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“First you figure out what is inevitable.
Then you find a way to take advantage of it.”

— Russell Ackoff

Jie

ave you ever wondered why it rains when the expert meteorologist said it was going

to be clear, prompting you to leave your umbrella at home? Have you ever wondered
why yve different expert economists can’t agree whether or not the economy will recover or in-
pation will return? We dondt trust expert doctors’ diagnoses any more — we seek a second expert
opinion. Itds hard to trust the experts these days because we candt tell the difference between who
really knows whatés going on and who merely is getting paid as if they knew. Witness this story.

A very famous professor was traveling on a lecture tour. He had a very lucrative consult-
ing practice, so he could afford to hire a limousine and chauffeur to drive him across the country
rather than travel by commercial airline. One day they were entering Boston where the professor
was to speak before the faculty at Boston College on the topic of, AA Few Fundamental Contribu-
tions to Generalized Network Flowso.

As the limousine approached the campus, the chauffeur said to the professor, fil really ad-
mire what youbre doing. 16d give my soul if | could get up there in front of an audience and talk
on any subject on which | was considered an expert.0 The professor responded, iWell, thank you,
Ralph. But itds not that special. Anyone could give my lecture with a minimum of preparation.
When the audience thinks that youbre an expert, they will believe everything that you say.o

The professor thought for a moment and then he said, filoll prove it to you. Stop at that ser-
vice station just ahead and wedll switch clothes and you can be the professor giving the lecture
and 161 be your chauffeur.0 Ralphts eyes widened and he stuttered, i0Oh, that wonét work. | donft
know anything about that stuff.0 iNonsense,0 countered the professor, filoll coach you on ev-
erything youdll need to know in the ten minutes it will take us to get to the lecture hall.0 So they
switched their clothes and the professor drove them into campus while brieyng the chauffeur.

Ralphds lecture went exceedingly well, surprising both him and even the professor who was
sitting in the front row. But just as Ralph was about to walk off the stage, a young faculty member
in the audience stood up and said, fiProfessor, léve been waiting a long time to ask you a question
about your research. How do you compare out-of-kilter with the simplex method in semi-con-
strained networks?0 The professor thought to himself, AiOh, oh! Weére in trouble now!0

Ralph thought for a moment, and then, his voice dripping with sarcasm, he answered the
young faculty member. fil canft imagine why youdd ask such a simple question here? Why;, ités the
kind of thing my youngster has already mastered in his yfth-grade mathematics. To prove that,
10m going to ask my chauffeur to give you the answero



C. West Churchman (1968) told this story to emphasize the basic humor of science T to
demonstrate how little even fiexpertsdo know. Who is the expert and who is only blufyng? How
little do any of us really know? This is particularly true when it comes to the future of technology.

Technological knowledge is changing so rapidly that, if you take a coffee break, you may
have to be retrained. It is said that the half-life of the knowledge of a PhD in technology may be
as little as six years; in six years, half of technology PhDés knowledge will be obsolete.

So what? Why do we care about a PhDés knowledge? We will stress in this chapter that it is
critically important for accountants to proactively look into the future into what business technol-
ogies are emerging. We cannot reactively wait for the experts to tell us what is coming and how
it will affect our profession. The experts can provide us with some direction and insight, but they
really donft know what will be happening in technology 15 or 30 years into the future.

We discuss emerging technologies impact upon accounting in the sequence of (a) Future
Trends, (b) Technology Diffusion, (c) Emerging Technologies, and (d) Technology Scouting.

RELEVANCE OF THIS CHAPTER TO ACCOUNTING

The time given to us to react to new technological advances is becoming increasingly short.
This is true particularly for the accounting profession. Why is this so? Technology changes the
very nature of how we do business. Since accountants are the scorekeepers and overseers of busi-
ness, any changes will change accounting directly or indirectly. When it comes to technology, we
can afford no longer to wait and see what is happening now. We must be proactive and predict
what may happen several years into the future. Only in this way will we acquire the lead time
necessary to make the changes that technology requires and to do so in an orderly manner. Only
then will we be able to take advantage of the technological advances that appear to be inevitable.

FUTURE TRENDS

It is not easy to forecast the future. Long-range forecasting is more art than science. It is a
form of structured guessing. Technology forecasting has been the focus of many past predictions
that seem absurd when viewed in todayds context. Here are but a few of them.

Forecasting the Future
T iComputers in the future may weigh no more than 1.5 tons.0 (Popular Mechanics, 1949)

— ““There is no reason anyone would want a computer in their home.”” (Ken Olsen, President,
Chairman and Founder of Digital Equipment Corporation (DEC), 1977)

— 640K (memory) ought to be enough for anybody.”” (Bill Gates, 1981)
— ““$100 million dollars is way too much to pay for Microsoft.”” (IBM, 1982)

As you can see, it is not easy to forecast the future. Even some of our computer geniuses
have issued forecasts that missed the mark considerably. Indeed, Microsoft did not have the Inter-
net in its long term strategic planning documents as late as 1995.

Another of Bill Gateds axioms seems closer to what we will try to do in this chapter. He
says, iWe almost always overestimate where technology will be in yve years, and underestimate
where technology will be in ten years.” We will attempt to estimate future trends gingerly, rely-
ing on the works of experts who specialize in such long-range forecasting (references at the end
of the chapter).
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We will present our selective view of the future using Figure 2-16s structure.

Figure 2-1 Future Trends
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Future Social Changes: As the global cyber-culture grows, local cultures will disappear;
they will be subsumed into one global culture. Hundreds of languages will disappear. Family
structures will become more diverse as continuing urbanization aggravates most current environ-
mental and social problems.

Time will become the worldés most precious commaodity as change becomes more rapid
and the need for quick decisions becomes more critical. Technology will continue to de-socialize
people, making them more prone to antisocial and criminal behavior. Privacy will become harder
to maintain. There will a growing division between the cybersavvy and the cyberklutzes - the
computer resource fihaveso and fihave-notso.

If these social forecasts are beginning to depress you, remember the old Aggie adage that
fiWhen you gain you lose, and when you lose you gain.o The elderly population will grow dra-
matically throughout the world as rapid medical advances increase human life spans. Technology
will make it almost impossible to hide information or to control events; it will be difycult if not
improbable for dictators to maintain a closed society because citizens will be more aware of their
governmentbs failures. Some even suggest that uniycation of global values and the decreasing
ability to hide information will lead to fewer human wars.

Future Economic Changes: The global economy will grow more integrated each year. The
increased complexity of this global ynancial system will make it highly vulnerable to disruptions,
with ynancial anomalies in one location quickly affecting all other parts of the globe. Criminals
will use cyberspace increasingly to commit thefts. At the same time, burgeoning yelds such as
Forensic Accounting will use cyber-technologies to more quickly and effectively prevent, detect
and prosecute such thefts.

The continuing rapid growth of information industries will create a knowledge-dependent
society. The fione size yts alld mind set will disappear as consumers demand customization of
products and services, not only in business but in government and education as well. Cash will
become unpopular with everyone except thieves, tax dodgers, and the truly paranoid.
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Future Organization Changes: Information-based organizations will replace the old com-
mand-and-control hierarchy model of management. For example, the limited span of control
preached in management books the past 70 years will expand to the point where one person may
have direct responsibility for hundreds of others. This will be facilitated by the ability to com-
municate globally and instantaneously. Indeed, the typical large business of 2010 may have fewer
than half the management levels of 1990. This would displace some two-thirds of our middle-
managers.

The size of institutions will undergo a transition to a binomial distribution. The big institu-
tions will get bigger, the small companies will survive, and the midsized organizations will be
squeezed out. Institutions increasingly will grow more transparent in their operations T more ac-
countable for their misdeeds. This will come about through two factors. Consumers will increas-
ingly demand social responsibility from companies T and from each other. This will lead to an
avalanche of federal, state and local .regulations. Indeed, government regulations will take up a
growing portion of managementés time and efforts.

Services will continue to be the fastest growing sector of the global economy. Distributors
will disappear. These and other non-value-added middlemen will be replaced by information bro-
kers (e.g., Price Line) and transaction facilitators (e.g., customer authentication). There will be
more competition; more customers will have access to accurate price information. Some market
entry barriers will fall. We will experience the demise of yxed prices with all dealings subject to
rapid computer price negotiations. As a result, we will have a fiproytless prosperityo where it is
easier to ynd buyers, but proyt margins become lower (Cairncross, 2001).

Future Workplace Changes: Workers will retire later as life expectancy increases. Special-
ization will spread throughout industry and the professions. However, the generalist (accountant?)
still will be important as the person who can orchestrate specialist efforts into comprehensive and
complex missions and projects. Skills and knowledge will become obsolete faster than ever. This
will deprive many workers of their jobs as they are left stranded in the cyber-society. As a result,
education may become compulsory for adults as well as for children.

Future Technology Changes: The pace of technological change will accelerate with each
new generation of discoveries and applications. For example, Internet use and global reach will
grow logarithmically. Technology costs will decline rapidly to the point where computers, for ex-
ample, become common commodities like bread or nails. Older technologies will not necessarily
disappear; they will persist despite the constant arrival of newer rivals. This will tax the human
mind as new technological knowledge is added to rather than replaces existing knowledge.

Technology will become more portable and miniaturized T even implanted within our bod-
ies. This will enable the blind to see and paraplegics to climb stairs. Computers will take over
more and more of our mental tasks, leading some to believe that computers will replace humans.
We are reminded of one anonymous Stanford Research Institute researcher who many years ago
stated, “Don’t worry about computers taking over the world. Maybe they’ll keep us as pets.”

Technology will become more ubiquitous T so prevalent and common that we dondt notice
their existence. Computers commonly will talk to other computers. Your television will automati-
cally turn down the volume when the phone rings. When you use the last of your milk, youdll pass
the empty carton over a refrigerator scanner. The refrigerator computer will send a message to the
local grocery store computer to send you immediately more milk. You will electronically attach
your automobileds computer to the computer system of an Interstate freeway. The freeway will
drive your car accident-free and at great speeds. Your automobile sitting in your garage will be
automatically tuned-up from a remote service location.
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Key stroking will disappear. Data will be entered to computer systems by such unobtrusive
means as voice recognition, touch screens, and other biometric sensing devices. Databases hold-
ing all of the worldbs knowledge will be available to everyone and will yt on the palm of onebs
hand. These databases will be updated automatically from a remote location.

What will be the Future? Will all of the preceding forecasts come to pass? Who knows if
or when? If we did know, we could become famous and quite wealthy. These forecasts merely are
an amalgamation of the thoughts of many futurists cited at the end of this chapter. We must be re-
minded that the future holds not only what can be imagined, but the unimaginable as well. As was
stated a few years go, fiTomorrow’s employees and managers will face the opportunities and chal-
lenges of advancing technology in ways we cannot possibly envision today” (Scientiyc American,
1998). While somewhat dated, this quote is relevant today. Nevertheless, we will attempt to paint
the technology landscape of the future using todayés imagination. But yrst, lets investigate how
emerging technologies evolve T how they are fidiffusedo into society and the workplace.

TECHNOLOGY DIFFUSION

Emerging technologies are deployed throughout a society by a process call Technology Dif-
fusion. Technology Diffusion is the spread of usage for a new technology throughout a popula-
tion of interest, such as an industry or a country. There are two types of emerging technologies
subject to such diffusion. A Disruptive Technology is a new technology, often in its infancy,
which unexpectedly replaces an existing technology or business practice. The Internet in the
1990s is one example. A Sustaining Technology is an established technology which is undergo-
ing incremental changes and improvements. For example, the cellular phone is a sustaining tech-
nology that is undergoing incremental changes but could eventually be replaced by a disruptive
technology such as thought transfer.

As shown in Figure 2-2, sustaining technology costs decrease at a much lower rate than do
disruptive technology costs. Information Technology (IT) specialists are very good at improving
existing (sustaining) technologies. The best value for any organization, however, is to spot on the
horizon a possible disruptive technology that will lead to a substantial competitive advantage.

Any speciyc technologyés diffusion in any particular period of time can be described by
Moorefs (1995) Technology Adoption Life Cycle model (Figure 2-3).

This model attempts to explain how technology follows a diffusion process for non-manda-
tory technologies. By Non-mandatory Technologies (sometimes called Discontinuous Technolo-
gies), we mean those that are not imposed upon prospective users by edicts such as, for example,
government laws that require use of touch screens for voting. Moore applied diffusion theory to
the adoption rate of discontinuous innovation.

The Technology Adoption Life Cycle consists of the yve speciyc adopter classes of Tech-
nology Enthusiasts, Early Adopters, Early Majority of Pragmatists, Late Majority of Conserva-
tives, and Laggards or Skeptics.

Technology Enthusiasts: This group receives intrinsic enjoyment from experimenting with
any new technology whether or not it is practical or cost effective. Every business organization
needs at least a few employees in this category to raise the general consciousness as to the poten-
tial usefulness of emerging technologies.

Early Adopters: These people look for an immediate high value in the use of a new
technology. This early value is speciyc to this groupds needs but not necessarily to the larger
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Figure 2-2 Disruptive and Sustaining Technology Cost Patterns
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group of potential users. For examples, frequent travelers were the yrst group to begin using
electronic books although those books were not yet culturally and economically viable for most
users.

Early Majority of Pragmatists: These potential adopters don6t wish to be pioneers. For ex-
ample, they may be skeptical of the risks of changing their ways of doing business to an e-busi-
ness setting. They want complete technological processes that have proven to produce a high
value relative to price. Members of this group look to the experiences of the two earlier groups
in order to judge adoption. This was certainly the case with e-marketing where established yrms
studied the experiences of dot.com yrms before entering the Internet arena.

Late Majority of Conservatives: These risk-averse users wait until a new technology sur-
rounds them before adopting it. Often their adoption is forced by collateral events such as a hard-
ware or software supplier discontinuing support for older technologies.

Laggards or Skeptics: This group goes down yghting; they only adopt the new technology
under absolute duress. We know of one business school where yve members of the faculty re-
fused to use e-mail. The Dean of that college attempted to force adoption of e-mail by insisting
that all school communication be transmitted only by e-mail. The yve faculty members didndt

Figure 2-3 Technology Diffusion in Specific Time Period
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budge; they had their department secretary print out for them in hard copy all school communica-
tions. All of the e-mail skeptics eventually retired and the school lived happily ever after.

The *“Chasm”: Moore places what he calls a fichasmo between the Early Adapters and the
Early Majority of Pragmatists (Figure 2-4).

Figure 2-4 Adoption Life Cycle with Chasm
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Some technologies are delayed from progressing from the Early Adopter to the Early Prag-
matist stage. Some technologies never are able to leap the chasm in order to continue on the adop-
tion growth curve. Other technologies are bypassed by newly deployed technologies diffusing at
a faster rate. For example, in the ylm medium, video cassettes were being replaced by writable
CDs, but that changeover now is being interrupted by the development of writable DVDs. The
writable CD ylIm revolution seems to have become stuck in the Chasm while writable DVDs
move past it to the right of the Technology Adoption Life Cycle curve.

Figure 2-5 shows what can happen inside the chasm. The yqgure illustrates the dot.com
fibusto of 2000 and 2001, but it can be generalized to the adoption of almost any newly developed
technology. The entry into the chasm is preceded by discovery of the technological device or ap-
proach and high expectations for its use. But then a reality check halts the progress of the innova-
tion. The technology in its current state doesnét function as well as predicted or it costs more than
currently is feasible.

This happened in 2001 with new dot.com companies. New companies were started too
quickly with insufycient business plans. (See the boxed discussion on Dot.com Companies and
the Chasm). Many if not most of these companies failed. Established, more cautious companies
(Early Majority of Pragmatists) waited on the sidelines to learn from the mistakes of these failed
ventures. Then, beginning in 2002, these established and pragmatic companies and a handful
of surviving dot.com companies began to push e-marketing up the other side of the Technology
Adoption Life Cycle.

Dot.com Companies and the Chasm

The massive failure rate of dot.com companies in the early 2000s was a shock to many
people, particularly to investors. Yet, that failure was not totally unexpected to those who peered
deeply into the underlying economic forces in play. These forces included the following:

Dot.com Company Immaturity: A typical, long-term business yrst automates, then integrates
its processes, and then reengineers those processes to make them more competitive. Most dot.com
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Figure 2-5 Inside the “Chasm”
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companies bypassed these early stages of development. Thus, their products and services often
could not be offered at a competitive price or at a high enough quality. This was particularly true
for the delivery and customer service processes.

Cultural Barriers: There was and continues to be uneven access to the Internet, particularly
in developing countries. In the United States, for example, it is estimated that some 75 percent of
Internet sales are made to persons in the top 15 percent of income distributions. Also, many peo-
ple consider physical shopping to be a social experience and do not want to sacriyce a fitry-ono
environment. It takes time to gnaw away at such cultural barriers.

E-business Marketing Cycle: There is a lengthy path from initiation to proyt realization for
a service or product. You have to (a) let consumers know that you are on the Internet and where
to ynd you, (b) encourage these consumers to buy something (70 percent of initiated Internet
sales are aborted before completion, (c) satisfy customers so that they will revisit the site, and (d)
increase volume of sales to the point where you are making a proyt. Amazon.com still was not
making a proyt after three years.

Investment Pressures: Many dot.com companies were startups that relied on entrepreneurial
funding. Their entrepreneurs expected to see a return on their investments within a certain time
frame often called the Investment Cycle. During this period of dot.com high expectations, en-
trepreneurs became concerned that companies such as Amazon.com and Netscape, while hugely
successful, still were not making a proyt. Their concerns caused them to decrease the Investment
Cycle from about three years to as little as 18 months.

Thus, the yrst three economic forces described above required more time for dot.com com-
panies to develop. Yet investment pressures reduced the time necessary for these companies to
demonstrate proytability (Figure 2-6). This can be viewed as what was happening in the fichasmo
of the Technology Adoption Life Cycle for many dot.com companies.

EMERGING TECHNOLOGIES

Let us now embark upon the hazardous journey of predicting speciyc technology develop-
ments in the next 20 years and how these developments may affect business in general and ac-
counting in particular. We must remember, however, that such predictions are only possibilities,
and that other technological alternatives may emerge very quickly. As Downes and Mui pointed
out, “The future arrives so quickly that the designers of Disney World’s Tomorrowland have given
up. They can’t build an environment that doesn’t look stale before it’s opened™
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Figure 2-6 E-marketing Forces
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*** Moore’s “Chasm”

We will start with a model used by the Gartner GP Group (2003) which looks surprisingly
similar to Intelds prior description of what happens within the Chasm of Moorets Technology
Adoption Life Cycle.

Gartner’s Emerging Technologies Hype Cycle: The Gartner Groupds model (Figure 2-7)
carries the provocative title of the Emerging Technologies Hype Cycle. This cycle consists of the
yve phases of (a) Technology Trigger, (b) Peak of Inpated Expectations, (c) Trough of Disillu-
sionment, (d) Slope of Enlightenment, and (e) Plateau of Productivity.

Technology Trigger: A scientiyc breakthrough, public announcement, product launch or
other event generates signiycant press and industry interest. According to Gartner, business tech-
nologies now falling into this phase include:

Grid Computing: Connecting user workstations together without messages having to go
through a central routing point (server)

Mobile Retail Applications: Conducting retail transactions such as a sale using a mobile de-
vice such as a cell phone

Instant Corporate Messaging: Exchanging corporate-level messages through a continuous
stream much like an Internet fichato site

Figure 2-7 Emerging Technologies Hype Cycle
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Peak of Inflated Expectations: Over-enthusiasm and unrealistic projections characterize
this phase. There are some successes but even more failures as the technology is pushed to the
limit. Technologies falling into this phase now include:

Instant Retail Messaging: Exchanging messages between a buyer and a retailer through a
continuous stream much like an Internet fichato site

Web Services: All business applications and messages powing through a Web browser.

Mobile Corporate Applications: Conducting corporate-level transactions (e.g., budgeting)
using a mobile device such as a cell phone

Mobile Payments: Making point-of-sale (POS) payments using a mobile device

Trough of Disillusionment: The technology becomes unfashionable as it fails to meet its
inpated expectations. Business technologies now falling into this phase include:

Artificial Intelligence: Use of computer reasoning/physical skills in lieu of a human

Biometrics: The use of physical characteristics such as iris- or face-scanning to serve as the
identiycation of a valid party attempting to enter a system

E-signatures: A unique electronic sequence or symbol representing a human signature and
used to sign a document

Speech and Voice Technologies: Use of a human sensory attributes in lieu of key-stroking
to enter data to a computer system

Slope of Enlightenment: Focused experimentation leads to a better understanding of the
technologyéts applicability, risks, and beneyts. According to Gartner, business technologies that
fall into this phase include:

Intelligent Agents: The use of computer programs to perform human decision making tasks
such as evaluating on-line loan applications

Document Imaging: The accurate conversion of paper documents into an electronic format

Business Rules Engines: Centralized computer storage of formulas and other decision logic
criteria used in business applications (e.g., fiGive 5% discount to vendors submitting payment
within 10 days of billing.0).

Plateau of Productivity: The practical beneyts of the technology are demonstrated and it
gains world-wide acceptance. The only technology that the Gartner report includes in this phase is
Data Mining T the sorting through a database to identify patterns and establish relationships.

The Gartner study deals primarily with technologies that are focused on ynancial servic-
es. While this focus certainly is important, the accountantés reach is much broader including such
non-ynancial aspects as protection of information assets, detection of destructive programming
code, and intrusion detection. Therefore, we have chosen to discuss in more detail some emerg-
ing technologies that we believe can have the most dramatic effect on hoe accountants in general,
and auditors in particular, effectively perform their professional responsibilities. We have ordered
our discussion by the estimated time in the future (a consensus of forecasters) when the technol-
ogy will mature,

Sensory Recognition: This technology converts human sensory stimuli into electronic pat-
terns that a computer can recognize. All human senses including smell and touch accept or emit
some form of energy. Ideally, then, all of the human senses could be converted to electronic pat-
terns (the fi0dso and filéso binary language of the computer).
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The most imminent of these senses that are being digitized is the human voice. It is esti-
mated that, by 2009, key-stroking will disappear as a means of entering data to a computer sys-
tem. Voice will be the predominant entry medium. Even today, voice recognition software can
produce the accuracy of an experienced typist, computers can identify voices of humans that are
angry, and a Russian telephone speaker can have her message translated automatically to English
or Spanish.

Conversion of human handwriting is becoming more accurate each year. This might become
a viable alternative for the voice-impaired or when voice recognition devices are not available.
The electronic conversion of other senses such as smell or touch is a distinct possibility in the not
so distant future. Many experts believe that thought patterns are a form of energy T that when we
think we generate distinguishable energy emissions. Will our future thoughts be subject to com-
puter sensing, translation, and dissemination? This is a troubling conjecture.

Effect on Accounting: We can establish an electronic voice audit trail as easily as a key-
stroke audit trail. Authentication of the message-entering party will not become more difycult
since speciyc voice identiycation will be at least if not more accurate than keystroke pattern iden-
tiycation. So our internal control, auditing and asset protection responsibilities may experience
only a minor impact.

However, our responsibilities for reducing costs and increasing process efyciency will be
enhanced by sensory recognition in general and voice recognition in particular. Whenever a per-
son enters a keystroke, three bad things happen. The human is slower than a computer, the human
makes more errors than do computers, and the human may be motivated to deliberately enter the
data erroneously (we call this fidata diddlingo). Thus, by bypassing human keystroke entry, we
gain time, reduce errors, and reduce the risk of fraud T all of these are costly events.

Optical Networks: Current communication networks including the Internet are based upon
electronic pulses (fi06sod and Ai16s0). It is estimated that, by 2012, optical networks will be replac-
ing electronic networks. Optical networks are comprised of 160 channels (or colors of light)
transmitted in single yber no thicker than a human hair. Messages can be transmitted over 1000
concurrent wavelengths. This non-electronic medium will increase exponentially the amount of
data that can be transmitted via telecommunications networks. This means that data can be sent
at much faster speeds than now. It is estimated that optical networks initially will be focused on
long-distance, Wide-area Network (WAN) capabilities, thus making communications between dif-
ferent parts of the globe almost instantaneous.

Effect on Accounting: The switch to optical networks probably will be transparent to and
thus have little impact on our day-to-day functions. However, the conversion from an electronic
to an optical network infrastructure may require a considerable investment of organizational re-
sources. We then may be called upon to use our cost-beneyt skills in evaluating the feasibility of
the timing for such a conversion. In addition, technology department training costs will likely
increase with this shift in technology infrastructure.

Extreme Software: It is estimated that, by 2012, we will see the introduction of software
programs that utilize artiycial intelligence constructs to operate independently of the human pro-
grammer. This intelligent software yxes its own errors, adapts to speciyc user patterns and needs,
and never fails (crashes). It can correct human program design errors. Indeed, after a period
of time the original programmer probably wonit be able to tell how extreme software program
works.
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Impact on Accounting: One of the most difycult accounting responsibilities is the oversee-
ing and auditing of computer software programs. We have a difycult time today detecting er-
rors or malicious code that has been imbedded into software applications such as Inventory or
Accounts Payable. With Extreme Software, the software is constantly changing under machine
control to the point where the original human programmer doesn’t know what the program is do-
ing and why. Our current software auditing problems may become a nightmare! At the same time,
a world without human programming errors and software ficrashesd would seem to be a blessing
from the perspective of efyciency and consistency. When you gain, you lose, and when you lose,
you gain.

Grid Computing: The emerging technology that may have the greatest impact upon ac-
counting is Grid Computing: connecting directly together user workstations without having to
go through a central routing point (server). It is estimated that this advanced form of peer-to-peer
(P2P) networking will be commonplace by 2015. After the 9/11 terrorist attacks, many companies
found that their central computer and message routing systems were inoperable. As a result, cus-
tomers and vendors could not communicate with these companies; employees could not commu-
nicate with each other. There was an upsurge of interest in using P2P networks which bypassed
vulnerable, centralized message routing servers.

Grid Computing is a complete P2P system with no reliance on centralized routing points. It
also has the capability to harness the capacity of underutilized machines. Suppose that we could
tap into all of our organizational computers that are shut down from 5 p.m. to 7 a.m. We would
have harnessed an aggregate computer power that would exceed that of the worldds largest super-
computers. We could, for example, perform large complex economic and market simulations and
forecasts that exceed our central computer capabilities today.

We also could break our sensitive data yles (e.g., customer, inventory) into small segments
and distribute these segments to be stored in the multitude of workstations within our organiza-
tion. Whenever we needed a complete record or yle, we could retrieve the requisite fragments and
reassemble them into the whole. Some futures experts even predict the extension of Grid Com-
puting into a World-wide computer that taps the unused capacity of millions of computer worksta-
tions around the world.

Impact on Accounting: The ability to fragment data yles into a multitude of varied loca-
tions would reduce the risks of complete or substantial yle destruction through natural disasters or
sabotage. However, it could be a nightmare trying to audit such dispersed yles and their constant
dispersal, update, and reassembly.

Other Emerging Technologies: These are only a few of the emerging technologies that may
impact the accounting profession in the near-future. A few other emerging technologies that may
impact us are the following:

Holographic Video: This is the electronic presentation of 3-dimensional, life-size images in
spaces apart from computer monitor screens. Potential customers could inspect products and in-
structors could present live training from distant locations.

Adaptive Antenna Wireless Communication: This technology allows mobile communication
devices to adapt to different weather or other conditions that deter effective usage today.

Streaming Media: Now pictures and sound can be transmitted (streamed) live over the Inter-
net. In the future, all human senses (e.g., smell) may be transmitted by this medium as well.
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Accounting Questions: Table 2-1 summarizes the possible impacts that emerging technolo-
gies discussed may have upon accountants.

Yet, there are several generic questions which we should use to gauge how any emerging
technology may impact what we accountants do and how we do it.

How will new technologies affect the way we do business? Will the technology be dis-
ruptive and change our basic business models as did the Internet? If so, our accounting models
also will have to change.

How much will we have to know about these new technologies to be effective? Will we
need detailed or only conceptual knowledge? Will our education system be able to incorporate
this knowledge quickly or will we need to develop organizational or professional association al-
ternatives?

Will these new technologies make it easier for to commit fraud/sabotage? Unfortunate-
ly, utilization of new technologies is much like using a wrench. | can use the wrench construc-
tively to yx a childés bicycle or destructively to hit someone over the head. How can we protect
our organization from the worst-case uses of new technologies?

Can accounting / auditing standards keep up with technology? Electronic Data Inter-
change (EDI) was implemented in business in the early 19806s. Our accounting standards for
dealing with EDI were promulgated in 1998 T some 15 years later. How can we speed up our
standards revision process to accommodate the ever increasing pace of business technology de-
velopment?

Of course, you cannot begin to answer such questions without yrst discovering what tech-
nologies are emerging. That discovery process is called Technology Scouting and is the subject of
the next section.

TECHNOLOGY SCOUTING

Adapting to new technologies often is a troublesome process. The technology must be
learned, tried, deployed and adapted to in terms of procedures and internal controls. Just when
the new technology has become a comfortable part of our workplace, a newer technology arrives
to take the old technologyés place. It is a constant cycle of upheaval that some clever person once
described as iGateds way to Heaveno. The rapidity of this cycle is becoming increasingly fast.
Our only defense against this technology change chaos is to place ourselves in the position where
we know as far ahead of time as feasible what technologies may affect us in the future. In this

Table 2-1 Emerging Technologies Impact on Accounting

Emerging Technology | Estimated Emergence | Accounting Impact Auditing impact
- Faster processing
Sensory Recognition 2009 - Fewer errors - Change in nature of audit trail

- Reduced fraud risk

- Increased technology investment
analysis

Optical Networks 2012 - Increased IT training costs - Change in nature of file transfer
- Faster data transfer
Extreme Software 2012 - Fewer programmer erro‘r‘s ,» | - Increased difficulty of software auditing
- Less frequent software “crashes
Grid Computing 2015 - Reduced risk of file destruction - Increased difficulty of file auditing
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The British Postal Service

Downs and Mui (1999) use the example of the British Postal Service (BPS) to demonstrate how
an organization can be proactive about tracking and using emerging technologies. While this example is
somewhat dated, it still stands as a model for today’s organizations. In 1997, BPS created an innovation
fund as a means of giving managers a way to experiment with technology without preparing extensive
cost-benefit analyses.

Submitted proposals had to meet two of the three criteria of (a) dealing with technology new to
BPS, (b) preparing a creative new application, and (c) including substantial risk. $4.5 million was made
available annually for this project. BPS management received over 30 proposals during the first six
months.

The first project to be approved was a prototype for an improved vehicle navigation system for
postal vehicles. This project included (a) experiments with global positioning satellite (GPS), (b) collision
avoidance technology, and (c) real-time congestion reports. All three of these technologies were in their
infancy stages in 1997.

Perhaps the most important benefit of the BPS experiment was that it created an organizational
mind of Technology Transfer — searching for emerging technologies that could enhance the organization.

way we can give ourselves the lead time necessary to assure an orderly rather than a panic transi-
tion between technologies. This process is called Technology Transfer.

Technology Transfer: Technology Transfer is the process for ensuring an orderly transition

between a current and an emerging technology or technology application. This process is com-
prised of the following stages:

Scout emerging technologies by, for example, reading technology magazines.

Map prospective use of a particular technology onto your company by asking how you or
your competitors could use or be affected by it.

Convene a fiThink Groupo to play with the future T to ideate how, when, and why the
technology could be used. The sessions should be vigorous marketplace of ideas that are
poated, argued, selected or rejected. Use brainstorming and technology fairs. Play the
roles of your competitors and try to see how they could use the technology to destroy your
company. Some companies have even developed video tapes containing alternate versions
of the future.

Hold demonstrations such as workable prototypes or vendor demonstrations of the
technology. Let people fiplay witho the technology in order to generate ideas on how it will
effect the organization in general and accounting in particular.

Secure organizational commitment to experiment with the technology; this may involve
developing a cost-beneyt analysis to justify experimentation costs.

Pilot test the technology at one location or one non-critical application. Build a full cost-
beneyt analysis based upon the results of the pilot test.

Deploy (implement) the technology throughout your organization.
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Technology Scouting: Technology scouting is the most critical stage of technology transfer.
It also may be the hardest to justify from a cost-beneyt perspective since it is almost impossible to
demonstrate tangible beneyts this early in the process. You will need a fast and sensitive pipeline
of information on what technologies are beginning to emerge 10, 15, or even 20 years from now.
Technology magazines, technology Web sites, technology conferences, or any other technology
information source can be the pow for this pipeline.

The Technology Advocacy Group: Many companies establish technology advocacy groups
which track and demonstrate future technology developments. Daimler-Bentz, for example, has
established a Circle Member Group which includes 150 renowned researchers; the group meets
regularly. The goal of this group is to anticipate long-range changes in tomorrowds technology
landscape. The group has developed and updates regularly a Technology Scouting database.

Savants and Gurus: Technology scouting often can be initiated using existing person-
nel and personal interests. Any organization of even moderate size has several individuals who
might be labeled technology fisavants and guruso. These people are fearless about technology
and optimistic about the possibilities. They often are self-appointed and not formally supported
through organizational resources. An organization can ynd these individuals and form them into
the nucleus of a formal, resource-supported technology advocacy group. These individuals tend
to be deeply but narrowly focused on technology and they are not always cognizant of the yrmas
strategic goals or processes. However, they make excellent technology scouts as long as they are
surrounded by mission-oriented persons who can ylter savant/guru ideas to keep the ones that
have practical use.

SUMMARY

Forecasting the future of technology is not easy. Yet we must make the at-
tempt to do so proactively in order to give us the lead time necessary to adapt in
an orderly rather than in a reactive manner. Technology is diffused in a relatively
predictable manner as portrayed by the Technology Adoption Life Cycle. We
presented in this chapter several emerging technologies which may have impor-
tant impacts upon the accounting profession. Finally, we stressed the importance
of the Technology Transfer process in general, and the Technology Scouting pro-
cess in particular.

KEY TERMS

Chasm Grid Computing Sustaining Technology

Discontinuous Technology  Investment Cycle Technology Adoption

Disruptive Technology Non-mandatory Technology Life Cycle

Empty Shopping Cart Optical Network Technology Diffusion
Syndrome Sensory Recognition Technology Scouting

Extreme Software Technology Transfer
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REVIEW QUESTIONS

1. Why is it important for accountants to track emerging technologies?
2. What is Technology Diffusion?
3. What are the differences between sustaining and disruptive technologies?

4. What are Non-mandatory or Discontinuous Technologies? Give an example of a mandatory
technology.

5. Describe the Technology Adoption Life Cycle.

6. What is the Chasm? Why is it important?

7. What transpires within the Chasm?

8. What will be the importance of Optical Networks to accountants?

9. What will be the advantages and disadvantages to accountants of Grid Computing?
10. What steps comprise Technology Transfer?

11. What does a yrm need to do effective technology scouting?

12. Why is a Technology Advocacy Group important?

CRITICAL THINKING EXERCISES

1. Consider the adoption of DVD technology. Describe the Technology Adoption Life Cycle
for this technology.

a. Which types of people belong to each adoption class?
b. What is the Chasm in this situation?

2. Survey senior accounting ofycers in yve to 10 companies in your geographic area. Ask them
the following questions:

a. Are you aware of what Optical Networks and Extreme Programming entail?

b. If so, what do you think will be the impact upon accounting of these two emerging
technologies?
c. Does your yrm have a Technology Advocacy Group? If so, are you a member?

3. Interview the Dean or an Associate Dean of your Business School. Ask him or her how that
school keeps abreast of emerging technologies that may impact business education.
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