFIM_MAK_TVPED (def

10006 CFM

PWREXH_CFM_MIN (default] 0CFM
PIWRENH_CFM VAR [defauls] ™ 10000 €7
MGTOR HP 75

HEATING INPUT

250000.00 Btu/h

Figure 1.6 BIM Object with Embedded Data Shown

This embedded data is what allows IPD to be a giaht desirable delivery option as it

allows team members to rapidly locate pertinergnmition.

For example, a cost



estimator would be able to simply open up a bugdimodel and have costing data for
all objects within the model already embedded adputed. This would have
traditionally taken extensive time and effort tuiesv the construction documents
before being able to assign pricing details. Rebesuggests that, through the use of
BIM, design times could be reduced by 25% and gesign activities reduced by 20%.
(IDC 2009) It is this promise of reduced time oeff and cost that causes BIM and
IPD to become attractive to building Owners.

Due to the infancy of IPD, projects utilizing tmeethod are a drastic minority to those
delivered by traditional methods. However, theyl@mg required of many very large
and complex projects such as those at the stdezleral government level.
Rationale

As new projects are encountered, design profedsiana met with unrealistic
expectations such as what is included in a modela meeting for a project utilizing
BIM, an Owner’s representative made the stateniBmerything is in the model,”
when describing what the Owner could expect tarséige model as the design
developed. This statement is an alarming statetoghbse who have been involved
with projects utilizing a traditional delivery metth and should be for any design
utilizing IPD because a standard of care has nbt breen established within the
industry. What does everything mean exactly? Wiaapens if the expectation is not
met?

Further illustrating these types of unrealistic @ations, the Texas Facilities
Commission decided to require the use of BIM orballding projects for the state.

The commission provided a video and supplementaheentary detailing how the use



of BIM would lead to a 100% reduction in changeessdon their website. (Texas
Facilities Commission 2009) At the time of writitigs paper this reference has since
been removed, but it served an important role engdnesis for this paper. The idea
that a government entity responsible for seveededtinded projects believed that
through the use of BIM they could expect a compdditaination of change orders is an
alarming expectation for design firms that may lmeeaesponsible for those costs as
part of their contract.

Expectations such as these may be anticipated imdaistry with its first opportunity
for true change, especially when mired in a comthdecline in productivity over the
past few decades. The rationale for this progtd idetermine a method for
identifying how this new technology and projectidely method can present new
liability not previously seen in the traditional theds to a design firm and how to

address them as a company.



Chapter 2: Literature Review

Locating books written on the specific topic obligty or risks related to utilizing IPD
and BIM was not successful, nor was finding pulddhterature related to the
differences between traditional construction progedivery methods and those either
present or anticipated by IPD and BIM. There vsareeral articles, white papers and
case studies by industry professionals and traginazations, lawyers and legal firms,
state and federal governmental agencies, insui@geats and companies, and other
design professionals regarding various topicsedl&b liability or risks the design
professional may expect to encounter through teeoti8IM and IPD. As one might
expect, articles could be found regarding BIM caonsdhat were written much earlier
and abundant than those related to IPD. Thigédlidue to the reliance on BIM for
IPD and its development from BIM'’s use.

Though some of the articles reviewed dated baewaykars, the concerns presented
and discussed remain relevant today as precedém fiorm of case law has yet to be
established to allow further review and evaluatioQur legal system depends upon
the early adopters of new technology to frame issurea dispute-by-dispute basis in
order to produce precedents that can guide thosdollow. Unfortunately, there are
no such reported decisions related to BIM. Consetlyjeat this point, more questions
have arisen than answers. (Sieminski 2007) Umtihdime that legal precedent is set,
new articles would only reaffirm or duplicate thealission regarding the issues
previously identified. In his article, “The Legaldffies Raised by IPD,” Stephen
Hilger points out that the lack of case law shawtinecessarily prevent the use of IPD

but should be embraced as an opportunity to foerdaWw and thus reduce unnecessary



risk by defining intent clearly prior to a rulinghe lack of judicial precedent on a
particular subject matter will give a skilled aral/gy attorney a clear slate to educate
the judicial community on what the language mearshould mean. If the industry is
able to form these legal decisions based on soducation and what the language
should mean, the design professional may find tteirent concerns are more
manageable than expected. Until such time thaétlegml decisions are made it will be
something design professionals’ must protect therasdrom.

The research suggests the risks are too broadyasree person to fully understand, but
firms must rely on leaders in the industry withaekground in each aspect of the
construction process to identify the potential esu One reoccurring theme observed
during research was the author of each article avewhply provide the reader with an
analysis of the potential risks or where the indusbuld expect risks to present
themselves. The author would stop short of progdiolutions beyond suggesting
each individual company or person evaluate thesggid formulate a plan to address
them.

The overwhelming consensus regarding the use o&lRCBIM is the industry is going
to migrate to their use. IPD using BIM technologyecoming more prevalent with
many predicting that it will become standard. (Paindl Washburn 2010) With the
expectation that the industry will migrate to tdeivery method, most agree there is a
paradigm shift in liability and risk involved inghuse of IPD and BIM from traditional
delivery methods. The research also suggestsdaoasdt have a very good grasp of
the total impact on the liability and risk assoehtvith the shift as noted by the

following statements: “One of the biggest unknowuith BIM is how it affects your



professional liabilities and how the insurance stdpwill handle claims on these
projects. BIM is indeed still in its infancy anttere are few precedents to help
insurers, attorneys, judges and juries sort oygaresibilities in the event of a claim.”
(VanGilder 2006); and “Full implementation of diktfunctions available in a BIM
system presents a substantial set of legal iss(f&&rhinski 2007) It is for this reason
companies must address their risk and determinetheyvmust address those risks
moving forward so that they enter into contracts projects with an educated
perspective.

The research also suggests there are certain meia where liability and risk will
need to be researched further and evaluated. eAgritmary professional membership
organization for Architects, the AlA has taken adimg role in developing a
knowledgebase of concerns for Architects and dgsigfessionals. The AIA has
created a number of documents and articles refatée topic. Of particular note was
an article as part of their best practices entitledbility and BIM” by John Sieminski
which summarizes the main areas of concern. Theses anclude adoption of a new
tool (implementation), ownership and control isswepyright protection, contractual
protection, insurance matters, licensure matterd stkandard of care.  Within each
area there are subsets or specific risks that deattito an increased liability which
would need to be evaluated based on each comppastisular need and field.
Adoption of a new tool

As with any new tool, training and education isessary for those utilizing the tool.
In this case the tool is not only a piece of sofemaut a delivery method. This means

anyone involved in its use will need to be traiaed educated on its use and how to
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manage its use. In the case of BIM all those medlfrom Management down to the
drafters has to be aware of its capabilities amitdtions so that each person can
identify how to use the tool to their advantagevai as spot any potential issues
before they arise. Becoming proficient in BIM dama long and costly process.
(VanGilder 2006) Further complicating the taskrafning and education, the design
firm has to evaluate which BIM program or programsy are going to purchase.
Since the inception of BIM the industry has searess different software programs
race to market without a true interoperability piamplace. This has made it very
difficult for one firm to work with another firm ifheir software is not the same. Itis
for this reason certain projects may require thexgije use of a software program the
design firm does not have or is unfamiliar with,ie¢hcould dramatically complicate
the design process. Major strides have been nmatlhe iarea of interoperability but
the core issue of sticking with a specific programd training staff must be determined
before projects are taken on.

When deciding which project to pursue it is impottdne owner understands that the
use of BIM will likely require more work be donetae design phase and therefore
likely require more fees for the designer. Thes& nosts may be more than offset by
efficiency and schedule gains, but they are stitbst that someone on the project team
needs to be aware of and thus ensure proposalglantdes for this additional work.
(Thomson and Miner 2006)

Ownership and Control Issues

Trying to address who will control the entry of @atto the model and be responsible

for any inaccuracies in it becomes very complexmi@laboration is relied on
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between different parties outside the design fifaking responsibility for updating
BIM data and ensuring its accuracy entails a giteat of risk. (Thomson and Miner
2006)

A design firm desires ownership of its documents, amthis case the model so that
unauthorized changes are not made, or if madeateegware of the change.
Unfortunately, BIM potentially lacks establisheaarcols for determining
responsibility when something goes wrong with adpist into which all participants
have contributed data. When a problem arisesaytine days, weeks or years after the
data was altered in the model making it very diffi¢co identify the genesis or party
making the change. Some owners have contraciofalilyated the design firm to treat
the model as a deliverable. This could lead tosasifar future liability if the model is
relied on for something the design firm had no¢mated it be used for. (Sieminski
2007)

Copyright protection

BIM and IPD introduce a unique complication asniadel relies on input from so
many different entities. It is difficult to idenyiflvho each part or item actually belongs
to. The Architectural Works Copyright allows fagistration and protection of a
building design and the associated architectu@higs. Assuming the creation of a
model through the collaborative efforts of manyjeco participants, there is a question
as to who will be deemed to own the informatiothie model and therefore be eligible
for copyright protection. (Sieminski 2007)

Going beyond the copyright for the entire modelé¢hare additional concerns related

to items or objects embedded in the model. Fomgka, a specialized piece of
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equipment may be developed for a particular projduth is included within the
model. In the case where the model contractuatlyided to the Owner as a
deliverable, this propriety information needs toppetected. Thus, there is no simple
answer to the question of data ownership; it repugr unique response to every project
depending on the participants' needs. The goalavadid inhibitions or disincentives
that discourage participants from fully realizitng tmodel's potential. (Thomson and
Miner 2006)

Contractual Protection

Theoretically, many of the risks associated witMRise can be eliminated, limited, or
managed by the use of BIM-specific contractual gmions. As with other risks, this
requires identification and contemplation of thekyicrafting appropriate language to
deal with it, discussion and negotiation, and udtiety agreement on specific terms.
The construction industry is only beginning to batip with the contractual liability
issues that arise from the non-traditional roley@tl by the various project
participants. For example, there has been the g068se of the ConsensusDOCS 300
Series for use on IPD projects using BIM technoldggo, the American Institute of
Architects (AIA) has developed two IPD AgreemeitiA C196-2008, and AIA
C197-2008. The AIA contractual agreements incafea separate Exhibit (AIA
Document E202 — 2008) that might also be used thiir other, more traditional
contract documents on IPD projects using BIM te¢bgies. The new AIA documents
allow the parties to define the standard of cardBi/, as such would be difficult to
define given the short history of this technologiey also attempt to allocate

responsibility for managing the computer model, daja storage, transferring model
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files, granting and withholding access to mode&djlvalidating completeness and
usability of files, among other things. Also, thehibit provides a chart listing standard
building components that is to be filled out bynt&/ing who will author each listed
element of the model design. These contractual smefdefining the standard of care
and allocating responsibility may impact a desigvfgssionals’ liability for
professional negligence. (Pohl and Washburn 2010)

As the industry embraces the IPD delivery methodili be important for design firms
to balance the use of overbearing contractual lagguwvith the diminishing returns in
utilizing the new technology and delivery methoBor now, as a step in the transition
to a full implementation, it is not uncommon famfis wanting to test the waters to
enter into contracts that employ a ‘dual’ procd@s®e contract documents follow the
traditional process including 2D information bug fbroject team is using the BIM data
to reap its benefits. (Cunz and Larson 2006) @&pyoach is no doubt a great
opportunity for team members to evaluate the teldgyoand delivery method, but
until fully implemented the returns are not fulbatized.

Insurance Matters

BIM technology raises a number of legitimate insgeconcerns for A/E firms. The
first concern comes as a result of the collabonatrdh contractors and the integration
of other players at an early stage of the designgss. This concern is exacerbated
even more by the potential for unauthorized acteasdesign model where minor
changes are not communicated or authorized byebigdger. It is not clear that this
additional risk can change the designer’s respditgifor its design services; instead

it may just seriously increase the magnitude ohgigk. (Hayes 2010)
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In 2009 an independent, third-party survey was ootetl by SmartRisk LLC, a risk
management consultant group. In this survey ohgidriance providers specializing in
professional liability insurance in the A/E envirant some key revelations were
made:

* 82% of the A/E firms were accepting more risk

e 75% of the insurance companies are offering BINhapolicy language
These points illustrate the fact that firms areihgpo bridge gaps between contractual
language and the new risks they are taking by dictuadditional insurance coverage.
The approach of including insurance in this manmauld be a typical response when
trying to manage these types of risks. Risk managetheory dictates that one should
insure those risks that cannot be borne by thdipeagr controlled through contractual
protections. BIM is relatively new with respectthe legal and contractual issues
affecting parties in construction project. (Siegkin2007)
Most agree that one of the most concerning issasig professionals face are
changes to the types of coverage that will be rseags The collaboration of the
design professionals in the means, methods an@gwuoes of construction has the
potential to create uninsured general liabilitksisor the design professionals. In
fact, both professional liability and general lighirisks may be difficult to insure in
projects where BIM is utilized. (Holland 2009)
Until contractual language is tested and legal guient has been set, companies will
seek to cover their risk with insurance. For theign professional this means the
professional liability insurance that traditionadlycludes this type of coverage will no

longer be sufficient and additional General Lidpilnsurance will need to be secured
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for negligent construction practices. (Pohl and kasn 2010)

Licensure Matters

States, which regulate the professional practitesahitecture and engineering,
require that each project be under the responsitdege of a licensed architect or
engineer. Additionally, they require that the sgfaduch individuals appears on all
drawings, specifications, and other design documisstied by the firm for such
projects. (Sieminski 2007)

With BIM and IPD, the collaborative process preser@w issues when project team
members other than the Owner contribute to the mod&ese contributions may
include objects or data provided by equipment venétr the convenience of the
designer. The practice may be good for businesidensing issues can
nevertheless arise if the vendor's design was pextlby a designer not licensed in the
location of the project. (Thomson and Miner 2006)

Standard of Care

Standard of care is the measure of the designgsiofieal’s services in relation to other
reasonable design professionals and their serviaethe industry moves to adopt IPD
there is a concern that general use of BIM wikmalioth the standard of care and
historical protections afforded to design profesals by the doctrine of privity. Until
recently in some jurisdictions, the doctrine oWjiyi of contract shielded architects and
engineers from negligence claims by parties witlorvhiihe architect did not have a
contract. (Sieminski 2007)

Change orders are often the measure for the sthoflaare to many Owners as they

typically require additional funds and/or time foe project than initially planned.
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Oftentimes Owners believe the issues presentethdnyge orders could have been
avoided by better or more thorough design. BIM B have often led to
expectations of perfection, as mentioned previoirstiie case of the Texas Facilities
Commissions’ expectation of 100% reduction in cleaoglers. It is important to
understand that BIM does not promise “perfect” drms. The work of the architects
and engineers is still subject to errors that emuwlt in change orders during
construction or future structural problems. Ther@wstill needs to set aside a
contingency fund for coordination issues that adiigeng construction. What may
change is the standard by which an architectumraldicompetence is judged, with the
“reasonable” architect being the one that uses BiNle the one that does not is
automatically considered to have acted in a matiranis not prudent given the

availability of the technology. (Taylor 2008)
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Chapter 3: Procedure and Methodology

Having identified the changes taking place in tidustry and how they may affect a
design firms liability and risk, we must identifg\w to adapt the firm’s culture to work
with the change not against it. The effects ofdh@nge will require a significant

adjustment to how individuals work and the operatiof the firm from top executives

down to production staff. So how can such a chéregmade?

Since the change required goes beyond a trivialementation of a process, the
management of the change will be necessary to emsitial and continued success is
achieved. There are certainly many change managemaels available for
evaluation and use when undergoing such a projedirbt we need to define some
parameters to help guide that choice. The decmowhich model to use may
ultimately be dependent on the position of the gerroposing the change. For the
purpose of this paper we are assuming this tas&irgy undertaken by someone who is
not in the position of Owner or a top level exeeatin the firm who can simply
demand the change take place and rely on othenske it happen. This paper
assumes a grass roots campaign will be necessaith&w convince others of the
magnitude of change expected or that an approaanbéwait-and-see” needs to take

place.

Many of the change management models available tnaarapping fundamental

approaches while others differ greatly dependinghenchange needing to be made.

A search for change management models revealsad bpectrum too vast to evaluate
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entirely. Many of these models are new or rel&imew and gaining traction while
others have been in existence for many years. rderd@o come to a decision on which
to use, some guiding core principles were utilizethese principles are guided by the
specific needs of the transformation of the de§ilgm as well as fundamentals taught
in the EMGT curriculum at the University of Kansa3he first desirable attribute for
the model is simplicity; this is not to say the ggss will be simple just that the overall
model is simplistic in its structure. Since we feed with changing an entire firm
from the top down, people will not be intereste@moverly complex model and thus
increasing resistance to the change. The nextatidsiattribute is the ability to track
progress and make changes when hurdles are exgettien_astly, one that relies on
the buy in of stakeholders as the grass roots cgmpall rely on this.

The following models were used as the basis fod#wsion:

Kurt Lewin’s change model which was one of thetfolsange management
models to be developed.
» John Kotter's change model which is a popular agtli used model
* McKinsey’'s 7-S change model which is also populastrategic change
management projects
 The ADKAR change model developed by Prosci whiahaiing popularity
and used in change management projects.
For Kurt Lewin’s change model the process is simpléowever, it is very short and
does not allow the change anticipated or progres&ing during the process that is
preferred. The McKinsey 7-S model does providalaifity to allow change as it is

necessary, but it is quite complex in structure @acking changes is difficult as each
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part is interrelated and will change together. tiByprocess of elimination the
remaining choices are narrowed down to the ADKARIel@nd Kotter’s 8-step
approach. Though somewhat new, the ADKAR modelavaattractive idea. The
model is fairly simple in concept, allows changed &racking is possible, however the
successful implementation rests on having traiaedifators. Ultimately, the 8-step
approach developed by John Kotter was chosen ginot only meets the overall
requirements of the project, but it has been ssfakdyg utilized in past projects
requiring similar change. The 8-step model isidyfatraight forward process and
allows tracking by those involved. One of the keynponents to be successful is to
obtain the support of management and employees.

8-Step Approach

The 8-step approach by John Kotter began as areane wrote in 1994 for the
Harvard Business Review based on an analysistidtimes within businesses to
provide significant change within their organizatio This was followed by his book

Leading Change 1995 which provides a more in-depth reviewha process and

guidance by example.
The eight step approach involves the following step

» Establishing a Sense of Urgency

Creating the Guiding Coalition

* Developing a Vision and Strategy

* Communicating the Change Vision

* Empowering Employees for Broad-Based Action

* Generating Short-Term Wins
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» Consolidating Gains and Producing More Change

* Anchoring New Approaches in the Culture

The remainder of this section will outline how noglement these steps within a design
firm with the goal of reorganizing or restructuritigeir business to allow them to fully
implement the use of BIM and IPD in the projecesyttake on. It is important that
those interested in making such a transition evaltiese steps based on their needs.
Step One: Establishing a Sense of Urgency

As indicated in previous sections, it is clearulse of BIM and IPD is expected to be
used by design firms, Owners, and other team mesvdsea standard approach. Those
not embracing them will either be left behind aicténg up to those that do. The risks
and liability that will change, along with the irgtty, are of sufficient magnitude that
the sense of urgency should be relatively easpancunicate, not to mention the
learning curve expected. If nothing else, the ithed design firms can expect to be
involved more in a project, not less. This suggéseir fees may increase as a result
and should generate as much interest to the bissmiesled individuals as those
focused on the technical and legal aspects offihage.

The goal of this step is to gain the support déast 75% of the executive level or
upper level management (depending on the firm’smigational chart) and should
include the CEO. By creating a sense of urgeingyptoject has a much better chance
of overcoming those who are complacent or comftetalith where the company is.
This step is successful if these executives arginoed it would be more alarming to

stay with the status-quo than it would be to vemtato the unknown. Often times this

21



is accomplished by convincing them a crisis exast® allow a crisis to occur.

It would be desired to gain support by simply coieing these upper level managers a
crisis exists by presenting the research and datapport the concerns. However,
relying simply on data and the written word to conmicate this point is unlikely to be
successful. Therefore utilizing more engaging &sawill be necessary. Often upper
level management or executives facing issues ssithese will want to blame the
bearer of bad news, so relying on outsiders toveelinwanted information is a good
way to begin the process. This can be achievaduiyng industry leaders familiar
with the changing landscape in to discuss the adsagd what it means to those who
do not prepare. Prime candidates for such presemsaare legal counselors,
insurance agents, and AlA trade presentations. us~aill need to be placed on the
potential issues and what could happen if thoseesare not addressed up front.
Once these industry leaders have generated genténest among these managers, the
data supporting the concerns can be presenteeto fibr their hopeful buy-in

following their review.

Step one is imperative before moving on to stepana ultimately being successful in
implementing the change. If convincing them of ¢hisis is not successful, a more
drastic measure can be utilized which is to allassis to occur. If a crisis identified in
the research actually occurs, it will be diffictdt those managers who were
complacent to ignore them any longer and thus giogithe sense of urgency
necessary to move on to step two. This crisis otgyr as a result of not addressing a
liability or risk within the firm or for one to oce within the industry that could have

been avoided if addressed beforehand.
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Once 75% support of the upper level managers isrsdcincluding the CEO, the
process can move on to step two.

Step Two: Creating the Guiding Coalition

Beginning with this step the use of committeegranit most engineering firms and
design professionals are familiar with, will be dses a suggested method for
achieving the desired outcome. By utilizing conmedas, the process can be adapted to
serve two purposes; creating the change necessdnmyeantoring for those involved
and not yet at the upper management level. Thiswtinately create a base of
leadership in the future as the use of BIM and Hebomes more widely used.
Committees are not necessary to achieve success tim&lmodel but the steps and
their requirements remain identical no matter thvenit used.

Within step two, the guiding coalition will be madp of several key personnel
arranged in different committees and levels. Athlghest level, a steering committee
will be setup comprised of the most senior leadpralith strong influential
capabilities. Where applicable this highest lewelsteering committee, may be the
board of directors. It is this steering committeattwill task different sub-committees
with the research and ultimate suggested actiepéaaific areas of concern. These
sub-committees would be comprised of a mix of sde@dership and those employees
interested in learning more about the specific &mag investigated. The
involvement in these committees could be a paiddppity to elicit a continued
interest if necessary.

Each subcommittee would be responsible for thearekewithin a certain area such as

those identified in previous sections; the impletagon of a new tool (technical
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requirements), ownership and control issues, cgpyprotection, contractual
protection, insurance matters, licensure matteis standard of care. The goal would
be to have 5-7 individuals on each committee wabkigrounds strongly suited to the
specific task of the committee. For example, itlddoe advisable that the CIO or
director of IT be involved in the implementatiommmittee, or in-house counsel be
involved in the contractual protection committeBy implementing this multiple
committee approach several distinct advantageseatized. First, each committee
can focus on a specific area and specific topitsoumt finding themselves
“in-the-weeds,” not making progress as a wholeo8dcthis type of approach will
allow some delegation of the work so that no or@/exswhelmed on top of their
normal work activities. Finally, each one will iga some recognition for their
efforts and can associate their input with charnigeg will see once implemented
within the firm.

Step Three: Developing a Vision and Strategy

This step requires the executives of the firm tbectively determine a goal for the
firm that can be communicated to its employees.velping a vision exists so that all
members of the firm are aware of the desired ouéconfhis step is important to the
success of the overall change as it communicatesnanon goal and allows each
person to work toward accomplishing that goal.is tot meant to be a detailed
directive on how to accomplish the goal, nor iméant to be an edict, but more of an
illustration of a specific idea on what needs tabeomplished to be successful. In
order to maintain interest, the vision should ble &b be communicated to others in

five minutes or less.
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The vision created needs to provide commentarylonpeople should strive to create
that future. A good vision serves three imporfaurposes; clarifying the general
direction for change, motivating people to takeaarcin the right direction, and finally,
it helps coordinate the actions of different people

Creating a vision can be a time consuming procgessghich the firm will experience
periods of disagreement, anger, conflict and oVearahoil. If weathered correctly
these periods can ultimately be turned into a paséxperience by causing true and
underlying issues to surface which can be addressexdet the vision. Often times
this process can be cut off prematurely and presdorcreate something lead to a less
than ideal product being accepted.

In order for this step to be successful, it is im@ot that the proper amount of time is
allocated to the task and that the concerns rdisezl/aluated and addressed as part of
the vision. Once this vision has been properlyngef moving to the next step where
it is communicated to the employees can occur.

Step Four: Communicating the Change Vision

A vision does not serve any purpose if the interaletlence does not hear it or if they
hear it and it is not being demonstrated by thadwering the message. In order for
this step to be successful, executives must sdipp@ortunities to continually relate
corporate messages with the vision. An almostradssign of failure is the reliance
of stating the vision in a company meeting and/(dtipg it out in a memo only.

Every opportunity should be utilized, such as caapomeetings, to discuss how
profits or some other measure directly relateséoeffort of the vision. Employee

reviews are another opportunity where discussianse about what the employee has
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done over the preceding year that either supplogtsision or is counterproductive to
it, and possibly tying incentives based on perfarogarelated to the vision. Other
methods of communication such as quarterly meetimgssletters, training sessions,
weekly email updates, etc. should be lively andggond the ordinary to illicit a
legitimate desire among employees to join in tieref These communications
should showcase positive strides and highlightassdb both internally and within the
industry. In the committee instance, employeetigpating as part of the coalition
will help tremendously by having their efforts rgoeed, which generates a desire to
be part of the overall change.

One of the keys to the success of this step ibaang leaders that undermine the
effort by doing things contrary to the vision, wihis often the case when trying to
preserve their own self-interests. This will altnoartainly sink the effort by those
who observe this as they will no longer believéhia vision or the ability to be
successful.

Step Five: Empowering Employees for Broad-Based Action

(Removing obstacles)

As mentioned previously in the last step, havingiséerests working against the
process will prove disastrous, so removing thermasbstacle will be necessary. This
may be done by edict by those in power such thattefnot in line with the vision are
not welcomed or the more desired approach of vemngdrack to the foundation
established in step 2 and gaining their suppopiaasof the coalition.

Corporate structure can become an obstacle wheaircdepartments or individuals

are blocking the way for others interested in &sgjsn making a successful change.
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The committee scenario would assist in removindndasriers as a cross-pollination
can occur. Bringing different departments andvitilials together outside the typical
corporate structure allows them to work on a comigaal to meet the vision.

Lack of empowerment is an obstacle for most em@eye individuals involved in the
change process. If an individual’'s efforts are mig¢h resistance before full discussion
or explanation is heard it can irreparably damage faith that the vision is real or that
the executives are not just giving “lip service.With committees, there is an
important reliance on suggestions made by the sufirtttees with minor overseeing
and perhaps push back by the steering committbeard of directors if significant
obstacles remain. If these suggestions are ndemgnted, an obstacle may appear in
the form of doubt. If legitimate suggestions ané implemented or given sufficient
consideration, the members of that committee ahdratommittees will lose desire
and focus as trust or belief in the vision willlbst. The board may ultimately delay
implementation or stop short of fully implementisigggestions based on the overall
vision but they will need to tread carefully withetsuggestions provided by those who
have spent their time and effort to develop them.

Step Six: Generating Short-Term Wins

Short term wins is a key to the successful tramsé&tion as they drive the sense of
urgency forward. By creating sub-goals that ultehalead to achieving the vision,
employees become focused on achieving these gaaishout these sub-goals, the
urgency can be lost over the course of the chaeggescially if the change takes place
over a long period of time such as years. It isumzommon to fail at this point

because morale can wane as people begin to Idsec$ithe goal and overall urgency
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is lost. These short term wins can be as simplessg a new tool that has been in
development come on line for use in the firm. Q3§ to establish a short term win
would be to have a board or steering committeeast@solution from a
sub-committee on a particular outstanding issudis flequest provides an
intermediate goal for those individuals servingtlo® sub-committee to achieve. Once
the committee has researched the issue and call@itbeir recommendations, they
would present their findings to the board or steggommittee for final approval.
Upon final approval the sub-committee would achiamentermediate or short term
win necessary to keep them on track and focused.

Step Seven: Consolidating Gains and Producing More Change

Proclaiming victory at the completion of the fipbject utilizing the new changes is
often times the first step to reversing the worke&lby the coalition. It takes time to
succeed in transforming a culture and thus thegirgject is merely a stepping stone.
Granted the project and efforts of the team mayheda them to the desired outcome
but efforts cannot stop there. The coalition ngedntinue hammering out any
unfinished tasks or open topics needing resolutiéfter each subsequent project is
completed, lessons learned needs to be evaluatevaaks need to be made. As
projects are completed and changes are obserpedcess for sharing will need to be
developed for communicating these updates witHithreand its’ employees.

As a sub-committee completes its tasks and ultimérels themselves without major
tasks, they may be placed into a “hibernation’estataiting further tasking by the
steering committee or board of directors as necgssH is important the overall

structure and members remain intact as issues nesgmt themselves in the future

28



thus requiring them to be recalled to address tlssses. By keeping the committee
intact, the urgency can be maintained among thigithehls since the committee is not
disbanded and thus does not give the indicatiogdia¢ has been met.

Step Eight: Anchoring New Approaches in the Culture

The final step in the process is to anchor the approaches in the culture. This step
can be considered successful when the responsiasé ar question is, “It's the way
we do things around here.”

The first important part of this step is to impreg®n how new processes, approaches,
attitudes, etc. have positively affected the firanfprmance. In communications
within the firm and among employees, it will be ionfant to recognize how the things
they are doing or have done helped achieve thenuisi

The second important part of the step is to ensww@ming or new executives and
leaders personify the vision. The efforts of tinefand its employees can be reversed
if a leader is not a champion of the change amdmsmitted to carrying the vision
forward.

By employing the committee scenario this step aasuxcessful by looking to those
employees who have assisted within the sub-comesi#@d worked with other
leading executives along the way. This experiemtienave established several
potential leaders who have demonstrated a committoe¢he change and the overall
vision.

Summary

A dramatic paradigm shift from traditional constian delivery methods and tools

exists with the use of BIM and IPD. These paradamifts will affect most, if not all,
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aspects of a design firm’s business. While nocameanticipate all the changes, nor
can they anticipate how the legal system will adslithese changes, a plan can be
prepared for how to manage the changes. Whatdeaspresented is a way a firm can
effectively manage the process with such a consimdleramount of change expected.
Each design firm will have different and unique siderations to take into account but
if each step of the change management model mAell, they can reduce their risk by
identifying potential risks, evaluating those risitetermining how to address those

risks, and incorporating the necessary changesoteqt from those risks.
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Chapter 4: Conclusion

A design professional offers knowledge to its diseaind as part of this are held to a
standard of care. It is the design professiorthlsy to ensure they meet the standard
of care. As such, the design professional, mustrineceducated on how these
standards of care are changing along with the ingasd what it means to the liability
and risks they are accepting by offering their mew.

The issues identified and discussed within thisidoent are provided as a glimpse into
some of the most significant topics for design &rimoking to stay relevant in the
construction industry. These firms need to recogiie paradigm shift taking place
around them and become an active participant icliaage. It is not enough to take a
passive “wait and see” stance or allow themselvdmetieve the lines of responsibility
will remain intact from the traditional delivery nheds they have grown accustomed
to.

Each firm faced with this change will need to eaaduthe proper approach to allow for
such change. The first step will be realizing thguistry will change with or without

them and along with that change the traditiondlility and risk they face.
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Chapter 5: Suggestions for Additional Work

As a design firm in the construction industry, itllwe important to monitor the
evolution of the use of IPD and BIM. It will be stamportant to take an active role in
this evolution through education of external stakdérs such as Owners and their
agents, clients, State and Federal government egenc

Firms will need to monitor the legal precedentsijesiet as part of case law at the local,
state and federal levels. Education will be nemgstor all internal staff from firm
Executives down to production staff to ensure ttuger protocols and quality control
is being done for every project. As precedeneis@ case studies become available,
firms will need to review and adjust for currentldature projects and contracts. As
changes occur they will need to be communicatedl iovolved to ensure necessary
changes are made both internally and externalth as legal counsel and insurance
carriers, to ensure all are working in concert vaéith other and protections are being

maintained for the firm.

32



Bibliography

Derek Cunz and Dwight Larson, “Building Informatidodeling” Under
Construction Newsletter, American Bar Association (ABA), Volume 9 No. 1,
p. 1, 3-4, December 2006, available from

http://www.abanet.org/forums/construction/publioas/eunder_construction

12_06.pdf Internet; accessed March 2009
Dan A. Haynes, “The Insurance Implications of Buifglinformation Modeling
(BIM),” Construction Watch, January 2010, No. 1-10, available from

http://www.pepehazard.com/images/dyn/publicatiodi@fihaynesnewsletterth

einsuranceimplicationsofbuildinginformationmodelamm01122010.pdf

Internet; accessed October 2010
Stephen A. Hilger, “The Legal Worries Raised by JPEngineering News-Record
Viewpoint, 01September 2010, available from

http://enr.construction.com/opinions/viewpoint/200901-L egalWorries-1.as

p; Internet; accessed October 2010

J. Kent Holland, “How Building Information Modelin@IM) Impacts Insurance
Availability by Changing the Roles, Responsibikti@nd Risks of Project
Participants.” Construction Risk, January 2009, Vol. 11, No. 1, available from

http://constructionrisk.com/?p=61Miternet; accessed September 2009

John P. Kotter.eading Change (Massachusetts: Harvard Business School Press,
1996)
Frank L. Pohl and James C. Washburn, “IntegrategeBrr Delivery: Changing the

Insurance Landscap&f’chitects/Engineers Professional Network (AE ProNet),

33



April 2010, No. 54, available frointtp://www.aepronet.org/ge/no54.htmil

Internet; accessed October 2010
John Sieminski, “Liability and BIM: Identifying thiesks associated with Building
Information Modeling,”Columns (AlA), October 2007, p. 25-28

available fromhttp://www.aiapgh.org/images/OctoberQ7 .pditernet;

accessed September 2009
John Sieminski, “Liability and BIM,’AlA Best Practices (AlA) , November 2007 p.
1-3, available from

http://www.aia.org/aiaucmp/groups/ek members/doaiaipdf/aiap037060.

pdf; Internet; accessed September 2009
“Survey Report of Professional Liability (PL) Insunce Carriers” SmartRisk

September 2009, available frdttp://www.smartrisk.bizlnternet; accessed

March 2010

Rodney J. Taylor, “Professional Liability RisksBhM Applications: If BIM is Here
to Stay, How Can we Insure Errors and Omissio@efstruction Risk, January
2008, Vol. 10, no. 1, available from

http://www.constructionrisk.com/newsletter/arti¢laswnsletter08-01.htm

Internet; accessed October 2009
Paul Teicholz, “Labor Productivity Declines in tG@enstruction Industry: Causes and
Remedies, AEChytes Viewpoint, 11April 2004, available from

http://www.aecbytes.com/viewpoint/2004/issue 4.himtkernet; accessed

March 2009

Texas Facilities Commission; referenced from

34



http://www.tfc.state.tx.us/newsevents/texas-adbpitding-information-mod

eling-bim-capability Internet; accessed August 2009

Dean B. Thomson and Ryan G. Min&uilding Information Modeling - BIM:
Contractual Risks are Changing with Technologgthitects/Engineers
Professional Network (AE ProNet), September 2006, No. 35, availablenfro

http://www.aepronet.org/ge/no35.htniiternet; accessed October 2009

VanGilder Corporation, 2006 “The Rewards and R&kBIM,”

available fromhttp://www.vgic.com Internet; accessed August 2010

IDC (sponsored by Autodesk, Inc.,) October 2009e8#field Uses Building
Information Modeling to Reduce Design Time and Hhate Rework Across
the Property Development Supply Chain,” availabberf

http://offers.autodesk.com/8/OfferCenter/ConstiuotiDC Spotlight Wesfie

Id.pdf; Internet; accessed October 2010

35



