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Abstract

In the first wave of dectronic commerce, from 1994 to 1998, the architecture, engineering, and
congtruction (A/E/C) industry appeared to watch from the Sdelines as most of the indudtriaized
world committed resources to developing and leveraging the technological wonder of the
Internet. Most participants in the A/E/C industry were nearly oblivious to this reshaping of how
businessis done. During this time the industry focused its attention on recovering from the
duggish congtruction and red estate development economy of the late 1980s and early 1990s.
The focus was primarily on how to get and do work better, not differently. Traditiondly dow to
adapt to new ways of doing business, this industry soon found itsalf lagging behind other
indugtriesin its use of the Internet as a business-to-business tool.

In 1995 and 1996 d| that began to change, and by 1998 a new breed of A/E/C firm had emerged:
the “ Cyber-Toothed Tiger.” Armed with an entirdly different business strategy and project
delivery tools than traditiond A/E/C firms, these “new” A/E/C firms were redly not dl new.

Mogt were existing A/E/C firms that reinvented themsalves, just as successful A/E/C
organizations have done for years. No longer just in the design, engineering, or construction
business, these organizations now aso define themsdves as being in the information business.
Today, these firms play an instrumentd role in reshgping the A/E/C industry and are actively—
though perhaps unwittingly—improving the image of the industry as awhole.

In the future, successful A/E/C organizations will be comfortable with e-commerce, leverage
new technologies, and offer an entirely different vaue proposgtion than traditiond A/E/C firms.
Traditiond A/E/C firms and information technology (IT) “wannabes’ will condemn themsalves
to further commoditization. Competitive advantage will be won and logt inthe I T jungle.
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Foreword

At the beginning of a new century and millennium, businessesin the architecture, engineering,

and congtruction (A/E/C) industry can take alesson from the past to ensure their competitiveness
and survivd in the present day. Natura history teaches us that organisms thet thrive and
perpetuate themselves have certain traits that are especidly suited to their environment. For
example, polar bears can survive in harsh arctic conditions because of their thick white fur,

which insulates them and acts as camouflage; d<o, their large clawed feet dlow them to run
quickly on snow and ice, and their streamlined shgpe makes them excdlent swvimmers. Smilarly,
in prehistoric times a fearsome kind of cat—the saber-toothed tiger—was at or near the top of the
food chain. These cats short, powerful legs, strong jaw and neck muscles, and trademark
dagger-like teeth dlowed them to prey on much larger mammoths, rhinoceroses, and other thick-
skinned animds of the day.

These modern and prehigtoric examples have implications for the A/E/C industry of today.
Modern businesses—design and congtruction included—aperate in an environment of rapid
technologica advancement and proliferation that do not appear as though they will dow down.
Firmsin our industry therefore would be well advised to reinvent themsdlves into more fully
integrated, knowledge-based enterprises to take full advantage of the benefits technology hasto
offer and thrive in the “New Economy” environment. Some firms—the * Cyber-Toothed Tigers’
discussed in this white paper—have adready done so in recent years and are leading the industry
into amarkedly different future full of promise for our indugtry, dients, and the built

environment of our nation and world. By enthusiagticadly embracing the tools and techniques of
information technology as part of alarger drategic plan; Cyber- Toothed Tigers possess key traits
for surviving and thriving in today’ s environment.

The Building Futures Council Board of Directors wishes to thank the author of this white paper,
Thomas W. Emison, and the individuals and organizations who contributed to its completion.

We hope the paper makes a positive contribution to the body of knowledge about adill rdativey
new but undeniably important aspect of the design and construction industry.

John E. Chiaverini
Chairman of the Board
Building Futures Council
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Introduction: Death, Taxes, and Change

It ssmple: Things change. At no other time in modern higtory has this maxim held more truth
than now, a the dawn of anew millennium. Things have changed in the pagt, they are changing
today, and will no doubt change in the future. Degth, taxes, and change may be the only things
about which we can be absolutdly certain.

Throughout human history, there have been different driving forces, or engines, of change:
economic, political, geographic, demographic, and technologicd. A smple glance back in time
reveals how these driving forces and others have changed the course of human existence. They
have been well documented. Today, these driving forces continue to influence us and shape our
world. They redefine how we do our work, live our lives, and interact with one another.

Thefocus of this paper is on one of these driving forces, e-commerce, and itsimpact on the way
we design, congtruct, and care for rea property assetsin agloba economy.

That e-commerce has fundamentaly changed the A/E/C industry is not in question. How it has
changed and will change the A/E/C industry, and how the many condtituents in the A/E/C
industry have reacted to and will react to this change, are the Strategic issues that need to be
addressed.

We arein the midst of agloba technology revolution thet is redefining how we do virtudly
everything we do and driving the fast pace of change in our business and persond lives. The
globd marketplace is being transformed into an increasingly knowledge-based economy. The
first wave of e-commerce has engulfed us, forever changing things. But have we been here
before? And what can we learn from higtory in dedling with the inevitable changes that will
continue to wash over us?



Historical Industry Perspective: Change |s Nothing New to the A/E/C
Industry

The Building Futures Council does not focus on history and ultimately has few opinions on
which A/E/C technological breakthroughs over time were most sgnificant. Hitory isa greet
teacher, yes, but the Building Futures Council is primarily interested in the way today’ s leaps
will change the way we design, engineer, congtruct, and care for our homes, business centers,
schools, hospitals, streets, bridges, highways, industrid parks, manufacturing plants, museums,
waterways, stadiums, and airports, the Suff of our world.

It isimportant, however, to look back in time briefly to learn that change (especidly
technological breskthrough) is not a new phenomenon in thisindustry. Actudly, the A/E/C
industry has arich tradition of change, technologica innovation, and strategic reengineering. At
any given point in time, though, it fedsto those in the industry as if the pace of changein the
A/E/C industry has reached new levels, and that change is somehow accelerating. Certainly, it
fedsthis way to most of ustoday.

Pick any civilization on the globe and any time period in the past 5,000 years, and it is not
difficult to identify the technologica breakthroughs thet revolutionized the way people design,
build, and maintain their property. For example, in the 16th century the architecture and
engineering professons, which until that time were essentidly one discipline, began to split.
Engineers (with perhaps a more “mathematica” perspective on the world) and architects (with
perhaps amore “visuad” perspective), divided into separate professions. It was a breakthrough
inasmuch asit gaveriseto aleve of technica specidization and advancement not seen before. It
was a big change. Ironicdly, this same “ advancement” in the 16th century helped create the
fragmented A/E/C industry we know today; an industry now being re-integrated with the advent
of the e-commerce technologies discussed in this white paper.

There was adownside to this new paradigm. These professions developed into somewhat
Separate camps. Over time, these camps developed unique ways of communicating within their
professions. The language of each discipline became well entrenched, and not easily trandated
into the language of the other professon. More recently, the relatively new professions of
genera contractor and devel oper emerged. New disciplines. New camps. New way's of
communicating. New trandation problems. Then came construction managers and program
management firms. Add to these additiona sub-consulting professions, specidty contractors,
suppliers of products and services, and others. More disciplines. More ways of communicating.
More trandation problems. Compounding this, technology has advanced at a pace most A/E/C
organizations are Smply unable to keegp up with (is any organization able to keep pace?). Some
keep up better than others (“bleeding edge’ organizations), creating clusters of technology
leaders, followers, wannabes, and laggards. This means even more ways of communicating and
trandation problems.

Another example of industry change can be found in the topic of changing project delivery
systems. Today, players within the A/E/C industry are engaged in a debate on “design-build” and
dterndive ddivery sysems. While this gppears to be news, it isin redity an age-old issue: How



to get the most vaue (i.e, quaity) in the totd project delivery process. Thisis not a“hot”
discusson within the industry, but the latest twist on avery ancient discusson. Thetopic of
changing project delivery systems s positioned as paradigm-busting news by today’s A/E/C
industry mediain acommercid attempt to interest readers. In redlity, the only paradigms that
have been broken may be those of the editors and publishers themsalves and ther readers who
may not have studied the history of innovation in the architecture, engineering, and congtruction
business.

So change is not anew phenomenain the A/E/C industry. Change has, in fact, been constant and
ever present. What is new is the impact these new information technologies are having on the
shape and makeup of the A/E/C indudtry itsdlf. This particular technological innovation known
aswhat we casudly refer to as e-commerce offers extreordinary potentid for change. The
reasons are these:

E-commerceis hgppening very quickly and is affecting every indusiry, not just the A/E/C
indudtry.

It will probably integrate the organizations and people involved in the facility design,
congtruction, and maintenance process in fundamentally new ways thet will redefine the
A/E/C supply chain.

It will giveriseto anew kind of service provider: an organization that offers architect,
engineer, contractor, and consultant—an organization with an entirely different vaue
propogition than many of today’s A/E/C firms.

Truetotd project collaboration and complete, multiple-gte interdisciplinary integration will
increase.

Communication systems will prosper and link parties to a project to acommon language and
tota project delivery system.

All of thiswill be sheped in part by the Internet. The highly fragmented A/E/C indudtry isin fact
beginning to integrate as aresult of this breakthrough. Why is thisindustry behind, compared to
other industry sectors, in its implementation of these emerging technologies? It is precisely
because of the fragmentation of alarge number of geographicaly dispersed players working with
incompatible information systems.



The New Economy and Its Implicationsfor A/E/C: Can an Industry Reinvent
ltself?

Conventiona wisdom holds that industries, on the whole, cannot and do not reinvent themsdves.
The engine for reinvention, it appears, is a the enterprise level: companies, business units,
organizations, entrepreneurs, universities and colleges, unions, trade groups, etc. People initiate
change, not entire industries. So the naturd questions arise:

How does bregkthrough change occur in such afundamentally fragmented industry such asthe
A/E/C industry that invests little on research and development? If we spesk such different
languages among our many disciplines, and have different motivations (business and other), how
are we to make the changes needed to improve return on red property assets for the public and
private owners of real estate in our society?

The answer to these questions is unfolding before us in a great experiment made possible by the
unprecedented continuous nine-year U.S. economic expansion of the 1990s and early ' 00s. From
this expansion, economists contend, a new economy has emerged, often referred to as just that:
the “New Economy.” In this new economy, success or failureis less dependent on seizing and
expanding market share than on how quickly and effectively organizations are able to adapt to
new paradigms, new ways of doing business, and new methods of meeting customers needs that
are dl brought on by constantly changing technologies, etc.

According to economigts, four powerful forces that have joined smultaneoudy drive the new
economy: globdization, deregulation, demographics, and technologica revolution.

Globalization. With the collapse of global communism, and the increase in free trade
agreements (such as the European Union and NAFTA), businesses are being forced to
operate and compete across broader areas. U.S. firms from al sectors of our economy are
faced with more competition and look abroad for markets where our technologica
sophigtication is valued.

Deregulation. Since the 1970s, Americans have witnessed the deregulation of severd
industries: the transportation and energy sectors in the 1970s, financia servicesin the 1980s,
and telecommunications, hedth care, and utilities in the 1990s. Thisis opening up
competition, changing the paradigms, and contributing to containment of inflation. Domestic
business productivity hasimproved as aresult.

Demogr aphics. Thereis perhaps no more talked about economic force of change than the
Baby Boom generation. The first American Baby Boomers turned 50 years old in 1996,
bringing in their wake 78 million others whose very existence has forever changed the world
and brought billions of dollars of capita to the economy.

Technology. Computing power continues to grow exponentialy. According to the well-
known Moore's Law, chip computing capacity doubles every 18 months. Soon, this law will
be made obsolete, as advances in new technology will enable chip capacity to grow even
faster. The Internet has opened a vast, new opportunity for collaboration. New software is
alowing more and more functions to be handled dectronically. 1n 1998, U.S. businesses
spent an estimated $300 hillion on IT (and prices for this technology have continued to



plummet). That's about 4-5 percent of our total economy, about as much asis spent on all
nonresidentia domestic congtruction that same yesar.

Together, these driving forces of economic change are now having an impact on the huge but
fragmented A/E/C industry. IT price tagsin our industry have dropped too. A/E/C customers are
demanding more innovative use of 1T by A/E/C firms. Software development firms and
conaulting firms that hed traditionally focused on helping individua A/E/C companiesimprove
project design, estimating, management, and accounting have developed products that improved
overdl| collaboration and project delivery for severa partiesto a project. Some of our nation’s
most respected engineering, design, and congtruction colleges, universties, and technica schools
are researching way's to bring the power of the Internet and new 1 Ts to the design, engineering,
and congtruction process. New associations and consortiums have been formed to improve
interoperability within the industry. A/E/C company IT departments have grown in Sze and
importance. Promises of better IT return on investment in this industry are coming true,
especidly for those firms that recognize the need for continuous training on new and emerging
technologies.

Initidly, in 1995 and 1996, this A/E/C e-commerce was limited to Smple marketing and
communications. Most Web sites were essentially eectronic brochures. Then, the Internet
became something more than a digitized marketing tool. A handful of innovative A/E/C-related
organizations and individuas from around the world identified the rea promise of the Internet:

Industry integration as a result of more and better project collaboration

Tota project productivity and communications improvements

Reduced rework

Grester opportunity for design excellence

Vdue-oriented design usng world-wide collaboration on a twenty-four-hour, seven day basis
Better vaue for end customers

Increased investor interest in this sector of our economy

These innovators began researching ways in which the overal design and building process could
be enhanced with the use of these new tools. This research paved the way for entrepreneurs who
envison an A/E/C industry very different from the one to which we have become accustomed.
This entrepreneuria spirit helped generate modest investor interest in the A/E/C industry; that
investor interest has now developed into pockets of investor excitement. Engineering and
architectura design processes, which with the earlier advent of CAD had become more
technologica, have become even more highly automated. Many A/E/C firmsincorporate into
their find desgns—and into the process of design itsdf—nhighttech attributes that were the stuff
of sciencefiction just afew years ago. It now appears most A/E/C organizations either now have
an e-commerce capability, or plan to have one soon. The once dow-to-adapt and fragmented
industry has become an active participant in the globa technology revolution.



Succeeding in the New Paradigm: Becoming a Cyber-Toothed Tiger inthe E-
Commerce Jungle

The A/E/C industry, which according to conservative estimates makes up about €l even percent of
the total U.S. economy, has awakened from its technology dumber. The Building Futures
Council believesthat in the market of the early ' 00s, this awakening will accderate. E-commerce
will be not just anew marketing tool but an entirdly new way of designing, engineering,

building, and caring for the red property assets of the nation. This fragmented industry will

begin to integrate in ways never before imagined.

In the new paradigm, A/E/C firmswill not be defined just by what they do, but how they do it.
Our most successful and effective construction estimators, project managers, and field
superintendents will morph into a combination of project manager, relationship manager, and
technologist. Prime contractors, subcontractors, and suppliers of products and services to the
industry will reinvent themsalves, helping to create tightly linked virtud communitieswhich
promise to dramatically improve the efficiency of project materia procurement. What are some
of the other features of this new state?

Electronic bid tools

Interoperability (uniformity of information and languages)
Electronic collaboration

Non-proprietary IT systems

Integrated virtua design

Direct purchasing by owners and genera contractors
Handheld and wireless devices

More targeted marketing (data mining)

Continued legps in communications bandwidth
Materids marketplaces

dot com company consolidations

Without a doubt, there will be other changes we cannot predict today.

Severd industry-wide conditions need to exist in order to produce this kind of progress. They
can be grouped into the following main categories:

Education. Firgt, A/E/C firms must educate their top management teams on this new
paradigm. Without top management leadership, insight, and competence on this challenge,
meaningful change will not hgppen at the firm, business unit, or individud leve; and,

without this leadership, new competitive enterprises will emerge that will be better

positioned for success in the new paradigm.

L eader ship. Second, owners of red estate must understand that rea property assets make up
an enormous and untapped asset base in American business. Executives in leadership roles
within American businesses must accept that real property assets can and should be managed
drategicaly.



Industry Investment. Third, research and development on new information technologies
and the use of the Internet should continue to receive indudtry investment. Increased
investment will help reduce much of the redundancy inherent in today’ s attemptsat 1T
innovation among A/E/C firms, dot com organizations, software providers, consulting firms,
and others.

L egal Environment Improvements. Fourth, alegd environment must exigt that dlows the
organizations involved in this new paradigm to innovate without the congtant risk of ligbility
and possible litigation. The American legd profession itsdf, which isacommon law
jurisdiction, must make some attempt to keep pace with the redlities of A/E/C firms doing
business in new ways (see the section “Lega Chalenges Rdlated to the Cyber-Toothed Tiger
A/E/C Organization” below).

How Cyber-Toothed Tigers Look and Act

So what does the A/E/C Cyber-Toothed Tiger look like? They are not dl young organizations!
On the contrary, many of today’s most forward IT thinkersin the A/E/C industry are seasoned
veterans. And, some of the firms engaging in this leeding edge work are large A/E/C
organizations with extensve corporate histories. The myth that thiskind of IT innovation isthe
unique province of the young isindeed amyth.

The dtrategic pogition of a Cyber-Toothed Tiger is most often, but not dways, that of vaue-
added, proactive A/E/C resource. Typically, these organizations avoid hard-bid, reactive
business opportunities because it is not in their nature (i.e., their corporate culture) to “be
low” in order to win. (There do appear to be some bid-oriented A/E/C firms—organizations
that compete amost entirely on basis of low price—with sophigticated IT and Internet
srategies, however.)

Cyber-Toothed Tigers select new business opportunities based on the technology profile of
the customer sets or target markets. They seek relationships with customers and other
decison influencers who are aso technology- oriented, creating a sort of “technology club”

or “fraternity” effect.

Their mix of services often includes grategic facility planning and pre-project programming
that is sold on a consulting basis.

They do not confine themsalves to astrategy based on ther discipline of origin. For example,
a Cyber-Toothed genera contractor (GC), even one offering a high degree of sdf-performed
work (masonry, carpentry, etc.), may develop an IT and Internet Strategy that transcends
traditiona generd contracting and is in effect a different vaue proposition than that offered
by the ordinary genera contractor. This GC doesn't just start competing better than other
GCs, it garts competing differently.

They are not al from within thisindustry. Many of the successful A/E/C dot com companies
are owned and managed by people from outside the A/E/C professions.

Top management is involved in research about technologica change and optimigtic about the
new opportunities these changes represent, as opposed to feding threatened by changing
technologies.

They promote aleve of tota team collaboration throughout the project that has been very
rarein the past.



Thelr project executives (principals and project architects, project engineers, field engineers,
senior project managers, assistant project managers, superintendents, and others) invest time
and other resources mastering the skills needed to leverage emerging information technology.
They have a corporate culture which embraces change and they match this type of culture
with an operationa ability to effect change profitably. In short, they are opportunigtic within
the congantly changing world of IT.

They recruit and develop people in their organizations who are technol ogy-oriented.

Findly, they have a drategic vison, acomprehensve and detailed plan, for how they will
survive, or thrive, in the new paradigm. These plans or visions are often well researched,
documented, and implemented within their organizations. Asit turns out, the chalengein
meaking this trangtion to a more technology- oriented firm is surprisingly non-technica. The
technology itself is readily available, reasonably priced, and becoming more user-friendly dl
the time. No, the chalenge is not technicd, but strategic. In other words, owners, principals,
and other senior management team members in these firms need to address the Strategic
chdlenges of the new paradigm: What kind of firm do you wart to be? What role do you
want to play in the A/E/C food chain? Could you inadvertently dienate some key customer
groups by making the transtion? What is the new competitive landscape? These are the
strategic questions the Cyber-Toothed Tiger addresses.



L egal Challengesfor the Cyber-Toothed Tiger A/E/C Organization

There are severd legd issues or chdlenges presented to the A/E/C industry as aresult of
emerging and congtantly changing informeation technologies. Five are of particular note are:

Case in Controversy Prerequisite for Developing Common Law

The United States is acommon law jurisdiction. Common law is judge-made law inwhich
appdlae courts review the findings of trid courts and write opinions on specific casesin
controversy. These opinions then become the common law. Because of this system, lawyers
look to precedent on cases aready decided that are Ssmilar to the fact pattern at hand. Thisthen
provides guidance as to how the court may react and gpply traditiond legd principalsto anew
st of circumstances. Hence case law is retrospective and not progpective in nature.

It is only when an gppellate court reverse prior precedent, an action far more an exception than
rule, that the common law develops. This common law model promotes stability and
predictability so long as society does not change too quickly thereby giving case law the
opportunity to advance in adow but systematic fashion.

In ared sense, courts wait for someone to take an action that it later views as improper rather
than set guiddines that may have prevented that behavior in the first ingtance.

The law aso develops by legidation. In the business context, statutes are passed to address
commercid problems that affect a sgnificant number of condtituents. Hence with enough

“noisg” legidatures are moved to address a given problem. With respect to the Internet the
recently passed Electronic Signaturesin Globa and Nationd Commerce Act (June 8, 2000) and
the now-pending revisons to the Uniform Commercid Code are examples. Again, for the most
part, statutory law, like case law, is retrospective.

The speed a which advancing technology is changing the way society functions makesthe
systematic and retrospective development of law problematic. Thisis particuarly truein the
design and congtruction industry in which technology based collaboration, communication, and
procurement has changed and continue to change the way businessis done. Although many tried
and true legd principas and precedents remain dive in this changing paradigm, there will be an
entire new breed of disputes and issues arising from technology’ s impact.

We have clearly entered a period of “legd ingability” where traditiond legd principles of the
physical world become strained when applied to business transactions of the virtua world. A
couple of congtruction practice examples demondtrate this point.

Thereis substantial case law dlocating risk of design and congtruction defects through the
traditiona supply chain of contractor to subcontractor to supplier to manufacturer. Electronic
procurement alows direct procurement from the manufacturer, thereby saving substantia
intermediary transaction costs. Such direct procurement also changes the distribution of the risks
of defective performance that has devel oped over the years by case law and common contracting



practices. Risks normally assumed by “middlemen” are no longer relevant. A new and, in large
part, legdly untested paradigm is presented.

Another example of lega indability caused by technology relatesto the idea of notice. Typica
contracts and much case law address the importance of giving notice of achangein order to,
among other things, give an owner the opportunity to avoid the costs associated with a change
before the work is performed. In an “open” environment of project collaboration, al project
parties have “eectronic’ notice of dl the work being done as part of the collaboration.
Theoreticdly, in a pure and open collaborative environment, one is dways on notice.

The Protection of I ntellectual Property

One example in which technology is out-pacing legd principdsisin the area of intellectua
property protection. Traditiona intellectua property is protected by patents granting the
inventors certain exclusive licenses to develop and market inventions. In this day, by thetime
new software or Internet based applications are made available for generd use, they become
outdated.

Many application service providers, or ASPs, for instance, spend more attention on developing
the next generation of an gpplication verson rather than protecting a past verson. ASP
competition is so fierce and sophigticated thet it takes little effort to reverse engineer any product
shortly after it is made available. Thereislittle point in spending the time and effort to protect a
technology when that technology may become obsolete overnight. Intellectud property
protection, in the traditional sense, becomes less relevant. Staking out market share asfast asthe
market will dlow isadmog al that matters.

How the law will address and offer lighting-speed protection to this ever-changing technology
will be one trend to watch closdly.

Design and Construction: Service or Product?

Traditiond legd principals make a distinction between a product and service. A serviceis
viewed as one requiring the exercise of professona judgment, which is not ordinarily associated
with perfect performance. In contrast, a product is a fungible commodity, subject to a variety of
warranties relating to perfect ddivery.

Under the traditional paradigm, design and construction are consdered services. Moreover,
design is considered a professiona service that cannot be delivered perfectly asit calsfor the
exercise of judgment. Technology, however, is moving design and congtruction function to one
of streamlined procurement, coordination, and “ingtalation” of services or products.
Standardization of products and services promotes more efficient collaboration and procurement.

Thereis, however, atroubling aspect of standardization driven by technology. As professiona
judgment becomes less critical in a standardized environment, design and construction practices
become more homogeneous. If the design and construction processis to become “modularized,”
the law ismore likely to impose astandard of perfection al at acost to credtivity. In the eyes of
the law, will technology turn the lead designer and generd contractor into a product vendor?
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What then happens to the project if the information becomes corrupt, confused, or is not
available when needed? Can the service provider hold that information hostage?

The Knowledge Contractor

One of the more rgpid changes to the design and the congtruction industry is the introduction of
the “knowledge manager” to the project team. E-Builder, Cephren, BidCom, Bricsnet and a host
of others coordinate archives and distribute project knowledge from a common data repository.
The open avallahility of project information to the team is a cornerstone to effective
collaboration. It isaso mgor shift from tradition.

Project knowledge is ordinarily decentrdized among the project team. Under the old paradigm,
each member “owned” its respective intellectud property sharing only that which it deemed
necessary. Decentrdization causes inherent project inefficiencies that technology can now
address with Internet-based lighting- Speed collaboration and communicetion.

How then does the law view this new party to the project team? Does an Internet-based project
knowledge manager provide a product or service? What are the implications of security breaches
if the project knowledge base becomes unavailable or corrupted? Who owns the knowledge and
does it make apracticd differenceif that knowledge is entrusted in a single team member? Isthe
knowledge manager subject to a perfect standard of performance as a supplier or non-negligent
standard as a professional ? All of these questions are yet to be addressed.

In addition to the above concerns the knowledge manager isin effect the archiver of project team
higtory. As such, the knowledge manager is a naturd target for discovery efforts. Why bother
chasing individua team members for documents that are surdly incomplete when thereisasingle
comprehensive source of project records?

Jurisdiction

Thelaw of jurisdiction has principaly developed premised on physical presence and sufficient
contactsin a given jurisdiction. When transactions are consummated and performed virtualy, the
courts struggle with deciding the jurisdiction of disputes arising from those virtua transactions.
The gppellate courts that have looked at this issue have reached inconsistent conclusions. Some
have concluded that a virtua presence doneis enough (e.g., a Web page offering resdents a
product or service), while others look for some notion of physical presence to accompany the
virtua presence.

Not only isthere the question as to how a court will apply law in addressing technology, but aso
where and which courts have the authority to do so. It islittle wonder that contractua-based
methods of dispute resolution like arbitration will likely take hold before the courts dedl with
these quedtions. It is aso a paradox that as private arbitration does take hold, the courts will be
left with fewer “cases in controversy” to help advance the common law.
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Conclusions and Recommendationsto the Industry: Strategic Considerations
for A/E/C Top Management Teams and the Industry at Large

Thereislittle doubt thet technologica change will continue to reshape the A/E/C industry. In this
reshaping, there will be winners and losers; there dready are. The Building Futures Council
bdievesthat al of the congtituents involved in the industry (including public and privete owners,
planners, engineers, architects, congtructors, manufacturers, atorneys, accountants, financiers,
insurers, investors, academia, and others) must recognize this inevitability. In order to improve
the way in which the physical assets of our nation’s built environment are crested and cared for,
we need to think less about our interdisciplinary differences, and more about our end god, which
isto put in place facilities that further the overal wdl being of our nation. And we need to
become more technology-oriented in doing so.

The opportunity to improve the image of the industry, which has been amgor concern for A/E/C
organizations for decades and is now one of our biggest obstacles to industry growth, is directly
in front of us. Working together, our different condituents and many disciplines can use these
new technologies to create an amosphere in our industry that is more akin to that which
characterized the turn of the 20th century or the post-World War 1l era. At those times, the
A/E/C professons were highly regarded and admired. We were busy building the infrastructure
of the most powerful nation in the history of the world. With the advent of dectricity and the
interna combustion engine, career opportunities were plentiful, entrepreneuria spirit ran high,
project innovation was exciting, and architecture, engineering, and congtruction fests were
performed almost daily. Today, if we can make some attempt at becoming Cyber-Toothed
Tigers, we can recreate that spirit and make it amore attractive career avenue for our nation’'s
youth.

However, in order to redlize these benefits, and many others, it is essentid for the A/E/C industry
to get proactive with its use of technology and the Internet. To be among the Cyber-Toothed
Tigers, one cannot be pulled reluctantly into the new paradigm, but must make a planned, brave
legp into the future. The Building Futures Council encourages organizationsin the A/E/C

industry to think strategically about these changes, not just tacticaly. That is, don’t make a mad
dash to adopt the latest IT “toys’; rather, make a planned maneuver to make your organization a
more technol ogy-oriented organization, be it a business, an association, or whatever. Devote
financia, marketing, and management resources to this new opportunity, or be prepared to
compete against those who do.

For most of usin the A/E/C industry today, we have dreamed of atool that would help make the
overdl design, congtruction, and maintenance processes more integrated and efficient, improve
total team communication and collaboration, and enable us to be compensated appropriately for
the value we add, instead of just having work awarded to the lowest bidder. Thet tool is the
Internet and its related information technologies. They are here now and being leveraged by
Cyber-Toothed Tigers every day. Are you among them?
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